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364
Weight of

Cars,
Cars.
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Carhart, Henry S.
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ice
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Chicago Drainage Canal.
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Chicago Edison Company, Rates of
of, to
Chicago Edison Properties, Possible Transfer
4 353, 402, 423, 407
Subway Interests
(Editorial)
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Chicago, Electric Rates in.
233, 3S1. 484, 527
Chicago Electrical Show
(Editorial)
522
Chicago Electrical Show.
421
Chicago Electrical Trades Association
Chicago, Electrification of Illinois Central Line in.
396, 400
(Editorial)
423
Chicago, Electrolysis of Pipes in
(Editorial)....
24
Chicago, Fire-alarm Headquarters.
*u09
Chicago Fuse Wire Company's Enclosed Fuses
Chicago, Independent Telephone Entrance into
110, 300, 489
370
Chicago, Light and Power Rates in
Underground Telephone ConChicago-Milwaukee
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struction
(Editorial)
226
Chicago, Mueller Law Certificates of.
OrdiCertificate
Railway
Chicago, Mueller Street
*194. 223
nance, Validity of
(Editorial) ..160, 500
Chicago, Municipal Ownership in.
Chicago-New York Electric Railway, Proposed. .. ."200
Chicago, Overhead Trolley Car on Downtown Sts. of.
*39
(Includes Reports by B. J. Arnold)
Chicago, Overhead Wires in Business District of.
.

,

.

(Editorial)

Chicago

.•

Pneumatic Tool

Company

s

;
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Chicago, South', New
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*103

Power
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Street Lighting Statistics
(Editorial)
Chicago, Street-railway Accidents in.
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Chicago Street-railway Situation. 31S, 423, 466, 502,
(Editorial
.500,
Chicago Street-railway Situation.
l

.

J°°
274
44

361
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521
522
291
482
480
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Chicngo Street-railways. Valuation of ........ .223,
(Editorial).
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^ rt |pg
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(Patent)
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379,

In

tlement Ordinance of
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Tool

Electric
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(See Primary Cells.)
Mill, Electrical Operation of a Modern. .. .*394
506
Central Electric. Railway Association
Railway Association's Meeting,
Electric
Central
273
Fort Wayne, Sept. 27
How to Get It and How
Central Station Business
166
By Frank M. Tait
to Keep It.
Central Station Business, Relation of Alternating254
current Motor to.
By E. W. Lloyd
203
Central Station, Fall Preparations at the
381
Central Station in Scranton, New
By
Central Station, New Metropolitan, at Paris.
*77
A. De Courcy
By Charles
Central Station Operation, Practical.
Cells.

Sharpe

.

.

River.)
245
California, Feather River Power Transmission in.
California, Mountain Peak Electric Railway in ...
2S8
California, Southern, Edison System of
1S6
California, Stanislaus River Power Scheme.
(See
Stanislaus.)

California Transmission Line Completed, Northern.

Subways Recommended for Downtown.... 12
Chicago Telephone Company Not Compelled to Connect with other Apparatus
383
Chicago, Telephone Competition in
255, 420
Chicago Telephone Company Submits a Proposition 405
Chicago Telephone Directory, Use of.
(Editorial).
44
Chicago, Telephone Franchise Development in. .363, 467
Chicago, Telephone Rebate in
69
Chicago, Telephone Situation in.
(Editorial)
24
Chicago Tunnel Mail Service Improvements
321
Chicago Tunnels, Electric Freight Service Begun in. 141
Chicago Tunnels, Mail Transportation Begun in.
40
Chicago Warehouse Protected by Electric Pump....*309
Chilean Earthquake
143
Chimneys in Small Central Station
66
Chloroform. Abolition of Electrical Signs of Life
by.
(Editorial)
142
Churches, Lighting of
*224
Cincinnati, Electric Railways Radiating from
*286
Circuit-breaker, Automatic.
(Correspondence) .... 489
Circuit-breaker, Time Limit
443
Circuit-breakers
*69
Circuits and Connections
424
Circuits, Arrangement of, for Small Central Station. 294
Claim Agents' Association, Meeting of, at Columbus. 337
Clark Electric Company's Insulator Clamps
*510
Cleats for Wiring, Blake Compressed
*50
Cleveland and Southwestern Traction Co
*283
Cleveland Electric Railway Systems
*285
Cleveland Electric Railways. (Correspondence) .132, 408
Cleveland Gas and Electric Fixture Company's New
"Box Line" Fixtures
510
Cleveland, Municipal Ownership in.
(Correspondence)
345
Cleveland Street-railway Situation
313, 486
Cleveland Street-railwav Talks
227
Cleveland, Three-cent-fare Line in
380
Cleveland.
(See also Ohio.
Correspondence.)
Clifford, H. E., on Free Renewals.
(Editorial).... 226
Clip, Cook's
404
Cloth Printing Establishments,
Multiple Voltage
System in
*252
Cloth Printing, Finishing and Dyeing Machines, Electrical Operation of.
*117
By Alfred Grndenwitz
Coal as Fuel for the Small Central Station
25
Coal, Burning of, in the Furnace
205
*107
Coal Crushing Rolls, Motor Drive for
Coal, Economy in Use of.
202
(Editorial)
*395
Coal Pulverizing Plant
Coal Screenings used as Fuel for Power Plant
43
Coal, Some Characteristics of, as Affecting Performance with Steam Boilers. By W. L. Abbott. .. .*206
"Coals of Illinois."
(Publications)
430
Coals, Test of, for Boilers in Small Central Stations.
47
Coals, Testing of Illinois.
By A. V. Schroeder.
248
Coar, Charles H.
(Concrete Power House at Taylor
Falls, Wis.)
*327
Coar, Charles H.
(Method of Estimating Underground Construction Costs)
*11S
Coar, Charles H.
(Some Simple Testing Methods) .*519
405
Code for Inspection
Coherers
*4S3, *524
Coin Carrier, Electric, for Store Service.
(Patent). *42
*413
Coining Machines
Coles, Sherard Cowper, on the Storage Battery In423
dustry
Collins' "How to Make an Experimental Wireless
167
Telegraph Outfit."
(Book Review)
(Book Review)
364
Collins' "Wireless Telegraphy."
47
Colorado, Another Waterpower Plant for
Colorado Electric Light. Power and Railway Assj -ia214, *242
tion, Convention of, Denver, Sept. 18-20
Colorado Electric Light, Power and Railway Associa246
(Editorial)
tion.
506
Colors and Lighting
501
Colors. Relation of, to Light and Illumination.
28
Columbus as a Convention City
Columbus, Delaware and Marion Electric Railway .*285
*284
Columbus, Electric Railways Centering in
263
Columbus, Municipal Ownership Trouble in
Columbus Railway and Light Company's Power
*295
Plant
204
Combustion, Definition of
*169
Commutating Pole Variable Speed Motor
*487
Commutator-type Meter
(CorrespondCompartment Coaches in London.
365
ence)
Compensator, Automatic Starting, for Induction Mo*509
tors
Competition in Great Britain's Electrical Manufac(Correspondence)
234
turing Trade.
Competition in Great Britain's Electrical Manufac(Editorial)
226
turing Trade.
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paratus Used to Increase Efficiency of
Concrete Power House at Taylors Falls, Wis. By
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Charles II. Coar
262, *2S8
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381. 417
Concrete Stack Question in Peoria
467
Concrete Telephone Poles
(Correspondence)
426
Concrete Telephone Poles.
Reinforced
Concrete.)
also
(See
Concrete.
Condemnation Proceedings Upheld. (Editorial)... 522
Condensers and Condensing Engines in Small Cen104
tral-station
270
Condensers, Telephone, Wearing Out
424
Conductors, Grounding of, for Safety
270
Conduit and Cable, Diameter of
*H8
Conduit Subways, Cost of
Conduits of Chicago-Milwaukee Underground Tele*!5 7
phone
2o3
Conduits, Standardization of
Bids
Required
for
23
Plant,
New
Congressional Power
424
Connections, Circuits and
.*466
(Patent)
...
Varying
Speeds.
at
Current
Constant
Constant-current Transformers in Small Central
* i4 5
Station
(See Cost.)
Construction, Cost of.
(See also Line, Overhead, UnderConstruction.
ground, etc.
Construction, What is an Engineer—?.,. .. ..... ... 443
By H. M.
"Continuous-current Dynamo Design.
(Book Review)
Jjl
Hobart.
382
Service........
Power
Contract Blanks for
Contract Blanks for the Small Central Station.... 360
and
(Questions
Wires.
Stringing
Contraction in
«*JAnswers)
Contractor's Point of View, Inspection from the.
..
405
By A. M. Sanborn..
£ ii
Contractors. Co-operation with
"343
Control, Automatic, for Motors.
.............
335
(Discussion)
Multiple-unit.
Control.
Control of Alternating-current Motors, Eichberg s

Chicago,

114, 135, 153, 174, 194, 219, 239, 259, 279, 304,
325, 347, 369, 3S9, 410, 431, 453. 472, 493, 515, 535
Business.
(See also New Business.)

Controller,

•

Power Company)
Converse,
"

V.

G.,

on

•

Ontario

•

•

• •

•

Power Plant.

Converters for Mercury-vapor Lamps
(Book Review)
Convict Labor.
Cooking and Heating by Electricity
.

Cooking and Heating Utensils.
Apartment Houses

How

to

Get,

into

Cost of
Electric Broiler for
(See also Heating.
Electric.

New

.

*'°
*44
78

t

Electric,

New

4aB

(Edi-

°00
t lga
»l
.......'212

torial)

Cooking,
Cooking,
Cooking,

•

'

•

Busi-

System

of.

By Arthur

S.

Robinson

*244

Cook's Clip

"Copper Handbook."
Review )
Copper Loss
Copper Market

By Horace

(Book

J. Stevens.

421
90,

165, 251
254, 447, 530

Copper,

Price of.
(Editorial)
Corliss Steam Engine in Small Central Station.. 85,
Corncobs, Alcohol from
Cornell University, Prof. Anthony on the Beginning of Physics at
Cornell University, Prof. Anthony's Work at
Cornell University, Rockefeller Hall of Physics,
The Dedication of
Corporation Control and Industrial 'Training, President Roosevelt on
Corporations, Foreign, in Illinois

438
101

315
2]

20

»20

508
361
163
of Electricity in Newcastle
80
of Labor in Small Central Stations
84
of Lighting in Newcastle, England
123
of Plants
340, 360
Cests, Method of Estimating Underground Construction.
By Charles H. Coar
»118

Cost
Cost
Cost
Cost
Cost

Costs.

Determination

(See also

Cotton Mills

Rates.)

in

South Employing Electric Drive.

in

Chicago

(Editorial)

Court

House

142
to

Have

Central-station

Service

'352

Crawford, T. E., on "Comparative Statement of
Revenues and Expenses."
(Editorial)
202
Crane and Hoisting Service, Motors for
*233
Crocker, F. B. and M. Arendt.
(Advantages and
Applications of the Electric Drive)
108
Crocker-Wheeler Company's Motors for Rolling Mills. 341
Crocker-Wheeier-Terry Steam Turbine
124
Crocker
and Wheeler's "Electrical Machinery."
(Book Review )
340
Cross Arms, for Poles
270
Cross Arms, Metallic Support for
*319
Crucible of Electric Furnace
*264
Cuba, Electrical Works and Conditions in. By R.
G. Grayne
*477
Cuba, Telegraph Service to, New
253
Curie's Apparatus to Detect Radio-activitv in Gases.*437
Current Transformer. By Kenneth L. Curtis
309
Curtis, Kenneth L.
(The Current Transformer)
309
Curtis Steam Turbine
*124
Curtis Steam Turbines, Small
*12
Curtiss, Horace D., Death of
152
Customers, Care of
89
Customers.
(See also New Business.)
Cuyahoga and United States Telephone Companies,
Reorganization of.
(Correspondence)
50
.

Damon, George
structor

A.,

on

What

Is

.

an Engineer Con443
403
*287

V

Damon, George A., on Wiring Calculations
Dayton as an Interurban Center

Decker, Ind., Hydro-electric Development Assured.
31
Decorations, Electrical, for the Eagles' Convention
in Milwaukee
T.*137
De Courcy, A.
(Building Large Electric Railway
Subway on the Surface)
*140
De Courcy, A.
(Electric Lighting of Metropolitan
Railway Bridge)
»245
De Courcy, A. (Electric Plants and Line Construction for the Simplon Tunnel)
*311
De Courcy, A. (English Channel Tunnel Project) .*477
De Courcy, A.
(Hydro-electric Station at Champ,
France)
*57
De Courcy, A. (Luisenstrasse Power House in Berlin)
*197
De Courcy, A. (New Devices for the Electrical Production of Nitrogen)
*459
De Courcy, A. (New French Internal-combustion
Engines for Dynamo Driving)
*392
De Courcy, A.
(New Hydro-electric Plant in the
Maritime Alps)
*47S
De Courcy, A. (New Hydro-electric Plant Near Bel.

.

linzona, Italy)

*517

De Courcy, A. (New Metropolitan Station, Paris)
*77
De Courcy, A. (Photographic Investigation of Elec.

.

tric Discharges)
*180
Forest, Lee.
(The Audion, a New Receiver for
Wireless Telegraphy)
*355
De Forest, Lee. (Invention of the "Aerophore") *417
De Laval Steam Turbine
«124
De La Vergne's Oil Engines for Electrical Work...*213
•

De

.

Denatured Alcohol.

.

378
323

(Editorial)

Dennis, Graham B
Denver, Electric Power in, and
Mints.
By Frank C. Perkins
Denver, Electrical Conditions in

Other

American
»413
530

Denver Gas and Electric Company,

School

of

In-

166

struction of the

109
Denver, Hotel Equipment in
*79
Denver Illumination in Honor of the Elks
Denver Public Service Companies Win Election .... 263
*40
Denver "Welcome" Arch at Night
Des Moines-Creston Single-phase Road, Proposed. .. .*1 20
90
Des Moines, Franchise Percentage Offered to
"363
Detroit Home Telephone Building
Detroit Home Telephone Company's New PIant.275, 300
Detroit. Lighting in.
(Correspondence)
71
392
Detroit Reiects Cheap Rush-hour Fares
201
Detroit River Tunnel
"Dictionary of Engineering Terms."
Bv Andres
J. R. V. Garcia
3S3
Diesel Engines for Interurban Railway Service.
By
446
Norman" McCarty
"28
Diesel Oil Engine.
By W. R. Van Nortwick
Diesel Oil Engines, Tests of. By George P. Hutch250
ins
247
Diesel Oil Engines. W. G. Austin on
Digby, W. Pollard, on Depreciation of Electrolytically Produced Solutions of Sodium Hypochlorite.. 406
274
Direct-connected vs. Belt-driven Units
Direct-current and Three-phase Transmission, Com207
parison of Thury
(Question
Direct-current Dynamos, Operation of.
130
B ox )
168
Direct-current Series Arc Lighting
(Editorial)..
44
Directory. Chicago Telephone. Use of.
Discharge Hish-tenslon, Combination of Gases from. *44S
Photographic Investigation
Discharges. Electrical.
'

of.

By

A.

DeCourcv

;'A:vDistribution in the Small Central Station
Distribution. Polyphase Systems of..
Forbidden.
Diversion of Canadian Water
Division of Circuits in Small Central Station
Doyle, J. S.. on Multiple-unit Control
Draft and Construction of Stack
•••
Draft in Small Central Station. ........•••••
Drainage Canal. Chicago. Proposals for Sub-station
.......
Apparatus for
'&•
Drainage Canal. Flow of Water in.

;-••,-

Drainage Canal Power Development, Proposed Ex-

.

ness.)

Co-operative
Electrical
Development Association,
Plans of the
380, 504
Co-operative Electrical
Development Association's
Prize Competition
464
Co-operative Electrical Development Association's
Prize Competition.
(Editorial)
82,460
Cooper-Hewitt Mercury-vapor Apparatus, Some Fundamental Characteristics of. liy Percy II. Thomas.* 13s
Copper Consumption of General Electric Company.. 364

n.
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.
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258
Drake, Francis E
193
Dredge, James, Death of
(See Electric Drive, Factory Drive.)
Drive.
113
Drude, Professor, Death of
*319
Dry Cell, 50 Ampere
(See Chicago, Municipal Ownership
Dunne, Mayor.
in.)

(Steel Concrete
Dunlap, Orrin E.
Over Power Canal in Niagara Falls)

Arch

Bridge

(The Production of Rubber)
Dunstan, Wyndham.
Duplex Gasoline Engine

.

*40
364
*392

.

(See Tariffs.)

Duties.

Bv
Dynamo Department

and.

"117
Small Central

of the

Station,

400

Rules for

"Dynamo

Finishing

Printing,

Machines, Cloth
Alfred Gradenwitz

Dyeing

By

Electric Machinery."

Thompson.

P.

S.

421

(Book Review)

Dynamo, Reciprocating

Motor

Electric

or.

375
308, 457
By Alfred Graden-

ent)

Dynamos Driven by Windmills
Dynamos, Marine, Evolution

(Pat-

of.

WltZ

•

Dynamos,
Box)
Dynamos.

Operation

of

"

-

(Question

Direct-current.

l

13°
(See also Alternator, Generator, Motor-

Generator,

etc.)

Elevator, Automatic Electric, Exhibited at London.. 310
*1
Elgin-Belvidere Electric Railway, Building of the...

Elk Lamps,

t

Trade News)

Elks, ueuver Illumination in Honor of the
Elliott on Plaster of Paris as a Light Retlector
Ely, W. C, on Municipal Ownership
(Editorial)
Ely, W. C, on Municipal Ownership.
Engine Room of Small Central Station, Rules for.
.

.

.

.

.

.
.

Engines and Generators of Greenwich Station
Engines and Generators of South Side Elevated
itailway
Engine Gas.
(See Gas Engines.)
engines, Gasoline.
(See Gasoline Engines.)
ii.nfeines in Small Central Station, Condensers and

Fuel Consumption, Load Factor and.

Frank

Furnace,

*434

(See Oil Engines.)
Reciprocating.
(See Reciprocating

in

Milwaukee,

Deco-

Electrical

"137
143

'

by Electric Mieroseis-

of,

42

mograph

48b
296

Easton, Municipal Lighting a Failure in

Eckel, E. C, on Types of Portland Cement
(See Association of Edison
Edison Convention.

Il-

luminating Companies.)
*22
(Patent)
Edison Iron-nickel Storage Battery.
508
Education, Industrial, President Roosevelt on
(See Apprenticeship, Schools.)
Education.
Efficiency in Steam Consumption in Small Central
*84
Station
*60
Efficiency of Gas Engines
254
Egypt, Industrial Activity in, Pepper on
Eichberg's Control of Alternating-current Motors. .*376
(See Arch.)
Electric Arch.
'

'

'

(See Broiler, Electric.)
188
Drive, Advantages of
310
Drive at the London Exhibition
164
Drive for a Tacbrna Sawmill
*457
Drive in a Chicago Packing House
Drive in a Modern Factory, Producer Gas
*307
Plant for
*165
Electric Drive in a Uniontown Lumber Mill
Electric Drive in the Manufacture of Spiral Riveted

Electric
Electric
Electric
Electric
Electric
Electric

Broiler.

*416

Pipe

•

(See also Factory Drive.)
Electric Drive.
(See Fans.)
Electric Fans.
(See Furnace, Electric.)
Electric Furnace.
(See Hairbrush.)
Electric Hairbrush.
(See Heating.)
Electric Heating.
(See Locomotives.)
Electric Locomotives.
110
Electric House, Hillman Describes His
156
Electric Light and Power Statistics of Boston
(Notes)
16, 35, 53, 73, 94,
Electric Lighting.
113, 133, 152, 174, 193, 219, 237, 258, 278, 303,
324, 346, 368, 387, 409, 429. 451, 471, 492, 514, 533
(See also Lighting, Electric.)
Electric Lighting.
(See Locomotives.)
Electric Locomotives.
Electric Power.
(See Power.)
Electric Pumps.
(See Pumps.)
31
Electric Railroading, Steinmetz on High-speed
"Electric Railway Test Commission, Report of the."

30

(Book Review)

Electric Railways. (Notes)
16, 36, 53, 73, 94,
113, 134, 152, 174, 193, 219, 238, 25S, 278, 303,
324, 346, 368, 388, 409, 429, 451, 471, 492, 514, 534
Electric Railways. (See also Railways.)
(See Signs, Electric.)
Electric Signs.
Electric Smelting. (See Smelting.)
424
Electric Steel Making in Germany
Electric Welding.
(See Welding.)
Electric Wiring.
(See Wiring.)
Electrical Apparatus Used in Scientific Work.
(Edi-

142

torial)

"Electrical Engineering."
By G. D. Aspinwall
Parr. (Book Review)
Electrical Exports.
(See Exports, Electrical.)
Electrical Industries, Census Report on.
(Book Re-

view)

30

252

•.

Laboratories Opened. New British
47
Legislation in Great Britain.
(Correspondence)
150
Electrical Manufactures in United States in 1905.
461
Electrical Methods for Determining the Location of
Metallic Ores
*4
*394
Electrical Operation of a Modern Cement Mill
Electrical Trades Association of Chicago and Philadelphia
421
Electricity and Commercial Prosperity
272
Electricity and Fires
63
Electrical
Electrical

.

Electricity and Life.
(Editorial)
"Electricity as Applied to Mining."

Lupton.

396

By Arnold

(Book Review)

423

Electricity as Cause of Fires in San Francisco.
(Editorial)
6
Electricity as Cause of Fires.
(See also Fires.)
Electricity from the Earth.
(Editorial)
460
Electricity, Possible Future Uses of
393
Electricity, Selling.
(See Selling Electricity.)
Electricity, Use of. in Sinking Merrimac
*178
Electricity Wrongfully Accused as Cause of Fires in

Port Huron, Mich/.
Electrification, Experimental, of
(Correspondence)
Company.

26

Midland

Railway

407

Electrification of Harriman Roads
466
Electrification of Illinois Central in Chicago.
(Editorial)
396, 460
Electrification of New York Central Railroad Ter-

minals

*376

Electrification
torial

of

Railroads

in

Switzerland.

(Edi-

460

i

Electrification
torial)
Electrification
Electrification

of

Railroads

In

Washington.

of Southern Pacific
of Street Railway

(Edi418, 460

529
System,

Belfast,

Ireland
Electrification
Electric R.

*20'

R

of

the

West Jersey

and

Seashore

»372

Electro-medical Quacks.
(Editorial)
Electrochemical Papers Before the Faraday Society.
Electrochemical Processes
,
Electroluminescence of Vapors and Gases
Electrolysis in Pittsburg
.

Electrolysis in Roubalx
Electrolysis of Pipes
Electrolysis of Pipes In Chicago
Electrolytic Deposition of Zinc
Electrolytic
Disintegration
of

Pipes

'

122
466
292
442
32
404
424
423
31

Water

and

Gas

298
466
*4R7. *597

Electrolytic Process, Hermlte's
Electrolytic Wattmnters
Electrometer, Portable Quadrant, with Registering
Device.
(Patent)
*497
"Eleklrn" German Steam Turbine, New
*23
Elevated Railways and Heavy Electric Traction.... 334

423
207

C. Perkins
Electric, Used

By
»181

/

for

Aluminum.

Obtaining

418
*200

Furnace, Electric, with Circulating Basins
Furnace Gases, Analysis of
Furnaces, Electric
Furnaces, Management of

Fuse Boxes
Fuses, Enclosed
Fuses,

*391

264
205
270
*509
*68

'.

Indicator for Enclosed

En-

gines.)

Economy
uy Walter Goodenough

Engines, Relative

Steam Turbines and.

of

401

(See also Central Stations, Power Plants,
Steam Engines, etc.)
Engineer Constructor, What Is an?
443
* 310
Engineering and Machinery Exhibition in London
Engineering Association, Meeting of, at Columbus.
335
Engineering Buildings of the University of Penn*330
sylvania
Engineering Profession, Human Side of the
443
England, Metric System in
26
England.
(See also Great Britain.)
English Channel Tunnel Project. By A. De Courcy. *477
English, Engineering, Discussed at Cornell
482
Equipment, Electrical, of a Modern Cement Mill... "394
*49
Erecting Shop of Allis-Chalmers Company
Erie Railroad Shops at Hornell, Electrical EquipEngines.

Garcia's "Dictionary of Engineering Terms."
(Book
Review)
383
Gary, Ind., Mechanical Equipment
67
Gary, Ind., More Electrical Equipment for
317
Gary, Ind., Some Features of the "Steel City" of...
47
Gas and Gas Engines as Used in the Small Central
Station
25
Gas, Blast Furnace, Used for Electric Drive in Mil-

.
.

Eagles' Convention
rations for the

»28
202
25

Oil.

.

Earthquake, Chilean
Earthquakes, Registration

Van

(Editorial)

*392

De Courcy

R.

in

1

New Birmingham Power Station. ... *34t)
Internal Combustion, for Dynamo Driving.

Engines,
By A.
Engines,
Engines,

Economy

Use of.
(Editorial)
Fuel for the Small Central Station
Fuel.
(See also Coal, Wood.)
Funeral Cars for Indiana Electric Roads...
Funeral Car for South Africa, Trolley
Furnace, Electric, New and Unique Italian.
Fuel,

104

Condensing
Engines in ine

By W.

Nortwick

175
*79
311
333
332
400
59

ment

waukee
"Gas Engine Design."

*436

of

Estimates.

.

(See costs.)

Ether
Europe, Continental.

*462

*439,

(Correspondence)

149, 171, 191, 215, 234, 256, 275, 300,
321, 344, 365, 384, 406, 426, 449, 468, 489, 511, 531
Europe, Continental, Correspondence from.
(Edi-

182

torial)

By Calvin

"Examination Questions."
(Book Review)

Swingle.

F.

295
Exciter Trouble
230
Exhibits, New Business, Maintenance of
210
*337
Exhibits at Columbus Convention
Exports, Electrical, by Months
5. 179, 288, 3S0, 478
Exports, Electrical, for 1905-6
103
Exports, Electrical, to China and Japan.
(Editorial)
312
Exports of Automobiles
17
Exports of Electrical Machinery and Appliances.
(Editorial)
102, 480
Express and Freight, Intel-urban. (Editorial)
332
Express Cars on Illinois Traction System
11

.

*230

Lighting of

Factories,

Drive, Electric, Advantages and Applications of the.
By F. B. Crocker and M. Arendt.
10S
Factory Drive, Electric, Cotton Mills in South Employing.
(Editorial)
142
Factory Drive.
(See also Electric Drive.)
Fall Preparations at the Central Station
203
Fall Trade Prospects
208
tall Trade Prospects.
(Editorial)
202
*296
Fan, 35-foot Direct-connected
Fan, Electric, Rids Bank of Flies
211

Factory

.

.

'.

Ian, Electric, Various Uses of
444
Faraday Society, Electrochemical Papers Before.... 460
Fares in Detroit
392
Fayetteviile (N. C.) Street Railway
404
Feather River Power Plant
381
Feeder Regulators, Automatic
"87, *213
Fernley, J. F., on Cleaning Motors.
(Editorial)
202
*98
Ferris, William J
.

.

.

*4

Ferry, Aerial, at Marseilles
Ferry, Aerial.
(See also Transporter Bridge.)
Field Magnets, Heating of Bearings and.
By A.

S.

Atkinson

27

Fiero, Albert W.,

Death

94

of

Filament, Incandescent Lamp, Gem
161
Filaments.
(See Incandescent Lamps.)
Findlay's Apparatus for the Combination of Gases.. *44S
Fire-alarm Headquarters, Chicago.
24
(Editorial)
Fire-alarm System, Street Railway
295
Firebox, Construction of the
205
i ne
Hazard. By C. J. H. Woodbury
63
Fire in Montreal, Peculiar Cotton Mill
518
*399
Fire Protection, Electric Pumps for
Fire Rules for the Small Central Station
400
Fire, San Francisco, Electricity's Part in
482
Fires, Electric, and Casualties in Boston
170
Fires, Electricity and.
(Editorial)
246
Fires, Electricity as Cause of. in San Francisco.
(Editorial)
Fires, Electricity Wrongfully
in Port Huron, Mich
Fires, Window Lighting and.

Fixture

Design

and

Location.

(Editorial)
By E. L.

Fixture Location in Residence Lighting.

New

of,

26
460

ski

Olcott
Fixtures,

By

Zalin*397, 420
F. N.

'398
*510
*233
*105

"Boxline"

Flame Arc Lamp, "Brilliant"
Flat Rate Controller, Universal
Flat Rates.
(See Rates.)
Flatirons,

Electric,

Free

Use

Small Central Station
Fleming, Richard, Invention
fiers

of,

Offered

by

the

422
of,

for

Vapor Recti-

•

.

)

*415

Fleming's "Principles of Wave Telegraphy."
(Book
Review)
30
Flour Bleaching, Precautions in
156
Flue Gases, Analysis of
22S
Fluid-expansion Meters
*487
Forms, Blank, for Use in Electrical Engineering
Instruction.
By H. II. Norris
128
Forstall, A. E., on Light and Illumination
502
Fort Wayne Meters
»508, *526
Foundations of the Small Central Station
7
Fountain, Electric.
(Correspondence)
276
Fountain, Electric, Exhibited at London
310
Franchises, Municipal
267
Franklin, W. S., on Kinetic Theory of Gases and
Radiation
506
Franklin, W. S., on Mathematical Investigation of
Alternating Currents
269
Free Renewal Policy.
(Editorial)
226
Free Signs.
(See Signs, Electric.)
Freight and Express, Interurban.
(Editorial)
332
Freight Service, Electric, Begun in Chicago Tunnel. 141
Freight to Be Carried by the Aurora, Elgin and
Chicago Railroad Company
114
Freight Tunnels.
(See Chicago Tunnels.)
French Battery Company's Dry Cell
'319

Frequency
445
Frey on "Central Station Insurance
247
Frueauff, Frank W.
(Some Pertinent Questions).. 203
Fuel Combustion and Boiler Management. By C. H.
Williams

.

6

Accused as Cause

448

By S. A. Moss. (Book Review)
421
Gas Engines. By Paul Winsor
528
Gas Engines, Electric Motors in Competition with.
By William Wolls
188
Gas Engines for New Wisconsin Electric Railways. *271
Gas Engines, Fundamental Principles of. By Rob*60
ert T. Lozier
Gas Engines, Heat Losses in
.*353
Gas Lighting.
(See Lighting, Gas.)
Gas-mantle Lamp Produces Electric Power. Heat
from.
(Patent)
»121
Gas Plants of Edison System of Southern California
187
Gas Power, Discussed by Mechanical Engineers.... 481
*391
Gases, Analysis of Furnace
Gases, Combination of, by High-tension Discharge. *44s
Gases, Electroluminescence of
442
Gases, Flue.
(See Flue Gases.)
Gases, Uses of Waste.
(Editorial)
122
Gasoline and Gas Competition of Small Central
Station
423
*392
Gasoline Engines
Gasoline Omnibuses, Emphatic Protest Against.... 108
Geissler Tube, Illumination of
442
Gem Filament Incandescent Lamp
161
General Electric Automatic Starting Compensator
*509
for Induction Motors
General Electric Company's Automatic Feeder Regu*213
lator
General Electric Company's Automatic Time Switch. *402
General
Electric
Company's Commutating Pole
*109
Variable Speed Motor
General Electric Company's Copper Consumption.. 364
General Electric Company's High-speed, High-over*126
load-capacity Motor for Testing Purposes
*252
General Electric Company's Lever Switch
General Electric Company's Single-phase Induction
*189
Motor
"507
General Electric Meters
General Electric Stock Issue
444
Generation, Polyphase Systems of
445
Generator, Constant-current, for Varying Speeds.
(Patent)
*466
*129
Generators for Multiplex Telegraphy
*350
Generators in Birmingham Power Station
Generators in Lighthouses and Wireless Stations,
Oil Engines Driving.
By Frank C. Perkins. .. .*155
Generators in Small Central Stations
168, *1S4
Generators, New "Elektra" German Steam Turbine
*23
for Operating
Generators of Greenwich Station
59
*434
Generators of South Side Elevated Railways
Generators.
(See also Alternators, Dynamos, Motorgenerators, Three-phase Generators, etc.)
George, Clarence E. .(Condition Surrounding the
320
Inspection of Wires in the Southwest)
(Book Review)
30
Gerhardi's "Electricity Meters."
183
German Electrical Working Agreement
German Prepayment Meters. By Alfred Graden*41
witz
Ghent, Belgium, Cloth Printing Shop in. By Alfred
*117
Gradenwitz
45
Glasgow, Banquet of Engineers at
Transferred
Municipal
Telephone
to
Glasgow's
70,
92
State
533
Glass, Louis
(Editorial).. 160
Glass as a Conductor of Electricity.
Globular Lighting, Laboratory Reproduction of. ...*328
Glow Lamps. (See Incandescent Lamps.)
Gold Mine, Electric Generating Equipment of a....*119
(Relative Economy of Steam
Goodenough, Walter.
401
Turbines and Engines)
Goss, W. F. M., on Development of a Smokeless City. 461
Government Ownership. (See Municipal Ownership,
Public Ownership.)
(Electrical. Operation of Cloth
Gradenwitz, Alfred.
*117
Printing, Finishing and Dyeing Machines)
(Evolution of Marine DynaGradenwitz, Alfred.
*221
mos)
(German Prepayment Meters
Gradenwitz, Alfred.
*41
for the Sale of Current)
(Rhine River Electric RailGradenwitz, Alfred.
*455
way)
(Single-phase Electric Railway
Gradenwitz, Alfred.
*261
at Milan Exhibition
215
Grand Rapids Automatic Telephone System
155
Graphite, Soft, Artificially Produced
Grate Surface Required for Boilers in Small Central
47
Station
73
Gray, E. W. T
(Electrical Work and Conditions in
Grayne, R. G.
*477
Cuba)
(Editorial)
82
Great Britain, Accidents in.
Great Britain, Competition in Electrical Manufactur234
(Correspondence)
ing Trade of.
Great Britain, Competition in Electrical Manufac(Editorial)
226
turing Trade of.
Great Britain. (Correspondence). .13; 33. 50. 70, 92,
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Manufacturers' Telephone Company.
(See Illinois
Manufacturers' Association.)
Manufactures in U. S. in 1905
461
*393
Marcel Masson Engines
Marconi.
(See Wireless Telegraphy.)
Marconi's Experiments
*483, *503, *524
Marine Dynamos, Evolution of. By Alfred Graden*221
witz
Maritime Alps, New Hydro-electric Plant in.
By
*478
A. De Courcy
Marks, L. B., on Brilliancy of Lighting Units
309
Marks, L. B., on Incandescent Lamps for Concealed Lighting.
(Editorial)
480
Marseilles, France, Transporter Bridge or Aerial
*4
Ferry at
Marshall's "Induction Coils." (Book Review)
383
Massachusetts Institute of Technology, Research
Work at. (Editorial)
378
Massachusetts, Telephone and Telegraph Business
in
449
Massena, N. Y., Hydro-electric Plant at
*199
Massie Electric Wave Detector
*525
Mast Arms, Ajax
»319
Matter
439
Matthews, W. N.. & Bro.'s Guy Anchors
*110
Matthews, W. N., & Bro.'s Interurban Railway
Telephone
*297
Matthews, W. N., & Bro.'s Line Equipment Exhibit. *295
Mauger, H. J., on "Electrical Heating Devices"
163
Mechanical Draft in Small Central Station
66
M., E. D.
(Making of a Simple Transformer Diagram)
*120
Medford Power Station of the Boston Elevated Railway Company
528
Medical Quacks, Electro-. (Editorial)
122
Mercury Arc Rectifier Panel for Charging Ignition
Batteries
*447
Mercury Motor Meters
*526
Mercury Vapor Apparatus, Some Fundamental Characteristics of.
By Percy H. Thomas
*138
Mercury-vapor Lamp, Alternating-current
*139
Mercury-vapor Tube Starting Device
"458
Merrimac, Sinking of the. How Electricity Played
Its Part in the.
By Frank L. Perry
»178
Metallic Ores, Electrical Methods for Determining
the Location of
*4
Meters. By Robert C. Lanphier
*487, *507, *526
Meters, R. C. Lanphier on
247
Meters; R. C. Lanphier on. (Editorial)
500
"Meters, Electricity."
By C. H. W. Gerhardi.
(Book Review)
30
Meters, German Prepayment, for the Sale of Current.
By Alfred Gradenwitz
*41
Meters in the Small Central Station
231
Meters, Testing of Electric. By Emile Guarini
*97
Meters.
(See also Power-factor Meter,
Stanley
.

Meter.)
Metheany-Matthews Interurban Railway Telephone. *297
Metric System. (Editorial)
480
Metric System, Henry R. Towne on
4S1
Metric System in England
26

Mexican Installations, Recent
404
Mexican Light and Power Company, Wire Stolen
from
443
Mexican Mine Operation, Hydro-electric Power in..*495
Mexico City, Electric Pumpiug Station for
448
(Correspondence)
52, 71, 218, 346, 367, 428, 470, 491
Mexico, Long-distance Telephone Line Proposed for. 170
Michigan. (Correspondence) .15, 34, 52, 71, 93, 112,
173, 236, 302, 323, 345, 366, 408, 428, 470, 490, 513
Michigan Electric Association, Grand Rapids
313
Michigan Mines, Electric Plant for
311
Michigan Telephone Managers Organize
511
Michigan Telephone Matters.
(Correspondence)....
13
Microseismograph, Electric
*42
:
.

418, 460

Locomotives for Canal Haulage
Locomotives, Steam, Used on

16
Falls,

Mexico.

276
*86

String of

(Editorial)

McDonald. John E., Death of
McFarland, J. Horace. (See Niagara
Development at.)
McMaster, Frank

Interurban

446

Midland Railway Company, Experimental Electrification of

407

Milan Exhibition, Single-phase Electric Railway
By Alfred Gradenwitz
Milan, High-voltage Tests at
Milan, Hydro-electric Plant at

*261
461
149
207

Milan, Thury System at
Milch, Maurice, Patent of, for Constant-current Generator
*466
Miles, Everett E
471
Millar, Preston S.
(Location of Lamps and Illuminating Efficiency)
*397
Millar, Preston S., on Light and Illumination
502

Milwaukee-Chicago

Underground Telephone Construction
'156
Milwaukee, Electrical Decorations for the Eagles'
Convention in
*137
Milwaukee, Lighting in
420
Mine Operation, Hydro-electric Power in Mexican *495
Mine Pumps, Electrical, at the Ward Shaft
»293
Mineral Products of the U. S. for 1905
502
Mines at Port Henry, N. Y., Electrical Equipment
for Iron
.".
530
'llining, Electricity as Applied to."
By Arnold
Lupton.
(Book Review)
421
Minnesota Company Refused Permission to Divert
Canadian Water
510
Mints, Electric Power in Denver and other American.
By Frank C. Perkins
*4i3
Miscellaneous Notes.. 16, 36, 54, 74, 134, 194, 238
259, 279, 304, 324, 369, 410, 430, 452, 472, 514! 534
Mississippi River Waterpower Development at Keo.

.

.

kuk,

Iowa.

(Editorial)

24

Monaco, Surface Contact Street-railway System at.*201
Mono Power Company's Hydro-electric Plant
205
Monopoly, l'atents and the Sherman Law
182, 183
Montreal and Quebec, Waterpower Development for. 164
Mont Cenis, Hydro-electric Plant at
362
Montgomery, J. H. Remarks on Work of the Inspectors
63
Montreal Light, Heat and Power Company's Plant' on
the St. Lawrence
253
Montreal-New York Waterway and Power Scheme,
Proposed
497
Montreal, Peculiar Cotton Mill Fire in.......'!!!.'! 518
Montreal Street Railway's Pay-as-you-enter Car.... 334
Morobbia River, Hydroelectric Plant near
»517
Moss' "Gas-engine Design."
(Book Review)
421
Motor Drive for Coal Crushing Rolls
«107

«80
Tiiree-m.acliino.*529

Motor, High-speed, High-overload-capacity, for Testing Purposes
*126
Motor Installation, Unique Electric
185
Motor, Reciprocating Electric, or Dynamo
"375
Motors, Blowing Out of.
(Editorial)
202
Motors, Electric, in Competition with Gas Engines.
By William Wolls
188
Motors for Crane and Hoisting Service
*233
Motors for Rolling Mills
341
Motors in Rolling Mill, 1,500-Horsepower
169
Motors of the Long Island Railroad
*100
Motors, Placing Small, on Trial
309
Motors, Westinghouse, Some Late Developments in. *29
Motors.
(See also Alternating-current, induction,
Polyphase, Single-phase, Three-phase, Two-phase,
Variable-speed, etc.)

Mount Wilson Solar Observatory, Use

of Electricity

(Editorial)

at.

142
288
*359
Mueller Law Certificates of Chicago.
(Editorial).. 220
Mueller Street-railway Certificate Ordinance of Chicago, Validity of
194, 223
Mulhall's "Quasi Public Corporation Accounting."
(Book Review)
447
Multiple Alternating-current System
168
Multiple Arc System
168
Multiple, Meaning of
126
Multiple-unit Control.
(Discussion)
335
Multiple-voltage System, New Application of
510
Multiple-voltage System of Motor Control in Cloth
Printing Establishments
*252
Multiplex Telegraphy, Pupiu s Application ci Uejo* :;'j
nance to
Muncie, Ind., Lighting Bids
22
Municipal Lighting a failure in Easton
4S0
Municipal Lighting for Boston, No
263
Municipal-lighting Plant at Peabody, Mass.,
Lax
Methods of
274
Municipal Lighting Project in Boston.
442
Municipal
Operation
in
Germany. (Correspondence)
150
Municipal Operation in Great Britain, Side Lights
on
243
Municipal Ownership
267
Municipal Ownership.
(Editorial)
332,418
Municipal Ownership. By Arthur Williams
2U2
Municipal Ownership, W. C. Ely on
333
Municipal Ownership a Failure at Muncie, Ind
-'2
Municipal Ownership in Chicago.
(Editorial) .. 160, 5uu
Municipal Ownership in Cleveland.
(Correspondence)
345
Municipal Ownership in Great Britain.
(Correspondence)
131, 171
Municipal Ownership in Great Britain.
(See also
Great Britain. Correspondence.)
Municipal Ownership in Logansport.
(Correspondence)
236
Municipal Ownership in Milwaukee
420
Municipal Ownership in Seattle.
(Editorial)
44
Municipal Ownership of Electric Light Plant at
Hamilton, Ohio.
(Editorial)
102
Municipal Ownership Trouble in Columbus
263
Municipal Ownership.
(See also Public Ownership.)
Municipal Plant at AshtaDula a Failure
288
Municipal Plant, West Seattle to Sell
79
Municipal Power Plant, The New Belfast. By Frank
C. Perkins
*19
Municipal Street Railways Proposed in Seattle.... 145
Municipal Telephone,
Glasgow's,
Transferred to
State.
(Correspondence)
92
70,
Municipal Trading Blunder
309
Muscle Shoals Power Project for the Tennessee
River
362
Music, Cahill System for Production of
92

Mountain Peak Electric Railway
Moving Window Display .....'

1

.

IM
Nally, Edward J
Napervilie Lounge

*258, 323

Company's Factory, Power and

Lighting Features of

Nashville, Holiday Street Lighting in
379,
Nason, Preston C, Death of
National Academy of Sciences
National Board of Fire Underwriters, Electrical Committee of the
National Board of Fire Underwriters' Report on
."

*177
410
368
457
521

Denver

530
National Board of Fire Underwriters' Report on
Indianapolis
398
National Board of Fire Underwriters' Report on
Philadelphia
253
National Board of Fire Underwriters' Report on
Wireless Telegraphy
328
National Board of Fire Underwriters' Requirements
for Inlet and Outlet Service
*253
National Civic federation's Report en Public Ownership.

at.

•

Motor for Aerial Transportation
Motor Generator Set, Aius-ciiaiuiers'

500

(Editorial)

National Electric Light Association,

New Members

of

the

273
National Electric Light Association, Proceedings of
the Twenty-ninth Convention of.
(Book Review) 447
National Electric Light Association, Question Box
of the.
(See Question Box.)
National Electric Code
449
National Electrical Contractors' Association.
(EdYtorial)
.,
62
National Electrical Contractors' Association, Meeting of, Cleveland, July lsth to 20th
*63
National Electrical Contractors' Association, Committee of, on Standard Symbols for Wiring Plans. 249
National-interstate Telephone Association, Convention of, Chicago, June
8
National-interstate
Telephone
Association.
(See
also International Independent Telephone Association.)

Natural Draft in Small Central Station
Natural Gas in 1905, Production of
Navy Department Testing Set

Necaxa Hydro-electric Power Station
Nernst Lamp, Carbon Filament for
Nernst Lamp, Uses of the
Nernst System of Lighting

\ \

Nerve or Nerves, A Question of
Nevada Mining District, Hydro-electric Power Plant
for
Neville,

James

S.,

Death

66
340
*169
*490
*263
208
16S
181

of

205
152

"New Business." (Carnival Lighting and Wholesale
Lamp Renewal)
203
New Business Department for Central Stations in
Small Cities. By C. N. Jackson
358
New Business Department for Central Stations in
Cities of Moderate Size.
By M. S. Seelman
10
New Business Department of the Central Station.
By James L. Wiltse
444
New Business Department of the Small Central Sta422

tion

New

Departments for the Smaller CenBy W. R. Sweany
New Business Department in Central Stations of
Smaller Cities.
By S. M. Kennedy
New Business Exhibits, Maintenance of
New Business How to Get It and How to Keep It.
By Frank M. Tait
New Business Index
tral

Business

Stations.

—

272
88
210
166
167

)

WESTERN ELECTRICIAN
New

Business, Methods of Getting, in Small Cities.

By W.

New
New

Pacific Slope Telephone

Anderson

C.

Business Notes
Business, Prize

272
444
Competition

Papers

for

on.

82
162

(Editorial)
New Business,

Ways and Means of Increasing
(See also Advertising,
Business.
Cooking,
Heating, Selling Electricity.)
14, 33,
New England. (Correspondence)

New

51, 70, 92, 111, 132, 150, 172, 191, 216, 235,
256, 301, 344, 365, 3S5, 407, 427, 450, 469, 490, 532
New York. (Correspondence) ... .14, 33, 51, 70, 92,
111, 132, 150, 172, 191, 216, 235, 257, 276, 301,
322, 344. 365, 385, 407, 427, 450, 469, 490, 512, 532
New York Central's Electric Train. (Correspond301
ence)

New York
tion

Railroad Terminals.

Central

Electrifica-

*376

of

New York

Electric Controller

Company's Automatic

*343
New York-Montreal Waterway and Power Scheme. 497
New York Section of Illuminating Engineering Society
313, 393
469
New York Subway. (Correspondence)
New York, Tunnels of Hudson Companies in. (Correspondence)
250, 532
298
New Zealand. Electrical Development in
364
Newark, Lighting Eates of
80
Newcastle, Cost of Electricity in
123
Newcastle, Cost of Lighting in
262
Newcomb, H. T., on Municipal Ownership
Newport (England) Electric Transporter Bridge. . .*2S9
puagara Current Operating Street-railway Cars in
p- Syracuse
103
Niagara Falls, Industrial Benefits of. By Frank
380
W. Haskell
Niagara Falls, Ontario Power Plant at
*4aS
Niagara Falls, Power Development at, Diversion of
Water for
48, 59, 419, 440, 461
Niagara Falls, Power Development at.
(Editorial)
62, 354, 438
Niagara Falls, Steel Concrete Arch Bridge over
*40
Power Canal in. By Orrin E. Dunlap
^.Niagara Falls-Syracuse Power Transmission
123
Nictheroy Power Transmission in Brazil
126
(Patent)
*22
Nickel Storage Battery, Edison Iron-.
Nitrogen, New Devices for the Electrical Production
*459
of
Nobel Prize Awards
492
(Blank Forms for Use in ElecNorris. Henry H.
trical Engineering Instruction)
128
North Dakota, Independent Telephone Consolidation
in
32
Northern California Transmission Line Completed.
29
Northern Ohio Traction and Light Co
*2S2
Northwest, Telephone News from the.
(Correspondence) .13, 32, 50, 90, 110. 170,215,234,256,299,
321, 343, 362, 384, 406, 426, 448, 467, 488, 511, 531
Northwestern Electrical Association
399
Northwestern States.
(Correspondence)
34,
Control

'

.

.

72. 93, 112, 133. 151. 173, 192. 218,
257, 277, 303, 323. 366. 386, 429, 451. 470,
Nova Scotia, Pit's Mouth Electric Plant in

237,
513. 533

52,

Novelty Lamps.
(Trade News)
Novelty Sleeve for High-tension Cables
Nuremberg, Germanv, Industrial Exposition
Frank C. Perkins

43
175
*212

By

at.

*222

News.
(Correspondence)...
299, 362, 467
Telephone Situation on the
69
Packing House, Chicago, Electric Drive in a
*457
Packing of Goods for Exports.
(Editorial)
226
Palmer Mountains, Wash., Hydro generating Plant
in the
»119
Taris Metropolitan Railway Bridge, Electric Lighting of
*245
Paris, Metropolitan Station at, New.
By A. De
Courcy
*77
Paris, St. Denis Lighting and Power Plant at.
(Correspondence)
149
Paris Subway
*140
Paris Subway Company, Report of, 1905.
(Correspondence)
215
Paris.
(See also Europe, Contineatal, CorrespondPacific

Slope,

ence from.)
Parker, Herschel

C, on Transformation of Electric Power into Light.
505
Parmentier & Company's Cloth Printing Shop
*117
Parr's "Electrical Engineering."
(Book Review) ...
30
Parsons and Westinghouse-Parsons Turbine
*125
Passenger Business. Interchange of, Between Steam
and Electric Railroads. (Editorial)
44
Patent Factory. By G. E. Walsh
465
Patent Licensees and the Sherman Anti-Trust Law. 183
Patent Licensees and the Sherman Anti-Trust Law.
(Editorial)
is2
Patent Office Needs More Space.
(Editorial)
354
Patent Record, Illustrated Electrical
17.

55. 74, 95,

37.

115, 135, 153, 174, 195, 219, 239, 259, 279, 305,
325, 347, 369, 389, 411, 431, 453, 473, 493, 515, 535
Patent Report for 1905
350
Pater, Joseph J., on Electrolytic Disintegration of

Water and Gas Pipes

298

Pattison, Frank A.
Remarks on Liberty and Organization
63
Pay-as-you-enter Car
334
Peabodv. Mass., Municipal Lighting Plant of
274
Peak, Relation of Load to
*292
Peak.
(See also Load.)
Pennsvlvania Passenger Station, New York. Lighting of
147
Pennsvlvania Railroad Company's Accident at Atlantic City.
(Editorial)
354. 378. 396
Pennsvlvania Railroad.
(See also West Jersey and
Seashore Electric Railroad.)
Pennsylvania Tunnels.
(Correspondence)
216. 235
Pension System of the Western Electric .Company
251
Pension Systems.
(Editorial)
246
Peoria, Concrete Smokestack Failure at
262. *2SR
Peoria. Concrete Stack Question in
381. 417
Pernor. Charles M..
on Industrial Activity
In
Egvpt
.... 254
Perkins. Frank C.
(Electric Power in Denver and

\

'.

.

.

.

.

'

Other American
Perkins.

Frank

Mints)

C.

.

*413

.

Equipment

(Electrical

of

the

Teltow Canal in Germanv)
Perkins.

Frank

C.

(English

*475

Power Transmission

Line and Pole Testing)

*198

Perkins. Frank C.
(Has the Sight Telephone Arrived?)
*67
Perkins. Frank C.
(Industrial Exposition at Nuremberg. Germany)
*222
Perkins. Frank C.
(New and Unique Italian Electric Furnace)
.*181
Perkins. Frank C.
(The New Belfast Municipal
Power Plant)
*19
Perkins. Frank C.
fOil Engines Driving Electric
Generators in Lighthouses and Wireless Stations). *155
Perkins. Frank c.
(Union Swiss Installation for
Obtaining an Even Lend Line)
*371
Perry. Filrnk L.
(How Flecfricitv Played Its Part
in the Sinking of the Merrimac]
*178
Personal Notes".
16. 35. 53. 72, 93.
113, 133, 15?, 174. 193. 218. 237. 258. 27R. 303.
323. 346. 368. 3S7. 409. 429. 451. 471. 492. 514. 533
.

*224
*143

Lighting of
O'Hearn, T. C
Ohio.
(Correspondence)
Offices,

14, 33, 51, 71, 92,
217, 236, 257, 277, 301,

112, 132, 151, 172, 192,
323, 345, 366. 386, 408, 42S, 450, 469,

490, 512, 532

Ohio and Indiana Interurban Roads, Standard Operation for
Ohio, Electric

68
Interurban Railways

By

of.

M.

O.

Carter

*2S1

Ohio Electric Light Association, Meeting
Bay. August 21-23
Ohio Electric Light Association, Meeting

Put-iu-

of,
of.

68, 161
(Edi-

torial
160
Ohio Electric Railways, Carter on.
(Editorial) .... 290
Ohio Fire Prevention Association. (Editorial)
246
Ohio Telephone Notes. (Correspondence)
)

32, 50, 90, 110, 130,
149, 190. 215. 256, 274, 299, 343, 384. 406, 448, 53]
as a Standard
419

Ohm

Ohmmeter

*520

Engines Driving Electric Generators in Lighthouses and Wireless Stations.
By Frank C. Per-

Oil

*155

kins

Oil Engines for Electrical Work
*213
Oil Engines.
(See also Diesel Oil Engines.)
Olcott. F. N.
(Fixture Location in Residence

Lighting)
*398
Old-time Telegraphers' Meeting, Washington
293
Oleson-Williams Company's New Lightning Arrester. *3fil
Olten-Aarburg, Switzerland. Hydro-electric Plant at.*371
108
Omnibuses, Gasoline, Emnhatic Protest Against.
266
(Editorial)
Omnibuses in Berlin.
(Correspondence)
235
Omnibuses in London.
Ontario Power Company. Electrical Plant of (he.
*498
By V. G. Converse
Ontario Power Company, Electrical Plant of the.
(Editorial)
500
Oregon Electrical Interests Merged
32
109
Oregon. Electric Railway Building in
Ores, Electrical Methods for Determining the Loca*4
tion of Metallic
Organization, Liberty and. By Frank A. Pattison
63
Organization of Edison System of Southern California
1 87
*22S
Orsat Apparatus for Testing Flue Gases
Osborne, L. A.. Report of, on Engineering and
.

.

.

.

.

'

Sales Departments of Westinghonse Electric and
106
Manufacturing Company

Lamp

Oscillating Current

*458

Oskaloosa and Buxton Interurban Railway
Osmium Filaments

461

Osrnm Lamp
Otto Thermodynamic Cycle
-.

.

Outlet and Inlet Service
Overhead Lines. Practical Operation

Box)
Overhead
Streets.

Overhead

•

*485
242
*353
*253

(Question

of.

3

Trolley
Car on Chicago's
(Includes Reports by B. J.

Wires

in

Business

District

Downtown
Arnold)
of

.

.

.

*39

Chicago.

24

(Editorial)

*140
Overhead Wires. Removal of. in Boston...
Overhead Work. (See also Construction, Line, Wiring.)

Overheating. (See Heating.)
Overload. Protection Against. Without Rupturing
*414
the Circuit
Overload.
(See also Load. Power Load.)
107
Owens, Prof., on Electrical Standards
204
Oxygen, Carbon and Other Elements

Pacific

Gag

and

Electric

Companv

Mav

509
(Correspondence)

Peru and Brazil. Extensions

.

.

32

in

Philadelphia, Electrical Conditions in
253
Philadelphia Electric Tra'ios Associnfion
421
145
Philadelphia Su^wav and Elevated, Work on the.
Phirms. C. W.. Death of
258
Photographic Investigation of Electric Discharges.
*180
By A. De Courcy
Phvsical Research in Relation to the Industrial
21
Arts.
By Prof. Elihu Thomson
21
Physics. Beginning of, at Cornell. Prof. Anthony on..
Pine. Electric Drive in the Manufacture of Spiral
*4i 6
Riveted
Pipes. Water and Gas, Electrolvtic Disintegration of 29S
Piping and Auxiliaries of South Side Elevated Rail.

15, 35.

113. 133. 152. 173. 193. 218. 237,
257, 277, 303, 367, 387, 408, 429, 470, 491, 513, 533

*433
69
32

way
Pittsburg, Brunot's Island
Pittsburg, Electrolysis in

Power Plant

at

Pittsburg Reduction Company's Hydro-electric Plant
at Massena
(See Isolated Plant.)
Plant, Isolated.
(Editorial)
Plants, Electrical Cultivation of.
Plaster of Paris as a Light Reflector, Elliott on.
Platinum, Price of

*199

Power Development, Proposed Extension
age Canal.

".

Electric,

Produced

mantle Lamp.

(Patent)

Power

from

..

.

of Drain-

•;;from

Heat

•

Electric Rail-

,27]

Power-factor Me tor and Synchronism
Power House, Concrete, at Taylors Tails, wis.
Charles H. Ooar

Power House

.»327

in

Berlin,

of

West Jersey and Seashore Electric

Railroad
Power Load,

By A. De

Lulssenstrasse.

Courcy

Power House

»126

By
*197

*37°

Adjuncts

(he.

to

By

C.

3.

sell

Power Load, Adjuncts

T Rus*264

to

the,

Russell

*29*>

(Ed-

on.

itorial)

266

Power Load. (See also Load, Overload.)
Power Plant at Gary, Ind
07
Power Plant at Los Angeles. By R. H. Ballard
186
Power Plant, Brunot's Island, at Pittsburg
69
Power Plant. Coal Screenings Used as Fuel for
43
Power Plant, Congressional, New Bids Required for. 23
Power Plant, Electrical and Refuse Destructor.... "391
Power Plant, Feather River
381
Power Plant. Municipal, The New Belfast.
By
Frank C. Perkins
»]o
Power Plant of Ivorydale Railroad Shops
«158
Power Plant of the Joslyn Manufacturing Company. 185
Power Plant of the Ontario Power Company
»498
Power Plant of the South Side Elevated Railway
in

Chicago

Power Plants, Cost of
Power Plants, Electric,

By

A.

De Courcy

.......I!'.!'.!'

for

the

SImpIon

*433
360

340

Tunnel.'

Power Plants of the Columbus Railway and Light

Company

»st

1

»295

Power Rates. Favorable, and High-efficiency Lamps.
By E. G. Schmidt
203
Power Rates. (See also Lighting Rates. Rates.)
Power Scheme. Stanislaus River, in California to
be Completed
20
Power Station, Eleventh, of Boston Edison Co....*159
Power Station, New, of the Birmingham Corporation

*349

,

Power Station of the London Countv Council!'.!''.!'.'. *58
Power Stations. (See also Central Station, Electric
Drive, Factory Drive, Hydro-electric, Sub-stations.
Waterpower, etc.)
Power Transmission. (Notes)
16. 36 73
134, 174. 278, 304, 324. 410. 430, 452, 471, 492.' 534

"Power

Transmission, Alternating Currents and."
Harrison. (Book Review)
383
*98

By Newton

Power Transmission, Black River, Wis
Power Transmission from Midland Coal

Fields to

London, Proposed. (Editorial)
182
Transmission in Brazil. Nictheroy
126
Transmission in California, Feather River.. 245
Transmission in South Africa.
(Editorial).. 246
Transmission Line and Pole Testing, English
By Frank C. Perkins
• ] 98
Power Transmission, Niagara Falls-Syracuse
123
Power Transmission, St. Georges-Fabrezan
203
Power Transmission System in Southern California. 186
Power Transmission.
(See also
Niagara Falls,

Power
Power
Power
Power

Transmission.)

Practical Hints
214
Preece. William H.
(Glow Lamps and the Grading
of Voltages)
148
Prepayment Meters. (See Meters.)
Prices, Advancing, for Electrical Apparatus
420
Primary Battery, New
466
Primary Cells, Use of Regenerative
»263
Prize Competition for Papers on New Business,
(Editorial)
82
Prize Competition of Co-operative Electrical Development Association
464
Prize Competition of Co-operative Electrical Development Association.
(Editorial)
460
Prize Winners in Ladies' Contest, Ohio Electric
.

Light Association
163
Producer Gas and Gas Engines
528
"Producer Gas, Catechism on."
By S. S. Wyer.
(Book Review)
274
Producer Gas Plant.
(Editorial)
312
Producer Gas Plant for Electric Drive in a Modern
Factory
»307
Producer Gas Power Plant at Dallas
525
Profit-sharing Electric Railway, Lyons
5
Prometheus Electric Company's Appliances for Heating and Cooking
*212
Prosperity, Electricity and
272
Protection Against Overload Without Rupturing the
Circuit
«414
Public Ownership.
(Editorial)
418
Public Ownership, Everett W. Burdett on
464
Public Ownership, Report of National Civic Federation on.
(Editorial)
500
(Editorial)
290
Public Ownership, Roosevelt on.
Public Ownership.
(See also Municipal Ownership.)
!

!

Publications.
(Notes)
16. 36. 54, 74,
94. 114. 134. 153. 194. 219. 238. 258, 279. 304,
324. 346, 368, 38S, 410. 430. 452. 471. 492. 514. 534
91
Puebla, Mexico, Electrical Extensions in
Pueblo, Wiring Conditions in
459
145
Pulleys. Rules for Determining Size and Speed of.
Pump, Electric, Used for Obtaining an Even Load
*371
Line
*415
Pumping, Electric, for Locomotive Water Tank
448
Pumping. Electric. Stations for Mexico City
*214
Pumps. Centrifugal, Motor Driven...
*399
Pumps. Electric, for Fire Protection.'
*293
Pumps, Electrical Mine
*356
Pupin, M. I., on the Audion
*518
Pupin Coil and Insulator, Combined
Pupin's Application of Resonance to Multiplex Teleg'

266
311
317
524
*179
159
*81

Platinum, Production of, in 1905
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*129
159
243

at.
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Reeve, S. A., Invention of New Thermo-dynamic
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Series Luminous Arc Rectifier System.
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Sheldon, Samuel, on the Work of the American
268
Institute
368
Sherman, Henry Clay, Death of
and
the
Patent
Licensees
Law,
Anti-trust
Sherman
182, 183
Drive

the, in the

.'

"

(See Marine.)

*247

Snumway, J. N. C
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Single-phase Equipment for the Washington, Balti297

more and Annapolis Railway

*189
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„
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Stewart's "Modern Polyphase Machinery."
(Book
Review)
;
30
Stockroom for the Small Central Station
360
Stombaugh Guy Anchors, Carload of
*110
Storage Battery, Edison Iron-Nickel.
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*69
Switchboard in the Sears-Roebuck Plant
*147
Switchboards in the Small Central Station
*1S4
Switches, Series Transformers as a Safety Device

*392

for

Switching Apparatus for Alternating and Direct Cur-

Birmingham Power House

rents in

*350

Switching Apparatus of South Side Elevated Rail-

way
Switching, Patents Relating to. (Editorial)
Switzerland, Electrification of Railroads in.

*435
290
(Edi-

torial)

Synchronism and Power-factor Meter
Syracuse Electric Railway, Rochester and...
Syracuse, Lighting Rates in, State Commission Low-

200

ers

Syracuse,

Niagara Current Operating Street Rail-

way Cars

Power Transmission

Hearings Before.
(See
Falls, Power Development at.)
(Central Station Business
Tait, Frank M.
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Transformers in the Small Central Station. *145, 250, 400
Transformers, Mounting of, in Small Central Station
294
.

.

Transformers, Oil Insulated
*342
Transformers, Protection of
379
(Transformers.
*43
(Question Box)
Transformers, Scott, Three-phase
Generators
in
Parallel with
8
Transmission, Electric.
(See also Power Transmission.)

Transmission Line.
(See also High-tension Transmission Line.)
Transmission Plant in Northern Italy, 30,000-volt. 362
Transmission, Polyphase Systems of
445
Transmitophone
*363
Transmitters for Wireless Telegraphy
*503
Transmitters, Telephone Receivers as
126
*80
Transportation System, Aerial Electric
*4
Transporter Bridge at Marseilles
Transporter Bridge, Newport (England) Electric. .*2S9
Trick Telephone for Amusement
90
Tripp, George B
*242
Trolley Circuits, Insurance Requirements for Motors
on
459
*99
Trucks
Trucks of West Jersey and Seashore Electric R. R. *374
Tubular Boilers.
(See Boilers.)
Tucker, F. A., Death of
429
Tungsten Filaments
*441, 505
Tungsten Lamp
*484
Tungsten Lamp.
(Correspondence)
468
Tungsten Lamps to be Commercially Available
126
.

.

.

1

Tunnel, Detroit River
201
Tunnel, Hudson Company's
250, 532
Tunnels, Pennsylvania.
(Correspondence) ... .216, 235
*477
Tunnel Project, English Channel...'
Tunnel, Sarnia
274
Tunnels.
(See also Chicago Tunnels, New York Tunnels, Simplon Tunnel, Subways, etc.)
Turbine, Steam.
(See Steam Turbine.)
Turbine Waterwheel Tests
423
Turbines Used in Hydro-electric Station, Champ,
*57
France
Turbines.
(See also Hydro-electric, Waterpower,
etc.)

(Editorial)
Turkey, Electric Development in.
Tuttle and Bedell on Alternating-current

354

Wave

Form

269

Two-phase Motor Equipment of a Uniontown Lumber
*165
445
*185

Mill

Two-phase or Three-phase System.
Two-wattmeter Measurement

.

Receiver.

Telephones, Census Report on.
252
(Book Review)
Telephones.
(See also Bell, Independent, Underground, Wireless.
See also names of Companies,
Countries, States and Cities.)
Telephonic Messages or Signals, Poulsen's Method
*78
of Recording
Telephony, Wireless.
(See Wireless Telephony.)

Teltow Canal in Germany, Electrical Equipment of
*475
the.
By Frank C. Perkins
204
Temperature and Heat, Definition of
*264
Tempering. Electric
468
(Correspondence)
Tempering of Steel.
*274
Terminals for High-tension Cables
Testing Methods, Some Simple. By Charles H. Coar. "519
*97
Testing of Electric Meters. By Emile Guarinl.
Testing Purposes, High-speed, High-overload-capa*126
city Motor for
*169
Testing Set, Navy Department
294
Testing Street-car Safety Devices
"397
Tests for Location of Lamps
84
Tests In Small Central Station
(Correspondence)
172, 192,367, 408
Texas.
Texas May Compel Telephone and Telegraph Lines to
172
(Correspondence)
Connect with One Another.
510
Texas Traction Company's Electric Railway
*224
Theater Lighting
*352
(Patent)
Thermo-dynamic Cycle.
Third-rail Equipment of the Long Island Railroad.. *99
*284
Third-rail Line of Scioto Valley Traction Co
'374
Third-rail Railway, West Jersey and Seashore
Thomas, Percy H., on High Efficiency of the Gas
505
Illuminant
*356
Thomas, Percy H., on the Audion
(Some Fundamental CharacterThomas, Percy H.
*138
istics of Mercury Vapor Apparatus)
TTiompson, S. P., on Efficiency of Incandescent
149
Lamps
Thompson, Sllvanus P., on Electrical Units and
419
Standards
Thompson, W. J., on Use of Tracing Cloth for Sub312
duing Light.
(Editorial)
(Book
Thompson's "Dynamo Electric Machinery."
421
Review)
Thomson, Elihu. (Physical Research In Relation to
.

.

.

.

.

Arts)
Alternators in Bellinzona Plant

Industrial

Three-phase
Three-phase
Three-phase
Three-phase
formers

Underground Construction Costs, Methods of Estimating.
By Charles H. Coar
*11S
(Question
Underground Operation,
Methods of.
26
Box)
(CorUnderground Railway Operation in London.
232

respondence)

Underground Telegraph Circuits in Great Britain,
Long
2S
Underground Telephone Construction with Load
*156
Coils, from Chicago to Milwaukee
Underground.
(See also Subway.)
Underwriters' National Electric Association

521

Uniform Accounting.
(See Accounting, Uniform.)
Uniontown, Pa., Electrically Operated Refrigerating
*109
Plant in Gallatin Hotel at
United States and Cuyahoga Telephone Companies,
Reorganization of.
(Correspondence)
50
(See Standards, Electrical.)
Universal Manufacturing Company, Controller of
*105
the
University of Illinois' Branch Meeting of the Insti-

Units, Electrical.

482

tute

University of Pennsylvania, Engineering Building of
*330
the

.

.

the

114,
325,

E.

to

Target, Electric Self-Registering
Tariffs,
Tariffs,

103
123

in

Syracuse, Niagara Falls aud,

Taft,

460
*126
404

IX

Three-phase Motors, Use of, in Outlying Districts.
By C. C. Chappelle
243
Three-phase or Two-phase System
445
Three-phase
Transmission,
Thury Direct-current
and, Comparison of
207
Thwaite's Invention for Electrical Cultivation of
Plants.
(Editorial)
206
Timber Testing at Purdue
243
Time Switch, Automatic
*402
Toledo, Electric Railways Entering
"286
Toledo, Port Clinton and Lakeside Railway, New
Line of
295
Toronto, Rochester to, by Trolley
2
Towne, Henry R., on the Metric System
481
Townsend, Fitzhugh, Death of
v. bl 4
Trade, Fall.
(See Fall.)
Trade News.
(Notes)
17, 36, 54, 74, 95,

Electric Railway

Generating Plant in a Laundry
Generators In Parallel with Scott Trans-

21

*517
510
*242
8

Vacuum Tube Illumination
Valves of Gas Engines
Van Nortwick, William R.
Consumption)
Vapor Rectifiers

442
61

(Load Factor and Fuel
*28

in

Electrical

Distribution.

Pat-

*415
*4oS
442

ent)

Vapor Tube Starting Device
Vapors, Electroluminescence of
Variable Speed Control, Multiple-voltage
for

System
510

*169
Variable-speed Motor, Commutating Pole
*271
Variable-speed Motors
Vaughton, T. A., on the "Effect of the Electric
(Editorial).. 226
Spark on the Actinity of Metals."
Vibrations in Passenger. Trains from High-speed
»523
By F. W. Huels
Electric-lighting Engines.
(EdiVictoria Falls Power Transmission Scheme.
torial)

522
343
229

Virginia Independent Telephone Association
Vladivostok, Proposed Public Works for
Volta, Bust of, Presented to British Electrical En*81
gineers
By W.
Voltages, Glow Lamps and the Grading of.
148
H. Preece

Voltmeter as Testing Instrument
•/-.in
Voltmeter in the Small Central Station
231
Voyenne, France, Use of Electricity in Agriculture
in.
529

Wages and Hours in Electrical Factories....
"lb
Wagner Electric Manufacturing Company's Single-

phase Motors
»27i
Wailes, Sydney I., Marriage of
514
Waller, A. D., on "Electrical Signs of Life and
Their Abolition by Chloroform."
(Editorial)
142
Walsh, George Ethelbert.
(The Patent Factory)
4G5
Ward Shaft, Electrical Mine I'iiiiijik at (lie...
«293
Wardlaw, G. A„ on Engineering English.,
482
.

Warren, B. II., Death of
"•387
Warships, Watertight Telephone System Eor
49
Washington, Baltimore and
Annapolis
Railway
Single-phase Equipment of
297
Washington, D. ('.., Power Plant, New Bids Required for Congressional
23
Washington Electric Properties, Merger of
508
Washington,
Steam Locomotives In Be Barred
from.
(Editorial)
410 ±an
Waste Gases, Uses of.
(Editorial).
122
Water Diversion at Niagara Falls.
(See Niagara
'.'.

'

•

Falls.)

Water,

Evaporation

of

Water Heater, Instantaneous Electric.
Water Heating, Electric, at Blltmore
Water Tank, Electric Pumping for Locomotive
Water-tube Boiler, New, Exhibited at London
Water-tube Boilers

Small

in

Central

205
»167
43
*415
«31o
*46

,\

Stations

Waterpower Development at Keokuk, Iowa.

(Edi-

torial)

24
Waterpower Development for Montreal and Quebec'! 164
Waterpower Development in Harz Mountains
10
Waterpower for the Small Central Station
25
Waterpower
rpow
of Edison System of Soul hern Pali.
fornia

Waterpower Plant for Colorado, Another
Waterpowers of Low Head in Central West
zation

of.

Waterpower.

(Editorial)
(See also Hydro-electric,

velopment, Turbine,

47
Utili-

122

Power De-

etc.)

Waterwheel Tests, Turbine
Wattless

493
551

Current

Wattmeter Measurement, Two
*185
Wattmeters
*487" *5oV *520
Wattmeters in the Small Central Station
231
'

!

Wave Detector, Electric
Wave Form of Alternating Currents
Wave Telegraphy. (See Wireless Telegraphy.)"
Waves

W aves,

in

the

Ether

.440, »4U2, »483, «503
«441

Light

Weight of Cars
Weil, Samuel, Death
Welding,

3^4
8"

'.'.'.'.'.'.'"

(Editorial)

of.

Electric

Wellman Polar Trip Delayed
West, Andrew Fleming
West Jersey and Seasuore Electric
on.

"525
269

» 2 64
'

K.

R.,

Electric K.

U.,

(Editorial)

West Jersey and Seashore

159
!!!!!!! 346
Accident
354, 378, 396
Electrifi-

cation of
*372
West Seattle to Sell Municipal Plant......
79
Western Association of Electrical Inspectors' Committee on Grounding of Conductors, Report of.
424
Western Association of Electrical Inspectors' Meeting, Indianapolis, Oct. 17-19
294, 331
Western Cities, Electrical Inspection in
395
Western Electric Company's Alternators
*211
.

Western Electric Company's Motors for Crane and
Hoisting Service

Western Electric Company's New Arc Lamp
Western Electric Company's Pension System
Western Electrician During 19U6 and 1907.

*233
*5U9
251
(Edi-

torial)
522
Western Ohio Railway Company
*283
Western Union Telegraph Company's Annual Report. 342
Western Union Telegraph Company, Field of, to
Be Invaded by American Telephone and Telegraph Co.
(Editorial)
62
Western Union Telegraph Company's New Bonds.. 235
Westinghouse Electric and Manufacturing Company, Report of
106
Westinghouse Electric and Manufacturing Company, Report of.
(Editorial)
102
Westinghouse Managers' Meeting
*357
Westinghouse Meters
*507
Westinghouse Motors, Some Late Developments in. *29
Westinghouse-Parsons' Steam Turbine
*125
Wheatstone Bridge as Testing Instrument
*520
Whittlesey, William A., Death of
504
Wilder, George Walker
*3S7
Willcox, Francis W., on "New Lamps and New

Opportunities"

161

Willcox, Francis W., ou the Incandescent Lamp... 248
Willcox, Francis W. (Tantalum Lamp)
222
Williams, Arthur.
(Municipal Ownership)
262
Williams, C. I-I.
(Fuel Combustion and Boiler
Management)
204, 228
Williams, Guy V., on Light and Illumination
502
Willows. H. S., on Electrical Resistance of Alloys.
(Editorial)
522
Wiltse. James.
(New Business Department of the
Central Station)
444
«214
Windmill Electric Lighting Plant
Windmills, Dynamos Driven by
308, 457

Window Liisplay, Moving
Window Lighting
Window- Lighting and

*359
*225
460
422
143
63
52S

(Editorial)
Window Lighting for Small Central Station
Winnipeg to Build Hydro-electric Plant
Fires.

Winona Trade School

Winsor, Paul.
(Gas Engines)
Wire, Contraction in Stringing.
(Questions and Answers)
91
314
Wire Table
Wires in the Southwest, Inspection of. By C. R.
George
320
Wires.
(See also Wiring.)
68
Wireless Message from the Arctic Region. First...
By D. McNicol
Wireless or Radio-telegraphv.
*439, «462, *4S3, »503. »524
*103
Wireless Station in South Chicago. New
Wireless Station Said to Have Affected Lighting
328
Circuit
121
Wireless Stations of the World
Wireless Stations, Oil Engines Driving Electric
*155
Generators in.
By Frank C. Perkins
*417
Wireless Telegrams, Aerophore for Locating
"Wireless Telegraph Outfit. Hew to Make an Ex(Book
perimental."
By A. Frederick Collins.
167
Review)
Wireless Telegraphy and Ordinary. Co-operation Between.
"Wireless

24

(Editorial)

Telegraphy."

(Book Review)

By

A.

Frederick

Collin-

364

—

"Principles
of
Fleming's
Telegraphy.
Wireless
30
Wave Telegraphy." (Book Review)
Editorial).
62
Wireless Telegraphy in Great Britain.
299
Wireless Telegraphy in New Zealand
Wireless Telegraphv. Marconi's Company Monopoly
(See Berlin Space Telegraph Conference.)
in.
396
(Editorial)
Wireless Telegraphy, McNicol on.
By Lee
Wireless Telegraphy, New Receiver for.
*355
De Forest
1
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Telegraphy, Poulsen's System of
369
Telegraphy.
(See also Space Telegraphy.)
406
Telephone, Poulsen's
Telephony, Kimura on
275
(Miscellaneous)
Telephony.
514
Alternating-current.
(Question Bos)
103
Accuracy
in.
By Albert
Wiring
Calculations,
403
Scheible
459
Wiring Conditions in Pueblo
*165, 230
Wiring Distribution
*101
Wiring for the Long Island Railroad
210
Wiring, House
424
Wiring, Interior, Grounded System for

Wireless
Wireless
Wireless
Wireless
•Wireless
Wiring,

Wiring .Tob, Home-made
Wiring of Small Residences, Free
Wiring Plans, Standard Symbols for

'.

.

402
273
249

Wiring Standards in Iowa Cities
Wiring Tables and Formula?

New
Wisconsin Telephone Company, Meeting of
Wolls, William.
(Electric Motors in Competition
with Gas Engines)
Wood as Fuel for the Small Central Station
Woodbury, C. J. H.
(Fire Hazard)
Wooden Poles. (See Poles, Wooden.)
Woodwell on Brilliancy of Lighting "Units
Wright, E. P., Death of
Wyer's * "Catechism on Producer Gas." (Book Review )

V

28
315

Wiring.
(See also Construction, Inspection, Line,
Overhead, Underground, Wire.)
Wisconsin Electric Railway, Power Equipment of

Yawger on Gas Engines
Yonkers Specialty Company's Cable Hanger
271
3S3

188
25
63

Youngstown, Electric Railways Centering

in

Zahm,

of

309
533
274

A.

W.

(Secure

the

Confidence

Customers)
Zalinski,

E.

529
*273
*285

Your
203

L.

(Fixture Design

and Location)..
*397,

Zinc, Electrolytic Deposition of
Zinc, Production of, in United States
Zoelly Turbine

420
31

87
144
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Building of the Elgin-Belvidere
Electric Railway.

a wealthy and prosperous section of
Illinois,
the electric railway
of
the Elgin and
Belvidere Electric Company, which is now getting

Located

well

in

on toward completion,

will

begin

with every indication of success. The
by this road is well shown in the map.

operations
route taken

The

cities

of Elgin, 22,500 population, and Belvidere, 7,000
population, form the terminals of the line, which

about 3654 miles long, and there are located
along the route nine other cities and villages. The
system is some 40 miles northwest of Chicago, and
will ultimately form the connecting link between
the Aurora, Elgin and Chicago third-rail line and
the Wisconsin system connecting Beloit and_Janesville, and ultimately Madison, with Rockford and
Arrangements have been made
111.
Freeport,
whereby passengers and freight will be carried
is

A

few

7,

1906

roadbed will first be given.
roadbed at the grade line
is 14 feet for single track and 27 feet on sidings.
As shown in one of the pictures, the laborers
while working grading the line were lodged in
comfortable tents or shanties close to the scene of

The

the

details of the

width

of

the

activities.

Bridges are pile trestle and reinforced concrete.
At the Kishwaukee River, near Belvidere, one of
Ihe largest bridges was built, comprising four spans,
87 feet six inches center to center of the piers.
The bridge is designed to carry regularly two standard 40-ton interurban cars. Where small quantities
of water must be carried through the roadbed, tile
drains are used, and in
is

all

other details the

jointly

by the three roads.

immediately

tributary

to

for

railroad

practice.

One of the illustrations shows where
made in a marsh or sink hole. Work at

a

fill

was

this point

1

direct-current feeders and telephone lines are

lines,

carried on one pole

The brackets supporting
mounted on these poles, as
accompanying diagrams.

line.

the trolley wire are also

shown in one
Timber used

of the

for the cross-arms is of thoroughly
seasoned, straight-grained southern pine or Norway
pine.
The high-tension cross-arms for the threephase line are zVs, by five inches in cross-section,
those for the low-tension feeders being 2flA by 4!4

The high-tension cross-arm pins are of
wood, with porcelain base, and are not less than

inches.

The pins for the low-tension
constructed with a wood top and
a half-inch galvanized steel bolt.
All insulators are of glazed porcelain. Those for
inches in length.

13

cross-arms

are

high-tension work are made in two piece;
cemented together, and are about eight inches in
diameter and seven inches high, with a grooved
top for a one-fourth-inch conductor. These insuthe

Locomotive and Gravel Cars Used on the Work.

Hole to a Depth of 40 feet.
Laborers who Work on the Line.

Sub-station Building at Gilberts.

THE BUILDING OF THE ELGIN-BELVIDERE ELECTRIC RAILWAY.

The population on and
the

Elgin-Belvidere

line

estimated to be about 52,000.
Power for operating the cars between Elgin and
Belvidere will be furnished by the Aurora, Elgin
and Chicago. The transmission-line voltage will
be 26,400, which will be stepped down and transformed from three-phase alternating current to diis

rect

work

being done in a manner conforming to steam-

Filline in a Sink

Camp

No.

current at three sub-stations,

located at

Gar-

seriously delayed, owing to the almost impossible task of filling up the sink hole, which was
40 feet deep down to the clay bottom, being filled
with
an unstable soil of decayed vegetation.

was

Though the bog was perfectly level at the start,
the filling-in process, as the work progressed, slowly
pushed the loose peat up on each side of the roadbed into the form of an embankment, as shown in
the

picture.

den Prairie, Union and Gilberts. The sub-stations
and the
equipped with rotary converters
are
necessary transformer and switching apparatus.
The buildings also contain passenger, freight and

The track
The ties are

baggage rooms.

done, as
track as

Though the line is not yet completed, there are
many interesting features about the construction
work and the equipment which is being installed.
The accompanying illustrations are views taken
along the line as the work progresses, and the
diagrams show the details of the construction.
•

rails,

yard.

in

construction

is

of

a

durable nature.

hemlock and cedar. The
33-foot lengths, weigh 70 pounds to the
of tamarack,

Ballasting

shown

of

the

track

in the pictures.

has

not

yet

been

Such parts of the

are on private right-of-way will be balOn public highways or on the
lasted with gravel.
as restreets the space will be graveled or paved,

quired by ordinance.
Line construction as exemplified on this road is
transmission
of ? high order. The high-tension

are designed for a working voltage of 26,at not less than 70,000 volts.
The low- tension insulators are constructed in one
piece, with double petticoats about four inches in
lators

400,

and are tested

diameter and three inches in height, with a top
groove for a ij^-inch conductor.

The

high-tension

line

wires

are

equal

in

con-

hard-drawn copper wire, and
were shipped in lengths not less than one mile.
The low-tension wires are of two sizes, the larger
ductivity to a No. 6

size equivalent to a 500.000-circular-mil copper cable

and the smaller

size equivalent to a 300,000-circular-

The trolley wire is a No. 000.
be noted in one of the diagrams, the
trolley wire is supported over the track by a horizontal bracket fastened to the poles carrying the
transmission and low-tension lines. These brackets
are made of i^-inch structural-steel tubing nine
mil copper cable.

As

will

They are equipped with a five-sixteenthsstranded span wire provided with two strain

feet long.

inch

—

:

—
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trolley

All

insulators.

hardware

is

suitable

for

a

No. 000 grooved trolley. The trolley hangers are
of approved style, with galvanized malleable-iron
Clamping ears are of the screw-clamp type
yokes.
Strain insulators are made
at least 12 inches long.
of wood !*/& inches in diameter, with galvanized
malleable-iron fittings.
In the construction of the line the standard spacing of the poles has been 100 feet. Special spacing
however, required at curves and turnouts. In
is,

July

1,200 kilowatts and 62 by 16 by two
one direct-current rotary panel of a capac-

capacity of
inches
ity

;

of

300

kilowatts

;

two

feeder

direct-current

one
one rotary-converter starting panel
one 26,400750-volt voltmeter on swinging bracket
threeof
the
volt lightning-arrester equipment
phase multiplex type, with double-blade disconnecting switches, choke coils, etc., and all necessary
instruments, switches and circuit-breakers.
panels,

;

;

There

will be

first

required for the operation of

7,

1906

six inches.
A straight air-brake equipfurnished for each; also a hand brake for
emergencies. They will have
four-motor equipments of 65 horsepower each, which will be able
to develop a maximum speed of 30 miles an hour.
The external appearance of the car is made to
conform to that of the passenger cars.
Just outside of the city limits of Marengo a
car house is in course of construction for the accommodation of the rolling stock. This is substantially built of brick, concrete and structural
steel.
The building is 105 feet long by 91 feet 3^2
inches wide, with a wing 51 feet long by 20 feet
The latter contains the boiler room, storage
wide.
The main building is despace, paint room, etc.
voted to trackage for the cars, and contains also
offices, storage room and winding room.
The officers of the Elgin-Belvidere Electric ComPresident, Hamilton Browne, and secrepany are
Others intertary and treasurer, R. G. Arnold.
ested in the project are Bion J. Arnold and W. L.
Arnold. The Arnold Company, Chicago, has charge

eight

feet

ment

is

:

of the engineering of the

where

towns

construction

cross-suspension

is

Company
Arthur T. Browne
struction

re-

quired the poles are set inside of the curbs, and
are so spaced as to be approximately as near as
On straight lines
possible to the property lines.
the poles are set vertical, and upon curves of three
degrees and less they are set with a rake, so that

—

the span wires and circuit wires will draw them
up to a vertical position. Concrete settings are
used in soft ground. Double cross-arms and bracings are used at all line crossings, railroad crossGround strips of double galings, and at corners.
vanized iron are used upon every fifth pole.
For spans of 100 feet, the conductors are pulled
up so that the sag will correspond to the following
amounts for given temperatures
30°F.
Inches.

6o°F.
Inches.

48

High-tension line
Ground wire
Low-tension feeders

Telephone wires.

_-

4

8

2

3

3

4

-

r-

r

—^^

1

and the Main Con-

Main Con-

president of the

is

^»w

:

line,

doing the construction work.

is

'

;

7—:

-rrrr-: f
•

•S^SSW'-' '^BBWPP
•

*.

oo°F.
Inches.
16
5

MAP SHOWING ROUTE OF ELGIN-BEL VIDERE RAILWAY.

li
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~"

double-truck, single-ended closed inpassenger cars, having main passenger
compartment, smoking compartment and vestibule.
The passenger entrance is in the rear end only.
the

Lightning arresters are installed at intervals of
2,000 feet, the ground wires for the arresters being
No. 6 B. & S. gauge. Ground plates at the Kishwaukee River and at two other points are of copper, one-eighth inch thick and 12 by 24 inches
They are buried in the embankin dimensions.
ments below the water level. A copper conductor
not smaller than No. o B. & S. gauge is soldered
both track rails.
to
to each ground plate and
This in general is the layout of the line construction.
There is, besides this, some special work,
however, notably at the Chicago, Milwaukee and
St. Paul crossing, the Fox River line crossing, at
Northwestern Railroad
connections,
the
station
crossing and at various telephone-line crossings.
As before mentioned, there are three sub-station
buildings, deriving their current from the Aurora,

line

six

terurban

cars are of the Pullman style of construction
with dull mahogany finish, semi-empire ceilings and
provided with walk-over rattan seats in the pasThe
senger compartment and smoking compartment.
width
length over bumpers is 47 feet one inch
over outside sheathing, eight feet six inches height
from outside of sills to top of roof, nine feet four
inches.
The roof of the car is of the monitordeck type, extending the full length of the car
body. There are 15 cross seats, four permanent
longitudinal seats and three folding seats in the
smoking compartment. In each car is a toilet room
speaking tube connects
with all appointments.
the motorman's cab with the rear vestibule. An

I

'

The

««;

-..:':
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CONCRETE BLOCKS FOR KISHWAUKEE BRIDGE ON ELGINBELVIDERE RAILWAY.

;

;

A

struction

Company and R. G. Arnold is secretary
The offices of the Elgin-Belvidere
Company are at 181 La Salle Street, Chi-

and treasurer.
Electric

cago.

Rochester to Toronto by Trolley.
The

incorporation at Ottawa, Ont., of the TransNiagara Bridge Company is regarded as an important step toward the construction of a through
trolley line from Rochester, N. Y., to Toronto, by
way of Niagara Falls, St. Catharines and Hamilton, with a branch to Port Colborne at the Lake
Erie end of the Welland Canal. The immediate
purpose of the bridge company, which is capitalized
at $1,000,000,

is

the construction of a bridge across

Niagara Gorge north of the upper steel arch
bridge, which will carry the tracks over the river.
the

Among
M.

CONNECTIONS BETWEEN SUB-STATIONS ON ELGIN-BELVIDERE RAILWAY.
Chicago system. One of these sub-stashown by one of the accompanying illus-

Elgin and
t'.ons

is

The

trations.

of

with

brick,

buildings are very substantially built

masonry and concrete foundations.

and steel conof apparatus for
the sub-stations will comprise one rotary for each,
together with the necessary switching and transforming apparatus. The rotary converters are 300I

he

roofs

struction.

are

The

of

cinder,

first

concrete

installment

25-cycle
three-phase
machines.
a 45-kilovolt-ampere oil-cooled reactance
The transformers are 10
coil supplied with each.
in
number, oil-cooled, of no kilowatts capacity
each.
They step the 26,400-volt current down to
370 volts for the alternating-current side of the

kilowatt

There

Goo-volt

is

rotaries.

Each switchboard equipment
lowing

apparatus:

consists

One outgoing

line

of the folpanel of a

arc headlight is provided, and the front
each car carries a locomotive type of pilot,
which does not, however, prevent two cars being
connected head on.
All wires are concealed and run in iron pipe
conduits located, as far as practicable, beneath the
efficient

of

car floor.

The motor equipments for each car are four in
number, with parallel-control apparatus. These moThe weight of
tors are of 74 horsepower each.
the four motors carried under each car is approximately 15,000 pounds. Air brakes are provided throughout; also hand brakes for emergencies.

Besides the cars just described, there will be
required two double-truck combined baggage and
express cars. The length of these cars is 45 feet
over all, with a width over outside sheathing of

the

Pellat

capitalists

and E. R.

are

Wood

Frederick Nicholls, H.
of Toronto. It is said

to be the purpose of the Buffalo, Lockport and
Rochester company to build a trolley line that will
connect Lockport with Rochester, and, under an
interchange of traffic agreement with the International Railway Company, with Niagara Falls and
Buffalo.
West of the Niagara River the Mackenzie-Mann syndicate has the control of the Niagara,
St.
Catharines
and Toronto Railway Company.
This syndicate is organizing the Toronto, Hamilton and Niagara Falls Railway Company, which
will construct the electric road around the west
end of Lake Ontario that will give the contemplated connection between Niagara Falls, Hamilton and Toronto.

Hogan Engineering
The

Club.
Hogan Engineering Club of La

Crosse,
Wis., organized February 6, 1906, held a meeting on June 23d. The club consists of 25 active
members and a number of honorary members,
and was organized by employes of the Wisconsin
Light and Power Company.
Meetings are held
semi-monthly.
The meeting referred to was a
special one.
C. H. Williams, manager of the company and president of the association, read a very
interesting paper
on "Steam Turbines."
"The
Losses Between the Coal Pile and the Consumer's
Appliances" was a paper read by O. B. Cahoon,
superintendent of the company.
James T. Barry
explained the principle and uses of the autostarter.

J.

J.

:
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Practical Operation of
[From the Question Bos

Overhead Lines.

of the National Electric Light Association,]

Questions.

;

Does your experience in the supply of current
in districts where there is no underground service
show the advisability of using an alternating or a
direct-current system for the supply of current to
motors? Why? What is the best system?

Answers.
Mather, Portland. Lighting and Power
Company: For supplying current to motors an

H.

E.

alternating current if motors are of small size, say
five horsepower or less; connect them all on same
secondaries, which should be three-wire, 115-230
volts
all motors two horsepower or over, to be
230 volts.
Use ample transformer capacity to assure good regulation 2,400-volt 60-cycle three-wire

—

two-phase.
Ralph R.

Laxton, Grears, S. C.
It is imposone system above the other for all
purposes. From the stantion man's standpoint, the
alternating-current system is probably the more desirable, but in almost every community there will
be found a certain class of industries demanding
sible

to

:

the practical radius of distribution is great. In his
"Electrical Transmission of Energy," Art. 590, Mr.
A. V. Abbott gives a table showing the radii of
profitable districts that may be served with five
per cent, drop in pressure for installation with
12.5 pounds and 25 pounds of copper per 50-watt
lamp. The following are the figures given for a

three-wire feeder and main

class

Radius Profitable District with 5 per cent. drop.
Copper izY?. pounds Copper 25 pounds
per 50-watt lamp.

per 50-watt lamp.

2,300 feet
4,000 feet

3,500 feet
6,000 feet

Three-wire system
Three-wire feeder and main

Experience
radius is
is dense,

in

general

indicates that
less than given, especially
as in very large cities.

economical

where load

Question.

Assuming

that in the use of four-pin cross-arms
for single-phase work the ideal method of construction is to run the two wires on adjacent pins
on the same side of the pole, is the saving in inductive loss effected thereby sufficient to warrant
the increased cost of construction for guying arms
that is made necessary when the above rule is followed for both primary and secondary work? Two

thousand-volt primary, no-volt secondary;
tion of the town, 35,000.

PLAN OF STANDARD CAR FOR ELGIN-BELVIDERE RAILWAY.

system should be used, because the
power can be transmitted at higher potential and,
therefore, with less loss; further, because the alternating motor is simpler and more economical
for the customer to maintain. Where lights are
to be used from the same circuits that supply motors, the three-phase system is, perhaps, the most
satisfactory in large cities, and the two-phase system in small cities or towns.
Company, Maiden,
Electric
F. C. S., Maiden
Mass.
To answer this question properly, I think
it would be necessary to give some specific case, as
the distance is the feature that must be considered
of using alternating current.
in the advisability
alternating

wide ranges of speed control in the application of
power, and these conditions are best met with the
direct-current system.
Think direct
H. A. Strauss, Milwaukee, Wis.
current preferable for the condition cited, unless
area of distribution is too great to give satisfactory economy with 500-volt direct-current service,
principally because direct-current motors permit of
:

:

Leaving this feature aside, the writer thinks that
the alternating current is preferable, as the alternating motor is a much simpler and more reliable
motor than the direct-current for general use.
L. L. Elden, Edison Electric Illuminating Company
of Boston With the exception of apparatus requiring
variable speeds, the alternating-current system furnishes a most satisfactory power service. Careful
attention to special demands that are_ not readily
adapted to the alternating-current service will usually result in the development of apparatus to meet
:

popula-

Answers.
H.

B.
Gear,
Chicago Edison Company
In
2,000-voIt primary distribution the increased
inductive drop due to carrying wires on opposite
sides of the pole instead of on the same side is
generally so small as to be negligible with all sizes
of wire smaller than No. o B. & S. With wires
from No.
to No. 0000, if the drop with 12inch centers is 10 per cent., the drop with 24inch centers would be about 11.5 per cent. With
means for independent feeder regulation at the station this additional drop would not warrant any
increased cost for construction
made neecssary
by keeping all wires on one side of the pole. On
a no-volt secondary of No. 0000 wire, on which
there was a drop of two per cent, with 12-inch
centers, the drop would be increased to about 2.3
per cent, by increasing the centers to 24 inches.
This would not ordinarily warrant any increased
expense for line construction to keep the wires
close together.
F. D. Sampson, Catawba Power Company, Charlotte,
N. C.
All single-phase circuits of either
125 or 60-cycle frequencies should be placed on adjacent pins on same side of pole with four-pin
arms.
The increased cost of construction, if any,
should not determine the practice in this case, the
inductive losses, assuming a certain size of wire
for a given length would be material, dependent
upon the spacing of the wires of the same circuit.
You would have perceptible pulsations in other
:

:

Three-phase service
the emergency satisfactorily.
for motors of large capacity and single-phase service for small motors seems to be the preferable
and most satisfactory system to employ.
Fred. W. C. Bailey, Cincinnati, Ohio: If both
alternating and direct three-wire current are sup-

RAISING POLES FOR THE ELGIN-BELVIDERE RAILWAY.

arrangement

if

single-phase

alternators

at
circuits strung parallel

We

to

the

two
Ralph R. Laxton
I
be gained by maintaining the usual arrangement
and changing over the secondary system to 110-220volt, three-wire.
Ground neutral every 250 feet for
:

simpler and more satisfactory arrangements for
speed variations.
The Colorado Springs Electric Company:
power system installed.
direct-current
have
a
Within limits of territory covered by this service
we require direct-current motors. In outlying districts the alternating-current motors may be used.
It is an open question as to which is the better
system, as so many conditions enter into the case.
Ernest F. Smith, Chicago Edison Company: Very
satisfactory results are obtained by the use of overhead three-wire direct-current system in densely
loaded territory of limited extent adjacent to converting sub-stations, with large motors connected
to outers and small motors connected between neuIn extended territory, where
tral and either outer.
the load density is low, three-phase four-wire 2,400-

be operating two
same time on the
on the same pole.
think decidedly more would

you happened

protection against cross with primary or punctured
transformer. The saving in inductive loss could be

is very satisfactory. Large
motors of the three-phase type are connected between the three-phase wires, while small singlephase motors are connected between the neutral
and the respective phase wire.

4,150-volt 60-cycle system

Question.

What
ticable

is

for

greatest radius commercially pracdirect-current
1 10-220- volt three- wire

the
a

system?

Answers.
L.

L.

Elden

:

Moderate amounts of current can

delivered economically by a no-220-volt threewire system over a radius of from 2,500 to 3,000
After this limit is reached it is usually found
feet.

be

POLE-LINE CONSTRUCTION FOR ELGIN-BELVIDERE
RAILWAY.
of the
plied from plant, it is largely a question
Alternatingrelative copper to reach the motors.
feeders
current motors are best served on power
independently from the lighting. Small single-phase
may be connected with advantage to alter-

motors

nating-current secondary mains.

Company: In genalternating-current system is preferable,
large district.
especially where the supply covers a
with
The three-phase four-wire 60-cycle system,
neutral, is the best
2,300 volts between phase and
alternating
system for nearly all conditions when an

C A

eral,

Keller, Chicago Edison

an

system will satisfy commercial demands
Beacon Light Company, Chester, Pa.:

Use

advisable to install new distributing sub-stations.
In districts where large amounts of current are
distributed it becomes, in many cities, more economical to limit the distributing radius to from
1,000 to 1,500 feet, or even less.
Fred. W. C. Bailey: The greatest economical
radius is determined by the distribution of the
load and the fuel costs, which largely determine
the copper. The greatest economical radius will

be from 4,000 to 7,000 feet.
P. S. Biegler, Chicago Edison

Company:

The

practicable radius for a no-120-volt system depends upon the distribution and extent of
revenue
the load, and the revenue derived. If the
derived from the system permits the installation
of a large amount of copper per 50-watt lamp, then

TRACK ON THE ELGIN-BELVIDERE RAILWAY BEFORE
BALLASTING.
figured only in the light of detailed information as
This would
to size of wire, load, distance, etc.
probably be but a small fraction of the gain by
doubling the secondary voltage.
Dugald C. Jackson, Madison, Wis.: Unless the
conditions are somewhat unusual the inductive loss
would not be serious if the primary wires were
placed on the outside pins of the four-pin crossarms described in the question.

maximum

The Ardmore

Electric

Power Company has been

granted a franchise for an
system in Ardmore, I. T.

electric

street-railway
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Transporter Bridge or Aerial Ferry at
Marseilles, France.

operation,

covering the

distance

with considerable

and without interfering with the traffic of
the merchant vessels in the slightest degree.
P.
speed,

operated aerial ferries, while not an
entirely new departure, being in operation in a
few places in this country and in Europe, neverElectrically

theless possess

much

technical interest.

The

porter bridge or aerial ferry at Duluth, Minn., was
described in the Western Electrician of August 12,
1905, and was at that time one of the first in operation.
The accompanying illustrations show the

new

operated

electrically

ferry

aerial

across

the

Dieux Port at Marseilles, in France. This strucwas built after the design of F. Arnodin, and

ture

now operated under the direction
The total length of the cantilever

is

meters,

245.505

is

supporting

towers

of V. Vaudin.

of this bridge
portion between the

while that
is
165 meters

in

Aggressive Policy of the Kokomo Central Station.

trans-

length,

the

lighting purposes, not much effort
was made by the Kokomo, Marion and Western
Traction Company of Kokomo, Ind., toward the
introduction of electric current for use in the
home until the beginning of this year. Since that
time, however, this company has been experimenting, and as a result has undertaken a systematic
campaign for extending and augmenting its general lighting and power business, and particularly
toward building up the day load. The results so
far attained have been so encouraging that the
company has already placed orders for additional

Except

for

July

7,

1906

descent lights in operation, while a year ago there
commercial power load of
were scarcely 8,000.
400 horsepower is carried now, whereas a year ago
horsepower.
All along the
the motor load was 40
line between the Swayzee sub-station and the Kokomo power house, where the demand is sufficient
to justify it, a transformer is installed and the
current stepped down to the voltage suitable for
lighting and power purposes.

A

Electrical

Methods

for Determining the

Location of Metallic Ores.
For several years there has been discussion of
practicability of an electrical method for de-

the

the location of metallic ore deposits.
Particular interest was aroused in 1901 by a method

termining

devised by Fred H. Brown, formerly of Oak Park,
111., who received patent rights on a device of this
character which he sold to a company in Chicago.
In the Western Electrician of November 16, 1901,
a complete description of the working of the ap-

paratus was given, with an illustration showing a
party in the field using the equipment. Later, in
the issue of April 25, 1903, editorial mention was
made of an equipment patented in England by
Leo Daft and Alfred Williams, and the system was
compared with the Brown invention.
Among the devices for locating metals in the
ground, which have been tried from the days of
the divining rod to the present time, these two systems stand out prominently as perhaps the most
scientific.
There is no reason, apparently, why a
bed of iron ore, for instance, should not make its
presence felt by properly adjusted sensitive instruments which are susceptible to the conductive efThe use of such instruments,
fects of the ore.
however, for reasons, probably, of inherent defects
in the apparatus, rather than to unsound principle,
has never been extended, though they have been

found
with
It

beyond the support-

cantilever extending 35 meters

ing tower on the Fort St. Nicolas side and 40.458
meters beyond the supporting tower on the Fort
The total height of the
St. Jean or northern side.

which supports the hanging car is
This
50.08 meters above the surface of the water.
sufficient height so that the largest vessel can
is
bridge

trolley

pass underneath without interfering in the slightest
degree. The total height of the supporting towers

and power equipment, which has become
At
necessary to take care of the new business.
the present time the company handles at one station
the electric-lighting load of Kokomo and
Swayzee and also operates the street-railway system of Kokomo and the interurban railway between Kokomo and Marion.
The new equipment now on order consists of a
1.000-kilowatt Allis-Chalmers turbo-generator unit,
wound for 60 cycles, 2,300 volts, three-phase,
electrical

is

trial

to

locate

metallic

deposits

degree of

accuracy.
interesting to note, therefore, in relation to
fair

work

thus far done in this direction, the almost
simultaneous issuance recently of two more patents on the above apparatus, one to Messrs. Daft
and Williams of Wimbledon, England, and one to
Mr. Brown, now of Los Angeles, Cal. The date
the

ELECTRIGALLY OPERATED AERIAL FERRY AT MARSEILLES, FRANCE.

by actual
a

of the first of these

was April

10,

1906,

and of the

second April 17, 1906. They both relate to improved methods, and in view of the possibilities
which they present, as well as the scientific interest

which

is attached to the subject, a brief descripof the working of the two systems as proposed in the later patents will be of interest.
In the apparatus devised by Mr. Brown one ob-

tion

ject is to provide

an apparatus for locating metals

number

86.625 meters, these towers being two in
and located on masonry and cement piers placed
on rock foundations. Each tower has four supports, which are 20 meters apart from center to
center across the bridge, and 10 meters apart in
is

and south directions. The diameter of
on which the towers are mounted
varies from five to 5.5 meters.
The traveling car which moves between the two
landinsg, Fort St. Nicholas on the southern side of
the Port Vieux and Fort St. Jean, on the northern
side, is supported by cables about 50 meters in
length from a traveling trolley running on rails on
the cantilever above. This trolley is 32 meters in
length and eight meters in width, and supports a
car or platform having an area of 10 meters by 12

the

north

the

caissons

This car will carry a load of 11,000 kiloand is used for transporting passengers,
freight and vehicles between the two landings.
meters.

grams,

power

Electric

the

across

bridge,

the

current

kilowatt-hours per trip.
cantilever bridge are anchored

being
the

moving the car

for

utilized

is

cantilever

344

vertical

servation

cables

at

buildings

each

of

the

are provided

utilized

The ends
by

of

means of

and obon the cantilever

landings,

beyond the supporting tower, while a series of
winding steps are arranged on each tower, so that
persons may mount to the level of the bridge and
cross on two walks from 10 to 12 feet in width.
The charges for crossing on this electrically operated aerial ferry are five centimes, or about one
for a foot passenger, the same for a sheep,
lamb or goat, and 10 centimes, or two cents, for
a horse, mule or cow, while the vehicles are charged
cent,

at the rate of 50 centimes, or 10 cents, for
automobile, and from five centimes, or one
cent, to 25 centimes, or five cents, for other vehicles, according to the weight, merchandise being
charged for also in proportion to the weight.
This aerial electric ferry has been running for a
sufficient length of time to prove its satisfactory

for

an

LOADED CAR ON AERIAL FERRY AT MARSEILLES, FRANCE.
which

corresponds with the current generated at
present in the company's plant for distribution in
Kokomo. For transmission to the sub-station at
Swayzee, however, 10,000 volts are used.
It is
there stepped down and supplied to the interurban
railway and for lighting at 208 volts on the threewire system.
Other electrical machinery consisting of a 30-kilowatt direct-connected engine-type
exciter set and a 35-kilowatt motor-generator set,
together with switchboard condenser and piping,
will also be furnished.
Kokomo has a population of 16,000 people. Eight
hundred consumers are now connected to the company's circuits; a year ago there were 485.
The
company has at the present time 14,000 incan-

beneath the surface of the earth by a signal given
off by a
differentially wound telephone receiver
caused by sending currents of different potential
through the coils on the receiver.

Another object is to furnish a device by which
the resistance of the earth can be measured with
battery or continuous currents without making use
system of circuits and connections usually
employed in the slide-wire type of Wheatstone
of the

bridges,

thereby

simplifying the cost of construcrendering this apparatus
more easily
understood and used and the construction of parts
more readily attained than when a Wheatstone
tion

and

;

July

7,
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is used in connection with alternating curor extra direct electrical impulses.
further object is to overcome as far as possible the inaccuracies due to electrolysis and earth
currents and to furnish an apparatus in the use
of which this obstacle is reduced to a nominal
condition, if not entirely eliminated, and wherein
a telephone receiver is so constructed that when
currents of equal potential flow through its dif-

bridge
rents

A

wound

ferentially

coils

it

will

indicate

the ohmic

of two circuits, one of which encloses
a different length of the earth.
Referring to Fig. 1, the apparatus (a) will be
stationed at any convenient point, preferably on
resistance

rod driven into the ground. Then a suitable
conducting rod, such as (V), of any suitable metal,
preferably brass, is driven into the earth to form
the second electrical contact.
The instrument (a) is a box containing a battery and slide-wire scale of high resistance and
also contains the various wires connected together.
This box is provided with two binding posts on
one end, and on the other end is one binding post,
a

shown

as

at

(d')-

The bottom

vided with a brass socket
to enclose and be firmly

box

of the

is

pro-

(d 3 ), which

is

adapted

by

a

thumb-

attached

and therefore no sound will be heard in the reThese contacts of the stylus are continued
until a contact is made on the wire (c'), at which
point of contact no sound will be heard in the receiver.
The figure over this point of silence on

overlying the deposit there will be an abrupt
sound, and that when both electrodes are well within the boundary there will Insoil

ceiver.

falling off of the

comparative silence.
These phenomena may be
explained by observing that the lines of electric
impulses will be concentrated toward a medium of

the scale will indicate the resistance of the different length of earth interposed between the rods
(b) and (b')This resistance will then be re-

superior conductivity, and that
the principal conducting channel

medium

will

Dc

of the stream of
impulses from one side to the other. If the mineral
deposits extended to the surface (in which case the
method of discovery would be unnecessary), the
electrodes would dip into the stream and the mani-

corded and the rod (V) moved and placed at other
points on the circumference of a circle, including
the area to be tested-, measuring the resistances
in the manner described at each of the points.
It is evident that when the rod (b') is placed
at a point directly over the ore body the current
will find a path of least resistance in the ore body
lying directly underneath the line being measured
and will pass through it to the rod at the station
on the central point of the circle. This diminished
resistance will be shown on the scale (c') and will
indicate the presence and location of ore.
The device proposed by Messrs. Daft and Williams is somewhat more complicated.
This invention relates to the use of apparatus which is adapted
to produce from any convenient source of electricity
electric impulses of a very abrupt character and
to project these impulses through the crust of the

festation

would be great; but

material

of a

if

there

is

overlying

non-conductive character, as in the
case assumed, the electrodes will be more or less
entirely insulated from the current of impulses
which will be coursing through the conducting
mineral material below and the resonator will be
more or less silent.
Much judgment and experience will be requisite
to enable an operator in an entirely unknown field
to reach the desired goal quickly
but the above
description will indicate the nature of the operation which should be followed.
Having determined
;

the transverse limits of the deposit, the longitudinal are sought by planting the inductor electrodes
in a line at right angles to the former line and

repeating the observations.

Electrical Exports for May.
from the United States for the
month of May amounted to a total value of $1,391,830, compared with $1,237,394 in May, 1905.
ExElectrical exports

'=wmy?m7mif>

TzzmnzzzMmzmnuiL
Fig.

1.

Fig.

Brown's Apparatus.

2.

Connections of Brown's Apparatus.

ELECTRICAL METHODS FOR DETERMINING LOCATION OF METALLIC ORES.

screw to the brass rod. The receiver is attached
by suitable conducting cords to the two binding
The rod (b) is elecposts on the end of box.
3
the
trically connected through the socket (d ) to
circuit wire inside of the box.
Fig.

2

shows the connections of the apparatus,

wound coils
(g) and (g') are the differentially
on the magnet (h), forming part of a telephone
is
receiver; (h') is the telephone diaphragm; (i)
the battery, the current of which flows through
stylus
the two circuits (1 o) and do'); (q) is a
adapted to contact at various points with a highresisting wire (c'),

forming part of the

circuit (lo).

evident that when the resistance of the cir(lo) is equal to the resistance of the circuit
potential will
(lo') currents of equal volume of
receiver
pass in opposite directions through the
then be
coils
(g) and (g'), and no sound will
heard in the receiver, provided the stylus point is
touched to and in contact with such a point on the
It is

cuit

rehigh- resistance wire (c') as will equalize the
the
sistance of the two circuits (1 o) and (lo'),
work of
receiver in this instance performing the

the

bridge

wire

in

the

Wheatstone-bridge system

of measuring resistances.
In using the apparatus one of the rods

is

driven

the
the ground at any point. The box, with
socket
receiver attached, is then connected by the
which firmly
to the rod (b) by the thumb-screw,
driven
attaches it to the rod. Another rod (b') is
into

The rod

(b')

the ground at another
binding
then connected by a copper wire to the
The battery current is then turned on by
posts.
receiver being
a suitable switch. The telephone
at
placed to the ear, the stylus is placed in contact
high-resistance
various places and points on the
with
wire (c'). Each time a contact is made
on the high resisting wire (c') a sound
point.

into
is

stylus

(q)

the
be caused in the telephone receiver until
wire (c')
stylus is placed on such point on the
(lo)
which will cause the resistance of the circuit

will

from (I) to
to equal the resistance of the circuit
Then these two
(o') when such point is touched.
differentially wound
circuits, which form part of the
windings of the telephone receiver

(gg')— in

this

circuitscondition the resistances of these two
The same volume of current will
will be equal.
The
flow in opposite directions through (gg').
circuits will be
effect of the current on these two
of the magto nullify each other, and no variation
place,
netism of the receiver magnet (h) will take
of the diaphragm (h') will be caused,

no deflection

It also embodies apparatus which is adapted
earth.
to detect the presence of those impulses at a considerable distance and to differentiate the character

their manifestations as affected by the nature
of the underlying material in the immediate neigh-

of

borhood.
The apparatus

consists

of,

first,

an

inductor

wherewith electric impulses are generated in a secondary circuit on the interruption of a primary
circuit; second, a resonator or receiving instrument
adapted to be tuned to respond readily to feeble
electric

impulses,

and,

third,

electrodes

which are

facilitate

—

:

—

:

making of an earth contact and to be joined by wire conductors— two to
the inductor and two to the resonator.
The method of observation adopted is as follows:
adapted to

ports classified as electrical machinery show considerable falling off, but the increase in the amount
of electrical appliances exported was sufficient to
make the total figure for the month larger than
Comparative figures are as folthat for May, 1905.
lows
Electrical machinery May, 1905, $806,702
May, 1906, $681,955. Electrical appliances (includand telephone instruments) May,
ing telegraph
1905, $430,692; May, 1906, $709,875.
Considering only electrical machinery, the following countries were the leading importers from the
United States in the month of May. The figures
given represent the value of the electrical machinBritish North America, $190,ery sent to them
219; United Kingdom, $84,175; Mexico, $77,132;
Brazil, $53,527; lapan, $52,181; Cuba, $40,527: British Australasia, $36,266; Argentina, $28,747; France,
$21,518; British East Indies, $19,947; British Africa,
$6,653; Germany, $5,990; Philippine Islands, $2,229;
Central American states and British Honduras,
$2,119; Chinese empire, $2,001; European countries

the

Two electrodes are planted in the soil at about the
center of the district which it is desired to explore,
the distance apart being anything between say, five
and 100 yards, depending on circumstances. The
inductor before mentioned is joined up to those
electrodes, with the result that lines of impulses
are established in the neighboring underlying soil,
which lines in the case of homogeneous soil have
directions like those of the lines of magnetic force
due to a magnet which has its poles at the elecIn proceeding along any one line of imtrodes.
pulse there will be a steady fall of potential from
The line
the positive to the negative electrode.
of steepest gradient of the potential will be the
straight line from electrode to electrode; but on
each side of that line and in the earth beneath

there will be curved lines of falling potential somewhat of the shape of an ellipse having an axis
along the line joining the electrodes.
One of the electrodes connected to the resona-

planted in the soil at some considerable
is
distance from the inductor electrodes, and the operator carrying the other electrode proceeds from the
touches
first electrode along the line of impulse and
listening
the soil at intervals, at the same time
If he is proceeding toward the
at the resonator.
tor

mineral deposit the sounds will gradually become
more intense. He then moves his first electrode
minin the same direction and seeks to bridge the
eral deposit with the resonator connecting wire
and to plant the two electrodes, one on each side
of the deposit, but outside its limits.
Supposing that done, he will find that the sound
are caused
will grow in intensity as the electrodes
deposit, and that
to approach the margins of the
when the electrodes step over the margin into the

not elsewhere mentioned, $50,940.
In May, 1905, Japan was at the head of the list,
having in that month bought $267,834 worth of
It
electrical machinery from the United States.
will be noted that in May this year Japan only
reached $52,181, a falling off of $215,653. This
item alone more than accounts for the decrease
in the export of electrical machinery in May, as
compared with May last year.

Profit-sharing Electric-railway.

A

profit-sharing system has been adopted by the
railways of Lyons, France. J. C. Covert,
United States consul at Lyons, writes of the system
"The amount distributed will be $500
as follows
for each franc (19.3 cents) of dividend earned by
the company over 35 francs ($6.75) per share.
The shares are 500 francs. This year the company earned 40 francs per share. As a consequence
$2,500 will go to the employes, two-thirds of the
sum to their general relief fund and one-third to
street

:

The company also
personal relief for sickness.
makes other stipulated contributions to the relief
funds, the full details of the agreement being on
The employes
file at the Bureau of Manufactures.
bind themselves not to ask for increase in wages
for three years. Heretofore there have been frequent strikes."
of the Plateau Valley. Colorado, are
electric railway shall connect
the outside world, says the
Republican. They are willing that outside

The people

determined that an
their country with

Denver

capital shall build it. and are not at_ all anxious
manto be concerned either in its construction or
agement, but that it shall be built they are de-

termined upon.
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Considerable

summer meeting

of

attaches

mid-

the

to

American Association for

the

Advancement of

Science, just held at Ithaca,
This meeting, the fifty-sixth in the history
of the society, is a return to the former custom of

the

N. Y.

The new

holding sessions in midsummer.

holding the meetings
while

winter,

work

successful

promoting the

in

special

of the various sections, has the disadvantage

of endangering the popular

As

plan of

"convocation week" in mid-

in

originally

of the association.

one of the principal func-

intended,

was

of the association

tions

work

spread interest in

to

When

science through the entire educational world.

founded, the organization was able to keep in touch
for a time with
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A report of the meeting will be given
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Why

will

see

pick out

most improbable of the possible causes of the
fire and set up that old cry,
"The wires were
crossed," when there were conditions present, owing
the

burning gas jets, overturned coal stoves, etc.,
which would make it almost impossible for fire not
to start in a dozen places at once?
But for the
doubting ones who wish to be convinced, we may

to

call

words of Charles Towe,
of San Francisco, who in a

attention to the

fire

marshal of the city
letter to William McDevitt, fire inspector of Philadelphia, exonerates electricity from all blame.
The
substance of this communication was printed in the

Western Electrician of May 26th, and in it Mr.
Towe says
"The fires were no doubt caused by
gas lights, as after the houses were shaken the
:

DATES AHEAD.
National Electrical Contractors' Association (annual convention), Hollenden Hotel, Cleveland, Ohio, July 18th to 20th.
International Association of Municipal Electricians (annual
convention), New Haven, Conn., August 15th to 17th.

Ohio Electric Light Association (annual convention), Putin-Bay, Ohio, August 2 1 st and 23d.
Colorado Electric Light, Power and Railway Association
(annual convention), Denver, September 18th to 20th.
Illinois

State

Electric

Association

(annual

convention),

September 19th and 20th.
American Street and Interurban Railway Association (annual convention), Columbua, O., October 15th to 20th.
Springfield,

111.,

The

capacity

of

terms

in

cell,

for

battery

entire

is

terms

in

means more than

ampere-hours,

of

capacity of an

expressed

battery

a

of kilowatt-hours really

stated

if

the

ampere-hour

that

of a

single

irrespective of the voltage, while the kilowatt-

hour capacity is dependent not only upon the
ampere-hour capacity but upon the average voltage on discharge as well.
It is the energy input
that governs in the storage battery, as in other
apparatus, and in order to give a correct rating
in
ampere-hours it is necessary to modify the
capacity in ampere-hours by specifying at what
particular

sistent

storage

keep

to

current

the

As

varying.

force

battery

batteries

common

is

constant,
the

cells

the

the

voltage
This,

stopped.

is

In

practice

electromotive

charge

falling off as the charging

rises,

are

more con-

to be

kilowatt-hours.

in
it

readings

the

would seem

it

the

rate

to

charging

discharge

of

rate

Therefore

taken.

would count if the batteries were rated
in kilowatts, has no bearing if they are rated in
amperes, and the efficiency will consequently show
up greater under tjie ampere-hour rating.
while

it

exist.

5

7,

io,

question.

Railroad accidents are undoubtedly more frequent in the United States than in Great Britain,
but possibly in not much greater proportion than
the

greater mileage and

more arduous conditions

since such a peculiarly distressing disaster as that

Questions and Answers
Three-phase Generators in Parallel with Scott Transformers.
Use of Telephone Without Battery
Association.
(Concluding
National-Interstate Telephone

in

hoped, therefore,

be

to

is

a

extent.

make

8, g,

It

of

tion,

mum
S

Convention Proceedings)

This query appeared in the recent Quesof the National Electric Light Associaand several persons submitted answers to the

Box

of railroading in

°

Waterpower Development in Harz Mountains
The New-business Department for Central Stations
of Moderate Size. By M. S. Seelman, Jr
Express Cars on Illinois Traction System

kilowatt-hour basis.
The latter rating would
appear to be simpler and more consistent, since
the output of the station is given in kilowattthe

and a more technical winter, meeting each year will
serve to render the association useful to a maxi-

Editorial
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July

fell
with the burners still lighted.
Stoves
use were overturned in hotels and restaurants,
the hot coals rolling on the floors; the same trouble

pipes
in

occurred
lighted

in

dwellings where

lamps

burning."

fires

Under

were

in use,

conditions

and
such

it is indeed curious that people with ordinary judgment should overlook the real cause and
tell
again the worn-out story of how electricity

as these

caused the

fire.

At any

suspect.

England,

Salisbury,

at

country would lead one to
rate, it has been a long time

this

anywhere.

was

It

on July

has

rst

occurred

the boat train, connecting with

American steamship New York at Plymouth
and bound for London on the London and Southwestern Railroad.
While proceeding through the
town of Salisbury at high speed, this train plunged
from the track, for some reason that at present
seems unknown, and in the terrible wreck that
ensued 23 persons were killed and eight or nine
were injured.
Nearly all the dead and injured
were Americans who had left the boat at Plymouth to reach London more speedily, and among
those who lost their lives were three Louis Cassier and John E. McDonald of New York and
Mrs. W. W. Smith of Dayton, O. connected more
the

—

—

or less directly with electrical pursuits.
It would
not be difficult, in commenting
this

on

shocking accident, to return in kind some of

caustic criticism of American railroad management made by English journals on the occasions
all
too numerous of similar catastrophes
in this country.
But neither crimination nor recrimination will bring the dead to life or prevent

the

—

a

—

recurrence

There
part

must

of

of

similar

calamities

be

instead

a

public

that accidents

the

in

future.

on the
railroad managers

stern

resolve

authorities and
must not happen, so

far as

human

can prevent them.
The feverish mania
for increased dividends as manifested in unsafe
speed to beat the other fellow, in inadequate perforesight

sonnel and material and in
be
the

curbed.

Rigid

responsibility

many

investigation

for

accidents,

other ways, must

should

and

determine

where

it

is

proved that neglect or carelessness of individuals
to blame, punishment' should always be swift
is
and certain, sparing neither the highest or the
lowest.

These observations have no particular novelty,
course.
But novel remedies are not to be
looked for as the most efficient preventives of
railroad accidents.
Rather must we rely on deepgrained principles of the moral law; railroading
must be a matter of conscience as well as of
And the recent accident at Salisbury
money.
seems to show, by the dangerous and excessive
speed adopted for purely commercial reasons, that

of

this

old-fashioned lesson has yet to be studied in

England as well as America.

July

7,
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THE SMALL CENTRAL
Hints on

Practical

Its

provides an ample basement for carrying all steam
and exhaust pipes and also takes care of the condenser, should one be used, which should always
be placed below the engine, as the piping from
engine to condenser must always drain away from

STATION.

Construction and Operation.

[This series of articles is based oh the popular book of Mr. IV. I. Buckley, entitled
"Electric Lighting
Plants:
Their Cost and Operation."
But the material constituting the book has been completely
revised and modernized with the assistance of several writers of experience, while
much new
matter has been added.
It is to be noted that only plants using overhead construction
are

cred in the present work.]

CHAPTER

The prices of labor and material vary so from
day to day and from one locality to another that
no hard-and-fast rule can be made which may
govern one contemplating entering the field of
In estimating the cost of a plant
good expert judgment should be employed, and
coupled with it there should be a knowledge of
all conditions peculiar to the locality in which the
plant is to be installed and the service it is to
These conditions may be familiar to the
meet.
man who knows little of engineering, but unless
he possess in addition a practical knowledge of
that art he can do no better than to employ at the
very outset the services of a man capable along
Any expense thus incurred will be
these lines.
more than repaid in the saving through timely
consideration of matters which would not appear
to the ordinary business man, but for which the
engineer's experience and training have prepared
him.
Where prices are given on the cost of the various items which enter into the construction and
equipment of a lighting station of modest capacity,
such as this work purports only to treat of, they
must be accepted more as a matter of illustration
than otherwise and never taken as absolute. They
stand as a fair average of cost over the United
States and Canada and cover a range of years
which includes both good times and bad.
It is the question of proportionate returns upon
the investment which must determine the prospective investor in his choice of field, and this can
electric lighting.

.

only be arrived at by a careful analysis of the local
conditions to be met and worked out each in its
own peculiar way. In general a properly managed electric-lighting station brings a good return
on the investment. This is borne out by statistics.
There are stations which show profits even where
Much
the management has been careless or stupid.
depends upon this question of management more
perhaps than in any other business, for here are
most unlimited chances for small leakages, which,
undetected and unchecked, will soon consume all
the profits and leave an undesirable balance on the
However, the best of
deficit side of the ledger.
managers may be badly handicapped by a station of
faulty design or cheap construction, and too great

—

emphasis

cannot

be

placed

upon the

advisability

of consulting an experienced man on all questions
of a technical or practical nature and in giving
his judgment a proper valuation.
No matter how small or how large the capacity

of your plant is to be, it is best economy to prepare beforehand rather full plans and specifications
for your own later knowledge, as well as for sub-

When such
mission to contractors and builders.
plans are furnished the bidder knows just what
is expected of him, and it is possible for him to
name his price with a smaller margin of profit
than he could employ were he asked to bid on
something which was largely a matter of speculaFurthermore, all bidders will
tion and assumption.
be proposing to furnish the same thing, or as
nearly so as their various productions will permit, while, if no such details are given, a wider
'

range is gone over, with the result that none perhaps offers what is wanted, and no estimate can be
Only
made of the comparative values offered.
too often does this happen, and then, unless the
buyer makes the frequent mistake of accepting the

he has to reject them all, make his
anew and call again for prices, with
the result that much time has been lost and that
each bidder adds to his second proposal a liberal
lowest

the erection and operation of an electric-lighting plant, and to enable him to follow with a fair
degree of intelligence the plans and specifications
of his engineer.
Or, in some cases, it may serve
in

I.

General Observations.

bid,

specification

If
charge for the work of getting out the first.
the plant had been properly designed at first and
bids asked for on the design, the cost of the
designer's services would have been more than
equaled by the saving in doing away with the
contractor's charge for this same kind of service

and with his margin for uncertainties.

The object of the present series of articles is to
give the purchaser some slight knowledge of the
problems which must be encountered and solved

guide him, by supplementing his

to

own knowledge,

own

to be his

engineer, requiring another's services
only in the capacity of consultation on those many
questions which arise and in the consideration of

which two heads are found

to be better than one.

CHAPTER

II.

his

locality,

the

exact

becomes a question of prime importance,
and. due consideration must be given to all questions
and conditions which may arise.
Chief

among

these are nearness to the source of power,
the opportunity for future expansion and the
proximity of the field to be lighted. In the case of
municipal or even commercial
lighting,
where the
plant

is to supply more than a single
district, the
question of city ordinances must also be investigated and due regard be had for their observance.
If waterpower is to be employed, the
question
of location is usually determined by the necessity

for

selecting a

site which is available, but unless
some peculiar reason why waterpower
should be employed the prospective purchaser will
is

do well to investigate thoroughly the relative costs
power developed in other ways, always bearing

of
in

mind the questions

of depreciation and of ex-

pansion.

run

the

plant

directly

dumped

that

over the

them

into

should be but

a

spur of railroad may be
bunkers and the coal

coal

from the

cars,

whence there

single handling to place the fuel
under the boilers. This is a feature of installation
a,

which becomes more prominent in larger plants,
it
is well worth consideration
in the design
of a plant of any size.
With the more modern methods of distribution
of electric power at high voltage the question
of nearness to the market is not so vital a one
as it was 10 or 12 years ago.
There is, of course,
always a certain cost of maintenance of electric
but

circuits, but the chief items to consider in this
connection are the first cost of installation and the
bearing of the city ordinances.

The Building.— The building should always be
considered merely as the housing for the boilers,
engines and generators, and as such is of secondary importance, except that it must be so designed
and

built

to

furnish

the greatest protection to
of the plant.
Care should be
taken to make it fireproof, or as nearly fireproof
as possible, and in addition there should be pro-

these vital

vided
fire.

dows

cost no more per square foot than does solid
wall and should be used liberally in the building
design.
It must be borne in mind that some or
all of the machinery may have to be brought into
the house after it is completed, and a door of

should be provided to care for the
of machinery to be used.
And,
again, it must be remembered that the building is
to accommodate the machinery and not the machinery chosen to suit the building.
So it is
sufficient

largest

size

piece

for

let,

the

final

selection

of building plans
for machinery have been
not infrequently happens that machinery

after the contracts

figured

it

upon

not available, and the installation
might change the whole arrangement so as to make an alteration in the building
of

a

is

substitute

desirable.

Placing of Machinery.— When

the

local

condi-

do not forbid, the best arrangement of boilers
and engines is to place them in the same building
with a wall between them, keeping the whole bank
of boilers as near the complete line of engines as
possiWe and leaving room for further extension

tions

one or both ends, so that additional installations
be made without carrying the steam over a
longer distance than is absolutely necessary.
The boiler foundations should be at the ground
level or below it to facilitate the handling of coal
and to avoid pumping water to too great a height.
There must be room enough in front of the boilers
to permit of drawing out the flues, and the back
must be accessible to a man with a barrow for
the removal of ashes.
The boiler-room floor is
best made of cement and laid so as to drain readily
to sewer connections, which should be provided
for each boiler, pump and heater.
The basement
floor beneath the machine room should be built in
a similar manner and ample provision made for
draining off drips and small leakages.
All engines and generators
should be upon
separate foundations, save in the direct-connected
type of machine, where each unit, consisting of
engine and generator together, must have its
separate foundation.
And they must be so placed
as to make each easily accessible, for there come
times when it is necessary to stop a machine with
the least possible delay.
Plenty of room must be
left for the handling of pistons and rods of the
steam and water cylinders should it become necessary at any time to remove them, and all machines
and engines should be so spaced as to leave ample
room for a man to get at the foundation bolts.
Here, again, in the machine room the more modern practice provides a cement floor, which presentday methods have made possible to be built as
strong as any floor without excessive weight and
cost and with the additional recommendation that
it
is absolutely fireproof.
This floor should have
its level a few inches below the machine foundations so that it can be flushed with water without
danger of doing damage to the machinery.
It
should drain readily to sewer connections and so
dry readily.
at

may

1

In choosing a location with steam as a basis of
power, it is essential that there be as little handling of the coal and ash as is absolutely necessary.
It often proves to be a paying investment
so to
locate

necessity for a pit for the engine flywheel, should
the slow-speed type of engine be adopted.
Plenty of ventilation should be provided. Win-

until

location

there

water.

well to leave

Building and Foundations.

location.— Having chosen

engine and must contain no rises to pocket
This basement permits of leaving the pipes
all
thoroughly accessible, much more so than a
trench would do, and also does away with the
the

features

ample and convenient means for fighting
Such a building will begin to pay for its

slight additional cost immediately in the lessening
of insurance rates, both upon itself and upon the

machinery

If the

station

is

of considerable

size,

a traveling

Loss by fire in an electriclighting station is peculiarly hard of adjustment
because of the injury done to the machinery by
heat, dirt and moisture, which is not apparent at
first
but develops later upon putting the apparatus into daily service again.
Other losses,
equally as great and equally as hard to estimate,
come through stoppage of revenue and loss of customers.
Thus it is Imperative that this matter of
proofing against fire should be most thoroughly
gone into.

having access to the whole engine-room
floor will be found a paying investment, as it will
at the very start effect a great saving in installing
the machinery. Where such a crane would be a
luxury, the station must be provided with lifting
jacks, blocks and chain tackle that should always
be available in case of a breakdown.
A fixed
support for the tackle is desirable, but where it cannot be provided an adjustable tripod of sufficient
size and strength must be kept on hand for use
in case of emergency.

The usual construction consists of brick walls
with a steel trussed roof supported independent
of the walls is best of fireproof construction.
In the roof a dome or cupola is usually built, to
or from which all lines entering or leaving the
building are taken. In lieu of this a wall box of
ample Capacity should be furnished near the roof
Where possible the
for caring for these wires.
engine and machine foundations should be built

It is not alone sufficient that the
engine and machine foundations
The nature of the soil upon which
be well built.
they are built must be carefully investigated and
every precaution taken to insure that there shall be
no settling after the machines have once been
placed.
The New York Building Code includes a
list of various soils, giving the bearing capacity of
each.
This has been accepted as standard practice
To quote from it:
and can be used as such.
"Different soils, excluding mud, at the bottom of

it

shelters.

—

—

to a level eight to 12 feet above the ground and
This
the floor of the room carried at this height.

crane

Foundations.

building,

boiler,

—

;:

:
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the footings shall be deemed to sustain safeiy the
following loads to the superficial foot, namely:
Soft clay, one ton per square foot; ordinary clay
and sand together, in layers, wet and springy, two

tons per square foot; loam, clay or fine sand, firm
and dry, three tons per square foot; very firm,
coarse sand, stiff gravel or hard clay, four tons per

square foot."
Loose rock should be removed and solid rock
should be dressed off in horizontal steps, so that all
pressure exerted upon it shall be carried without
Solid rock will stand any load
tendency to slide.
the foundation may impose upon it. In soil of low
bearing value, piles of spruce or hemlock are usually employed to stiffen it up, and the foundation
started with a bed of cement over and about the

heads of the piles, which should be cut off to a
uniform height at about the level of the ground
water, which would tend to cause the piles to
decay.

[To be continued.]

QUESTIONS AND ANSWERS.
Use

Telephone Without a Battery.

of

C. A. P. of Wright's
receivers connected in

Station,

two
having no

asks

Cal.,

if

multiple and
source of current can be used for voice transmis-

sion.

Answer.

The

Yes.
acts

as

when spoken

receiver,

into

forcibly,

Changes

generator of electricity.

a

in

its

produced by the vibrations of
the diaphragm corresponding to voice vibrations.
The small coils of wire wound around the soft-iron
pole pieces of the received magnet have induced
magnetic

field

are

them a current varying with these changes.
Such a current will not be strong enough to actuate
a receiver over a distance of more than a few feet,
and the arrangement is therefore not a practical
in

National-Interstate Telephone AssoThe second annual convention of the NationalInterstate Telephone Association in the Auditorium
Hotel, Chicago, was closed as scheduled on June
28th.
Proceedings of the first two days were
printed in the Western Electrician last week. On
Thursday, the last day, some important action was
taken.
The name of the association was changed
to the International Independent Telephone Association of America, and the constitution was
amended so as to enlarge the scope of the organization.
At the close, Mr. J. B. Hoge of Cleveland was unanimously re-elected president. The convention proved to be a valuable meeting and as
a result the growing Independent movement received an impetus wdiich will carry it to new fields.
Action was taken to determine the prospects of
gaining entrance to Chicago and several other cities.
Thursday's session was opened at 10 a. m. by
President Hoge. The committee on standard opand regulations, on account of
erating
rules
the matters under
of
the importance of some
consideration, was unable to complete its report.
The committe was continued, and when completed
the report will be printed in pamphlet form and
furnished to the papers.
Charles S. Norton of Indianapolis read a paper

on

"Official

Note that the above combination

Where a

receivers in multiple.

consists of

two

receiver and trans-

mitter are in multiple, the combination is inoperabecause the ordinary cartive without a battery
;

transmitter cannot generate electricity, but
only causes changes in some existing current.

bon

Organs

— National

and

State."

He

the association establish and
maintain an official organ. The matter was referred to the executive committee.
very interesting .paper entitled "Southern Toll
Line and Exchange Development" was read by
He said that the
L. G. Parker of Louisville, Ky.
great resources of the South were not yet generally known and appreciated in other parts of
the country. While Independent telephone systems
have a good start in many cities and localities, the
South still offers an exceptionally promising field
for investment in Independent telephone development. At the present time out of 75 cities having
over 7,000 inhabitants, 37 are equipped with modern
Independent exchanges and are in successful earning condition. Among the cities equipped are Lou-

recommended

that

A

Lexington, Paducah. Owensboro and FrankKentucky Memphis, Knoxville, Clarksville
Jackson in Tennessee; Savannah, Columbus
Atlanta in Georgia; Birmingham, Bessemer

isville,

in

;

and
and
and Mobile

in Alabama; Meridian in Mississippi
Tampa in Florida;
Louisiana;
in
Shreveport
Wheeling, Huntington, Parkersburg and Charleston in West Virginia; Norfolk, Newport News and
Roanoke in Virginia, and Raleigh and Concord in
_

North Carolina.

Three-phase Generators

in Parallel

with Scott Transformers.
O'D. of Aylmer, Quebec, asks

if generators
three-phase current would run satisfactorily in parallel with three-phase current of the
sinie voltage taken from two to three-phase Scott
transformers over a five-mile transmission line.
J.

J.

developing

Answer.
This arrangement
conditions are

is

feasible

fulfilled.

The

if

certain governing

transmission-line volt-

and the engines or other
sources of power running the generators must be

age must be

constant,

designed to divide
other and with the

the

load

properly

with

each

line.

The two-phase system must not be overloaded
or liable to fluctuations of voltage of greater than
very small percentage, because at best the two to
three-phase transformation is not as steady a
source of supply as a directly generated three-phase
current.
For this reason the capacity of the Scott
transformers should be considerably larger than the
demand expected from them to prevent unbalancing and consequent trouble with the generators.
It is true also that the load at the point of consumption cannot be liable to changes greater than
three or four per cent, on account of the impedence drop in the five miles of transmission line.
This drop in voltage at a sudden change in the
load would either throw the alternators out of
phase or cause heating and .inefficiency, due to
interchange of current between the transmission
line and the generators.
The engines which run the generators must have
sloping speed-load characteristic curves, i. e., they
should drop in speed at a constant rate as the load
is increased.
This will make the regulation better
and make less liability of the two sources of power
gelling out of synchronism.
The frequency of the existing system was not
stated, but 25 cycles or lower would of course be
more adaptable than higher frequencies, since
there is less change in phase for a given amount
of change in angular velocity for lower frequencies and the governing of the engines would not
need to be so close.
The practicability of using this arrangement, as
above stated, depends upon the condition of the
two to three-phase system and the demands to be

made upon

the combined system.

Home Telephone Company of LouMr. Parker, has in active operation
throughout Kentucky and Southern Indiana about
The

isville,

Central
said

700 miles of pole line connected with the New
Long-distance company of Indiana. It is building
Its affiliated
in that state about 550 miles more.
company, the Long-distance Telephone and Telegraph Company of Alabama, has in operation and
building 800 miles more, or a total of 2,050
is
pole-line miles, representing an expenditure of about
The company's
$2,000,000, all financed and going.
lines will connect with the long-distance companies
It will have a
in Ohio, Indiana and Missouri.
trunk line running straight from Louisville to Mobile, Ala., one circuit of which is made of No. 6
copper wire. It will have lines to Memphis, to
Atlanta, to Florida and to such other points as
_

seem

desirable.

The committee on amendments

to the constitution
constitution was inadequate.
It recommended a large number of changes,
The name of the assoall of which were adopted.
ciation, as previously stated, will be the InternaAssociation of AmerTelephone
tional Independent
Provision was made to admit the Canadian
ica.
association to membership. In the future the advisory board of the International association will
consist of the president of each state, territorial or
provincial association, and the executive committee
is to consist of four members, selected from the
advisory board by the president.
Membership in the International association is no
longer to be made up of individual operating companies, but is to be held by the state, territorial
and provincial associations, represented at the conventions by delegates. Provision, however, is made
for an associate membership, in which is included
the manufacturers and dealers who asked admittance to the association. Associates can be heard
at the meetings, but will have no vote, the control

reported

that

the

present

remaining with operating companies.
Section
on membership, reads as follows
2,
"Manufacturers of Independent telephone apparatus, manufacturers of cable and other telephone
equipment or material, dealers in poles, telephone
supplies and material, publishers of Independent
telephone magazines and journals, telephone construction companies and firms, may become associate members of this association by paying annual
dues of $25 each, after formal action as provided
by section I of this article. Additional annual
assessments may be made by the executive committee, with the consent and approval of such associate members.
Associate members shall not be
eligible to hold office in this association, nor have
votes

therein."

The committee on

7,

1906

interesting recommendations.
Samuel G.
of Chicago was chairman of the committee, but in his absence Mr. Edward F. Clement
of Washington, D. C, reported as follows
"We indorse the resolution presented at the convention of 1905 by the preceding committee on
standardization,' recommending that a permanent
equipment committee should exist and that a national association bureau of standards and engineer-

reported

McMeen

ciation.

fort

one.

July

:

standardization

of

equipment

ing should be maintained.
"In our opinion the official selection of one
unvarying type of telephone equipment as a standard for all companies in the association is not
feasible at present,

and

if it

were effected

it

would

probably discourage improvement and impede progress; but we believe that there can and should
now be standards officially determined to which
various kinds of material and equipment can be
referred.

"In connection with the fixing of standards, it is
highly desirable that many details affecting mainteance costs should be determined upon, specified and
recommended for adoption by all operators and
manufacturers as soon as possible. Examples of
such details which have been fixed in other lines
of business are
Standard incandescent-lamp base,
standard threads on iron pipe, the standard system
of machine screws and standard fittings for railroad
:

practice.

"A

unit of carrying value for telephone circuits
be determined as soon as possible, and
the knowledge of it properly disseminated throughout the association. The adoption and use of this
standard unit will enable subscribers' lines, trunk
circuits and long-distance lines to be designed and
treated in a uniform and a definite way, and will
render possible mutual understanding and co-operation in transactions involving such lines and
line values, which has hitherto been impossible.
"We recommend that the association carry the
foregoing suggestions into effect, and to that end
that a permanent committee be authorized, to be
known as the 'committee on physical standards ;'
that this committee be appointed immediately after
the present convention to take the place of the
present committee on standardization of equipment,
with power to carry on the required work under
the direction of the proper officers of the associaAll physical determinations made by or under
tion.
the direction of this committee should be recorded
in the form of specifications, to be kept on file as
a part of the permanent records of this association,
and standard materials as they are determined
should immediately be given code names and numbers for the convenience of maker, seller, pur-

should

chaser and user.
"In addition to the foregoing, we further recommend that the officers of the association be authorized and empowered to receive and act upon the
recommendations of the committee on physical
standards, and to make the necessary business arrangements for carrying on the work of said committee, including provision for meeting expenses of
the work, wdiich, if possible, should be done without
making it a charge upon the revenues of the as,

sociation."

In connection with the report, Mr. Clement said
was a great deal of work to be done in the
way of standardization, and the committee believed
it
would take a long time to do it. He said
"There are a great number of details, which, if
properly standardized and properly codified, would
save small maintenance costs, and it is in those
There
little things that most of the waste occurs.
are a lot of other things that that committee ought
to take up and carry on, particularly accumulating
records for the members of the association, and I
personally feel that a bureau carried on in that
way could probably be supported and would certainly be of a great deal of value along the lines
followed by such bodies as the National and other
underwriters' associations, where they are in a
position to render special reports to their members.
Probably the expense of that, according to the
plans we sketched out, could be defrayed by fees
or something of that sort; but that can safely be
there

left

to

the

officers."

Mr. Clement also read a few remarks on the
subject from Mr. McMeen, in part as follows:
"Such an association as this is, and ought more
and more to be, a means to enable knowledge of
the best ways of doing things relative to our business to be distributed throughout the membership,
for, after all, the chief end of all matters of construction, equipment, organization, rules and specifications in the business is to furnish a good comIt
is
ways of doing
mercial telephone service.
things to that end which are important, rather than
one or another physical element."
"I do not know how far the association will find
able to act in this direction, but I am so
that there is much good to be done that 1
would urge the establishment of a permanent committee to succeed the retiring one, and that its
work be assisted by all in every possible way."
The report was accepted and after some discussion was referred to the executive committee
for consideration.
Charles F. Bender of Pittsburg reported for the
committee on standard forms of accounting. An
exhaustive report had been prepared, but was not
read at the meeting, it being thought best to have
itself

sure

—

July

1906

7,
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and distributed among
The form proposed is divided into
printed

it

the members.
six accounts

standard forms, classification of income, classification of construction, general accounts, operating
accounts and maintenance accounts. Mr. Bender
said:
"It cannot be expected by the members of
this convention that a standard system of accounting can be formulated with the expectation that
all companies
will at once change their present
method without a thorough investigation of the
advantages of a new system. The general adoption
of any uniform system of records will of necessitybe effected only in time.
recommend that a
permanent committee of at least five members be
appointed to receive and consider suggestions from
any or all of the Independent telephone companies,
so that said committee can make such changes
or enlarge the system as may be deemed necessary
from time to time, and also to act as an advisory
board.
also
recommend the publication in

We

We

pamphlet form by the association of this report
in such manner as will enable the larger and
smaller companies to appropriate such particular
features as are expedient to their needs."
Upon the motion of George N. Bandy of Iowa
a committee was appointed to investigate and report on the best method of getting rid of what is
known as "free business." It was generally agreed
that the free business which all companies are

compelled to do should in some way be added to
the revenue-producing business.
The papers of W. B. Woodbury of Detroit, W.
P. Hemphill of Topeka, Theodore Gary of Missouri
and J. B. Earle of Waco, Texas, were not read,
but were ordered published. On account of lack of
time, only a few of the questions in the Question
Box were considered. In response to a question
as to how technical schools should train the young
man for the field, Mr. Albert B. Smith, instructor
in
telephone engineering at Purdue University,
offered a few suggestions. It was decided that
the association should co-operate with the technical
schools in an effort to induce young men to enter
the operating field after leaving school rather than
the factory. Mr. Smith had followed this plan
and thought it the better.
The committee appointed to make awards to the
telephone companies which exhibited photographs
cf exchanges, reported that an excellent exhibit
consisting of 50 different views of buildings, both
interior and exterior, had been considered and the
awards made
follows
as
Keystone Telephone
Company, Philadelphia, first; Lincoln Telephone
Company, Lincoln, Neb., second Sioux City Telephone Company, Sioux City, Iowa, third
Louisville Home Telephone
Company, Louisville, Ky.,
:

A full line of the well-known SwedishAmerican apparatus was presented.
H. M. Powers of New York city was one of
Ferguson.

gentlemen looking after the interests of the.
Gould Storage Battery Company of New York.

Messrs. Poole, Parker and Hall exhibited centralenergy lockout devices and other specialties for the
Mountain State Electric Company of Wheeling,

W.

Va.

A

Lundquist of the Globe Automatic Teleexhibited an ingenious automatic
telephone system that excited much comment at the

Company

phone

convention.

M. Lenz, treasurer of the Runzel-Lenz Electric
Company, Chicago, renewed acquaintances with many of his friends and customers
and made many new friends.
J.

Manufacturing

D.

A.

Electric

representative of the Monarch
of Indiana, is now making

Gillespie,

Wire Company

his headquarters at South Bend,
time to attend the convention.

and

he

found

The Sandwich Pole Changer Company, Sandwich,
whose device is so well known to Independent

111.,

telephone men, was represented by E. C.
A. C. Kirkpatrick and H. O. Rugh.

Hennis,

H. C. Dodge, who might be characterized as one
of the pioneers in electric flashlights, represented
the American Electric Sign Company and exhibited
flashlight signs especially adapted to telephone use.

The Electric Appliance Company was capably
represented by S. A. Dinsmore and R. S. Mitten,
Elmer Brown, H. N. Remington.
full line of
telephone supplies and novelties were explained in

A

detail.

H. E. Adams and W. G. Nagel and R. G. Kendrick were on hand for the W. G. Nagel Electric
Company of Toledo. These gentlemen represented
Hercules guy anchors and a fine line of their construction materials.

Of

course,

President James

S.

Cuming

of

the

Telephone and Electric Company of St.
Louis was on hand with a handsome exhibit. Mr.
Cuming was attended by Messrs. Wallace, Poertner,
Becker and LeBourveau.
Central

R. Wiley, Chicago manager, .and E.

J.

Works

Mo.

hibit

Second

—

vice-president
Ore.

— Charles

E.

Sumner

Portland,
Secretary

— Charles C. Deering of Boone,
Treasurer—
G. Splane of Pittsburg.

of

Iowa.

J.

Pietz-

Standard Underground Cable
Company did the honors for their company. Messrs.
Davis, Anderson, O'Neill and Rogers also looked
after the interests of the Standard company.
cker, St. Louis, of the

President I. J. Kusel of the American Car and
Equipment Company was energetic in rendering assistance to J. L. Haas, who was presenting a full

Black Hawk batteries for the Central Elecand Manufacturing Company, Rock Island.

line of
tric

E. F. Kirkpatrick of the McRoy Clay
of Brazil, Ind., and Chicago, made an exof all styles of vitrified-clay conduit. Mr.

Manager

on hand day and night. It was
no wonder that "Kirk" had to shake with the left
Kirkpatrick was

hand.

J.

The work

J. A. Harney of Cleveland, assistant secretary, was highly commended by the association, and the executive committee recommended
his continuance in office at an increased salary.
In an eloquent address Mr. Cyrus Huling of Columbus, Ohio, expressed the association's appreciation of the efficient work of President Hoge in
directing the affairs of the association. Next year's
meeting will be held some time between June 1st
and July 30th, and will probably be held in St.
Louis.

of

Notes of Exhibitors and Visitors.
Hibbard, who has just branched out as a
manufacturers' agent, put in an appearance.
C.

L.

Halleck Johnston represented the interests of
Telephone Manufacturing Company,
Chicago.

G.
the

Western

Mr. Blaisdell of the Maine Hub Manufacturing
Company, West Seboois, Maine, "blew in" for a
moment on Thursday.
C.
tion.
in

A.

Rolfe of Rochester attended the conven-

Mr. Rolfe

is

at

work now on some

novelties

the line of protectors.

E. S. Hamilton of Adrian, Mich., exhibited one
of the novelties at the convention. His malleable
iron cross-arm created a bit of a sensation among

construction men. Everyone wondered why it had
not been done before, and many were the favorable

comments.
General Manager T.
Log Company, Duluth,

Bradley of the Duluth
producer of cedar
This
poles, was one of the first on the ground.
company is prepared to fill orders for cedar poles
promptly, being fortunate enough to have a large

of the prominent exchange managers was
Lane of the Montana Independent Telephone
Company of Butte, Mont. Mr. Lane is an old Chicago man, has his residence in New York, but has
been much in Butte for several months engaged
S.

business

for

Mr. Niesz was

The Swedish-American Telephone Company came
nobly to the front in Room 612. In addition to
President E. B. Overshiner and A. V. Overshiner
were Messrs. Macklin, Russell, Seeley, Rhods and

company.

his

Managing Director Homer
tention

The American Conduit Company of Chicago and
Los Angeles was represented by H. Lafferty, superintendent of construction, and F. C. Smith.

R.

One

in

space

require extraordi-

quality.

George Conover, who has achieved such an en
viable
agent,

reputation as the "old reliable" purcha nj
is
back again at 135 Adams Street, where
he will continue his purchasing and forwarding
work for telephone companies. Mis offices are now
on the eighth floor of the Merchants' Loan and
Trust Building, Chicago.

to

the

The Steel Gain Manufacturing Company, Chicago, exhibited its "Bull-dog" steel gain. This device is said to be meeting with favor among the
electric-light,
telephone and telegraph companies.
Kempster B. Miller, president; E. E. Yaxley, treas
urer, and W. H. Trimm, secretary, looked after
the interests of the company.
Mr. Smith, secretary and treasurer of the Chicago Insulated Wire Company, found time to drop
in the rotunda on Thursday.
The Chicago Insulated Wire Company has a host of friends in the
electrical business, and many of these are due to
the liberal policy of Messrs. Turlay and Smith.
The company's factory at Sycamore is now running
full

E. Niesz called atElectrical Show of 1907.'

Chicago

in daily attendance

was disposed

up to date make

and considerable

The records of space

of.

sold

assured fact that it will
shortly be a question as to what to do with the
late comers.
it

an

A. F. Tvnierinn was on
interests of the F. Bissell
Bissell company exhibited

hand to look after the
Company. Toledo. The

a fine
specialties.

line

blast.

feature of the exhibit made by the North
Electric Company of Cleveland was a 50-line automatic self-restoring drop switchboard with visualsignal targets. The company, however, presented a
comprehensive exhibit of North apparatus. Headed
by President C. H. North, the company was represented by Messrs. Boyd and Pratt.

Mr. Skeel, western manager of the Crouse-Hinds
Company, managed to find time to be at the convention Wednesday. Mr. Skeel has made a host
of friends throughout the We.st, and he found it
difficult to "break away."
The Crouse-Hinds Combusiness in the West has increased to a
remarkable extent, all of which is due to Mr.
Shed's energetic and successful efforts.
pany's

The White

Class Advertising Company did the
telephone convention through Fred
L. Martin.
Mr. Martin's excellent work in advertising the products of the Stromberg-Carlson
company is well known to telephone people. Mr.
Martin has made his mark as an advertiser of
intricate telephone
apparatus, and
his
skill
in
this direction should be valuable in his present
connection.

honors

of

can-top
making a

It is
terminals and Security
great drive on telephone-construction specialties, in
addition to its electric-light supplies. With unexcelled shipping facilities, the Bissell company

the

at

President P. C. Burns and General Manager J.
G. Imhsen, assisted by Messrs. Zabel, Henderson,
Hauptman, Blackledge and H. B. Hewitt, made a
fine "front" for the American Electric Telenhone
Company. In addition to entertaining delegates
with automobile rides, etc., the company exhibited
eight-party selective ringing apparatus, the Burns
adjustable telephone and the company's new round
magnet generators.

The National Carbon Company of Cleveland,
Ohio, of course came to the front with its usual
army of handsome and indefatigable representatives.
In addition to N. C. Cotabish and C. W. Wilkins,
the latter now known throughout the West as that
"Chesterfieldian Manipulator of Carbonaceous Products,"

were

Messrs.

A.

V.

Wood. A. V. Ward,

W. O'Conner,

E. J. Jenny and M. H. Moffet. The
exhibit consisted largely of a full line of Columbia

dry

cells.

W.

N. Matthews of W. N. Matthews & Bro.,
was on hand daily during the convention. Mr.
Matthews was booming Stombaugh anchors, and
reports business in his other specialties as most
excellent.
The Kearney cable clamp is receiving
a good deal of Mr. Matthews' attention, and this
specialty has been received with marked favor by

men

construction

handling

large

cables.

W. N.

Matthews & Bro. seem to have the faculty of
selecting and exploiting specialties that "fill a longfelt

F

Bryant of the Central Electric Company was on hand during the convention. The Central Electric Company made no
exhibit, but a number of the company's representatives were present, and, with Mr. Bryant, did the
honors in handsome style.

of

President Frank G. Jones and Manager Kenny
of the American Electric Fuse Company of Muskegon, Mich., were on hand as usual.

Minn.,

Advertising Manager

The
much

exhibit of Frank B. Cook, Chicago, attracted
attention.
Mr. Cook was assisted by a corps
energetic representatives.

P.

stock on hand.

T.

who

shipment as well as excellence

A

Godfrey H. Atkin, manager of the Chicago office
of the Electric Storage Battery Company, was of
course on hand. Mr. Atkin's yacht in the harbor
was at the disposal of the friends of his company.

resolution was adopted urging the mayor and
council of Evansville, Ind., to grant to an Independent company a franchise in Evansville. Action
was also taken instructing the executive committee
to
investigate the
Chicago situation and make
known its conclusions within 60 days.
The following officers were elected upon the
recommendation of the nominating committee:
President James B. Hoge of Cleveland.
First vice-president Theodore Gary of Macon,

—

of

in

A.

F.

;

trade from those

nary promptness

the

;

honorable mention.

commands

want."

The

International Telephone Manufacturing Comoany's exhibit of the whistling receiver, hung overhead in the rotunda of the Auditorium, was a striking demonstration of the durability and power of
the International transmitter under heavy battery
tests.
It was remarkable that not only was there
no loss in transmission, but the sound that issued
from the receiver in the rotunda was unquestionably greater than that projected into the transmitter upstairs. Henry Shafer, president of the
company, and one of the best-known men in the
business, was in attendance.

The Automatic Electric Company of Chicago exhibited a new type of automatic switchboard, such
as will he used in San Francisco and Oakland,
Cal.. where the automatic system has been adopted
by the Home Telephone Company. The new system is known as the "unit-type system" and marks
a new departure in automatic telephony. It occupies about one-fifth the space of the previous type
board made by the Automatic Electric Company,
and

will

struction.

mean an enormous saving
It

is

in outside condesigned to be used in sub-station

It has all the new features of the Autoincluding common battery. The Automatic
company also exhibited a line of small magneto
manual apparatus such as is used for toll boards.

work.

matic,

;

—

—
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Those
in connection with its automatic system.
representing the Automatic Electric Company at
convention were H. M. Woodworth, J. F.
the
Crook, C. L. Fisher, E. K. Seymour, R. B. Tyler,
E. A. Mollinger, E. E. Meyer, P. H. Davenport
etc.,

and

The New-Business Department
Central Stations

Moderate
By M.

Waggoner.

C. G.

President Joseph Belden of the Belden Manufacturing Company was on hand daily. The Belden
company is at the present time in a very prosperous condition. President Belden's policy of accommodation in small matters as well as large

has borne good

fruit.

indefatigable and skillful pair of adappeared at the convention than Thomas
and Mr. Robbins of the Nungesser Electric
Battery Company, Cleveland. These gentlemen presented a full line of Nungesser "1900" batteries.
Friends of the company, too, were presented with
an exceedingly handsome souvenir fob, which was
Messrs. Robbins and
initialed to suit the recipient.
Grier likewise introduced a novelty in the line of a
huge model of the "1900" battery with high-tension
sparks playing between the terminals, and a talking
machine "that told its own story" in a most interesting manner.

No more

The Stromberg-Carlson Telephone Manufacturing
Company of Rochester, N. Y„ and Chicago, was
represented by

its

If I

was

S.

to be asked

July

for

in Cities of

Size.

Seelman,

1

lethargy and desirous of securing the
business within its sphere of operation,
should first do toward establishing an effective
Hire a
commercial organization, I would say
good man, if possible one familiar with the kind
of work he will be called upon to do a man under
If you can
40, if you can; better yet, under 35.
secure one with a combination of technical and
commercial knowledge, not necessarily an engineer,
but a man who has been trained around a central
station, knows something about generating and distributing methods and has tackled lighting and
power problems before, so much the better. He
will have the less to learn and you the less to

from

its

possible

:

usual large delegation, this time

headed by T. R. Finucane. Accompanying Mr.
Finucane were Messrs. Cracraft, Durant, Sigberg,
Bowen, Sr., Bowen, Jr., Myers, Shafer, Eubanks,
Lifford, Speed, Gould, Hyde, Lewis, Schafer, Mockenhaupt, Shafer, Wilms, Halbrick, Maver, Wilkinson and Fi'ster. There was exhibited a centralenergy switchboard in operation also a model intercommunicating plant and selective party-line tele;

In addition to this, too, there was a fine
of other telephone apparatus, including mine
street-car telephones.

teach.

This man should have charge of the organizing
and conducting of our new department. Let us
consider him as having been installed and call him
general

agent.
step our general agent shall take is to
establish a first-class and highly attractive office
and show room. This should be located on the
main street or principal "square" of the town. This

the

The

first

office and show room must be made bright
and attractive. The color scheme should be a
creamy white that will reflect the light to the
The electrical exhibits ought to
best advantage.
be as varied and complete as possible. A great
many exhibits can be secured at little cost from
manufacturers who will be glad to co-operate with
the central station for the advantageous display

new

phone.

of

line

of this office must be utilized to
methods of show-window lighting.
Arranged on separate switches can be shown
(as by
exhibits of trough incandescent lighting
Frinck reflectors), incandescents in combination
with cone or holophane reflectors and Nernst lamps
with the special Nernst reflectors. The common
method of window lighting by means of projecting
incandescents running around the sides of the
windows, or by chandeliers, may also be shown,
but in this case care must be taken to explain to
customers that wherever the object of the lighting
is
to display the goods, then one of the three
first-mentioned systems of reflected light from hidden sources is the more desirable, while the visible
lamps projecting or in chandeliers may only be
used to advantage when the object is not so much
to draw attention to the goods as to attract the
eye to the window itself, as with a saloon.
In the show window itself should be placed an
exhibit of electric fans and heating appliances.
If there is room in the window, a sewing machine operated by a motor should be prominently
featured and kept running, as a moving object

and

President

Switchboard

Wednesday
number of

Wallace L. DeWolf of the Kellogg
and Supply Company was on hand
afternoon, in company
Mr.
the Kellogg staff.

—

with

quite a
stated

DeWolf

But
that competition was keen this with a smile.
it is reported that the Kellogg company is doing a
most prosperous business. The company did not
make an exhibit at the convention, but prepared
a special exhibit at the factory and had a number
of automobiles to convey the convention delegates
F. J. Dommerque, secto- and from the factory.
retary; H. M. Post, advertising manager; R. S.

manager Cleveland office, and Mr. Thompmanager of the Philadelphia office, with others,

Mueller,
son,

represented

the

company.

President Ernest L. Clark of the ValentineClark Company, assisted by Frank L. McGillan
and I. B. Eberhardt, entertained a large number of
prominent telephone people with automobile parties.
Mr. Clark was voted a "prince of entertainers."
Incidentally it may be stated that the high-speed
automobile which Mr. Clark had in service during
the convention was one built by his own hands.
City Electrician Ellicott and Mr. Clark are warm
personal friends, and the automobile in question is
the result of their last winter's work. Mr. Clark

was congratulated,

too,

on his recent acquisition of

the control of the entire

Valentine-Clark business.

The company has been one

of the leaders in the
pole business, and its success has been due largely
to the broad-gauged, aggressive policy of President
Clark.

The Rock Island Battery Company of Cincinnati
made an interesting exhibit, successfully handled
by Louis Loeb and Louis May. It was a matter of
great regret that M. A. Loeb of this company was
prevented from attending by a sudden illness. Mr.
Loeb is at present confined to the hospital, but
expected within a few weeks to be again at his
business.
Not only was the exhibit at the Auditorium a most excellent one from an advertising
viewpoint, but it is reported that several large orders found their way through this channel to the
factory.
M. A. Loeb, secretary of the company,
has been most aggressive in pushing the RockIsland battery. As an evidence of this stands the
present large factory in Cincinnati, whence the

company moved from
Island,

a

former

factory

in

Rock

"111.

Waterpower Development

in

Harz

Mountains.
Consul
that

the

Power
and

Brunswick, Germany, writes
for the Utilization of Water
Harz Mountains has been organized
about to begin work.
Large dams will

in

is

Albert of
Association
the

across valleys and the overflow water
only be used for purposes of irrigation,
but also for mechanical purposes, for mills, etc.,
and in generating electric power to be used on
railroads and for manufacturing.
Persons who
desire to furnish machinery for this undertaking
can write for information to the Vorstand der
Gesellschaft zur Forderung der Wasserwirtschaft
im Harze, care of Doctor Stegemann, secretary of

be

will

built

not

Handelskammer, Brunswick, Germany. It will
advantageous to have all correspondence and
advertising matter in German.
Further information
ion file at the Bureau of Manufactures,
Washington, D. C, file No. 205.

the

wares.

their

The windows

different

illustrate

—

—

more attention than a still-life exhibit.
exhibit of various types of lamps should be
installed in the office.
These should include arc
lamps (one showing the concentric diffuser), one,
two and three-glower Nernst lamps (there is a
simple but highly artistic five single-glower Nernst
lamp fixture which could well be made a part of
this exhibit), meridian and high-efficiency lamps,
Cooper-Hewitt tubes, turndown lamps such as the
Hylo and attractive and efficient clusters, such as
the arc burst and the pagoda reflecting arc. Holopiiane glassware could be shown as an annex to
attracts

An

—

—

this exhibit.

In a prominent place over the desk which
canvassers are to occupy our general agent should
have a sign hung, reading:
Talk Dollars
"Don't Talk Volts and Amperes
and Cents."
And this brings us to the subject of canvassers.
The general agent will, of course, take steps at
once toward securing the aides required in his
campaign for new business, the principal questions
that arise being how many does he need, in what
manner shall he secure them, and how much ought
he to pay them ?
The solution of the first question must be governed to a considerable extent by local conditions
the industrial, commercial and residential nature
and status of the town. Roughly speaking, I should
say that other things being equal— a city with
50,000 population or less, which is alive and fairly
prosperous, would require one canvasser to about
every 12,500 population. This is an elastic rule,
however, and must be freely interpreted.
To secure the men we want we must either
again draft from the larger companies or advertise in technical publications.
Very likely, our general agent knows one or two men of the type he
wants who are working for other companies and
whose services he can secure.
As to remuneration, whether straight salary or
salary and commission is the best method of paying, that is a debatable question.
I am a firm be;

—

1.
Abstract of the paper which received the first prize of S500
awarded by the Co-operative Electrical Development Association,
under the auspices of the National Electric Light Association, for
the best paper on the "Organization and Conduct of a New-business Department Suitable for Central Stations in Cities of 50,000
Population and Under." Mr. Seelman is with the Edison Electric

Illuminating

Company

of Brooklyn.

liever in the latter

securing

for

new

1906
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method as the one most

effective

business.

Now, then, let us suppose we have gathered our
selling force together and have equipped our show
room.
are still not quite ready for business.
It is advantageous, I believe, to give the new men

We

Jr.

what the company, awaking

;

vertisers
G. Grier

be

:

the run of the office for a day or two, so that
they may become acquainted with the company's
physical layout and its installation, metering and
service methods.
During this time our general
agent can have divided the city into districts, one
for each of his canvassers.
word about this

A

work of districting
There are many cities where the business

district

largely concentrated in the center of the town.
In places of this kind I believe it is an excellent
plan at least to start with to district along lines
starting at a common center in the business section
and radiating outward. In this way you give each
man a portion of business section, of residence
locality and probably of power territory.
then, we are pretty nearly ready to canvass.
Our general agent gives his men a selling talk,
not only to inspire them with enthusiasm, but
to give them the last word of information as to
is

—

—

Now

how

and

various light and
present themselves,
so that the men may be competent to advise prospective customers as to matters involved in their
installation, such as wiring, selection of lamps and
glassware, location of switches and outlets, painting and decoration of houses and stores to produce
the best and most economical lighting effects, types
of motors in general most suited for special classes
of power work, ideas and methods of apportioning
the units in a power installation, etc.
Now to canvass. Some might advise a preliminary canvass to secure names and addresses of
prospects, but I believe in digging right in from
the start, reaching out after business from the
first
day.
The district agent begins work about
9 .1. m., and is instructed to report back at 4:30
or 5 p. m. If this is not practicable on account
of distances, then reports can be limited to the
morning session, the district agent arriving at the
office at eight instead of nine, but where practicable it is better to have the agent return late in
the afternoon, so that he may report on his day's
business then, giving time for the general agent
to go over the reports and prepare his instructions
to his men, for issue in the morning.
There are a number of systems of keeping track
and record of canvassers' work. The card system
is probably the best for a city of 50,000 or less.
The district agent's daily report of his work he
makes out in the form of a card for everyone
visited, on which card is inscribed name, address,
nature of business, date visited, attitude of the visitee, prospects of doing business with him, when
This is not a particularly arduto call again, etc.
ous job for the canvasser, and he is not likely
to cail upon more than from 12 to 20 people a day.
The general agent must look these daily card
reports over carefully before they are alphabetically
filed away.
He must especially note any difficulties
or obstacles encountered by his men and he himself must bend his
best sales efforts on these
especially difficult propositions.
If the canvasser
reports a man as positively out of the prospective
class, before the general agent accepts this classification he should either send someone else .to see
the recalcitrant or go himself.
In this way the
impossibles can be eliminated and the card catalogue list becomes a list of prospectives.
And this list of "prospects" soon assumes proportions and furnishes the very best possible list
for the effective distribution of printed matter.
And this brings us to the important subject of
to

approach

power propositions

handle

as they

may

advertising.
I am inclined to believe that newspaper advertising is likely to be more advantageous and profitable in a small city than it is in a big one.
There
should be more or less of it done in every city, not
only because it promotes a desirable feeling of

good-will between the newspapers and the corporation, but because it certainly has a very real
educative value. In the average big city, however,
the character' of the population is such that out
of a circulation of, say, 100,000 that some newspaper may have, only one or two thousand may be
In advertising, the company
possible customers.
must pay to reach the 98,000 unprofitable ones
along with the 2,000 prospects, and it is as a
general proposition uneconomical to pay for all
In the average small city
this surplus publicity.
conditions are different. Circulations are not so
large nor mediums so numerous, advertising charges
are not so heavy and a larger proportion of readSo that, for aders are likely to be prospects.
vertising in the city of 50.000 or less, I would
utilize the newspapers to
a considerable extent.
Take a whole page or a half page once in a while
on some special occasion, such, for instance, as a
reduction in rate or the inauguration of some new
policy or special proposition, or a marked addition
At other times use an adto station capacity.
vertisement each week in weekly papers and about
three times a week in dailies, not all the year
round, but for certain months in the year, pausing
now and again to take breath and gather renewed
energy for a new campaign. The size of these
ads should not be fixed hard and fast, but should

—

—

:
;
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vary up from a minimum of five inches single column or four inches double, according to the par-

message

desired to convey.
I doubt if a central station in a city of 50,000
or less would support a first-class advertising man,
and the other kind is of little use liable to cost
a good deal more than his salary. If your general
agent can write a good ad and a good ad does
not need to be "smart" at all (it is merely the
embodiment of a common-sense argument, or a
special proposition in an attractive form)
so much
the better.
Here is a point that should be borne in mind
Never send out a piece of advertising matter without enclosing a return post card.
fundamental
law of politicial economy is that a man is a lazy
animal and you want to make the path to your
front door as easy and smooth as possible. Each
different branch of the business should have its
distinctive return post card, so if you send out
a lighting circular you enclose a lighting post card
a sign circular, a sign post card, and the same with
power, fans, heating and refrigeration, if you go
Don't make it a postal card that is exthat far.
pensive but an attractively printed post card with
your address and place for a one-cent stamp on
the one side and on the other a printed form referring to the matter in hand, and space for name
and address of the sender. I have experimented
as to the relative advertising value of the penny
United States postal card and the plain post card
for this return work, and find that, while the cost
is as six to one, the latter is nearly as
effective
as the former. This return post-card method gives
fair
chance
to
estimate
you a
the interest your
advertising is arousing and leads, if the advertising
other
things
being
equal
to a continuous
is right
and often surprisingly large amount of new busiticular

it

is

—

—

—

A

—

—

—

—

ness.

And

this

brings us

now

to

another very impor-

tant feature of and factor in a new-business campaign, and that is the special propositions. And
right here I want to say that if you want to get
a big share of new business, you have got to be
liberal, you have got to go half way to meet the
customer, you have got to be willing to spend a
dollar to make two.
good many companies are ready to make extensions, even in cases where it takes quite some
time to get back the original investment, not to
mention a profit, yet they turn away haughtily
from the proposition to supply a customer with
some equipment which in a far shorter period pays
for itself and gives a handsome return on the
money invested.
it
There's a free-sign proposition, for instance

A

;

good advertising for the central

station,

II
too,

be-

cause, as

a rule, the right kind of people deal in
stores, and while awaiting the compounding
of prescriptions have time to read your advertising,
which is placed where they cannot help but see it.
One way to get at a gas-illuminated store is to
offer to draw, gratis, plans for the electric illumination of the store which will provide a lighting far
superior to gas.
Now as to residences and new buildings. In the
average town of 50,000 there will be found about
six architects, in the town of 25,000, three.
One
of the first acts our new general agent must do is
to set himself to get acquainted with these architects, not alone in a business way, but, if possible,
socially, so that a feeling of friendliness may spring
up between them. Let him join their clubs, take
them^ out to dinner, etc. After this "entente cordiale" has been established, our general agent is
in a position to know from the start what is taking
place in the line of erecting new structures, and.
he is less likely to be called upon to continually
fight the installation of isolated plants.
Get the

drug

architects

on your

side.

Then,

of course, the building permits must be
followed up. Let no guilty man escape.
Every new building must be wired, and the way to
do this is to see the builder the day his permit is
issued (before if possible) and to follow him right
up until the business is done. The same with
permits for alterations. When the owner is about
to make alterations in his home or store, that is
the psychological moment to approach him about
installing an electric illumination on the premises.
These are new-business pointers that cannot be
closely

neglected.
far stiffer proposition than the new residence
is the unwired old one, and yet there are doubtless
hundreds of these, even in a city of 50,000, which,
if wired, would yield a fair and certain revenue.
How to get them wired is the problem. Your advertising helps by bringing the householder to a
realization of the many advantages and conveniences
of an electric service. Then it is a good plan for
your canvasser to call in the daytime, get the "lady
of the house" on his side and then make an appointment for evening, after supper, when the
householder is likely to be in the right frame of
mind, and the canvasser can meet wife (already
predisposed in his favor) and husband together.
May and June are specially good months to canvass residences in, because families who are out
of town in July and August can arrange to have
the wiring done in their absence, saving them some

A

.

inconvenience.
But there are

householders

who would

like

to

A method of getting one class of new business
which has worked well in at least one large city,
but which might or might not be applicable to the
city of 50,000 or less, can be utilized with the drug

illumination who do not feel that
they can afford to pay out the cost of wiring in
If these be reputable citizens, let
a lump sum.
the company help them out by financing the deal,
the money to be repaid within a year in monthly
installments.
In pushing electric heating and cooking devices
some companies have acted in co-operation with
From personal experience I
the department stores.
should say it is better for us to go it alone and
Our standlet the department store do the same.
The store
points and purposes are widely different.
sells the appliances for the profit in the sale, and
the profit must be a large one, for sales are necesThe central station's obsarily limited in number.
ject is not to make a profit on the sale, but to
get the appliance on the_ system where it will use
current.
The method which has been most successful in
placing irons is to send them out on trial, putting one in every home equipped for an electric
service.
In the city of 50,000 or less, I would advise either using one of your canvassers for this
purpose throughout the city, or else making each
canvasser take care of his own district in this
Load the irons in an auto, and when
respect.
leaving each iron for a trial of from 30 days
to three months, have the canvasser give a little
selling talk and leave a neat circular calling attenAlso let him leave
tion to its many advantages.
a postal card addressed to the company explaining
that it is possible, though not probable, in first
using the iron that some trifling trouble may be
experienced, in which case tell the customer not
to condemn the iron but to send the postal card,
when the company's representative will call and
straighten out the kinks. The iron is all right, and
if followed up in this way is bound to prove a
boon to the housewife and a source of revenue to

stores.

the

has proven "good business" everywhere it has been
tried, so far as I know.
A panel signs costs you
complete about $45. With overhead construction,
customary in a city of 50,000 or less, to hang and
connect the sign ought not to cost you more than
Here's an investment of $70. Take 200 per
$25.
$140 divide it into 24
cent, of your investment
parts and offer your customers free signs on a
two years' guarantee of $6 a month. You are sure

—

—

get back the cost of the sign and installation
well within the two years, even if the customer's
current bills do not run above the guarantee (which
is unlikely).
The town in which this free-sign proposition will
not "take," if it is properly advertised and pushed
by the new-business organization, must be dead indeed.
Then there are the special lamp propositions.
There are doubtless many stores in the city in
which we are hustling for new business that are
illuminated by gas arcs or Welsbachs, which we
find it impossible to touch with the ordinary standard incandescent-lamp proposition. Here is where
the Nernst lamp comes in, also the high efficiency
The
and meridian lamps. Each has its place.
Nernst is an attractive proposition to a customer,
is
it
especially a lamp about three-glower size,
highly attractive, even decorative, in appearance,
gives a beautiful pearly-white light and is in every
way far superior to any gas lamp, being at the
same time so efficient in wattage as to permit of
And from the station's
free competition with gas.
standpoint, it is not nearly so expensive of maintenance as from some reports we might be led to
to

believe.

of burning are long, and the average
drug store may not be able to afford the average
Still you cannot
rate for the average installation.
Get up an
cut rates for him and be consistent.
attractive advertising bulletin stand of wood and
iron, that will cost you about $15, with a frame
in the top portion for a placard, and beneath this
pockets for bulletins and other advertising matter.
Then make an arrangement with the druggist,_ now
using gas, that in consideration of his permitting
you to keep your advertising stand in a prominent
place in his store, you will pay him a sum which,
subtracted from the bills at regular rates for lighting his store by electricity, will make such illumination economical for him. The placards, bulletins,
It is
circulars, etc., are changed once a' month.

Here hours

have an

electric

company.
Other heating and cooking devices are not so
'

valuable to the central station as the iron, but they
all have their place in popularizing current.
The use of electric fans can be increased by judicious advertising and canvassing, and if you are
contractors
with
complications
of
afraid
not
dealers, by selling them at a low figure
If you have conprice approximately cost.
siderable surplus supply, rent them out for the

and supply

—a

summer months.
I

have purposely kept the subject of increasing

power business to the last, because it is_ at
once being primarily day load of the utmost importance to the central station and at the same
the

—

—

time, ordinarily, the most difficult to
First of all, let me say that while

secure.
is possible

it

secure lighting business at a higher price than
paid for other illuminants, because of superiority
and also because average installations are of such
size
that isolated generating plants are impracticable, to get any large slice of new
power business your price has got to be right, for even if
you can go into a factory and demonstrate how,
by cutting out friction load, you can largely reduce the energy required to turn the wheels, if
your rate for current is too high, there is nothing
to prevent the mill owner from taking advantage
of your tip, eliminating much belting and shafts,
installing motors and putting in his own dynamo!
Power business is such good business that special
effort to get it is well worth while.
If within the
limits of possibility, make your rate right to begin
to

is

with.
It is more difficult to secure a good power canvasser than the other kind. If your general agent
is enough of a technician and sufficiently
familiar
with power problems to handle this end of the busi-

ness, that

is

a

tremendous

help.
If not, and there
business in your town, then, in
addition to your other canvassers, you will have to

much power

is

a power
The way to

hire

expert.

get your power business is to get it.
There must be energy, enterprise and indomitable
tenacity on the part of your power man, backed
up on the part of the company by a readiness to
help and a willingness to be liberal. I know a
general agent who is also a power man in a manufacturing city of 25,000 inhabitants, who has got
a big load of new power business for his company
by use of the qualities I have mentioned. He goes
into a factory, indicates
at the company's expense
the engines in use, figures out the energy saving
he can effect by the use of motors installed to the
best advantage, finds out what its coal and water
costs the factory, and has been enabled more than
once to go in and win on a guarantee not to exceed for expense of operation these coal and water
charges, getting eventually from four to six cents for
fhe current.
If the factory owners balk at the expense
of motors, he offers to buy them an.d receive pay-

—

—

ment

in installments.
If installation is going to interfere with the needed operation of machinery, he
agrees to install the motors at night, on Sundays
and holidays. That man has got ginger, and he
does the business. He is now running not so very
far from that ideal condition where peak is nearly
uniform for at least 12 hours per day. This man's
example is a good one to follow.
As soon as the canvasser has signed up a customer the tendency is to quit him and pass by on
the other side of the street. This must be avoided.
The customer ought to be frequently visited by
the man who took his contract, cementing an ac-

quaintance, ascertaining and attending to hi-; wants,
and, what is of the utmost importance in more
ways than one, retaining his good-will. If the customer has a complaint, it is better to relieve h'm
of it than to let it rankle in his chest, and the
complaint may be of •something readily remed'Vd.
Besides, the customer may desire to add to his
installation.
Actually, the old customers ought to
constitute one of the most fruitful fields for new
business.
Don't neglect them.
In line with this care of old customers, here is
one idea which can be followed to advantage.

The

bills

each month should be compared, either

the metering or billing department, with the
bills of the previous month.
Wherever any marked
drop is noticed the case should be called to the
attention of the general agent.
In nine such cases
out of 10 something is wrong, which, taken at
once, may be remedied with little loss to the company. If, on the other hand, the matter escapes
notice, the customer also may escape, and, at any
rate, the revenue from him for many months is
likely to be greatly reduced or lost altogether.
in

Express Cars on

Illinois

Traction Sys-

tem.
response to requests from a number of St.
shippers for an express service that will
enable them to make delivery of their shipments
on the day their orders are received, the McKinley
syndicate of Illinois is said to have placed in service an additional electric car between Venice and
Hillsboro, which will leave Venice at 2 p. m. daily,
except Sunday, making deliveries at Edwardsville,
Hamel, Worden, DeCamp, Staunton, Mr. Olive.
Litchfield and Hillsboro the same afternoon. Shipments for this car will be received at two points in
This service is in
St. Louis up to 11 a. m. daily.
addition to that of the through car leaving Venice
at 4 a. m., which will hereafter handle shipments
Staunton only, including
for
points
north of
Gillespie,
Carlinville,
Virden, Springfield, Riverton, Decatur, Forsythe, Clinton and many other
In

Louis

making delivery to all points as far
and north as Decatur on the day of shipment. Shipments for this through car are received
Louis receiving stations up to 4:30
at the St.
The tariffs apply from St. Louis direct and
p. m.
are based on the Illinois railroad and warehouse
commissioners' classification and distance tariff, the
rates being just the same as freight rates charged
by steam railroads.
points,

east

:
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only for low-voltage wiring, such as
for telephones, telegraphs, annunciators, bells,
the insulated staples illustrated herewith are
etc.,
made by the Blake Signal and Manufacturing
Company of Boston. They are standard, squareshouldered staples having good driving qualities.
The manufacturer enumerates these advantages

Designed

The Keough cord-grip handle, here shown, is
one of the new specialties placed on the market
by Keough Brothers & Co. of Boston. Inside of
this handle is the Keough cord-grip, which prevents any strain on the terminals. This device is
highly recommended by the underwriters, as is
their

regular

The company

cord-grip.

states
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Small Curtis Steam Turbines.

Keough Cord-grip Handle.

Blake Insulated Staples for Wiring.
that

July

that

The

success attending the use of small directcurrent horizontal Curtis steam-turbine generating
sets, made by the General Electric Company, warrants a description of this type of electrical apNot only is this machine suitable for use
paratus.
where reciprocating engine-driven generators have
formerly been used, but on account of its compactness and simplicity of construction it has been

adopted for new uses.
Perhaps the most evident reason for the advantages claimed for this type of generating apparatus
is the fact that it embodies all the good points of
Vibration and wear, which always
rotary motion.
accompany a reciprocating motion, are reduced to
On this account the
a minimum in the turbine.

"The
in

off

insulation
driving.
The

fiber

on these staples cannot come
double thickness

of
insulagives a large

under the head of the staple
surface of contact with the wire to stand mechanThe staple can be driven over two
ical strain.
or more wires without danger of causing a cross.
The insulation on these staples gives an added
protection from leaks on grounds on the wiring.
When used in damp places it also protects the
braiding on the wire from rust or corrosion of

tion

Wiring can be done with Blake staples
the staple.
in one-half the time required for cleat work. The
Blake insulated staples cost less than the screws
When
alone used with porcelain cleat work.
stringing long runs of wire the end staples will
hold the slack until the wire is secured at intermediate points." Large quantities of these staples
are sold to telegraph and telephone companies, to
bell hangers, to wirers of automobiles and motor
boats, and in fact for all low-voltage circuits.

by using this one-eighth-inch grip there can be
saved the difference between that and the threeeighths-inch socket and bushing. This company
has also recently placed on the market an automatic ice-chest switch which is meeting with approval.

The Lighting

Situation in Baltimore,

The much-talked-of plan

for

for

Downtown

Chicago.
In a report to the local transportation
tee of the Chicago City Council, Bion J.

commit-

Arnold,
engineer for the committee, recommends a system of subways in the downtown portion of the city as the best means of improving
For years the city has
the street-car service.
consulting

opposed overhead trolleys in the busy district and
trolley cars have been drawn through the downtown district by horses, but with the abandoning
of the cable cars all the lines of both companies
are being equipped with overhead trollew wires.
It has been suggested as a means of avoiding
the overhead trolley in the downtown district that
underground trolleys be installed in this district.
This plan, Mr. Arnold says, would be feasible

Underground trolleys would
but not advisable.
cost a large sum of money, and in the end they
would be abandoned for a comprehensive subway
Therefore he recommends that subways
system,

now in State, Monroe, Dearborn,
Randolph, Washington, Market and Van
streets and Michigan avenue, at an estimated cost of $4,800,000.
These subways would
take from the streets all cars now passing through
the La Salle street, Washington street and Van
Buren street tunnels and accommodate through
cars between the- North and South sides.
he Chicago Union Traction Company and the
Chicago City Railway Company are working night
and day erecting poles and stringing trolley wires.
On last Sunday for the first time the cars on the
Adams Street line were taken to State Street by
instead of being drawn by horses from
trolley,
Fifth Avenue.
Prof. M. E. Coolej of the University of Michigan has been engaged by the city as an adviser

properties

the

of

50 per cent in the new common stock for their
holdings, while the preferred stockholders of the
Consolidated Gas, Electric Light and Power Comin

new

preferred and

The common
40 per cent in new common stock.
stockholders of the company are offered 30 per
It is said that the 61
cent in the new common.
per cent approximately of the new securities exchanged for the Gas company stock, owned by
Power company, amounting to over $5,000,000
new preferred and $3,285,000 of new common,
will be cancelled when received by the Power
company. The combined capital of the two comThe capitalization
panies is now ever $22,000,000.
of the new consolidated company will be over
the

of

A

$13,000,000.

syndicate

has

been

formed

by

the Continental Trust Company, offering $83 per
share for the stock, and will place it in the conThe company likewise has formed
solidation.
syndicate which has underwritten the entire
a
common stock issue of the new company at 40
per cent of the par value, and each common stockholder has the choice of accepting the new common stock of the new company or $40 in cash per
share.

constructed

be

Clark,
Bnrcr.

I

The streel railway comstreet-railway values.
panies were to furnish detailed figures this week
These figures
as to the value of their properties.
will be considered by Professor Cooley with Mr.
Arnold and Mr. Dti Pont.
in

consolidating

Baltimore has been anThe Consolidated Gas, Electric Light
nounced.
and Power Company now owns about 60 per cent
of the stock of the Consolidated Gas Company.
The minority stockholders of the Gas company are
offered 80 per cent of the new preferred stock and
lighting

pany are offered 50 per cent

Subways Recommended

SMALL CURTIS STEAM TURBINE.

KEOUGH CORD-GRIP HANDLE.

BLAKE INSULATED STAPLES.

Proposed San Francisco Water Supply
May Generate Electric Power.
The Eureka Lake and Water Company's extenproperties in Northern California have been
taken over by E. J. McCutcheon, who is interested
with W. B. Bourn, ex-president of the San Fransive

cisco

Gas

Mine

at

and

Electric

Gaston,

Cal.

A

Company, in the Gaston
large amount of mining

water is sold to various companies in the district.
French Lake and several other bodies of water, besides Eureka Lake, are included in the deal. This
company may make a proposition to. pipe water
If)
San Francisco for the proposed new municipal
supply. There is talk also of generating electricity
at some point on the pipe line where there would
be sufficient drop to generate possibly 15,000 horsepower.
W. B. Bourn is also interested in the
Bloomfield and Milton water systems, which are
very extensive.
The total area of their 11 main
reservoirs

is

11,600 acres.

machine may be placed on light and inexpensive
foundations, and on account of the compactness of
the entire set it is well adapted for train lighting,
as an exciter in generating stations and for auxiliary power of all kinds where small space and quiet
running as well as minimum expense for installation are of importance.
Machines of this type are
built for these purposes in sizes from 15 kilowatts
to 300 kilowatts for operating either condensing or
non-condensing at pressures ranging from 80 to
200 pounds in the smaller sizes and from 100 to
200 pounds in the larger types without reducing
valve and at any degree of superheat up to about
200 F. without danger of injury.
Another important advantage of the steam-turbine generator set is the small number of bearings.
In the reciprocating engine besides the main bearings are those for the cranks, cross-head, wrist
pin, etc., all requiring effective lubrication.
On
the other hand, the turbine set has only its main
shaft bearings and link between governor and
valve.
In the smaller sizes of turbines the bearings are supplied with oil by the usual oil rings
In the larger
and wells of ample proportions.
sizes a closed oiling system is used, provided with
pump
an oil circulating pump. Such a
is shown at
Since
the right of the accompanying illustration.
the system is closed, there is no waste of oil from
spattering or other causes.
No internal lubrication
is necessary in the Curtis steam turbine, and as a
result the exhaust steam can be used in heating
systems or in manufacturing processes, as it is

from

entirely free

The speed

oil.

is held constant by a
centrifugal governor which controls the steam supply entering the turbine.
uniform speed is obtained irrespective of load conditions.
In addition
to the regular governor an emergency governor
is supplied which shuts off the steam, if for any
reason the speed should rise a certain percentage
This entirely elimabove that fixed as normal.
inates any danger of excessive speeds.
On account of the rugged construction of the
Curtis turbine, it is not subject to injury, in case
it is by accident flooded with water.
The generators in these turbine sets gain indirectly in compactness because of the higher operating speeds as compared with generators of the
engine-driven type, and the cylindrical design of the
turbine suits exactly the compact, well-proportioned

of the turbine

A

electrical unit.

From
the

and absence of vibration
steam-turbine sets have found a

their compactness

small

Curtis

field
in
electrical
train lighting,
mounted
either on the locomotive or in the baggage car, as
exciter sets in power houses and for small power
and lighting installations. Being easily and quickly
located in an odd corner, they have been found
exceptionally well adapted for "auxiliary units in
manufacturing establishments. In the smaller sizes
the set makes an ideal unit for marine work.

wide

The Holdrege (Neb.) Lighting Company has
been incorporated with a capital stock of $75,000.
Edward

A.

Eames

is

interested.

July

7,
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Indiana Telephone Items.
of Waupecong, Ind., has been incorporated, capitalized at
The declared object of the company is to
$1,000.
construct and operate a telephone exchange and

The Cedar Line Telephone Company

system in Waupecong and
Isaac

vicinity. John Christie,
Myers and Walter Shiveley are directors.

The Long-Distance Telephone Manufacturing
Company of South Bend has filed articles of incorporation with the secretary of state. The capital
stock is $100,000. The company proposes to establish a large plant for the manufacture of telephones
and telephone electric apparatus, electrical appliance and supplies, and all equipments necessary for
an exchange or electrical plants. Charles K.
Seibert, M. L. Seibert and Stanley A. Duvall are

directors.

The Central Union Telephone Company is inColumbus.
The
a new switchboard
at
board will accommodate 800 drops with capacity
stalling

for 400 drops additional, if the business demands.
The city council of Princeton, Ind., and the Cum-

berland Telephone Company have agreed on the
terms of a new franchise for the company to continue operation in Princeton. The city has the
choice of receiving $1,000 for a 30-year franchise
or

$2,000

for a

35-year

must bind itself to
exchange before July

franchise.

The company

an

up-to-date central
The franchise pro1,
1907.
vides a sliding scale of rates to the maximum
charge, being dependent on the number of telephones in actual operation on the local boards.
The Bell Telephone Company has purchased
what is known as the McCarthy telephone exchanges in Rome City and Albion in Northern Indiana.
This system has but 400 telephones, but was
prolific in long-distance business and therefore of
great importance to the Bell Company.
The Bell Company has also purchased and taken
over the New Home Telephone Company at Linton,
Ind.
This company has many telephone in the coal
offices and in the coal mines that abound in the
vicinity.
Upward of $25,000 was paid for this
install

plant.

Plans have been perfected to connect the great
system of Independent companies in Indiana and
Kentucky. This will give Indiana telephone users
connection as far south as Memphis and Mobile.
service will make it possible for the Indiana telephone patrons to get connection with 150,000 telephone users in the south.
The United States Government is putting in a
private telephone exchange at the Army Post, (Ft.
Benjamin Harrison) which will connect all the regimental quarters with the office of the command, and
the commissary quartermaster's depot, etc. Connection is also being made with the city, and longdistance service will be established. The encampment soon to be held will find the duties of the
camp less irksome because of the use of the telephone.
The Home Telephone Company of Wabash has
begun the construction of an $8,000 exchange building in which the company will install a multiple
system, the whole improvement to cost about $40,-

The new

13

The promoters say that at the
$10.
years they expect to operate at a cost
of $2 to $5 per year per telephone to each shareholder.
Long-distance connections have been seend of

cured

five

over

the

Bell

Telephone

American Telegraph companies'

and

the

lines.

W.

Telephone News from the Northwest.
The

council

Thief River Falls, Minn., has
again refused permission to the Northwestern Teleof

phone Exchange Company

company now threatens

to use the streets.
legal proceedings.

The

P. I. Muri, secretary of the Twin Lake and
Butte Telephone Company, is taking bids at York,
N. D., for the construction of a telephone line
22 miles long.
The Strout Telephone Company has been organized and will construct a rural line to connect
with the Litchfield (Minn.) Telephone Exchange

Company's system.
The Western Mutual
Leola,

S.

D.,

where

it

will

Telephone Company of
extend its line to Aberdeen,
connect with the Dakota Central

will

telephone system.
S. K. Groth was appointed chairman of a committee of business men at Thor, Iowa, to investigate the advisability of building a telephone system.
Work on the new People's Mutual Telephone
system at Sidney, Iowa, is to be started immediately.

Albert Johnstad of Henden, S. D., has received
the contract to build 30 miles of rural telephone

Howard County, South Dakota.
ordinance will be passed by the council at
Crookston, Minn., giving the Northwestern Telephone Exchange Company permission to put in a
conduit system.
R.
line

in

An

Michigan Telephone Matters.
The Marquette Construction Company has been
organized at Detroit to build the new plant for
the Home Telephone Company. Articles of incorporation have been filed.
C. M. Foster and T. H.
Wagner of St. Louis, and W. B. Woodbury and
Thomas A. E. Weadock of Detroit each hold
one share, and Max Koehler of St. Louis holds
246 shares as trustee. The capital stock is fixed
The articles of the Home
at $25,000, half paid in.

Telephone Company have been amended to make

amount paid

in $3,096,000 of the $6,000,000
$100,000 in cash and the balance in
evidently a high valuation
property. There
is
placed on the franchise, for which the company
fought so hard.
Village authorities of Otisville object to poles
being placed in the streets and are making trouble
for the Michigan State Telephone Company, which
attempting to extend its lines in the village.
is
The same trouble has been experienced at McBain
by the Citizens' Telephone Company.
Stockholders of the Wexford County Independent Telephone Company have increased the capital
stock from $1,000 to $2,000. G. A. Gilbert was
elected secretary and E. Gilbert treasurer of the

the

Whether a telephone company has

the power to
charge a higher rate for service to an incessant user
to be determined by a suit filed by Charles
is
Faucett, a stock buyer of Greenfield. The Fortville
Company increased the price of service to Faucett
on account of his using the line oftener than other
subscribers and refused to connect him with a person desiring to talk with him. Faucett has paid
for service at the rate charged others and refuses
to pay more and asks for $600 damages for being
S.
refused connection.

capitalization,

'

O. Litchard has resigned as manager.
Lines are being built and the system will soon
B.
be ready for the installing of telephones.

Canadian Telephone Items.
The Canadian Senate has passed the bill of the
Bell Telephone Company of Canada, which authorizes the company to increase its capital stock
to $30,000,000, without amendment.
The special committee of the City Council of
Ottawa has recommended that the Bell Telephone
Company be granted an extension of its exclusive
franchise in the city for a period of two years only.
Owing to the early prorogation of the Dominion
Parliament, the bill promoted by the government
of Manitoba to empower that province to carry out
its scheme of a provincial telephone system could
not be put through this session.
By an amendment to the railway act of Canada
it
is provided that where a telephone company is
given the right of entry to a railway station it
shall not be compelled to pay damages where this
service upsets a monopoly that any other company
hitherto enjoyed in these premises. It was also
provided that all telephone tolls shall be subject
to the approval of the Board of Railway Commissioners of Canada, and the board may order telephone companies to make connections with municipal telephone systems.
Landsowne, Out., is being equipped with an Independent telephone line. The service is controlled

Telephone Company,
by the Landsowne Rural
which was recently organized. This service has a
radius of 10 miles and will prove a great convenience.
Shares in the company are $50 each, payable in five years at the rate of $10 per annum.
Each subscriber is a shareholder, so that the cost
of using a telephone each year of the five will not

GENERAL TELEPHONE NEWS.
The Gothard Telephone Company
S.

of

D., has
$25,000.

been

of Beresford,
incorporated with a capital stock

The Barnum Telephone Company has been
granted a franchise for an exchange at Moose Lake,
Minn.
The Montana Independent Telephone Company
has been granted a franchise for a local system
in Great Falls, Mont.
Plans have been filed by the Independent Telephone Company of Seattle, Wash., for a two-story
brick veneer building, 36 by 62 feet, to be used
The building will cost about
as an exchange.
$10,000.

The capital stock of the Suburban Telephone
Company of Clayton, Mo., has been increased from
$100,000 to $6,000,000. H. W. Karrenbrock is president of the company and Joseph B. Greensfelder
is

secretary.

W. Anderson

of Wheatland, Cal., has applied
supervisors of Marysville, Cal., for a telephone franchise. Mr. Anderson has connections
with Lincoln, Nicolaus and Auburn, and wants to
enter Marysville. Bids are to be advertised for,
the life of the franchise to be 25 years.
F.

to

the

Thaddeus S. Lane, representing the Montana Independent Telephone Company, has been in Great
Falls, Mont., asking permission to erect poles and
string cables for a new telephone system in Great

A

modern building to
Falls.
plant will be erected later. The
to spend $2,000,000 in the state.

accommodate the
company expects

Among the telephone companies recently incorporated are the following: Day County Telephone
Company, Grant, Okla.; Albana Central Telephone
Company, St. John, Kan.; Moline Telephone ComMoorland Mutual Telephone
pany, Moline, Kan.
Company, Moorland, Iowa; Farmers' Mutual Telephone Company, Stella, Neb.
;

Great Britain.

North

company.

000.

CORRESPONDENCE.

more than

be

London,

made

June 20.— Reference

has

already

been

in these notes

coming general
government in

to the feeling that is fast bein England that with the present
power, private enterprise, so far

as new parliamentary promotions are concerned,
has come to a dead stop. This has been instanced
by the proceedings in connection with the supply of
electric power for London, but nothing could be
calculated to facilitate the existing methods adopted
by so many of the local authorities as a speech
which was made by Mr. John Burns a few days
ago, on the occasion of the opening of the new
Brighton electricity works. Mr. Burns is president
of the Local Government Board, which authority
has to sanction all loans asked for by local authorities.
He advised local authorities to go on and
spend money upon matters such as an electricity undertaking, and not to bother about making a loss
for a few years of a thousand pounds or so.
It
is
a pity that such unqualified expressions should
be used by a gentleman in the position of a cabinet

minister.

is noteworthy that in
Great Britain recently
a considerably greater amount of attention has been
paid to lamps and illumination than was formerly
the case. Hence it is not surprising that a proposal is being made to form an illuminating engineering society whose function it shall be to discuss upon a scientific basis the merits and faults
of the different illuminants now used for public
and other lighting purposes, and to define the
sphere of useful application for each of them.
The annual expenditure for lighting purposes is
estimated to exceed $175,000,000 in the United Kingdom, so that only a small increase in the efficiency
of the systems used will amount to a considerable
saving per annum. The gentleman who is moving
in the matter is Mr. Leon Gaster.
An international colliery exhibition is now being
held in London, and it is remarkable for the very
large show made of electrical appliances, and for
the fact that several firms are to be found here
who were not exhibiting at the big electrical ex-

It

hibition at Olympia last autumn.
The chief features are electrical coal-cutting appliances and electric winding machinery, the latter being a subject
to which particular attention is now being paid.
The Westinghouse company, for instance, shows
winding gear for both alternating and continuous
current, while other details worthy of mention
are a depth indicator and retardation indicator,
shown by the Lahmeyer Electrical Company, for
indicating to the man working the winding gear
the exact position of the cages, the other being

an instrument which automatically prevents overwinding. This firm has also evolved a signaling
system which indicates to the attendant, by means
of colored incandescent lamps, whether the load is
to be men or material, or whether the journey is
to be made for testing purposes.
The main feature
of the show, from the electrical point of view, is
that the design of the various machines goes with
the motor that is to drive them, and not independently, as was always the case until recently.
The last three years have seen vast strides in these
matters.

The proposal of the consulting engineer and resident engineer to the Edinburgh Corporation that
greater importance should be paid in the future
to the building up of the reserve fund, has not
met with the approval of the council, as a whole.
electric-lighting committee recommended that,
accordance with the report of the two gentlemen above referred to and which was discussed
in these notes
the reserve fund of the electricity
department should be brought up to its maximum
possible
earliest
date, and that afterward it
at -the
should be maintained at five per cent, of the capiThis recommendation was lost in
tal expenditure.

The
in

—

—

council by six votes. The Edinburgh council is
also considering the question of electric traction.
This city is remarkable in Great Britain for having
a most complete and satisfactory cable system of
tramways, which is in the hands of a company.
The question of electric traction, however, is under
discussion, and a deputation has been appointed
to visit various towns where surface-contact and
conduit systems are in use.
At the annual convention of the Municipal Electrical Association, which is being held this week,
the burden of the presidential address, which was
delivered by Mr. J.
Edgecombe, the chief electrical engineer at Kingston-on-Thames, was that
a central bureau should be established having for
its
raison d'etre the collection and tabulation of
statistical information relating to the electrical undertakings of the United Kingdom. Complaints
are being made on all hands by municipal engineers
as to the number of inquiries which the}' are continually receiving for information relating to their
works, and the suggestion is that this should be
sent, at certain periods, to the central bureau, to
which all inquirers would be referred. It would
be interesting to know what those technical journals which publish annually such statistics as those
referred to think of the proposition.
An interesting lawsuit is now in progress between the Westinghouse company and a man who

H

;
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claims that certain improvements in the design
of electrical machinery which he submitted to the
company and which were rejected have since been
embodied in the machines made by the Westinghouse people. The hearing has extended over several days, and is not yet completed.

—

—

(London)

The Southwark

Borough

Council

is

placing itself in an invidious position by refusing
to discuss an offer by an electric supply company
to give a supply of energy for street lighting at
a price cheaper than the council is supplying from
its

own

station.

Considerable feeling is being displayed both by
Lloyds and the Marconi company in connection
with the government's wireless-telegraph bill, which
extends their control for another two years.
Lloyds argue that in effect it confers a monopoly

upon the Marconi company, whereas the
course, contends that it does not.
in the last stage, it is not likely that
now be stayed.

As

its

latter,

the

bill

of
is

course will
<-*.

July

elevated structure on Mystic

Carolina Legislature in granting rights to a number of power companies, including the Portman
Shoals development near Anderson, on the ground
that the rivers on which plants were to be erected
are under federal jurisdiction. A complaint has
already been forwarded to Washington from South
Carolina dealing with the subject, and the authorities at Washington have asked the governor for
a copy of the law on the matter, and for his

and

opinion.

Rapid Transit commissioners, however, are understood to be irrevocably opposed to any extension
C.

of the elevated roads.

New

I.

C.

England.

—

Boston, June 30. Mayor Dwyer of Medford, Mass.,
has vetoed the ordinance granting a location for an

Avenue to the Boston
The Medford
Lowell Interurban Company.
City Council has sustained the mayor's veto.
The negotiations for the New York, New Haven
and Hartford Railroad Company's purchase of the
Rhode Island street railway and the Connecticut
Railway and Lighting Company's systems from
the United Gas Improvement Company of Philadelphia, Pa., have ended in a disagreement.
The village of Morrisville, Vt, has contracted
for the construction of a dam at Cady's Falls, the
dam to be part of the village plant to furnish electric light and power. The village will sell power
to manufacturers.

Consolidated Railway Company has comsurvey for the proposed electric railway
between Rockville and Stafford Springs, Conn.
This will be a section of the Hartford and Worcester road.
The route was over private land most of

The

New

York.

pleted

New York city, June 30.— Delegates to the convention of the Street Railway Association of the
states of New York visited Schenectady yesterday
Electric and
invitation of the General
at the
American Locomotive companies. The party included some 50 members of the association and
was in charge ot Manager E. F. Peck of the
Schenectady Railway Company, chairman of the
entertainment committee, and other officials. Special cars furnished by the local railway company
brought the guests to the city where they were
by

received

officials

of

the

American Locomotive

the works, the party
proceeded to the factories of the General Electric

Company.

viewing

After

Company, where an informal lunch was served

in

The rethe new firemen's headquarters building.
ception committee at the works of the General
Electric Company included J. G. Barry, C. P.
Haskins, G. H. Hill, E. D. Priest, Theo. Beran,
manager of the New York office; F. H. Gale and
After lunch the party spent the afterothers.
noon in viewing the works, leaving about 4 o'clock.
Yesterday morning John Miller drove his horse
When
to a watering trough in Eighty-sixth street.
the horse touched his nose to the water he flew
back with a snort and fell over dead. There had
been a thunder storm in the morning, and it was
discovered that an electric-light wire had been
blown down and one end fell to the trough, formThe water and tank were heaving a connection.
ily charged and the horse received the shock when
he touched the water.
Considerable interest was shown by officials of
the New York Edison Company in the news that
the Chicago Edison and Commonwealth Electric
Companies had voluntarily reduced the rates for
Arthur Williams said the relighting current.
duction is in line with the policy of all the big
"The new Chicago price will
electric companies.
average about the same as we get here," said Mr.
Williams. "New York, Chicago, Boston and Philadelphia are getting cheaper electricity than any
four of the big cities on the other side of the
world.
Ten cents for electricity is the equivalent
for dollar gas, and these big cities in America
London, Paris,
enjoy that rate approximately.
Berlin and Vienna pay a great deal more."
The charge of eight cents fare made by the
new Interborough electric lines in the Bronx, for
a transfer to the Subway, has aroused those who
The Heights Taxare compelled to pay it daily.
payers' Association has decided to combine with
other organizations in the Bronx and on Washington Heights to compel the company to issue
transfers to the Subway for one five-cent fare.
This, the association says, is provided for in the
'

franchise.
in the bottom of the Subway and
of tanks with cold water, through
which air is to be forced, is the latest plan for
cooling the subway submitted to the Rapid Transit
From
commissioners by Chief Engineer Rice.
Mr. Rice's report it appears that none of the
plans which were expected to cool the Subway
Mr. Rice's plan is that used
has been successful.
Subway in Paris. Mr. Rice
in the Metropolitan
proposed to drive four eight-inch wells through
the bottom of the Subway to a depth sufficient to
This
obtain 400 gallons of water per minute.
water will be carried into shallow tanks by pumps.
Four huge fans will be installed to force air
The water
through these tanks, thus cooling it.
in the tanks, according to Mr. Rice, will be about
52 degrees, and he believes that the air forced
through it would bring the temperature in the
Subway down to 64 degrees.
The proposal to add third tracks to the Second
and Third Avenue elevated roads was killed by
unanimous vote of the Rapid Transit CommisNow the corporation counsel
sioners yesterday.
will seek an injunction to forbid the Interborough
company from operating the present third track
on Third avenue, and the track may be removed.
The Interborough company asked the commission
franchise for the third tracks.
for a perpetual
The perpetuity clause was what led to the rejecof
application.
The Interborough comthe
tion
pany, it is said, may amend its application and present it again, offering the city better terms.
The

Wells driven

filing

a

series

1906

7,

its

the distance.
In accordance with the recent Connecticut Supreme Court's permanent injunction against the
use of the third rail in the city of New Britain,
the New York, New Haven and Hartford Railroad
Company has given orders to change the power
from electricity to steam as soon as possible. The
company has until August 1st to abolish the third

Steam will be used until an overhead trolley
system has been constructed.
In behalf of A. B. Leach & Co. and a number
of Maine capitalists, Carl P. Dennett has completed negotiations for the purchase of all the
Electric
Company's stock
Consolidated
(50,000
shares) and bonds. Mr. Dennett will pay $500,000
for the bonds.
The new owners will build a modern power plant on the Saco River within 18 miles
rail.

They proof Portland, Me., at a cost of $500,000.
pose to furnish additional electric power in Portland, amounting to 3,000 horsepower.
The Consolidated Railway Company is preparing plans for an addition to its New Haven
(Conn.) power plant.
It will erect a one-story
brick building 60 by 70 feet and will install three
500-horsepower boilers, a large generator set and
condensers.
The company will also enlarge its
Branford (Conn.) power plant.
The Boston aldermen, sitting as committee of
the whole, have given a hearing to the Metropolitan Home Telephone Company, which wishes a
Boston franchise. Alfred S. Hayes, the company's
counsel, was the only person who appeared. He
said that the company would furnish 200 free telephones to the city. The committee will later consider a motion inviting the New England Telephone and Telegraph Company to appear before it
and argue against competition.
The Bennington and Hoosac Valley Electric
Railroad Company has decided to extend its electric railway from Bennington, Vt., to Troy, N. Y.
The Consolidated Railway Company has bought
the control of the Torrington and Winchester Railway Company, which owns an electric railway between Torrington and Winsted, Conn., a distance of
B.

14 miles.

Southeastern States.

number of improvements.
The appointment in the federal court of a temporary receiver for the Cape Fear Power Company
at
Fayetteville,
N. C, has caused considerable
disappointment among the cotton mills and manufacturing plants, who were awaiting the arrival of
the electric current to supply their motive power,
and it is hoped that matters will soon be adjusted
so that work can proceed with little delay.
The Rockingham (N. C.) Power Company has
let the contract to W. R. Bonsai & Co. of Hamlet,
N. C, for erection of a dam across the Pee Dee
River at Bluitt's Falls, where, it is said, 28,000
horsepower will be developed. Transmission lines
will be built to Wadesboro, Rockingham and other
points.

ership
dead.

now
of

The

likely that the plan for municipal owna lighting plant in Richmond, Va., is
committees on electricity and finance

have tabled the matter and asked the council to
advertise

for

bids

for

lighting

the city for three

years.

The

secretary of state has this week granted a
to the South Carolina Public Service
Corporation, with an initial capital of $500,000, to
build an electric railway from Orangeburg, S. C,
to the sawmill town of Ferguson, on the Santee
River, 65 miles distant. The incorporators include
T. Timmes of Brooklyn and J. A. Graig of
J.
irangeburg.

commission

1

The

Lynchburg

(Va.)

and

The first spike was driven on June 22d for the
interurban electric railway to connect Anderson;
S. C, with Belton and other points.
Plans are on foot in Atlanta, Ga., for the incorporation of two of the biggest electrical houses
in the South within three months.
One company
proposes to deal in electrical supplies, construction
and equipment, and the second, with about the
same stockholders as the first, will handle some
other line of the electrical supplj business
The
names of the promoters have not yet been made
public.

L.

Ohio.

—

Cleveland, June 30. Rumors have been afloat here
for several days to the effect that most of the electric roads centering in Cleveland will be merged
under the management of one large corporation.
This was the idea of the old Everett-Moore syndicate, it is said, and it is being renewed with
Henry A. Everett as one of the leading figures.
A few days ago it was announced that the Cleveland Electric would probably be taken over by
an eastern syndicate on a lease. The others are
the Lake Shore Electric; the Detroit United; Toledo Railways and Light; Northern Ohio Traction
and Light
Cleveland; Painesville and Eastern
Cleveland, Painesville and Ashtabula; Cleveland
and Southwestern, and the extensions of these
;

roads.

The

Shore

and Lorain
It

double-track work on
road between Cleveland
be completed by August 1st.
the management of the Cleveland
Company is willing to put the
fare controversy before the people

greater part

Lake

the

will

said that

is

Electric

Railway

the

of

electric

settlement of the
to vote upon this fall, if
submit his leasing plan.

Mayor Johnson

will also

The Marion Town Council has granted a
chise

the

to

Marion-Findlay

fran-

being

railway,

pro-

moted by G W. Meeker and others.
Employes of the Cleveland Electric Railway Com"
pany held their annual outing at Shadduck's Grove
Wednesday, about 800 persons being present. After
the race contests and other sporting events preswere made

the three oldest employes of
of service, as follows
Patrick Campbell, 39 years
Frank Richter, 36 years,
and Christ Hendrickson, 31 years. The affair was
one of the most pleasant ever held by the association of railway men.
The Indiana, Columbus and Eastern Traction
Company has filed a mortgage for $18,500,000 in
each of the 18 counties of this state through which
the lines it has acquired pass. Attorney George
Warrington of Cincinnati has just returned from
Philadelphia, where the deal for financing the company was completed. The roads included under this
head by purchase or lease are as follows Dayton,
Springfield and Urbana Urbana, Beflefontaine and
Northern Columbus, London and Springfield Columbus, Grove City and Southwestern
Columbus,
ents
the

company

to

in point

:

;

:

—

is

bond

;

Charlotte, N. C, June 30. The Athens (Ga.)
Electric Company has been granted the right to
increase its capital stock from $125,000 to $275,000.
The company at an early date proposes to make a

It

The town of Cartersville, Ga., has voted a
issue for the improvement of the gas plants
to build a municipal electric-light plant.

Traction

Company

has

been granted the right to extend its lines out to
the fair grounds over the Salem turnpike.
Indications point to a test of an act of the South

;

;

;

Buckeye Lake and Newark; Columbus, Newark
and Zanesville; Columbus and Lake Michigan; Dayton and Western
Dayton and Northern Dayton
and Muncie, and the Zanesville Light and Power
Company.
The Vnion Gas and Electric Company has deposited $5,000,000 in New York banks, of which
;

;

is to be used for betterments of the gas
electric plants at Cincinnati and $3,000,000 will

$2,000,000

and

be allowed to remain as a guarantee of the payof dividends of the Cincinnati Gas and Electric Company.
few days ago the directors of
the latter met and completed the details of the deal
vhereby the company leases all its property to the
new incorporation, which will take charge on July

ment

A

1st.

A general passenger and freight office has been
opened by the Schoepf people in the McCune Block
at Columbus, Walter Hurd being the general passenger and freight agent. He will have jurisdiction over

the lines of the syndicate in Ohio.
been made in the wages of the
the old Appleyard roads that
seven cents an hour. All who
employment of the roads three
years will receive 21 cents an hour; those who
have served four years will get 22 cents five years,
23 cents, and six years, 25 cents.
The Fisk Electric Company of Toledo has been
incorporated with a capital stock of $10,000 by
B. Fisk, Jr., and others.
J.
The Forest City Railway Company has issued a
prospectus to investors. It shows that an issue of
$2,000,000 cumulative six per cent, preferred stock
will be issued, but under its contract with the Municipal Traction Company, no bonds are to be isall

An

advance has
men employed on
will average about
have been in the

;

July
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A

statement of Mayor Johnson accompanies
sued.
the prospectus, in which he says that he will favor
these two companies in every way possible and recommends this stock to investors.
In the case of Anna Holzencamp against the Cincinnati Traction Company, the supreme court has
decided that a person standing at a regular stopping
place awaiting to board a car and injured by a falling trolley pole, raises the presumption of negligence
on the part of the railroad company and the person
may recover damages, unless the proof is rebutted.
Officers of the Indiana, Columbus and Eastern
President, J. B. Foraker, Jr. viceare as follows
president, W. H. McAlister; secretary and treasIn addition to these men
urer, Thomas Fitzgerald.
the directors are W. Kelsey Schoepf and John C.
;

:

Gallagher.
syndicate headed by J. R. Nutt has offered
$6.25 per share for all the stock of the Toledo and
Western. It is said that the officers and directors
are willing to accept the bid and are endeavoring
to get the stockholders to do so.
Mayor Thomas L. Johnson of Cleveland has been
asked to act as sole arbitrator in a strike of the
employes of the Lehigh Valley Transit Company at
Allentown, Pa. This request is unique from the
fact that this road is controlled by the estate of the
mayor's brother, of which he is administrator.

A

The Sandusky, Fremont and Southern has
$500,000

first

sold

mortgage bonds, guaranteed by the

Lake Shore Electric, the proceeds to be used in beginning the construction of the line.
Interested persons have agreed to dismiss the
suit of the Gamewell Fire Alarm people against
the city of Cleveland.
This suit was filed in 1901,
the allegations were that the city did not
carry out its part of the contract. The dismissal
of the suit will put the city in position to install
any system it desires, and it is probable that one
designed by a local man will be used.
O. M. C.

and

Indiana.
Indianapolis,

June

30.

—The

Gary &

Hammond

Traction Company has filed articles of incorporation with the secretary of state with a capital stock
of $10,000. The company proposes to construct a
system of street and interurban railways in and
connecting Hammond, East Chicago and Gary in
Calumet township and in other intermediate or
nearby towns and cities of Indiana. The company
also proposes to produce and supply electricity and
steam for light, heat and power to the towns and
cities of that vicinity.
The principal office will be
in Gary.
K. K. Knoff, W. D. Hayne, William
Beepe and G. R. Call are incorporators.
The Evansville, Princeton and Vincennes Interurban Railway Company has incorporated and capitalized at $1,600,000.
The purposes of the corporation are to construct, operate, purchase and lease
street and interurban railways in and between the
cities of Evansville, Princeton, Vincennes and intervening towns, and from Vincennes to Washington and Petersburg. The company also proposes
to supply electricity and steam for light, heat and

power

the cities and towns through which the
road runs. The men backing this scheme are
Samuel T. Murdock, Henry Marshall, William V.
Stuart of Lafayette and Robert L. Todd of Evansin

ville.

The

deal which has been on for

tween the

Indiana Union

Traction

some time be-

Company and

the Anderson City Council, whereby the franchise
of the traction company is extended to 1952 and the
traction company in return agrees to build its main

has been closed. The
will spend $125,000 on
also agrees to have in
operation by December, 1909, a line from this city
to Elwood, via Frankton, also a line from this city
to Newcastle via Middletown.
That part of the new line of the Terre Haute and
shops here by July

7,

1907,

company announces that
its
shops. The company

it

Company, between Shelburn and
was opened for regular traffic June 25th.
announced that the traction syndicate repre-

Sullivan Traction
Sullivan,
It is

in Indiana by Hugh J. McGowan and in
Ohio by W. Kelsey Schoepf will take over the Dayton and Northern and Dayton and Muncie lines
July 2d. It is also believed official announcement of
the leasing of the Dayton and Western will be made

sented

at that time.

,

Heat and Power Company of
Akron, Ind., has been incorporated and capitalized
at $10,000 to build and operate an electric light, heat
and power plant in Akron, and to supply the citizens with light, heat and power. O. O. Russell, A.
A. Gast and R. R. Carr are the incorporators.

The Akron

Light,

In order to meet the demand for electricity the
Exansville Gas and Electric Light Company has
decided to install two additional turbine engines in
The two turbines to be inits plant in Evansville.
stalled will be of 1,000 and 1,500 kilowatts capacity
respectively. The company managers say this unexpected demand for electricity comes from the interurban traction lines and the city parks. The
managers of the plant say they can furnish the traction companies with power cheaper than they can
make it themselves. In proof of this claim the Mt.
Vernon and the Newburg traction lines are now
supplied with power from this plant. The second
demand comes from parks and summer resorts.
Charles E. Rugger has been appointed receiver
for the Muncie Gas Light and Fuel Company of

Muncie.

and

will

15

This plant will likely change hands soon
then be improved and made profitable.
S.S.

bers of the Senate or of the House of
of Canada with their baggage."

Commons
W.

Illinois.

Michigan.

—

Grand Rapids, June 30. The work of connecting the sub-station of the Grand Rapids-Muskegon
Power Company is nearly completed, and within 20
days the company will be ready to furnish power
to Grand Rapids consumers.
The two biggest concerns to be supplied are the Grand Rapids, Holland and Chicago Railroad and the Eagle Plaster
Mills, the two consuming 4,000 horsepower daily.
This will utilize all of the power available from
the one dam at Big Rapids.
No more power will
be contracted until other dams are completed, requiring another year of work.
It is said that negotiations are still pending for a combination of
the power company with the Grand Rapids Edison
Company. The Muskegon interurban road and two
big Muskegon concerns are using the power.
The
big plant of the Brunswick-Balke-Collender Company, now being constructed in Muskegon, will
also use the power.
The taxpayers of Paw Paw have voted $50,000
bonds for electric lights and waterworks.
The business of the Grand Rapids, Grand Haven
and Muskegon Railway shows a gain of 20 per
cent, over that of a year ago.
This road is operated by the third-rail system.
To meet a 90-cent gas rate the Jackson Light
and Power Company of Jackson has announced
that after July 1st the charge for electric lighting
will be reduced 25 per cent.
The city of Marquette is to install a second
'

power and

lighting plant on Dead River at a cost
of $60,000.
The new plant will be half again as
large as the one now in commission and the two
will have a capacity of 2,500 horsepower.
The
work will be spread over three years.
The annual report of the financial condition of
the Lansing electric light plant shows that the plant
received from the city for the fiscal year $5,000,
while in the preceding year it received $15,000.
From private consumers it received nearly $58,000,
During the
a gain of nearly $16,000 for the year.
last year $32,000 was spent for construction work,
against $35,000 the previous year, and operating
expenses were $38,000, against $34,000 the previous
year.

The Detroit United Railway has inaugurated a
through service between Mt. Clemens and' Toledo.
A through service from Detroit to Cleveland is
planned.
The People's Railway Company of Detroit has
filed
articles
of association, having incorporated
The Detroit
with a nominal capital of $100,000.
Trust Company is named as fiscal agent, and Detroiters who are interested in the corporation are
L. W. B.
Henry Blackwell and Will A. Waite.

Dominion of Canada.

—

June 30. Government statistics show
that the growth of electric railways in the Dominion during the last five years has not kept pace
with the general growth of the country or with
In 1901 the total
the expansion in steam roads.
electric-railway mileage in Canada was 674 miles
and in 1905 it had only increased to 793 miles, or
by an average of 24 miles a year.
An injunction has been granted restraining the
town of Kenora from continuing the erection, on
the east branch of the Winnipeg River, of a muOttawa,

nicipal

power

plant.

The town

is

erecting a

dam

on the river, half of the bed of which is now
claimed by the Keewatin Power Company and half
by the Hudson Bay Company.
The application of the International Railway
Company to be allowed to develop additional
power at its plant on the Canadian side of Niagara
Falls and transmit energy to the American side to
operate its railways there was considered by the
new Ontario hydro-electric power commission at
The application had
its first meeting held recently.
been transferred from the Niagara Park commission to the

The

new

initial

tribunal for decision.
report of the city of Ottawa Electric

Commission has been issued. On July 17, 1905, in
amalgamation of electric
the
order to prevent
companies, which proposed to put up the rates, the
expropriated, by virtue of its charter, the
Consumers' Electric Company. The civic plant has
ended the first ioj^ months of its existence since
The
it took over the plant with a balance of $826.
number of customers has increased 40 per cent.

city

practically ran itself
while the City Council fought over the best method

For months

of

the

past

plant

management.

A

movement has been on foot among members
of the Dominion Parliament to make all electric
railways holding a federal charter carry the Parliament members free of charge.^ The railway act
of 1903 states in its interpretation clause that a
railway means any railway which a company has
power to construct. Many railway and legal experts are of the opinion that electric railways come
under this definition and that those operating
under federal charters must comply with the clause
"The company shall furnish
which states that
free transportation upon any of its trains for mem:

Peoria, June

30.— The Camp Point

Power

has

and

Company

Electric Light
incorporated to
power plant.
Incor-

been

operate an electric-light and
porators are Ed E. Hollister,
and George C. Gid.

Frank H.

Whitney

The Cameron

Electric Company of Chicago has
been incorporated, with a capital stock of $5,000, to

manufacture
E. Cameron,

electric

Ed

machinery and supplies. Harry
Granger

R. Liver and Joseph A.
are the incorporators.

The Chillicothe Water, Light and Power Company has succeeded to the business of J. G. Daily.
The new company

is

capitalized

stockholders being W.
Chicago and F. N. Earl of Piano.

principal

at

H.

$50,000,

Koctor

the
of

The Keokuk and Western Illinois Electric Company announces that it is now ready to begin the
construction of the interurban line between Keokuk
and Carthage. It is stated that this line is the
nucleus of an extensive interurban system whose
eastern terminal will be Galesburg.
The McKinley syndicate now has a fast through
service in operation between Springfield and St.
Louis.
The Corn Belt Limited, as they have styled
the new train service, consists of three new cars
that are complete in every detail, even to smoking
room, cafe and observation compartments.
While
at present the southern terminus is Granite City,
the passenger can take a terminal into St. Louis.
It is only a short time until the cars will run
into St. Louis.
The company has purchased land
extending clear down to the river.
ferry service
will be used and the cars will be taken across the
river and go into the heart of the city.
The Central Railway of this city, which is a part
of the McKinley system, will build a line to East
Peoria at once, using the bridge now being built
by. tile syndicate, but after that using its own track
and furnish an independent service to East Peoria.
Sample books of interurban mileage have been
issued by the Illinois Traction Company.
The
books will be sold in various sizes, and besides being good on the traction company lines will also be
honored by the Aurora, Elgin and Southern, Joliet,
Plainfield and Aurora, Chicago and Joliet Electric
Company, and the Chicago and Desplaines Valley

A

Company.
At Monmouth

a proposal to light the city by gas
instead of electricity is being considered.
V. N.

Pacific Slope.

—

San Francisco, June 28. The light and power
situation in San Francisco is still slowly improving.
A number of the manufacturing plants in the districts south of Market Street have been supplied
with direct current for the operation of machinery,
although a number of manufacturers got tired of
waiting for proper facilities in the city and located

on the larger sites offered them across the Bay
and in other parts of the state, instead of rebuilding
their

old

plants.

The underground

distribution

is

not yet perfect

on the San Francisco Gas and Electric circuits, and
there are the usual complaints of temporary interruptions of lighting service in some quarters and
of inferior lights in others. The old Edison threewire underground system is again in use over the
greater part of the district east of Van Ness Avenue and it bids fair to continue its usefulness to
future generations.
Several motor-generator sets
feeding into this system are again in operation in
what is left of the burned Jessie Street station.
The United Railroads is rapidly completing the
electrical equipping of the Sutter Street cable road,
and when it starts up in a few days it will be of
great service to the community which now depends upon the Ellis and Eddy Street cars for
transportation between the ferries and the new
retail business centers on Fillmore Street and Van

Ness Avenue.

The company

finds

difficulty

in

se-

curing enough workmen.
It is reported that there is a strong possibility
that the 20-year contract under which the California Gas and Electric Corporation was to furnish
the United Railroads of San Francisco with all
of the power needed to operate its cars, beginning
with June 1st, will be abrogated without strong
The
opposition on the part of either company.
corporation, now a part of the new Pacific Gas
and Electric, has almost completed a 16,000-horsepower gas-engine plant near the city as a reserve

generating station to enable that contract to be
filled, but it is said that the United Railroads has
plans for another source of electric power.
C. P. Baird, who is connected with the Valley
Electric Company of Santa Maria, is in Lompoc,
Cal., for the purpose of looking over the ground
with a view to putting in an electric plant at that
place.

The small damage to the Geary Street Railroad,
San Francisco, has been repaired. The cars are
well patronized and a four-minute headway is in
The cable was uninjured by
force on the line.
the

fire.

On June

24th a fire destroyed the Reno Light,
Power and Water Company's plant, situated on the
A.
Truckee River. The plant will be rebuilt.
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Bertram T. Holdeman
inspector at Evansville, Ind., to become electrical
and general inspector for Burrows, Marsh & McLennan in Chicago.
C. J. H. Woodbury of Boston, a member of the
American Telephone and Telegraph Company's

engineering staff, has been given the
doctor of science by Union College.

degree

of

Louis A. Ferguson, second vice-president; Peter
and R. C. P.
engineer,
electrical
Holmes, purchasing agent of the Chicago Edison
Company, returned from their European trip on

Junkersfeld,

June

30th.

Dr. A. E. Kennelly and Howard A. Carson have
been given the honorary degree of master of arts
by Harvard College. Dr. Kennelly is one of the
foremost electrical engineers of the country. Since
1902 he has been professor of electrical engineering
at Harvard, and he is a past-president of the
American Institute of Electrical Engineers. Mr.
Carson is the engineer of the Boston rapid-transit
tunnels.

Mrs. W. W. Smith, her daughter Eleanor, aged
25, and son Gerard, aged 21, were killed, it is
reported, in the railroad horror at Salisbury, EngMrs. Smith was the widow of
land, on July 1st.
the Mr. Smith of the Smith- Vaile Company, afterward the Stillwell-Bierce & Smith- Vaile Company,
and now the Piatt Iron Works Company of Dayton, Ohio, manufacturer of waterwheels. The members of the family were making a holiday
abroad, and in death they were not divided.

tour

Tne

son would have graduated from Yale next year.

New

York, publisher of Cassier's Magazine and the Electrical Age, was, according to the list in the daily newspapers, one
Louis

Cassier

of

those killed in the frightful railroad accident
Mr. Cassier
at Salisbury, England, on July 1st.
was about 44 years of age and a native of Boston.
He was a man of great energy and well known
He
electrical industries.
in the mechanical and
attended the Atlantic City convention of the National Electric Light Association a month ago.
Mrs. Cassier will have the sympathy of many
friends in her sudden and shocking bereavement.

made

he

that

has resigned as electrical

this

of

part

the

general

July
line

his

and today thousands of users can testify
to trie practicability of the types designed by him.
When the George Cutter Company was organized
Mr. Scheible was made secretary and treasurer,
which position he held until he sold out his interDuring the last few years
est a few months ago.
the added duties of buyer and sales manager left
no time for designing, but the number of types
now being developed by his new company implies
The Ajax
that he may make up for lost time.
hobby,

Company has leased the entire floor
building at 12 and 14 South Jefferson
Street,
Chicago, where it will manufacture improved forms of the outdoor lighting specialties
originally designed by Mr. Scheible, together with
the new types just being brought out under his
Line Material
the

of

own

patents.

about 35 years condepartment of the city
Anthony's Hospital in
His health began to.
Chicago on June 30th.
fail last January and he had not been well since.
Mr. Hyland was born in Lowell, Mass., 58 years
ago.
He received his education at Notre Dame
About 35 years ago he entered the
University.
Chicago as lineman in the
office of
fire alarm
Here he learned telegraphy
repair department.
and soon after was made chief operator. For the
last six years he was acting assistant city elecLast January, when his health began to
trician.

M.

David

Hyland,

for

nected with the electrical
of Chicago, died at St.

Metropolitan's gain was
year, the daily average
per cent.

fail,

Mr. Hyland resigned

his

He was

position.

the City Hall, where he had
many friends. It is said of him that he took but
The funeral
one vacation in nearly 40 years.
services were held at the home of his brother
and sister, 1009 Park avenue, who are his only
surviving relatives.
number of city officials
and employes of the electrical department attended the funeral.

known about

A

attained.

The control and management of various electricrailway and lighting interests in Schuylkill County,
Pennsylvania, have been acquired by J. G. White
& Co. In the combination are 15 companies supplying practically all the existing railway and lighting services of Schuylkill County and vicinity. The
companies have 57 miles of electric railroad, and
about 20 miles of additional track will be constructed.
About $1,500,000 will be spent, it is said.
It

now

is

the
the

Clarence A. Ross, who has for the last 10
years been identified with the Westighouse Electric and Manufacturing Company, has resigned his
position, taking effect July 1st, in order to accept
the vice-presidency of the Engineering, ConstrucMr.
Company of Chicago.
tion and Securities
Ross carries into his new position experience in
central-station construction and management, having built and managed the Ardmore (I. T.) Elec-

Company, the Holton (Kan.) Electric Company and the Eldorado Springs (Mo.) Electric
Company, being still owner and manager of the
plants at Holton and Eldorado Springs.
tric

John E. McDonald of New York took, at the
moment, Mayor McClellan's reservation on
the ill-fated boat train from Plymouth to London,
and was killed in the railroad disaster at SalisHe was about 35
bury, England, on July 1st.
years old and for five or six years past had been
interested in telephone and real-estate enterprises.
He was president of the Boston and New York
Telephone and Telegraph Company, president of
the Knickerbocker Telephone and Telegraph Company, treasurer of the Massachusetts Telephone
and Telegraph Company, treasurer of the Telephone, Telegraph and Cable Company of America,
and president of the Thomson Hill Land and Improvement Company.
last

men

generally will be interested in
Material Company of Chicago, as
organized by Albert Scheible, to make the class
of devices for whose improvement Mr. Scheible
has been so largely responElectric-light
the Ajax Line

sible

— outdoor

lighting

spe-

Associated with him.
as secretary and treasurer of

cialties.

the

new

John

company,

is

Mr.

who

brings
ith him a fine business record as president and treasurer of the Sanitary Feather
Company. The president of
the
new company, Albert
Scheible,
graduated at the
head of the original class at
F.

Turner,

Chicago Manual TrainSchool, took honors at
Purdue, and added another
degree at Cornell, where he
was a classmate of Bion J.
ALBEKT SCHEIBLE.
Arnold,
George G. Shepadson and L. B. Marks.
[«
then spent a year at Cleveland as assistant
the
ing

1

to the superintendent of the

Swan Lamp Manufac-

turing Company, during which year he began his
oft-repeated contributions to the electrical journals.
Returning to Chicago in May, 1890, he immediately
joined Mr. George Cutter, and a month later was
attending to the advertising which ever since has
reflected Mr. Scheible's individuality.
This advertising included a few devices for outdoor lighting,
the prospects of which so impressed Mr. Schieble

Utah, has

within the range of probability that
single-phase electric train will run on

first

New

between
before

New Haven
New York city

York,

the

summer

is

and Hartford Railroad
and Stamford, Conn.,

over.

The

latest

from Coscob, where the electric-power

reports

station

is

now being erected by Westinghouse, Church. Kerr
& Co., who have charge of the construction of
are to the effect that everything
about ready for the reception of the first
instalment of electrical machinery.
It was learned
that the initial installation of apparatus will have
a capacity of 13,000 horsepower, consisting of Westinghouse-Parsons steam turbines and Westinghouse
that
is

building,

now

alternating-current single-phase generators.
Of the
35 locomotives, which will be operated on the road
to begin with, the first are now undergoing practical

tests.

POWER TRANSMISSION.

ELECTRIC LIGHTING,
recently been

smallest in over a
only increasing 7.5

Consul Harry A. Conant of Windsor, Ont., writes
the Windsor, Essex and Lake Shore Rapid
Railway Company is to be operated by the singlephase alternating-current system. He says the management has found, after comparison with steam
and the direct-current system of electric traction,
that the cost of equipment and the operating expenses would be less, and a higher speed could be

of

The Alpine Light and Power Company

1906

that

•

well

the
traffic

7,

The Pennington Power Company

of Alpine,

incorporated.

John G. Vogel has been granted a franchise for
electric-light and power plant in Argenta, Ark.

an

of Tishomingo,
developing the waterpower of the Pennington and Blue rivers. Electricity will be transmitted to nearby points. W. C. Wells is president,
C. B. Burrows treasurer and Stephen C. Treadwell
I.

T., is

secretary.
S. M. Hexter of Cleveland,
putting in an electric-light and

berly,

Ohio,

contemplates

power plant

in

Mo-

Mo.

F. A.
establish
in Butte,

Heinze has applied for a franchise to
an electric-light, power and heating plant
Mont.

Joseph J. Cannon of Salt Lake City has filed
applications for permission to appropriate water
of creeks in Juab County for power purposes.
He proposes to establish two waterpower electric
plants and will distribute current for light and

power purposes

in

the vicinity.

The question of

erecting a plant for the lighting
and heating of the county jail in Milwaukee, Wis.,
is being considered by the county commissioners.

Thomas

Loftis has been granted a franchise
to erect an electric-light and power plant for the
distribution of electricity throughout the city of
Durango, Colo.
L.

The Huntsville (Mo.)
Company has received
boilers

and Power
new dynamo, two new

Electric Light

a

and other machinery to

fully equip

its

plant.

The company has dismantled
building

and

is

the old power-house
and rebuilding it.

enlarging

City Electrician David Keith and Superintendent
Oscar Kleinstuber of Milwaukee are considering
the establishing of a small municipal lighting plant
on Jones Island in connection with the' pumping
station.
If the council grants permission, a number of arc lights will be placed on the island, and
South Water Street may be lighted for a number
of blocks by current from the proposed plant.
The electrical department is putting in underground
cables for the fire-alarm service.

ELECTRIC RAILWAYS.
City Railway Company has been
granted a franchise by the City Council to extend
its lines to certain streets in La Crosse, Wis.

The La Crosse

Dean &

Co. of Grand Rapids have purchased the
plant and street railway in Sedalia,
make it the center of a system of

electric-light

Mo., and will

suburban

lines.

The Iowa City (Iowa), Montezuma and Western
Railway Company has been incorporated for the
purpose of operating an

Montezuma and Iowa

electric

railway

between

City.

Arrangements have been perfected for the conof the various traction lines entering
Meadville, Pa., under the charter of the Meadville
Traction Company, with an increase in the capital
of the company from $500,000 to $1,250,000.
The
project also includes the building of an interurban
line to reach Conneaut Lake and Linesville, thereby
connecting with all railroads.

PUBLICATIONS.
Allis-Chalmers

alternating-current generators of
the belted type are fully described in a bulletin
The bulletin dejust issued by that company.
scribes in detail all the features of these machines,
illustrating each part.
While direct-current alternators have largely displaced belted machines in
modern power stations, still there are many places,
particularly
comparatively small installations,
in
where belted units are desired.

The Westinghouse Electric and Manufacturing
Company has issued two new bulletins, treating,
respectively, of Westinghouse No. 119 railway motors

for

direct-current

service,

and

electrical

and

K

mechanical brakes for Westinghouse type
motors.
The former contain the latest improvements

motor construction and combine excellent opercharacteristics with sound mechanical construction.
The brakes for type K motors have had
marked success, especially in the field of electriccrane, hoist, conveyor and similar work.
in

ating

More than
new general

passing notice is to be taken of the
catalogue of the Cutter Company of
The
Philadelphia,
circuit-breakers.
devoted
to
catalogue is in book form, nine by 11 inches, substantially bound in cloth.
It is provided with a
thumb index so that the reader may turn with the
least delay to any of several different types of cirDescriptions
cuit-breakers made by this company.
are given of each type, and on the opposite, page
an illustration of the device or diagrams as
is
the case may be.
The latter are unusually bold
and distinct, owing to the large size of the pages,
Carefully
which has made large cuts possible.
prepared tables give the code word, ratings, caliThis
bration and prices of the circuit-breakers.
catalogue will be sent to consulting engineers and
users of I. T. E. circuit-breakers without charge.

solidation

MISCELLANEOUS,
An

power plant is to be erected by the
Anheuser-Busch Brewing Association.
It will be
two stories in height and occupy a space 57 by 89
feet at. 3000 South Second Street, St. Louis. The
electric

estimated cost

is

$30,000.

During the fiscal year ended June 30, 1906, the
Northwestern elevated railway in Chicago carried
20,132,871 passengers, an increase of 2,320,046 over
The daily average was 79,816. The revenue
1905.
from the traffic was $1,456,643. The South Side
elevated carried an average daily of 101,770 passengers last month, making a new traffic record.
The opening of the Englewood branch has caused

appears that after carefully watching for three
years a kilometer's length of telegraph wire in
a district not overpopulated with birds, an interested observer has proved that i 1/ head of game,
such as partridges, pheasants, quail, and so on,
are impaled yearly on every wire of this length in
France, which means a total all over the countrj'

the business of this

of 40,000 annually.

road to increase rapidly.

The

It

Many

of the victims, especially

July
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1906

7,

the migratory
nocturnal flights.

kind,

of

sportsmen

in

their

lose

In
view of
France are strongly

lives

these

through

conditions

in favor of space

telegraph}' and are advocating its adoption as one
of the most valuable game laws.
The London
Chronicle adds that it would be interesting to find
out if in England, also, bird intelligence is still of
the pre-telegraphic period.

More than $4,000,000 worth of automobiles were
brought into this country during the fiscal year
ended June 30, 1906, and more than $3,000,000
worth were exported during the same time. The
rapid increase in the use of automobiles is shown
in a marked degree both by the figures of the
Bureau of Statistics and those of the Bureau of
the Census.
The value of automobiles manufactured in 1900 is given by the census figures at only
The Bureau
$4,748,011 and in 1905 at $26,645,064.
of Statistic figures will show approximately $4,000,000 worth of automobiles imported in the fiscal
Reports from United States consuls
year 1906.
and others have shown the practical application
of automatically propelled vehicles in many of the
comparatively undeveloped countries, especially in
the tropics, including Mexico, the West India
Islands. South America, Africa, India, the Malay
peninsula, Java, China, Japan and the Philippine
Islands, all of them sections in which animal power
for transportation is extremely scarce and development delayed by reason of that scarcity. The proportionately large exportation of automobiles to
sections of this character is a suggestion of the
practical
uses apparently being made in those
countries of this class of vehicles.

TRADE NEWS,
The

E.

M. Reed

The Urbana

Company

Electrical

Mo., has been
stock of $20,000.
City,

incorporated

with

Company

Electric Supply

of Kansas
a capital
of Urbana,

has secured the contract for the electric work
to be put in the farm-mechanics building at Illinois
University.

switches and appliances is being gotten out
meantime blue prints and prices will be
to those requesting.

The

17
;

in the

mailed

Salt Lake City district office of the WestElectric
and Manufacturing Company

inghouse

was removed on July 2, 1906, to 212-214 South
West Temple Street, Salt Lake City, Utah. The
Dallas district office was also removed on the
same date to 418 Main Street, Dallas, Texas.

A Canadian wishes to open correspondence with
persons in the United States with a view to selling magnetite (magnetic iron ore), to be shipped
from a port on either Lake Ontario or the Bay of
Qumte. Information may be obtained by writing
the
to
Bureau of
Manufactures, Washington,
D. C, and referring to file No. 201.
Exports of manufactures from the United States
May, 1906, were larger than in any preceding
month in the history of our export trade, aggregating over $56,000,000, an average of more than
$2,coo,oco for each business day of the month.
This is the showing made by the returns received
in the Bureau of Statistics of the Department of
Commerce and Labor. For the 11 months ended
with May, exports of manufactures aggregated
in

Pacific

Electric

and

Manufacturing

Com-

pany of Napa, Cal., has been organized to manufacture and sell high-tension switches for indoor
and outdoor use, and all high-tension line appliances. The company announces that arrangements
have been made with Mr. F. G. Baum for the right
manufacture the oil switches and outdoor
to
switches designed by him and which have been
remarkably satisfactory. A bulletin describing the

Business

of

the

Stanley-G.

Company

facturing

in

I.
Electric Manuterritory immediately

the

connected

with the Chicago office lias been very
gratifying, and in order to take care of the increase it has been necessary for the company to
establish an office at Omaha, Neb., in addition to
the Detroit, Minneapolis, St. Louis and Kansas
City offices.

The American Publicity Company, operator of
the W. B. Worthy system of automatic railroad
advertising, has made Edgar P. Hazazre manager
of the electrical department, with offices and shops
South Wood Street, Chicago. Mr. Hazazre
would be pleased to receive catalogues and data
on construction supplies, time switches, automatic
switches, meters, railroad signal devices and gen-

at 272

eral electrical

supplies.

The Derby Gas Company

W.

retained

Barstow

S.

New

Derby, Conn., has
56 Pine Street,

of

&

Co.,

York, as engineers in making extensive addito its electric power plant and distributing
The present plant will be remodeled to
conform with the new installation. When the plant
is
completed it will be one of the most modern
of its kind and will include some interesting detions

syrtem.

$531,000,000.

In the United States Circuit Court of Appeals
for the third circuit, sitting in Philadelphia. Pa., a
patent decision wss handed down on June nth in
favor of the General Electric Company, which had
brought suit against the Garrett Coal Company on
the charge that the defendant company had been
using series-parallel controllers, manufactured by
the Morgan-Gardner Electric Company of Chicago.
These controllers, it was alleged, are an infringement upon the plaintiff's patents No. 587,441 and
587,442 of August 3, 1897. This is declared to be
an important decision, as it covers a form of controller of which it is said that more than 86,000
have been sold, and which is generally known as
the "K" controller.

partures from current practice.

As the present equipment of the Foos Gas Engine Company of Springfield, Ohio, is not sufficient
to- turn out enough engines to meet the increasing
demand it has just purchased $20,000 worth of
machine tools, consisting of lathes, planers, boring
mills, drill presses, grinders, etc.
This company
has made a steady gain since 1887 and it manufactures high-grade gas and gasoline engines in all
sizes and types.
With this additional equipment
it expects to make prompt delivery of all orders.

The

111.,

The

President, W. F. Bay Stewart; treasurer, C. C. Frick; secretary, A. R. Brodbeck, Hanover; directors, R. H. Shindle and D. F. Lafean.

pany are:

Steel

Illinois

Company, Chicago, now has

on order an aggregate of 8,000 kilowatts in AllisChalmers gas-engine generating units, intended

BUSINESS.
At York, Pa., a few days ago the Heany FireWire Company purchased the plant of the
Norway Iron and Steel Company for a consideration of $366,000. T. A. W. Shock will be the general manager of the new firm, which now has a
proof

capitalization of $50,000. The capitalization will be
increased to $1,500,000 in the near future. Wire
insulating machines will be built in the present machine shop. The foundry shop will be equipped
with wire machines. The officers of the new com-

for

installation

the central

in

power plant

South Works, South Chicago, to operate on

at the
blast-

furnace gas.
The original order for two enginegenerator units was placed some time ago, calling
for prime movers of the horizontal, twin-tandem
type, 3,000 boiler horsepower, for direct connection
to generators of 2,000-kilowatt capacity each, 25
cycles,
6,600 volts, three-phase.
The two additional engines and generators recently ordered are
to be exact duplicates of the former units.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Water-level Indicator. John T. Dawes,
Application filed June 23,
Liverpool, England.

824,098.

1905.
Various heights of the water level are indicated by
which are automatically closed by the rising
water and which actuate an annunciator.
circuits

Carbon Holder for Electric Furnaces..
George O. Seward, Holcombs Rock, Va., assignor to the Willson Aluminum Company,
New York, N. Y. Application filed May 3>

824,153.

1904.

A

bushing screwed on the head of the electrode has
a tapered surface, a suspending rod being attached to the
A ring
bushing and supporting it and the electrode.
has a tapered surface by which it is supported upon the
bushing, being connected to the latter and to the line.

Franz Treyer, Zurich, SwitzJohann Caspar Ryf, Zurich,
Application filed October 3, 1905.

Microphone.
824,159.
erland, assignor to
Switzerland.

A

microphone comprises a vibratory diaphragm, a
ring and a disk between which the diaphragm is arranged,
with
ring
provided
for
the
insulated
support
an
anti vibratory perforations and loose contact material interposed between the diaphragm and the ring and disk.

Bearing for Electrical Measuring Instru-

824,194.

ments. Walter E. McCoy, New York, _N. Y.,
assignor
the Westinghouse Electric and
to

Manufacturing

Company,

Pittsburg,

Pa.

Ap-

plication filed April 18, 1903.
A bearing for an electrical measuring instrument shaft
or spindle comprises two jewels having opposing concave bearing surfaces of single uniform curvature and
an interposed polished steel ball, the radius of curvature
of which is less than that of the bearing surfaces.

Trolley for Railway Vehicles. John D.
Paton, Edgewood Park, Pa., assignor to the

824,201.

Westinghouse Electric and Manufacturing Company, Pittsburg, Pa. Application filed June 28,
1905.

A

new form

of sliding-contact trolley embodies a con-

and a supporting frame, upon which the shoe
Links are provided having sliding
is pivotally mounted.
connections with the frame and pivotal connections with
opposing movement of the
springs
shoe,
the sides of the
tact shoe

links.

824,206.

Selective System.

York,

N.

Y.

Sylvanus A. Reed, New
filed
January 23,

Application

1905.
signaling system comprises a circuit and two oppositely biased electromagnetic annunciators connected in
multiple relation therein and each in series with a conMeans are provided for impressing current upon
denser.
the circuit to charge and discharge the condenser surfaces abruptly and gradually, the current, in the annunciators due to the abrupt charging or discharging

A

Office) Ju?ie 26, igod.

being effectual to overcome the bias tension, and that due
to the gradual charging or discharging being ineffectual
for that purpose.
Means reverse the direction through
the annunciators of the current due to the abrupt charging or discharging.

Brush Holder for Electrical Machines.
Robert Siegfried and Norman W. Storer, Pittsburg, Pa., assignors to the Westinghouse ElecManufacturing Company, Pittsburg,
tric and
Pa.
Application filed February 12, 1904.

Igniter.
Charles
M. Huey,
Ohio, assignor
of
two-thirds
to
Webster F. Traves, Cleveland, Ohio. Applica-

Cleveland,

tion

824,213.

Features of mechanical construction are described, embodying a frame and a brush mounted to slide therein,
a spring, one end of which rests upon the brush and
frame,
the other end of which is attached to the
and a steadying arm rigidly fastened to the spring and
pivotally

attached to the frame.

Line-connecting Device. Joseph H. War824.222.
Chicago, 111., assignor to the Western,
ren,
Company, Chicago, 111. Application
Electric
filed June 18, 1904.
device for connecting a portable telephone to a line
consists of a hollow pole comprising a number of removable sections, conductors within the sections, a clip
carried by the top section adapted to make electrical
connection with an overhead wire, the clip being connected with the conductor within the top section, and
metal ferrules for uniting the sections and connecting

A

the conductors.

Warning Signal

for Electric Motor ConWilliam H. Warren, Brooklyn, N. Y.,
assignor to the Western Electric Company,
Chicago, 111. Application filed October 25, 1905.

824.223.

trollers.

Combined with the switching mechanism

of_ a

motor

controller are a circuit including a signal for indicating
safe and unsafe positions of the controller mechanism,
and additional switching machanism, which moves with
each movement of the controller, to control the signal

Sparking

824,245.

filed

June

24,

1904.

Details are described.

Telephone System with Centrally Arranged Microphone Battery. Gustaf P. Lambert,
Charlottenburg,
Germany.
Application
filed February 14, 1902.

824,251.

Combined with a central microphone battery are several
pairs of jack springs connected to each subscriber's line
and in parallel to one pole of the central microphone
battery, test rings or sleeves corresponding to each pair
of jack springs being connected
in
parallel
to the
same pole of the central battery.
plug for the test
sleeves of each subscriber's line is provided with a cord
having three strands or conductors, two of which are
capable of connecting respectively with each pair of
jack springs, the third conductor being connected to the
other pole of the central battery and to earth.
Testing
telephones are bridged across the two other cord conductors, induction coils being connected to one pole of
the central battery and in parallel to one of the lastmentioned
cord
conductors.
polarization
battery
bridges the induction coils and a polarization battery
is in one branch of the testing-telephone circuits.
(See
cut on next page.)

A

A

Time

Electric
824,262.
Potecasi, N.

C.

John

Signal.

Application

filed

M. Powell.
August 31,

1905.

An

incandescent lamp is provided with a
for switching it into circuit at a

electric

clockwork mechanism
predetermined time.

Automatic Telephone
Key. Ernest
A.
and Oscar A. Danielson, New York,
N. Y. Application filed October 6, 1904.

824,291.

Faller

circuit.

Ragnar
Regulator.
Park, Pa., assignor to

Wikander,
the WestEdgewood
inghouse Electric and Manufacturing Company,
Pittsburg, Pa. Application filed June 19, 1905-

824,225.

Voltage

Associated with a distributing circuit and a transformer
winding having leads from several points therein is a
voltage regulator having primary and secondary windings,
Means are
the inductive relations of which are variable.

provided for successively connecting the respective terminals of the secondary winding of the regulator to con(Sec cut on next page.)
secutive leads.

Controller for Electric Motors. Henry E.
Dubois, Grand Rapids, Mich. Application filed

824,237.

January

20,

1906.

shaft of a rheostat carries a wheel rotatA bolt is slidable in the wheel and
on the shaft.
opening
in the shaft, reversing mechanism,
engages an
A slide operated by the wheel
a wheel attached thereto.
connecting the slide and bolt
detachably
for
means
and

The operating

In an automatic switch are a spring-controlled switch
lever, a detent pivoted thereto, contact springs adapted to
be operated by the detent and an electromagnet to disengage the detent from the contact 'springs.

Electric Locomotive and Means for Con824,314.
trolling the Same.
Frank L. Sessions, Columbus, Ohio, assignor to Joseph A. Jeffrey, Columbus, Ohio. Application filed August 6, 1903.
In an electric haulage system are a motor on the car
having a reversible rotary member, a stationary conductor for supplying current to the motor, a cut-out
for

the conductor,

means

for establishing a

short-circuit

through the motor arranged at a point remote from the
car and having a circuit through the rotary motor element and a circuit through the stationary motor element.
Means are supplied in the circuit through one of the
elements for reversing its terminals.

ive

are

further provided.

824,320.

Process

Niels
Application
fee.

Refining and Cleansing CofH. Weitzmann, Malmoe, Sweden.

for

J.

filed

December

9,

1904.
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A

Mechanism

for

Looms.

John

Coin-freed Electric Meter. James Allan,
Application
England.
Common,
Chiselhurst

824,522.

W.

Bridge, Methuen, Mass., assignor to Arlington Mills, Lawrence, Mass. Application filed

September 14, 1904.
attachment to electric meters for regulating the
supply of current by prepayment comprises a setting spindle, means controlled by the insertion of a coin enabling
the spindle to be rotated, a differential spur-and-pinion
gear, gearing respectively with the setting spindle and
the meter to be controlled, a pivoted tripping shoe moving
with the pinion of the differential gear, an electric
switch and a lever actuated by the tripping shoe to close
filed

An

May
A

13, 1905.
series of magnets are connected in multiple with
the electrical source, one magnet of the series for each
loom to be controlled. An armature for each magnet iv
connected with and adapted to control the operative relation of one part of the stop mechanism to the other in
that loom.

Process

824,339.

H.

William
signor

when the setting spindle is rotated.
Phillips.
Charles
Signaling
Device.
C.
Owensboro, Ky., assignor of one-half to James
R. Tennelly, Owensboro, Ky. Application filed

Company,

824,580.

March

November

1904.
7,
Neutralizing static electricity on a given surface is
done by charging a pair of wires, one with a charge of
positive and the other with a charge of negative electricity of high voltage and constant polarity, and located
so tliat a given point on the surface to be treated may
be brought within the range of convective discharge of
both wires at the same time and sufficiently far apart
to maintain opposing charges and bringing the surface to
be neutralized simultaneously within the active influence
of both wires.

November

filed

6,

William

29,

1906.

A

signaling system comprises a normally open circuit,
including a lamp and a movable contact member for
completing the circuit to light the lamp, and a latch arranged for holding the contact member in normal position with the circuit open.

Keeper. Benjamin
BartleC.
S24,6n. Trolley
baugh, Benwood, W. Va., assignor of one-half
Charles A. Barlow and
to Joseph Mahood,
Paul Riedel, Benwood, W. Va. Application

Storage Battery. George A. Ford, Cleve824,348.
Application filed July 20, 1904.
land, Ohio.
An element for a storage battery consists of a plate
member having a series of spaced vanes and an auxiliary
the
plate member provided with fins projecting into
spaces between the vanes.

Hook.
Switch
Telephone
824,351.
Fricke, Chicago, 111., assignor of
McMeen & Miller, Chicago, 111.

In a wireless signaling system are an aerial conductor,
connection, wave-responsive devices connected
parallel with each other and connected to separate
condensers between the aerial conductor and earth connection, and a local circuit including the wave-responsive
devices connected in series with each other.
(See cut.)

an earth
in

Method of Practicing Wireless Telegraphy.
Andre Blondel, Paris, France. Original application filed December 3, 1900. Divided and

824,682.

the switch

of Removing Static Electricity.
Chapman, Portland, Maine, as-

the Chapman Electric Neutralize!Portland, Maine. Application filed

to

Wireless-telegraph System. Harry Shoemaker, Philadelphia, Pa., assignor to Marie V.
Gehring, Philadelphia, Pa., and International
Wireless Telegraph Company. Application filed
February 16, 1903.

824,676.

bearing

passage.'

Stop

i

lamp in front and in the center of a circular sign
curved letters throws the light equally on all
the letters.
The light is hidden by the reflector, which
casts the rays toward the sign only.

A process of refining- and cleansing coffee consists in
producing a powerful magnetic field, passing the coffee
through the field and agitating the coffee during its
824,335.

t

July j .1906

September

1905.
A trolley keeper comprises a keeper plate, an arm carried thereby and adapted to extend over the trolley wire
and to associate with the trolley wheel, means for normally retaining the arm over the wire, means carried
filed

12,

by the plate for shifting the arm
weight carried by the plate.

A.

824,625.

one-half to
Application

Mich.

and an adjust able

P.
Clark,
Bond. John
Rail
Application filed October 23,

Ypsilanti,
1905.

this application filed February 7, 1905.
The method of wireless telegraphy consists in producing at one or more transmitting stations electromagnetic
waves in groups of different predetermined frequencies
and actuating at one or more receiving stations signalreceiving instruments each selectively with one of the
different transmitted group frequencies.

Thermo-electric Battery and Apparatus.
George H. Cove, Roxbury, Mass., assignor of
one-half to Charles M. Bunker and' one-half
Applicato Frank R. Kimball, Boston, Mass.
tion filed February 15, 1905.

824,684.

A

thermo-electric battery and appurtenances comprises
block of incombustible, non-conductive
material,
a
of pairs of elements comprising elements formed
of an alloy of antimony and zinc and elements connecting the antimony and zinc elements, the elements
connecting the first-mentioned elements being alternately
of copper and of an alloy of nickel, copper and zinc.

a

series

824,687.

Automatic

Starter

W. Darby, Holyoke,
November 21, 1903.

Motors. Arthur
Application filed

for

Mass.

An electric motor for actuating a device to supply
pressure to a tank is provided with resistance, resistancecontrolling mechanism, a mechanically operated valveoperating device, a valve connected therewith, an actuator, a piston connected with the actuator and operated
by fluid admitted by the valve, means for supplying
pressure to the piston through the valve mechanism, a
switch connected with the actuator to be operated before
movement of the resistance mechanism and connections
between the actuator and resistance-operating mechanism.
(See cut.)

1905.

Mechanical details are described.

yr
ih

NO. 824,225.

— VOLTAGE

SO. 824,251.

James

Apparatus.

Recording

Electrical

824,364.

Kenny and Chester H. Thordarson,

A.

cago,

Application

111.

filed

February

24,

Chi1903.

A

registering device upon which individual registrations are severally set up and from which they are coldenomination members,
lectively transmitted comprises
which are given a step-by-step movement as the registraelectric
make-and-break device
tions are set up, and an
which is operated to send out recording impulses as the
zero.
restored
to
members
are
counting

Telephone System. Wilhelm Olmesorge,
Wilmersdorf, near Berlin, Germany. Application filed February 9, 1906.

824,376.

A

novel feature of the system is that one pole of the
central battery being grounded and the other connected
to the central station, taken together with the connections to two substations, form the four arms of Wheatstone bridge.

Electric Gong.

824,397.

Mont.

Application

William F. Word, Helena,
filed

March

8,

1905.

A solenoid actuates an arm carrying a hammer for
sounding the gong, the return movement of the arm being derived from a spring.
Signal

824.430.

heim,
2,

New

Apparatus. Frederick
York, N. Y. Application

Muschcnfiled

April

1906.
on

Telephone Switchboard. William E. McCormick, Chicago, 111., assignor to the International
Telephone Manufacturing Company,

824.431.

Chicago,

111.

Application

filed

August

26,

1901.

In a telephone switchboard are a frame, consisting of
a front plate having an opening and of a block having
a socket, line contacts in the socket and an electromagnet
having a sleeve and a tin electrically connected with its
coil and adapted to enter the socket and engage witli the
contacts.

824,439.

Automatic

Safety Cut-out. Robert RichAllegheny, Pa. Application filed Au-

ardson,
gu&1

25, 1905.
automatic safety cut-out for electric igniter circuits
of gas-engine systems embodies a housing, one of the
wires u( In- igniter circuit passing into the housing and
being broken therein, the ends of the broken portions of
the wire being provided with stationary contact members'
and a movable contact member journalcd in bearings

An

I

Menus hold the contact member in posithe housirfg.
tion 1" close the igniter circuit, and electrical means in
circuit with the generator from which the igniter system
feil arc adapted to actuate
the movable contact memis
ber when tllC 'le^ree of voltage of the Current passing
through the electrical actuating means shall have exin

ceeded

a

predetermined amount.

George R.
Flectric Sign.
824,494.
Md. Application filed
timore,

of a master controller connected to the apparatus of the
system by but two wires, a motor-reversing switch including main and auxiliary contacts governed by the controller, a motor-controlling switch or switches having an
actuating coil or coils in circuit with certain of the
auxiliary contacts, and means for preventing the current
flowing to the auxiliary contacts until after the circuit
of the main contacts has been completed at the reversing
*
switch.

Responsive
Oscillation
Forest, New York, N. Y.

824,637.

Device. Lee De
Application filed

January

18, 1906.
Features of the device are a partially exhausted receptacle, two separated electrodes sealed in the receptacle
and each forming part of a separate electric circuit, a
separate source of electric current for each circuit and
means whereby electrical oscillations may be impressed
upon the gaseous medium intervening between the elec-

Macomber, BalDecember 22,

Heating Device. Ingebrigt GretL. Young, Dnluth, Minn.
ApAugust 31, 1905.

Electric

824,643.

tum and Oscar

plication filed
Combined with a boiler provided with suitable flues are
carbon conductors within the flues, insulating tubes
surrounding the conductors, covering plates on the ends
of the cond^lctors and terminal lugs having threaded
ends engaging the conductors and provided with longitudinal slots and set-screws to secure the wire therein,
the lugs serving tc secure the cover plates in position.

Elevator Safety Mechanism.
George Hail,
Providence, R. I. Application filed September

824,646.

1904.
In combination with an elevator car and an oscillatory
controller are an electrical circuit, door-controlled switches
in the circuit, a movable segmental locking-member extending along the path of movement of the controller and
an electromagnet on the car and in the circuit and
adapted to move the locking member to lock the con6,

troller.

Governing- valve Mechanism for Turbines.
Oscar Junggren, Schenectady, N. Y„ assignor
to the General Electric Company, Schenectady,

824,658.

N.

Y.

1902.

Original

application

filed

Divided and this application

August
filed

26.

April

Renewed March 23, 1906.
with a valve mounted therein has a mass
material secured to the valve and located
within the casing.
A magnet having poles is mounted on
the outside of the casing, which acts on the mass, and a
transversely extending plate of non-magnetic material is
located between the ends of the magnet poles and the
mass, which prevents the escape of fluid.
2 9i

1903.

A

casing

of

magnetic

NO. 824,687.

— AUTOMATIC

MOTOR STARTER.

TELEGRAPH SYSTEM.

The rail bond has a terminal provided with a piece of
wire cloth on its under side, which is extended laterally
beyond the sides of the terminals.
System of Control for Electric Motors.
824,629.
William T. Dean and Rudolph Tschentscher,
Chicago, 111., assignors to the Electric ControlApler and Supply Company, Cleveland, Ohio.
plication filed November 2, 1905.
A system for controlling an electric motor consists

,

1005.

NO. 824,676.— SPACE-

trodes.

signaling system for hotels are a socket in a
the exterior of a room, an electric-light bulb
adapter! t<> removal)! y engage the same and an annunciator iii circuit with the socket.
a

In
hall

— TELEPHONE

SYSTEM WITH
CENTRAL MICROPHONE BATTERY.

REGULATOR.

Alternating-current
Electrical
Measuring
Instrument. Edwin E. Lehr, Wilkinsburg, Pa.,
assignor
to
the Westinghouse Electric and
Manufacturing Company Pittsburg, Pa. Application filed November 21, 1903.
Original ap-

824,696.

filed June 24, 1904.
electric measuring instrument comprises a lamimagnetizable
core, composed of two approximately
nated
annular portions, one within the other and joined by
means of a substantially radial portion, a stationary winding on a portion of the core and a movable coil in series
with the stationary winding and surrounding one of the
annular portions of the core.

plication

An

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on July 2, 1906:
406,041.
ton,

406,057.

Insulator

for

Electric Wires.

J.

C.

Gill,

Coving-

Ky.
Electric

Signaling

Device.

O'Neil,

Cleveland, Ohio.
406,068.
Wire Cable. D. Tufts, Pittsburg, Pa.
Manufacture of Incandescent Electric Lamps. T. A.
406,130.
Edison, Llewellyn Park, N. J.
406.168.
Electric Battery.
C. A. Hussey, New York, N. Y.
Electric Battery.
406.169.
C. A. Hussey, New York, N. Y.
Electric Registering Apparatus.
406,172.
A. Lannert,
J.
Cleveland, Ohio.
Galvanic Battery. J. E. Lee, Conshohocken, Pa.
406,223.
Device for Automatically Manipulating the Valves
406,231.
of High-vacuum Pumps.
E. B. Nicolaus, Cleveland, Ohio.
Insulating Plate for Secondary Batteries.
406,267.
S. C. C.
Currie, Philadelphia, Pa.
Insulated Electric Wire.
406,284.
H. W. Jones, Tr., New
York, N. Y.
Electrical Type- writing Machine.
406.291.
J. F. McLaughlin, Philadelphia, Pa.
406.292.
Type-writing Machine.
F. McLaughlin, PhilaJ.
delphia, Pa.
Combined Electric Bell and Annunciator.
406.293.
F.
J.
McLaughlin, Philadelphia, I'a.
Electric Trembler Bell.
406.294.
J. F. McLaughlin, Philadelphia, Pa.
Electric Photographic Light Apparatus.
406.299.
L. C. Overpeck, Hamilton, Ohio.
Cable Grip.
406.300.
J. H. Pendleton, Brooklyn, and A.
Eryson, Jr., and C. Tiers, New York, N. Y.
406.301.
Cable Railway Grip.
H. Pendleton, Brooklyn,
T.
J.

C.

N. Y., and A. Bryson, Jr., New York, N. Y.
Cable Railway Structure. J. II. Pendleton, Brooklyn, and Andrew Bryson, Jr.. New York, N. Y.
Cable Railway. J. H. Pendleton, Brooklyn, and
406.303.
A. Bryson, Jr., New York, N. Y.
Electric
Coupling and Circuit-closer.
406, 33L
W. H.
Baker, Chicago, 111.
406,341.
Electrical Fire Extinguisher.
T. R. Douse, Chatham, county cf Kent, England.
System for Charging and Discharging Storage Bat406,354.
teries.
William P. Kookogev, Brooklyn, N. Y.
Annunciator.
406,377A. A. Vanderpool, Newark, N. J.
Electrical Typewriter.
406,390.
M. W. Dewey, Svracuse,
N. Y.
406,406.
Telegraph Pole.
C. M. Russell, Bowling Green,
Ky.
406.302.
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The New

Belfast Municipal Power Plant.
By Frank C. Perkins.

The accompanying
of

construction

engines,

illustrations

show the

details

arrangement of the
generators and auxiliary appapower station of the Belfast (Ire-

and

boilers,

electrical

ratus of the new
electric-railway

land)

The power house

system.
constructed
is

of

steel

and

built by McLaughlin & Harvey of
an expense of about $100,000, being
constructed on 1,750 piles driven through 30 feet
of river mud down to bed rock as a foundation.
The building has a frontage of 180 feet and exRoad. It is
tends 138 feet on Allagan Bank

brick

and was

Belfast at

FIG.

I.

by electric crane, the coal being deposited in the
hopper of an Ingray automatic weighing machine,
which discharges it into a hopper below. From this
hopper it passes into an automatic filler, through
a chute, which fills the buckets of the conveyor.
The fuel is then elevated and is carried across the
Lagan Bank road by the conveyor, through the
covered way shown in the illustration, to the power
house.

The fuel is carried above the level of the coal
bunkers, each of which is provided with a pair of
dumping cams, so that the fuel is deposited where
desired.
The coal bunkers are construction of steel
1,000

tons.

The conveyor

runs above the coal bunkers the whole length of
the boiler house and above the boilers, descending
The conveyor then passes through
at the end wall.
below
the basement and conveys the ashes from
boiler
the boilers, rising at the other end of the
the
house and crossing the road again through

covered way, depositing the ashes

at the

into barges or carts by

river side

ashes

means

No. 2

1906

may

be discharged

of regulating valves

the chute. This conveyor is of the endlesschain type and has gravity buckets operating at a
speed of 50 feet a minute and capable of handling
50 tons of coal an hour. The conveyor is driven
in

by an electric motor by a special friction-less
with pawls, which engage in the chain on
sides

the

of

bucket,

the

total

drive,

both
length of the con-

veyor being only 1,000 feet.
On the bank of the River Lagan a cofferdam, 130
feet long, has been constructed, and the pump
house is located at this point. It is built of red
brick, with stone dressings of the same type as
the power house, and measures 16^ feet wide and

INTERIOR OF ENGINE ROOM OF

equipped with a coal-conveying plant, as shown in
Fig. 2, installed by Babcock & Wilcox, Limited,
from designs of the city electrical engineer, Victor
A. H. McCowan. The fuel is brought in barges
up the river and is discharged by a grab, operated

and have a capacity of

The

into the ash hopper.

14,

NEW BELFAST RAILWAY POWER

68 feet long. This pump house, in which are the
condensing-water pumps, cost about $30,000, and
was built by Courtney & Co. of Belfast. The condensing plant is of the counter-current surface

with three-throw Edwards air pumps.
Condensed steam is piped into a common main
and flows by gravity into a collecting tank, while

type,

a small motor-driven centrifugal pump delivers the
water from this tank into the feed-water tank at
a higher level, the speed of this centrifugal pump
being regulated by means of a float in the collecting

exhaust-steam oil separators,
There are
each capable of handling 18,000 pounds of exhaust
steam an hour from the triple-expansion engines.
three

separators

are

iVi
high,

6 1/. feet
and were constructed
Company, Limited, with

long and eight feet
by the Worthington Pump
18-inch outlets and exhaust

The

stroke

which

delivering

hour

an

pumps

triple-barrel

have

been

provided

of
are

the

Sinclair

type
capable of
gallons
of water

each

to the boiler 8,000
against the boiler pressure.

The

boiler

station,

room

which

is

feet

wide,

inlet.

for the extension of the
shown in section in Fig.

power
3,

is

with four new water-tube boilers, with
natural draft, and capable of evaporating 20,000
pounds of water per hour each, with a working
pressure of 200 pounds a- square inch. These boilers are arranged in two batteries, each boiler being
equipped

fced-

PLANT.

pump equipment

also

compound

includes a vertical

steam pump capable of delivering
8,000 gallons an hour.
The steam from one boiler and one economizer
is delivered through an eight-inch steam pipe, this
outfit forming a single unit, with a 10-inch steam
main acting as an equalizer between the several
units.
The steam is delivered to the 1,500-horsedirect-acting

power enclosed high-speed

engines,

shown

in Fig.

I.

Space has been provided for six such units. Each
engine is directly coupled to a 1,000-kilowatt com-

pound-wound continuous-current generator,

tank.

These

provided with an economizer behind it of 128 tubes
opening directly into the main flue, and a superheater having a heating surface of 900 square feet
and capable of superheating 150° F. The boilers
each have a grate area of 100 square feet and are
provided with chain-grate stokers driven by an
electrically operated line shaft below the floor. The
boilers have each a heating surface of 5,764 square
feet, and they are all lagged with non-conducting
material.
The economizers are equipped with motor-driven scrapers.
The motor-driven variable-

which

are

seen

in

the

illustration

as

at

three of
present

installed.

These inverted vertical triple-expansion engines
were constructed by Corahe & Barbour of Belfast
and have a stroke of 24 inches, with high and
low-pressure cylinders measuring 22 inches and 50
inches in diameter, respectively, and the interme33 inches in diameter. The steam
F. superheat and a pressure
160
of 170 pounds a square inch, driving the engine at
a speed of 180 revolutions a minute. These engines
are designed to carry an overload of 50 per cent,
for short periods, the normal output at full load
being 1,550 horsepower. Each engine is provided
diate
is

cylinder

delivered

at
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is said to be
adjusted to permit
of a momentary variation of speed of not more
than four per cent., which is well within the specified limit of six per cent, when the load is suddenly thrown off, and a permanent variation of
not more than 2J/2 per cent.
The multipolar railway generators of the directcurrent type installed in the Belfast plant are of
the slotted-armature type constructed by the British Westinghouse Company, and capable of withstanding an overload of 25 per cent, for a quarter
of an hour, the normal output being 1,000 kilowatts.
These machines may be operated as shunt or compound-wound generators, and at a speed of 180
revolutions a minute deliver a continuous current
at 450 volts, 500 volts or 550 volts, according to
their operation as shunt or compound-wound ma-

olutions a minute,

the

and the regulation

governor

^^^[^^0^n b^

being

J

:

but has extended its mains into the unand has resumed the furnishing
of gas from its plant at North Beach.

^M^%
*~ii.-;w Tf

COAL AND ASH CONVEYOR OF NEW BELFAST

POWER PLANT.
stand a test of tensile strength not less than 40 tons
to the square inch.
In this line there are 170 cars in operation, constructed by the Brush Electrical Engineering ComThey
pany, Limited, of Loughborough, England.
are of the single-truck double-decked type, having
a length over all of 28 feet, a width of seven feet
and a height of a trifle over 13 feet. They are
designed to carry 22 passengers inside and 32 out-

/

side,

and have a wheel base of

The diameter of the wheels
32 inches. The motors are

CROSS-SECTION OF THE

3.

is

of

six feet six inches.

a trifle less than
the Westinghouse

of a three-phase synchronous motor and a digenerator. The sub-station may be
operated with continuous current from the traction

type,

rect-current

trollers.

or lighting switchboards at a pressure of 500 to 550
volts, and generate three-phase current direct at 6,000
volts, 50 cycles, when running at 500 revolutions
a minute. The alternating-current three-phase generators are of the revolving-field 12-pole type, and

tramways was carried out by J. G. White
& Co., Limited, of London, and the power station
is one of the most complete and entirely up-to-date
plants in Europe of its type.

direct-current motors are of the six-pole type.
bedplate.
On one

They are mounted on a common
end of the shaft an exciter

is

ing the alternator field current.
In the sub-station there is

chronous
lar

to the

and are manipulated by

series-parallel

con-

entire installation of the

Belfast corporation

electric

Stanislaus River

Power Scheme

ifornia to

Be Completed.

in

Cal-

The

three-phase

syn-

motor-generator of 125 kilowatts, simiabove, except that the set is provided

with a small three-phase induction motor for starting, mounted on the opposite end of the shaft to
the exciter. Current is supplied from the power
station at 6.000 volts by a large alternator unit
and is transformed down to a working pressure by
equipment. A storage-battery installation is
this
soon be added for regulating purposes.
Recently the Belfast street-railway system has
been electrified, the entire equipment having been
changed within the period from January, 1905, to
November of the same year, which is a notable
engineering feat, when it is considered that the
system comprises 80 miles, measured as single track.
Double lines were constructed on all the routes
to a gauge of four feet nine inches, and the new
in 45-foot lengths and
rails laid are
weigh 105
pounds a yard on the straight and III pounds a
yard on the curves. The rails are required to with-

Stanislaus Electric Power Company, which
again occupying its San Francisco offices on the
ninth floor of the Kohl Building, is now in the
market for electric and hydraulic machinery for its
40,000-horsepower hydro-electric plant on the Stanislaus River, near Vallecito, where engineer's headquarters have been established on a large scale.
is

Sanderson & Porter of New York are among the
company's consulting engineers, and a large staff
of Pacific Coast and Eastern engineers has been
retained in various capacities.
It will take about
two years to complete the 128-mile transmission
system to San Francisco, although some power
may be supplied to mining plants in the mountains
a

little

earlier.

three
kilowatts

The

three-phase

initial

installation will consist

generators of about 5,000
each, direct-connected to three waterwheels operating under a 1,500-foot head.
The
Stanislaus Electric Power Company has no direct
connection with the San Francisco Coke and Gas
Company, but certain prominent capitalists are interested in both companies, and the Knickerbocker
of

The Dedication

of Rockefeller Hall of
Physics, Cornell University.

An

important

feature

of the

midsummer meet-

Hall of Physics at Cornell University, Ithaca,
N. Y.
This building is said to be the largest in
the country for college-laboratory work, having
a floor space of 20,000 square meters.
The building has facilities for routine instruction of large

numbers

of

students,

and

it

also

supplies

ample

purposes of research.
The cost of
the building, including the new equipment which
will be installed, will be nearly $300,000.
The university was most fortunate in arranging
for the dedication at the time of the meeting of

quarters for

the

American Association,

as

it

made

possible the

opening of the building under the most desirable
auspices.
Addresses were delivered by President
Welch of the Association, by Dr. Elihu Thomson,
by President Schurman of the university, and by
Prof. Nichols, head of the Physics Department.
A letter was also read from Prof. William A.

who preceded Prof. Nichols as director
information
Physical
Laboratory. The
brought out by these various speakers is so interesting that brief synopses of the addresses are
Anthony,
of

provided for supply-

district

NEW BELFAST RAILWAY POWER HOUSE.

sist

The

fire,

ing of the American Association for the Advancement of Science was the dedication of Rockefeller

.

FIG. 2.

electric

burned

^jrfl

?f

A sub-station has been installed at the Fort
William depot with two motor-generators of the
Westinghouse three-phase type, each having a capacity of 250 kilowatts. These machines each con-

the

1906

New York is trustee for both.
power is ready to be delivered in
San Francisco it is more than likely that the two
concerns will work harmoniously together in supplying light and power.
The San Francisco Coke
and Gas Company lost most of its customers by
When

the

1

chines.

FIG.

14,

Trust Company of

with a flywheel, which, together with the armature
of the dynamo, has an energy of -2,500 foot-tons
when running at normal speed. The generators
are driven by these high-speed engines at 180 revexcellent,

July

the

given.
Prof. Nichols, in expressing his appreciation of
the increased facilities offered for the study of
physics, traced briefly the growth of the work of
this department. When laboratory instruction was
first given the teaching force comprised Professors
Anthony and Moler, and Franklin Hall, which
was built in 1883 to accommodate both physics
and chemistry, was supposed to be ample for all
time.
It contained a physics lecture
room with
a seating capacity of 150 and a corresponding
laboratory which would accommodate 80 students.
Next year the teaching force will consist of 26
men, and the new building, with several acres of
floor space, will be none too large for the 2,000
students who will receive instruction in physics.
The entire ground floor of this building will be
used for the purpose of investigation, while the
larger part of the remainder will be occupied by
students in regular courses.
Prof. Anthony implanted in the minds of his
students, some of whom have succeeded him in
the work of instruction, a real love for science.
The spirit of Prof. Anthony still permeates the
department, just as the spirit of such leaders as
Gauss and Weber remained at Gottingen 25 years
after
their death.
There are several tangible
evidences of the work of the early days which
form important historical relics. The old Gramme
machine, the first dynamo built in America (1875),
has been exhibited at several expositions and is
still
in good order.
This machine furnished arc
lights on the campus and current for experimentation long before commercial electric lighting was

!

July

WESTERN ELECTRICIAN

1906

14,

These lights were supplied with current
a reality.
over hand-made underground cables of crude but
perfect
design.
An electrolytic gas
electrically
generator was also constructed, and a great tangent
Prof.
galvanometer attracted universal attention.
also was among the first to recommend
and to put into operation a course in electrical
engineering.
He was always interested in the new
departures in physics, and consequetly was attracted by the possibilities of electric lighting and
The
other applications of the electric current.
electrical engineering course, therefore, is another
feature of Prof. Anthony's work.
Prof. Anthony was detained from the exercises
on account of ill health, but sent a letter which
is of such historical value that it is here given in

Anthony

full.

Prof.

Anthony on the Beginning

or Physics at

Cornell.
"I can best give an account of 'The Beginning of
Physics at Cornell' by giving a brief history of
my own connection with the Physical Department.
"I was called to the chair of physics in the summer of 1872. I was unable to assume the duties
of the department until December of that year.
When I arrived at Ithaca in November I found
the physics and chemical departments had been
housed in a large barn-like wooden building and
lectures
that physics had been taught only by
I found
without any attempt at laboratory work.
that the McGraw Building had just been com-

pleted

and that

lecture

a

room

for

a new physical building, and I immediately began to devise plans for such a building
as I thought would meet the demands tor physical
instruction at Cornell for a great many years to

$50,000 for

IJP^
¥$&'"''

'

I

still

came

"In

1875
a

the

Gramme

old

machine,

which has

piece

historical

mak-

structed at the university for the purpose of
machine.
ing tests of the performance of this
From that time on to the time I left the university
continuously
in 1887 the machine was used almost
by the students and furnished the means for a
large amount of new physical experimentation. It
used
also furnished lights for the electric lanterns
in
the physical lectures, as well as current for

numerous

lecture

experiments

also for some years
university campus.

furnished

in

electricity.

It

arc

lights

for

the

"During all those years, from 1872
was continually agitating the subject

to

1880,

I

larger
quarters for the department of physics, with espeprovision for physical-laboratory work, especial
In 1880, I think
cially of a quantitative nature.
il
was, the trustees made an appropriation of

of
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further,

of apparatus, was constructed, Professor Moler and mystelf doing much
of the actual work of construction during the
summer vacation. Two rooms in the basement^ of
the south building were assigned to the physical
department for the installation of this machine
and an oil engine to drive it, together with a
quantity of apparatus which was designed and con-

become

'

^C

,

HBB{ (fflrtwHa

to

led him to Germany immediately after his graduation, to take up the work there, where it could
be carried out on a larger scale, with better facilities, and under more favorable auspices.

A>*f

,

illustrative

and to the end.
Cornell in 1872 it was with
the idea that there I should find opportunity to
extend the physical-laboratory work and make it
a more prominent feature of the physical instrucThe space at command, however, and the
tion.
apparatus available, did not permit of the organization of any regular physical-laboratory course. I
did, however, make use of the physical lecture
room during the afternoons and of the space under
the seats in the back of the room, and also of two
or thre erooms that were assigned to me in the
south building for some physical-laboratory work,
and a number of students availed themselves of
the opportunity to become familiar with physical
manipulation. Your present head of the physical
department was one of these, a,nd I think he will
remember some of the work which he did in the
little rooms on the second floor of the south buildhave always flattered myself that there
ing.
I
he obtained the taste for physical work which
laboratory

"When

A

largely

had

physics

experiments myself, at the regular session of the
class during the week, I arranged with the students to devote the whole of Saturday morning
to the performance of these illustrative experiments with their own hands. When I left that
similar work at Antioch
institution to perform
College, I adopted the same plan and extended the
work somewhat in the direction of the performance
of quantitative experiments. Later, at the Iowa
State Agricultural College, I extended this physical

applicability
tance, but

regular physical-laboratory course, conof quantitative experiments, was
then laid out, and the work was carried on in the
basement and first floor of the building for four
or five years. The number of students at Cornell,
however, rapidly increased, and before I left the
university in 1887 the quarters for the physical department had become too small.
"Not long after this a new building was erected
into it.
sisting

in the

and instead cf performing the

physics,

Investigations
made without immediate
in the industries .-ire n! prime impor
it
is
also true that when the result:
are found to benefit the industries the research
acquires an added importance and commands widi
attention.
Often a discovery which when made
was without apparent utility has later become the
basis of a great industry.
All research is useful;
all acquired knowledge is essentially
utilitarian.
It has come to be recognized that the usefulness
of ascertained truth may he safely left to take
care of itself. As an example may be taken the
work of Faraday, undertaken in the spirit of purescience, and yet it now forms the basis of the almost unlimited applications of electricity. From
Davy's experiment has sprung the entire industry
of electric lighting. From the model dynamo built
by the Italian professor, Paccinotti, has developed
the modern continuous-current dynamo.
The necessity for scientific basis in the industries
is
shown by the research laboratories, which are
row used in connection with the large manufacturing
organizations.
These
laboratories
must,
however, produce commercial results, so that there
is still a large and separate field for the laboratory
devoted to research in pure science. Students in
the laboratory should realize that scientific investigation does not consist merely of a collection of
data, a tabulation of information, accurate and useful as they may be.
Such work is the bookkeeping of science, and the ideal is to obtain from
these facts a guiding principle, the imagination of
science.

come. But no sooner had it been noised about that
an appropriation had been made for a new building
for the physical department than the chemical department began to agitate the question of putting
up a building for both chemistry and physics, and
so permitting the removal of the chemical department from the old wooden barn which had been
its home for
15 .years.
It was finally decided tu
build such a building.
Plans were drawn for it
and the work actually commenced in 1881. This
was the beginning of Franklin Hall.
"It was arranged that the physical department
should occupy the basement and first floor and
the chemical department the second and third
floors.
A physical lecture room seating between
140 and 150 students was provided for, and this,
at that time, was deemed extravagantly large.
This
building was completed in 1883, and in the summer
of that year the physical department was moved

south end of that building.
The seats in that lecture room had been so much
raised toward the back as to leave a very considerable space under them, sufficient to provide
for a small apparatus room.
"My first duty was to move the belongings of
new quarters
the physical department into the
provided for it. This I did during the Christmas
vacation of 1872. For 11 years this was the home
of the phvsical department at Cornell. It has always been a hobby of mine to establish a physical
laboratory where students should themselves perform the physical experiments and become familiar
with the manipulation of physical apparatus.
"In 1861, in an academy in Delaware County,
New York, where I was instructor in natural sciences, I had a class of about a dozen students in

been provided for

21
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for the chemical department, and when that was
completed the entire space that had been occupied
by the chemical department in Franklin Hall was
turned over to the department of physics, and the
physical laboratory extended to occupy the whole
building.
The lectures in general physics, however,
had to be given in the physical lecture room, and

accommodate the increasing number of students
For the last two
the lectures had to be repeated.
or three years, I am told, it has been necessary
to give the lectures five or six times over in order
to reach all students, who are required to take the
course in a lecture room which at the time the
building was planned was considered to be extravagantly large.
"Such were the 'Beginnings of Physics' and the
development of the physical department during the
first 20 years of the existence of Cornell Univirsity.
"Now, after nearly 40 years of continued growth,
the department is enabled to move into the magnificent new quarters provided in Rockefeller Hall,
where a lecture room capable of seating 600 students and having facilities for every type of physical demonstration has been provided, and where provision has been made for every line of physical experimentation and investigation on a scale that I
could hardly have conceived of when Franklin Hall
was planned. I congratulate the faculty of physics upon the means they now have at their disposal
of carrying on the work of the physical department, and I especially congratulate the students
to

of Cornell University, not only those now here, but
those to come, upon the opportunities that they
here for pursuing the subject which
will find
treats of those matters with which all of us have
to deal in the course of everyday life."

Elihu Thomson's Address.
of Prof. Elihu Thomson on "PhysRelation to the Industrial Arts"
was a most timely contribution bearing upon the
intimate connection which must exist between science and industry, wdrile at the same time emphasis
was laid upon the necessity for research in pure

The address

ical

Research

in

PHYSICS,

CORNELL UNIVERSITY.

possible truth, an attempt at generalization, a working hypothesis.
The technician is in great need of a scientific
foundation for his work. So many new developments are arising in engineering that these require
most careful scientific investigation to see their
underlying principles. Such work as this is now
being illustrated in the development of the steamturbine engine, which has led to extended research
into the many problems connected with steam at
various pressures and temperatures and the conditions for the most economical utilization of the
contained energy. Again, work carried on in the
scientific spirit promises to more than double the
efficiency of the incandescent lamp.
These are but
illustrations of the principle.
Finally, the object of science' is the attainment
It
of truth, regardless of opinion or precedent.
can well dispense with impressive ceremony in the
dedication of its temples, the laboratories. It has

no misgivings as to future value of its work in
the affairs of men. Its temple must always be that
of humanity in the face of many mysteries and
unsolved problems of the physical universe. The
work can never reach a limit, for each advance
discloses new paths and raises new questions to
be answered if possible by future research.
may be assured that in the future, as it has been
in the past, the results will often directly inure
in the improvement of existing industrial arts and
give rise to new practical work. Let research be
let knowledge
unrestricted by any utilitarian idea
be sought out for its own sake; but let us also
rejoice when knowledge can be made useful to

We

:

humanity.

Grading on the traction line between Versailles
and Frankfort, a continuation of the line from
Lexington to Versailles. Kv.. has been commenced.

Work

will be

finished

within

10

months.

A

large

power house to furnish power for all the Central
Kentucky traction lines will be built at some point
on the Kentucky River. The plant will cost $500,000.

:

WESTERN ELECTRICIAN

22

Edison Iron-nickel Storage Battery.

is

here taken

battery, as

give

to

improved by

description

brief

a

of

the

this later patent.

invention relates to improvements in storage
of the type wherein the active materials
containing, respectively, nickel and iron, are maintained under pressure in small pockets or receptacles made of perforated sheet metal and held in

The

batteries

position in

suitable

need he only half that of the
the

attempt

is

By

dispensing'

separators between the nickel pockets space
enough is obtained in which the entire expansion
may take place. The separators preferably used are
diamond-shaped in cross-section. These separators
are made of hard rubber, preferably by cutting a

with

sheet into sections. The separators are so proportioned that each engages the rounded corners
of four of the pockets, while at the same time
the adjacent grids are spaced a distance determined
by the length of one of the diagonals of each separator.
With this arrangement the adjacent pockets

having ends projecting beyond the ends of the core,
and relatively high resistance end rings (10), connected, respectively, to the ends of all of the conducting bars. For starting conditio'ns of the motor
for the larger number of magnetic poles the
secondary circuits have comparatively high resistance, due to the resistance of the end rings.
At points (n), corresponding approximately to
the polar pitch when the primary winding is conor

made

to

sev.eral electrodes are assembled in any suitcan or receptacle (5), lined with a sheet of
hard rubber (6) or other insulating material, and
are spaced at their ends by slotted separating bars
(7) in the usual way.

able

Lamme

Induction Motor.

understood that a polyphase motor
requires a higher secondary resistance when starting than when running in order to insure a large
starting torque.
In a single-phase motor it is still
more important that the secondary winding have
a relatively low resistance when running, since the
maximum torque or "pull-out" torque of the motor
is dependent upon the amount of resistance in the
secondary circuit, while in a polyphase motor the
pull-out torque is independent of such resistance.
Since such a single-phase motor is a polyphase motor at the start, it should have for economical starting
a secondary winding of relatively high resistance and
for running a secondary winding of comparatively
low resistance in order to obtain the desired pull-out
torque.
It follows, therefore, that if a secondary
winding can be so designed that it will have a
high resistance under starting conditions and a low
resistance when the motor is running, without the
employment of variable resistance or short-circuiting devices, it will furnish an ideal construction for
induction motors. This condition cannot readily be
obtained if the same number of primary magnetic
poles is used in starting as in running; but if the
It is generally

nickel.

employ pockets

of

different

from that

EDISON IKON -NICKEL STORAGE BATTERY.
nickel of twice the capacity of the iron pockets the

surface in contact with the metal walls is not large
enough to provide for the proper discharge rate.

an arrangement would be un-

it would
employment of widely different machines for manufacturing and assembling the nickel
and iron grids and also because the great bulk of
nickel used would necessitate pockets of prohibitively thick metal in order to accommodate the
swelling, and, finally, because with a thick mass

desirable commercially, for the reason that

necessitate the

FIG.

LAMME INDUCTION MOTOR.

I.

WINDINGS AND

SWITCH CONNECTIONS.
nected

for

the

smaller

number

of

poles

or

for

running conditions of the motor, low-resistance connectors (12) are attached. The secondary circuits
for running conditions of the motor are then through
the bars to the end rings (10) and throueh the

ing can be adopted which will give circuits having
different resistances for starting and running, due

low-resistance connectors
(12). By this
simple means low-resistance secondary circuits are
provided for the motor under running conditions

to the fact that the secondary circuits are different

and relatively high-resistance secondary

numbers of magnetic poles in the primary member.
A motor designed along these lines was recently
patented by B. G. Lamme of Pittsburg, Pa., and
assigned by him to the Westinghouse Electric and
Manufacturing Company. Following is a description of the machine
In Fig. 1 the primary windings (A A'), (BB')
and (CC) of the motor are connected by means

starting conditions.

of secondary wind-

for different

such

1906

be always effectively separated.

will

number of poles in starting is
when running an arrangement

Furthermore,

14,

The

grids.

In practice Mr. Edison found that, bulk for bulk,
finely divided iron obtained by reducing ferric oxide
is much more active electrolytically than the nickel
hydroxide that he has so far been able to obtain
commercially. Consequently to present the best combination for practical use the bulk of iron used
If

without objection.

to actually touch,

Mention was made in the Western Electrician of
June 2d of the issuance of a patent to Thomas A.
Edison for a form of iron-nickel storage battery.
So much has been said concerning the Edison storage battery and its possibilities that the opportunity

July

of a three-pole double-throw switch

(2) for starting conditions of the motor. Single-phase energy
is supplied to the main primary winding by means
of the circuit from the line conductor (L'), through

proper circulation of the electrolyte
could not be secured.
By making the pockets for the nickel of substantially the same size as those for the iron and
by using twice as many nickel grids as iron grids
a practically useful combination is secured.
Furthermore, the space between the adjacent nickel
pockets provides for opportunity for any swelling
to take place.
Heretofore in the construction of
the battery Mr. Edison has employed insulating separators between the several grids but he finds that
these separators are not necessary between the adjacent nickel grids, which may therefore be allowed
to swell, so as to touch each other without affecting
the circulation of the electrolyte or the general
operation of the battery.
saving is thus effected
in lateral space, and the objections due to swelling
of the active materials, and particularly the nickel
hydroxide, are reduced.

nearest

circuits for

The secondary member may be designed for use
with either single-phase or polyphase windings on
the

primary member, and as many low-resistance

connectors (12) may be employed as are desired.
The low-resistance connectors may be attached to
the high-resistance end rings, or they may be attached directly to the bar conductors, though it
will generally be found most expedient to connect
them to the high-resistance end rings, the increased
resistance introduced in the secondary circuits by
so doing being relatively small, as the length of
The greater the
this high-resistance path is short.

of nickel the

;

A

The accompanying

illustration

is

view through one of the improved storage batteries
embodying the invention and showing the preferred
form of separators.
In

the

diagram,

fn)

represent

FIG.

2.

END ELEVATION AND SECTION OF LAMME INDUCTION MOTOR.

a cross-sectional

nickel

pockets,

the switchblade

switch

blade

windings (A A') and (BB'),
conductor (L= ) and to

(3),

(4)

to line

the auxiliary winding by means of the circuit from
line conductor
(L'), switch blade (3), windings

and (22) iron pockets, the former being arranged
in pairs, as shown.
The several pockets contain
the active material in pulverized form and are

resistance (R), switch blade (5) to the line
conductor (L2 ). 2X poles are induced by this ar-

secured in position within suitable grids (3) in the
usual way. Insulating separators are employed between the iron pockets and the adjacent nickel
pockets to prevent the pockets from contacting under -the effect of swelling of the active materials;
but, preferably, separators are not employed between
the adjacent nickel pockets, which may swell, so as

in

(CC),

but if the switch is thrown
other position the current is reversed in
the portion (B B') of the main winding, and
poles are then induced by the main primary wind-

rangement of windings

;

its

X

the auxiliary winding (CC), and its connected resistance (R) being thrown out of circuit.

ing,

The secondary member
a core

(7),

having

slots

(6)
(8),

(Fig. 2) comprises
bar conductors (9),

of low-resistance connectors or end rings
the shorter will be the high-resistance part of the

number
path.

Ind., Wants Lighting Bids.
Muncie, Ind., having definitely destreet-lighting
cided to
abandon its municipal
plant and to enter into a contract with a private

Muncie,

The

city

of

to furnish lights for the streets, is now
asking for bids from electric-light companies. Only
one bid has so far been received, and the rate is
Jerome Herf of Peru
$57-5° P er light per year.
recently proposed to put in an electric-light plant
Muncie,
in
but he has not yet presented a bid.
The City Council of Muncie admits that municipal
ownership of this utility proved a raHure.

company

July

New
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German Steam Turbine.

are valued at $60 each, contributed by Clarence H.
Mackay, president of the Postal Telegraph Com-

been designed and constructed at Carlsruhe, in Baden, Germany, a new
type of steam turbine for operating electrical gen-

There

has

recently

pumps and ventilators, as well as
The accompanying drawing

erators,

for

Other prize winners were
Press, class A, send350 words of press, unabbreviated, won by
David J. Ellington; Charles F. Edney, second; F.
:

ing

ma-

(Fig.

rine service.

pany.

M. McClintic,

1)

turbine, with single casing, designed to

work

Elektrische

fiir

Industrie,

is

shown

either

in

Fig.

while a compound steam turbine of this type is
This turbine is constructed
illustrated in Fig. 4.
to operate with a- jet condenser and has a capacity
of 150 horsepower.
3,

New

receiving 350
F.
J.

Bids Required for Congressional

Power

turbines have been utilized extensively
operating alternating-current generators, the

These
for

Press, class B,

Faulkner, New York, third. Press, class C, receiving 500 words of press matter in code, won by
Edward J. Coleman, Providence, R. I.; Willard
E. Brown, Boston, second; F. M. McClintic, third.
Mr. Ellington received the greatest number of
points and was awarded
the Carnegie world's
championship cup, valued at $50.

The rotating
with or without a condenser plant.
wheel of this turbine, as constructed by the Gesellschaft

third.

words of unabbreviated press, wo by Charles
Edney; F. E. Howe, New York, second; P.

shows this, the "Elektra" turbine, with single casing, and designed for working with condensation,
while Fig. 2 shows the reversible "Elektra" steam

Plant.

All bids for the proposed central heat and power
plant for the Capitol, Congressional Library and
the Senate and House office buildings in Wash-

three-phase alternator, turbine and exciting dynamo, all being mounted on the same base. One
of these units of 300 horsepower capacity occupies
a floor space of 1,000 by 2,600 millimeters and
The exhas a total height of 1,250 millimeters.
citer is mounted on the same shaft as the alter-

5^=C

Vz^JL

REVERSIBLE TURBINE TO OPERATE WITH OR
WITHOUT CONDENSER.

FIG. 2.

gearing,

directly

coupled

for

reducing

speed

the

from 3,000 revolutions per minute to 500 revolutions per minute, the speed of the propeller, and
arranged so as to be reversed instantaneously.
This turbine occupies a floor space in the boat of
800 by 1,450 millimeters and has a total height of
1,100 millimeters.

For pumping

service

and

also for

operation of ventilators it is maintained that
this form of turbine is particularly well suited. A
five-horsepower air-pressure turbine with ventilator
has been constructed, which supplies 40 cubic methe

ters

of air per minute under a water pressure of

180 millimeters and occupies a floor space of 500
by 830 millimeters, the total height being 600 milli-

meters and the
grams.
FIG.

STEAM TURBINE TO WORK
WITH CONDENSER.

nator and turbine. The alternator, of 200 kilowatts
capacity, operates at a speed of 3,000 revolutions
per minute and supplies a polyphase current at a

pressure of 2,000 volts.
For direct-current generation the "Elektra" turbine has also been employed with success, it is

Fie.

said.

The

shows a

4.

Turbine

of 150

Horsepower

to

300 kilo-

outfit

P.
FIG.

The International Telegraph Tourney of the
Telegraphers' Tournament Association was held in
Tremont Temple, Boston, on June 29th. Richard C.
Banley of the Pennsylvania Railroad's Philadelphia
force broke the world's record by sending 20 ordinary railroad messages in nine minutes 36 seconds.
The previous record of 11 minutes 12 seconds was
made by him in 1903. The following were the

Fig.

be Operated with Jet Condenser.

Turbine

5.

of 200

3.

ROTATING WHEEL OF "ELEKTRA
TURBINE.

C, have been

as unsatisfacElectrician of
October 7, 1905, it is proposed to erect such a
plant, in a separate building, capable of an elecVery gentrical output of perhaps 8,000 kilowatts.
eral specifications were prepared last year, and
under them bids were received. On July 2d last

ington,

tory.

D.

As

related

in

the

Horsepower Direct-connected

rejected

Western

to Direct-current

Dynamo.

NEW "ELEKTRA" GERMAN STEAM TURBINE.

accompanying

illustration

(Fig.

200-horsepower compound steam

5)
turbine

of this type, operating at a speed of 2,200 revolutions per minute, with a steam pressure of nine
It is directly coupled to a continuatmospheres.

generator

weight of the

Rapid Telegraph Sending.

NEW "ELEKTRA

I.

total

of

140

kilowatts

capacity,

ous-current
supplying current of 110 volts pressure.
This type of turbine has also been employed
successfully as a boat turbine, a 35-horsepower
unit having been constructed with arrow-wheel

winners:

Railroad,

James

Beegan.

F.

Bannester,

David

J.

class

A—Richard

Railroad,

W.

James
Ellington,

class

Harrison.

C.

Banley,

B—William

F.

Broker class-

Harvey Williams,

F.

M. Mc-

Clintic.

The team match was won by David

J.

Ellington,

New York, and H. J. Finn, Boston, both Postal employes; Edward Dougherty and Joseph Gallagher,
York, second Charles F. Edney and John J.
Boston, third. A silver cup was awarded to
cups
each of the first and second contestants. The

New
Bell,

;

Speaker Cannon, Mr. Hepburn of Iowa and a
former member of the House, J. D. Richardson
of Tennessee, constituting the commission in charge
of the matter, met to pass upon the bids. After
carefully considering the bids, the commission decided to reject all as unsatisfactory. The architect
of the capitol was instructed to prepare new plans
and specifications and invite proposals under them.
plant.
It is proposed to erect a modern, high-class
and it is hoped that the new specifications will
present comprehensive and explicit data to this end.
_

—

.
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way

successful

the

"downtown"

district

overhead wires, and he will hope that the trolleywire construction now being placed will actually
The Arprove, as now supposed, only temporary.
nold plan for subway loops seems to' be comprehensive and desirable, if it be decided that underground-

Washington,

not

are

be hoped that the overhead
portion

fixture.

the

of

need.ed

property.

the central

in

prove to be
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and
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not

per-
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Fire-alarm
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of

build-

all

feared that this

is

it

not

is

Chicago Fire
"The San Francisco
Department said recently
department might have been able to prevent such

The

chief

of the

:

conflagration

disastrous

a

been

station

among

the

What good

the fire department doesn't

wrecked.

buildings
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are
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it

from danger of

all

should be paid to the locafireproofing
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the

central
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measure of considerable general

significance

and of particular importance to the proposed Mississippi River waterpower development at Keokuk,
Iowa, was passed by Congress on June 23d. This
act provides that whenever any person, company or
corporation undertakes to secure land needed in
river or harbor improvements, duly authorized by
Congress, in which it is proposed to construct and

35

maintain dry docks, locks or similar work, to be
conveyed to the United States government free of
-charge, these persons or corporations shall have the

3g

36,
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well, then

A
33( 34i

sort.

right

the

to

acquire by condemnation land needed for

purpose

which

peaceably give up

DATES AHEAD.
National Electrical Contractors' Association (annual convention), Hollenden Hotel, Cleveland, Ohio, July 18th to 20th.
International Association of Municipal Electricians (annual
convention). New Haven, Conn., August 15th to 17th.
Ohio Electric Light Association (annual convention), Putin-Bay, Ohio. August 21st and 23d.
Colorado Electric Light, Power and Railway Association
(annual^ convention), Denver, September 18th to 20th.
Illinois
State
Electric Association
(annual convention),
Springfield, 111., September 19th and 20th.
American Street and Intcrurban Railway Association (annual convention), Columbus, O.. October 15th to 20th.

nection

the

property

owners

will

not

The comproposed development at Keokuk
.at

fair

compensation.

Bell

men

organization of business

may be asked

chise

for

—
— declares

that a fran-

Manufacturers'

the

Tele-

automatic telephone

system operated in the Loop
Chicago by the Illinois Telephone andTelegraph Company. The cables of this system
are carried through the tunnels of the Illinois Tunof

The system is well built and the
though limited, is good. The company,
however, has been slow in extending its service,
and its plans for the future are hard to ascertain.
The Independent telephone interests throughout the
country have repeatedly called upon the Illinois
company with the view of arranging for the entrance of the Independent toll lines into Chicago
through connection with the automatic system.
But this has never been arranged, and the Independents seem to have given up hope in this diCompany.

nel

service,

But they have not given up the idea of

rection.

getting

their

One

convention
the

hindrances

to

recent

in

On May 27th, by
from the Independent association appeared before a committee of the Chicago
Commercial Association and laid before it the importance of giving Chicago enlarged communication
with the surrounding states through the Independof Chicago's

business

interests.

a committee

ent telephone

lines.

C.

Cheadle of

B.

sec-

Joliet,

retary of the Illinois Independent Telephone Association,

presented

and the

statistics

the case for the Independents,
he offered are said to have been

Commercial

a revelation to the

association.

E.

R.

Conklin said that the Interstate Telephone and
Telegraph Company, with 18,000 subscribers in
Northern and Central Illinois, was ready to connect
w'th a Chicago system at the first opportunity. Mr.
Cheadle placed a conservative estimate upon the
cost of telephone properties in Illinois alone, out-

owned by

side of those

the Bell company, at $16,-

000,000.

answer

In

to the expense of
Mr. Cheadle said
"From my office in Joliet I call up Aurora, 22 miles
away, and for this service I pay 10 cents. Six
years ago a single company charged 25 cents for
Six years ago you paid 25 cents
the same service.
to talk to Joliet.
Today you still pay 25 cents
there is but one company's lines to use. Six years
ago I paid $60 a year for 600 connections, or at
the rate of 10 cents per connection. Today I pay
$75 for two telephones with Independent lines and

maintaining

the

to

two

objection

telephones,

or at the rate of

connections,

get

4,000

for

each connection.

Six years

ago

I

1.8

cents

could

call

any one of 10 toll stations, pay 25 cents toll charge
and 10 cents messenger fee, and talk to any one
of a few people in that county. Today I can talk
to any one of 3,500 people in Will County in his
home or place of business for a nickel, and from
one single telephone."
The situation is thus one in which four interests
the local Bell company, the automatic company,
Chicago business men and outside Independent telephone enterprises are deeply concerned. So far
as known, none of these interests coincides with
any of the others, although the Independents and

—

Chicago.

the

Chicago.

into

lines

of the

Independent telephone
Chicago was the revival of interest in
Independent movement among representatives
result

cussed

of

part of

the country. This
company, which gives,
on the whole, excellent service, but which has been
harshly criticized for its rates and systems of
charging.
This company's franchise expires in
about three years, and one of its adversaries, the
Illinois
Manufacturers' Association an influential

Congress.

one

greater

well-established

pany back of the
and Hamilton, 111., as has been explained previously
in the Western Electrician, purposes to dam the
Mississippi River and develop a large amount of
valuable waterpower. This work would involve the
construction of locks, which would be turned over
to the government free of charge; thus the development comes under the law just passed by
Heretofore,

the

to

the

is

invitation,

25

ings,

Chicago's telephone situation presents some inand unusual features. To begin with,
there is the Chicago Telephone Company, with its
large and efficient system, giving long-distance conteresting

to

is

it

3I

Electrolytic Deposition of Zinc

Record

prevail,

wires,

expedient

temporary

3I

Illustrated Electrical Patent

New York
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Electric Lighting
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old

but on the other hand he will recall
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the
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Northwestern States
Rocky Mountain States
Pacific Slope

without

course he hails with glad relief the prospect of a
great improvement over the wretched cable-rail-
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Ohio

the
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any
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Great Britain
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New York

the

will influence
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Electrical Extensions in Peru

difficulty

phone Company, recently incorporated.
Another factor in the situation is the competing

of the city for electric-railway

streets

manent

Illus-

trated

What

localities

goan as he gazes on the poles and overhead wires
now being erected in the principal central business
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Long Underground Telegraph Circuits in Great Britain
Some Late Developments in Westinghouse Motors.

of seagoing ships being
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thereafter.

appears to have reached a "commercial" stage,
but so far it appears to supplement existing telegraph circuits merely, rather than to supersede

the conduit or the
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The Visiting Electrical Engineers in England
The Small Central Station.— Chapter III. Fuel and Water-
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scheme has been the

obtaining the adjacent land which would be inundated. The passage of the bill will naturally be
of great assistance to the company in obtaining
in
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Visiting Electrical Engineers in

THE SMALL CENTRAL STATION.

England.
[From the London correspondent

Western Electrician.]

of the

number

of the "foreigners," as they are being
familiarly referred to, betook themselves to Teddington, where is situated the National Physical
Laboratory, where the minister for war, Mr. Hal-

dane, opened

the

new

Mr.

laboratories.

electrical

Haldane made a most appropriate speech upon the
brotherhood of science, which brought together in
common cause men of so many countries and different temperaments.

The grand banquet was held

at

the Hotel

Cecil,

Mr. John Gavey,

nearly 500 persons being present.
engineer in chief to the General

Postoffice

(presi-

dent), was in the chair, and among the invited
guests was the Right Hon. Sydney Buxton, the
Enthusiasm seems to be the
postmaster-general.
foundation of our visitors' characters, and the good
feeling prevailing was intensified enormously by

a little episode which took place at the instance
of the Italian members of the tour.
Taking but
few people into their confidence on the banquet
evening and allowing nothing of their intentions
to

was placed
Mr. Semenza rose in

leak out previously, a covered object

by them

in

the dining hall.

order of things to make a speech as
and at the conclusion he somewhat dramatically removed the covering and revealed a very fine bronze bust of Volta, mounted
on a marble base, which, he said, had been brought
over as a gift to the Institution of Electrical Engithe natural

one of the

Italians,

neers.

The whole of Tuesday was devoted to visiting
engineering works in London, and the evening was
spent at the annual conversazione of the Institution
The headquarters of the
of Electrical Engineers.
Postoffice Telegraph
and Telephone department
and the London Wall exchange of the National
Telephone

Company

were

by one party.
The latter exchange is the latest equipment of the
National Telephone Company, and it is also famous
in that it has been burned down twice in about
The Greenwich gener18 months or two years.
ating station of the London County Council, the
Bow works of the Charing Cross Electric Supply

Company,

the

Chelsea

visited

power

Edward. On Thursday an early
for Birmingham.

CHAPTER

originated

start will be

made

commands

HI.

lent to

ton

delivered

There

at

the

station.

his

particular

works of the British Westinghouse Company and the Manchester University were inspected.
Luncheon was served in the Town Hall,
the lord mayor of Manchester presidig. Dr. S. S.
Wheeler, president of the American Institute, responded to the toast "The Visitors." Liverpool was
reached on June 30th, and on July 1st the party
During the 10 days of the
traveled to Glasgow.
the

"*£

.

we have deduced

station,

and
and

an unsatisfactory estimate. The local cost
conditions are not difficult of investigation,
such investigation gives much more satisfac-

tory

andj

cost

r

11

1.1

11

•

•

any approximation

than

results

'

re du
.

ZT'
f
St
°*

!'™ dI ?

Of

is by far the most important.
used in very exceptional cases, and less
and less as population increases and timber is more
in
demand for structural purposes. Under very

the fuels coal

Wood

is

favorable local conditions fuel oils and gases enter
the field and are found to be cheaper than coal,
but their field of profitable use is restricted. Also

some

plants, run in connection with a manufacturing business, may have a source of fuel in the
refuse from the factory; but these cases are so
entirely special that they fall outside the scope
of this work

Coal—The

which Nature has made
of coals by producing them of various pronerties
are

classification

Anthracite,

follows:
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small percentage,

very

10.3

small

of the stations in operation today burn

indeed,

wood under

are

Prof.

S.

Pagliaui

A. E. Kennelly, P. Letheule, J. W. Lieb, J. W. McCrosky, C. 6. Mailloux, W. W. Miller, C. H.
Mitchell, E. J. Murphy, C. A. Perkins, R. W. Pope,
E. S. Rein, E. F. Schnuck, C. H. Sharp, J. H.
Siegfried, A. Simon, Harrison W. Smith, E. W.
Stevenson, F. H. Taylor, S. S. Wheeler, R. Wickander, W. H. Wiley, C. T. Wilkinson, A. E. Winchester.

are

one cord of beech, red or black oak. 1.450 pounds
of coal; one cord of poplar, chestnut or elm, 1,050
pounds of coal one cord of pine, 900 pounds of
;
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are many advantages found in the
over other more bulky fuels, but it has
been found by experience that these advantages are
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ltems of first cost of installation, room that would
otherwise be occupied by boilers, labor for hand.,
,m S coal and ash and the amount of capital invested
0n tbe other hand> there are drawbacks
to this type of fuel, chief among them that cited
as an ° b J e ction to crude oii-the lack of competition among dealers and the consequent inability
of the purchaser to contract for his fuel for any
length of time. There is also to be considered the
necessity for carrying a quantity on hand and its
explosive nature when mixed with air as well as
the accompanying noise and disagreeable odor,
,

,
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Waterpower.

— Though

— although

waterpower

is

not

prop-

an ingenious Frenchman has.
indeed, styled it "white coal" it is considered as
such in figuring the maintenance cost of power
erly a fuel

stations.

—

economy is usually overestimated, alshow a saving in operating over
cases where the natural conditions are
The cost of dam, properly flooded, of

Its
it

in

does

flume, wheelpit and tailrace. is large at installation
and an ever uncertain quantity in maintaining, while
the

depreciation

is

rapid.

A

fair

estimate

of the

completed waterpower plant, not including electrical machinery, is in the neighborhood
of $80 per horsepower, the conditions named above
being favorable. Frequently the rights of other property owners and the power required by other establishments taking water from the same source
cost of a

and future exof an auxiliary'
steam plant at a location unfavorable to the handdling of coal.
As for the natural conditions mentioned, consideration must be given to the question of frosts
limit the extent of
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given:
Hickory, maple, oak, beech, poplar, elm, chestnut
and pine vary greatly in weight, but their steaming
powers per pound are about equal, if air dried,
and about 2!/ pounds of one of them is required
One cord of
to equal one pound of average coal.
hickory or hard maple is equivalent to one ton of
coal; one cord of white oak, 1,700 pounds of coal:
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Boucherot of France, G. D £ ttmar, L. Brandes, Dr.
E. Budde, Dr. A. Berliner and W. von Siemens of
Germany, and the folowing-named from Canada
and the United States
L. A. Herdt, R. B. Owens, F..G. Bolles, H. M.
Brooks, Morgan Brooks, James Burke, W. C. Burton, F. J. Chisholm, J. R. Crawford, F. B. Crocker,
T. Dwight, C. L. Edgar, F. H. Gale, K. Hedin,
R. O. Heinrich, W. S. Hunt, J. P. Jackson, Dr.
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boilers, and these few are mainly of that
mentioned as special, where the fuel is a byproduct from some manufacturing establishment
and consists of shavings, short ends or trimmings
from lumber. For the benefit of those who contemplate establishing a plant so far from a coal
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class

K

'

j

can possibly do.
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the

average fuel accounts, as reported from over 800
stations throughout the United States, and find
its equivalent to be as stated, in coal of an evaporative capacity of seven pounds of water per
pound of coal. Knowing the amount of steam to
be generated, these figures will enable one to make
a rough approximation of the cost of his fuel.
But it is another of those cases where the average

.

'

'

no grade of coal that can be taken as
a standard, as not only do the different mines vary
in the steaming qualities of the coal, but the output from any one mine usually varies in the different veins; but for the purpose of enabling the
purchaser to estimate the cost of the item of fuel
for

£

TT
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is

Evaporation.

tion,

iL^'

average cost of fuel is 30 per cent.
maintenance account, and is equivaa fair quality of coal at about $2.35 per
P

the total

Evaporative

Later advices are that the party visited Birming28th and arrived in Manchester on
The 29th and a part of
the evening of that day.
the 30th were devoted to the latter city, where the
Manchester Corporation's Stuart Street power sta-

in the market.
Its use has shown an
evaporative power per pound of 14 to 15 pound
" hi
mak es 3-4 barrels of oil, of 4 *
U
eqU,valent
f a ton
"' <"»' " f »
?
4ua lty thatJ' W1mi ™*>™** about seven pounds of

Fuel-The
of

G.

ham on June

Construction and Operation.

Its

Fuel and Waterpower.

1

house,

by Mr. Yerkes, and the Shepherd's Bush generating
station of the Central London Railway have also
been inspected.
The two latter have been designed by American engineers and should provide
some points of interest. The present stay in London terminates today with a trip up the River
Thames to Windsor, the official home of King

Hints on

Practical

—

London, June 27. Our foreign engineering visitors have commenced their travels through the
United Kingdom, the send-off function, naturally,
being a dinner, which is so peculiarly dear to the
heart of the English.
Yesterday was the first day
of official business, and in the afternoon a large

2r

may mean

power

the

available,

installation

:
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26
ice in a region where the winters are at all
severe and also to the damage done during spring
which last includes loss of power by
freshets,
water backing up in the tailrace and the possibility
of lawsuits over the flooding of land at times of
extreme high water. Where such contingencies are
to be met with it is necessary to have some other

American Association

and

source of power available for the emergency, for
the lighting station must be prepared to furnish
light each night of the year without fail, or it
loses the confidence and support of its patrons.
After giving all these points proper consideration
appear that waterpower will be the
still
it may
cheapest and best that can be employed, or there
may be local conditions or questions of the purchaser's property already acquired which make it
the choice of powers.
The size of units is

small on the average, as
of the reports, although
the practice of later years has had a marked tendency toward increasing the size, the average figure
having increased from 22.1 horsepower in 1880 to
is

shown by an

analysis

horsepower in 1900. This last figure is much
lower than the average of the later installations,
being kept down by the continued use of wheels
of small power which were installed years ago.
The power developed, however, is due largely to
the height of fall of water and so is entirely dependent upon the special conditions of the separate
44.1

.

plants.

.[To be continued.]

Accused

Electricity Wrongfully

in

Port

Huron.
Insurance

have

companies

been

considerably

worked up over the numerous fires at Port Huron,
Mich., which have been attributed to defective elecHowever, an investigation does
trical equipments.
not bear out this theory. J. H. Montgomery, electrical

inspector of the Michigan Inspection Bureau,

made the following report on the situation
"Our attention having been called to the electrical

has

conditions in Port Huron, and particularly to the
number of fires attributed to defective wiring, it

was decided to make an investigation. A visit to
was made, and after conversation with the
fire marshal, the city inspector and others, it was
found that, in most cases, there seemed to be no
good reason for supposing the fire to have an
electrical origin.
As is very often the case, where
the cause was unknown, the newspaper reports have
The general
laid the blame on defective wiring.
impression seemed to be that a considerable number
of the fires were of incendiary origin.
Inspections
were made of several risks, including one new
building, and one in which the equipment was very
The new work was found to be in a very
old.
satisfactory condition.
The other building, which
was a multiple occupancy, mainly offices, was wired
about 15 or 18 years ago, and was in a very poor
the city

The

inspector has ordered the old
wiring disconnected and a new set of mains inThis has been done, and wherever service
stalled.
is required, new molding work is used.
The great
difficulty seems to be that there is no systematic
reinspection of old work, which is a common conin all of our cities.
dition
Companies having
buildings in which they suspect defective conditions can easily secure the proper information, and,
;
f necessary, correction of these conditions by enforcing the requirements of the clause permitting
the use of electric wiring and requiring a certificate
from the city inspector. It is suggested that this
certificate, when obtained, should bear a reasonably
recent date."
condition.

city

Metric System
The Manchester

in

(England)

England.
Chamber

of

Com-

merce, like some other representative English bodies,
has unanimously adopted a resolution with
regard to the compulsory use of the metric system
of weights and measures, which is intended to
embody its policy henceforth with regard to this
proposed legislation. The resolution is to the following effect: "That, while continuing to support
the enforced adoption of the metric system of
weights. and measures for general purposes in this
country, the chamber shall always maintain, in any
future action taken in support of legislation to
bring this about, that the cotton-yarn trade and
the engineering trades ought to be expressly exempt from such legislation." The chamber declared that any legislation which failed to recognize the exceptions desired should be met by strenuous opposition from the great industries concerned.

Car

shops

estimated

to

cost

$125,000 will

be

by the Indiana Union Traction Company in
Anderson, Ind.
The City Council has passed an
ordinance extending the life of the Indiana Union

built

Traction

Company's

consideration

of

company agreed
shops

in

local

such
to

Anderson.

an

build

franchise to 1952.
In
extension the traction
its
main car and repair

at Ithaca.

A

successful summer meeting of the American
Association for the Advancement of Science was
held in Ithaca, N. Y., during the last few days
of June and the first week of July.
The attendance was large and much interest was manifest.
An interesting feature was the dedication of Rockefeller Hall of Physics of Cornell University, reported elsewhere.
The programme for the summer meeting was
not as full as for the other meetings, but it contained, among others, a number of interesting papers dealing with the scientific side of electrical
engineering.
The most technical paper was one
presented by Mr. W. W. Churchill on "The Electrolytic
Corrosion of Condenser Tubes."
Mr.
Churchill showed that in the Long Island Railroad power house the plan for overcoming electrolytis corrosion consisting of the production of a
counter-electromotive force between the condenser
tubes and the sea water (see Wstern Electrician
of April 14, 1906, page 294) had been entirely successful.
The counter-electromotive force is supplied by an auxiliary motor-generator and the plant
has now been in operation
Mr.
14 months.
Churchill's idea in bringing this matter before the
association was to restate the fundamental laws of
electrolytic conduction, in order to show that the
process has a sound scientific basis. The paper emphasizes the fact that the protection to the tubes
does not depend upon the flow of current but upon
the maintenance of a proper counter-electromotive
force in the condenser.
Prof. B. B. Brackett of Potsdam, N. Y., presented several papers dealing with devices for instruction for convenient use in connection with
electrical
engineering instruction.
An ingenious
incandescent lamp resistance consists of a light
wood framework similar in size to a Wernicke
bookcase unit.
On the inside of this the lamps
are mounted and they are thus protected from mechanical injury.
On one side of the frame is a
series of switches so arranged that the 12 16-candlepower lamps can be arranged in series or
parallel, giving a range of resistance from 16 to
From the form of these units they
2,400 ohms.
can be piled up like a bookcase and a great deal
of resistance can be contained in a small space.
In the discussion the suggestion was made that
in purchasing lamps for such resistance units a
certain
power consumption should be specified
instead of the candlepower, as by this means low

lamps may be purchased and more power
be consumed in a given space than otherwise.
Another device suggested by Prof. Brackett was
a plan for making alternating-current wave measurements.
Two Prony brake-arms are clamped
to the pulley of the machine to be tested.
These
efficiency

will

arms are

side by side and similar in construction.
Their outer ends are movable between adjustable
limit stops, so that
by unclamping one of the
arms and leaving the other alternately, step by
step,

rotation

chine

Methods

—

thermo-electromotive
force, a subject which has a most important bearing on the theory of batteries and other electrolytic
electrolytic

cells.

Frederick Bedell of Ithaca presented to
(Physics) of the association a preliminary note on a new departure in the graphical
representation
and
study of
alternating-current
quantities. It has heretofore been customary to repProf.
Section

B

resent alternating quantities by means of vectors
located in a plane, and this is perfectly satisfactory,

of the National Electric Lieht Associa-

Question.

What means do you employ
bles

to protect your cato burnouts in

manholes from injury due

in

adjacent cables?

Answers.
Edison Electric Illuminating Company of Boston: Asbestos tape securely wrapped
around^ the cables
furnishes a very satisfactory
L.

Elden,

L.

protection from ordinary burnouts. Where large
quantities of current are being transmitted it is
advisable to install suitable shelves or partitions to
still further protect the cables from each other.
B. E. Strohm, Chicago
Edison Company: In
place of using brackets, as was formerly the practice, light sheet-iron shelves are put around the
manholes, and the cable covered by means of split
vitrified tile.
The shelf is put in to take the weight
of the tile off the cable, and one shelf is sufficient
on each side of the hole to take care of a dozen
or more cables, as the tile, when put on, is cemented around the joints and when the cement has
set, the tile will support its own weight.
In this
way each circuit or cable is as safe from damage
or burnout from adjacent cables as it is in a
straight conduit line. When it is necessary to take
a tap of any cable in the manhole it is an easy
matter to knock this tile off, make the connection
and afterward place tile over the joint.

Question.

What
normal

devices, if any, are installed to relieve abrises of potential in large cable installations?

Answers.
M. Vander Voort, Alliance Gas and
Company, Alliance, Ohio: Install General
F.

Electric
Electric

non-arcing

lightning- arresters as line dischargers
manner as we put them on tub-transformer circuits to protect from the effects of resin a similar

onance.
L. L. Elden
no necessity to

This company has as yet found
any devices to relieve rises
of potential in the cable system other than standard
:

install

lightning arresters on the outlets of underground
cables where they are attached to the overhead
lines -for the purposes of lightning protection.

Ernest F. Smith, Chicago Edison Company:

No

devices are employed in connection with our hightension transmission system for the purpose of
relieving abnormal rise of potential.

Question.

Which
ground

:

with

Underground Operation.

tion.]

A

connected

of

[From the Question Box
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the fundamental component of the current.
The
only way in which both of these conditions can be
satisfied is by rating the harmonics by vectors in
a line at right angles to the plane of electromotive
force and current vectors.
Prof. Bedell promises
to carry this matter further and expects to present shortly a complete paper upon the subject.
Some other papers which deal with important
fundamental matters comprise careful studies of
spark potentials between points and planes and in
liquid dielectrics by Prof. R. F. Earhart, while
Prof. L. A. Freudenberger described a new form
of alternating-current galvanometer.
As a whole the meeting of the association, was
a most profitable one for electrical engineers, particularly as emphasizing some of the important
scientific elements
upon which the achievements
of engineering ultimately depend.
The attendance
was approximately 400, of whom 231 were members
of the association, the remainder being connected
with the affiliated societies.

moving members of the ma-

were of a more
character, and several of these
were of great interest.
Prof. H. S. Carhart of
Ann Arbor, Mich., discussed two topics one "The
Use of Silver Perchlorate as an Electrolyte in a
Silver Coulometer," and the other covering an
interesting lecture experiment in thermo-electromotive force.
As far as experiments with the perchlorate have been carried the results have been
satisfactory
when proper precautions are used.
The principal advantage appears to be that the
deposit of silver produced adheres much more
firmly to the cathode than when nitrate is employed.
The deposit has a grooved appearance,
the crystals being somewhat interwoven, and hence
less liable to be detached.
It was not found desirable to use a porous cup in the cell, better satisfaction resulting with washed filter paper.
Prof.
Carhart takes up the method of producing pure
perchlorate, as this is not an article which can be
obtained on the market.
simple experiment described by Prof. Carhart
and which can be performed readily in a laboratory or before a class is as follows
Copper wires
are wrapped about two small test tubes, which are
immersed in a CuSOi solution, the copper wires
forming the electrodes
to
an electrolytic cell,
through which current is passed from a battery.
Inside, the test tubes are thermal junctions connected in series and in circuit with a galvanometer.
When current is passed through the electrolyte the
absorption of energy at one electrode and the liberation of energy at the other causes a difference in
temperature in the two test tubes. The junctions
therefore
produce electromotive force which is
indicated by the galvanometer. This simple experiment serves to illustrate several important facts
purely

14,

providing that there is no serious departure from
the sine-wave form.
Iron in the neighborhood of
an electric circuit causes hysteresis loss and harmonics are introduced into the wave. These harmonics are wattless and therefore in quadrature
with the electromotive force, and Prof. Bedell
shows that they must also be in quadrature with

produced.

is

Other

of the

July

the

best practice, in running underleads from 2,300-volt three-phase generators
is

switchboard and from switchboard to step-up
transformers to use three-conductor lead-covered
cables or three single-conductor lead-covered cables,
to

—

and why?

Answers.
L. Elden
Single-conductor cables are preferred for this use, and, if possible, cables without
L.

:

covering should be used, it being preferable
provide a cable having extra insulation suitably
waterproofed if the conditions permit its use.
W. T. Oviatt, Connecticut Railway and Lighting
Company,
Bridgeport,
Conn.
Three - conductor
lead-covered cables, as single-conductor lead-covered
cables induce current in lead sheath, which causes
a drop in voltage on line and heating of the lead
lead

to

:

sheath.
B. Jamieson, Chicago Edison Company:
It depends upon length and facility of run. If lead
cover must be used and circular milage of cable is
not too great, use three-conductor. Prefer cambric
single-conductor to either, wherever possible to use
it.

The

Philadelphia Electric Company: In regard to
single or multiple-conductor leads from

running

July
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terminals of 2,300-volt generator to switchboard, and
from switchboard to step-up transformers, in large
installations, it is generally conceded the best practice to operate with single-conductor rather than
three-wire cables, on account of less chance of damage to any pair of conductors. For local reasons,
however, the reverse may be the case.

Heating of Bearings and Field Magnets.
By

A.

S.

Atkinson.

In almost any machine in general use for power
or lighting purposes, overheating of bearings and
field magnets may cause costly interruption of business or even disruption of the whole mechanEngineers not familiar with the symptoms of
ism.
such troubles are frequently at a loss to ascertain
the source until a

breakdown

results.

A

good

elec-

engineer in charge of a plant should not only
be able to detect the symptoms at once, but also to
apply the remedy before it is too late to save accitrical

dents.

not always possible to locate the cause of
the trouble on first examination, but a little study
The heatof the subject may soon enlighten one.
ing of bearings may be due to lack of sufficient oil,
the presence of grit in the bearings, poor forging
of the shaft or roughness due to some other trouble,
a poor fit of shaft and journal, a sprung or bent
shaft, too great a load or strain on the belt, a hot
pulley, commutator or armature, and an uneven
placing of the armature so that a greater magnetic
attraction is set up on one side than on the other.
Any one or several of these causes may be responsible for the trouble. Frequently one cause sets
up another, and if the machine is allowed to run
It

is

without proper repairing

its

disintegration

is

rapid

and disastrous.
The symptoms are somewhat varied, and in different machines they show a considerable degree
of variation. When the bearings become too hot it
is not sufficient to stop the machine and pour cold
water on them. That is merely a temporary expedient, and in the end a costly one, for in a short
It will be
time they will become heated again.
noticed that heating of bearings occurs more frequently in new machines that have been improperly
For instance, a too great
designed or installed.
tension on the belt is due to improper installation,
and the load must either be lessened or the strain
relieved by using a lighter belt or a larger pulley.
The first symptom of this heavy strain on the belt
may be an overheating of the pulley bearings.
Where the belt strain has been allowed to con-

has been strained
in its position so that overheating may occur there.
The proper adjustment of the belt, pulley and
shaft is a question of prime importance at the outset
in a new machine, and then a continuance of this
under all-load conditions. A rough shaft that does
not run smoothly is a prime cause of trouble. This
may be due to imperfect casting or to the presence

tinue

some time

for

the

shaft

which wears it rough in places. If there
reis grit anywhere in the bearings it should be
moved immediately. The shaft and bearings should
be taken apart and carefully examined. A tem-

of

grit,

porary

be resorted to when it is
machine, by washing with
However, at the first opportunity the

may

expedient

impossible

kerosene

to

oil.

stop

the

machine should be cleaned carefully to remove all
In using
grit and then oiled with filtered oil.
kerosene oil for temporary washing of the shaft
and bearings care must be exercised in not letting
any of it get on the armature, field coils or comMore trouble has been caused by this
mutator.
neglect than good accomplished.
Lack of proper oiling frequently shows similar
symptoms to grit in the bearings. The shaft does
not turn freely and sometimes gives a squeaking
Frequently the oil cups are supplied with
sound.

but the passages are clogged
sufficient lubricating
so that the bearings suffer in spite of apparent supInferior grades of oil are more likely
ply of oil.
clog the oil-cup passages than a good grade.
oil,

to

With good

oil,

filtered

if

necessary, careful atten-

given to the cleaning of the oil cups should
prevent any of these troubles. In some cases, howthe
ever, the grit and foreign substances may get in
bearings in dirty shops, and it is necessary to clean
tion

them thoroughly.
The direct results
bearings

or

of

of allowing grit to remain in
them suffer from lack of

letting

The most comsufficient oil are quite numerous.
mon is for the shaft to wear rough and in grooves.
must
This prevents it from revolving freely, and it
lathe
be removed and smoothed again either in a
or with careful

filing.

The imperfect fitting of shaft and journal, pulof great trouble,
ley, collar and shoulder is a source

when detected in new machines immediate
remedies should be applied.
Frequently the shaft
fits too tight.
A great many machines have this
fault, and some engineers content themselves with
the belief that the tight fit is due to the stiffness

and

new machine and that it
running a short time.
This

of a

will

wear down

after

may

makes

work of the manager of a
difficult and perplexing.

the

and

station

engineer

his

Even

the
get the field coils too hot for
the hand to rest on them, or the pole pieces get
hotter than the coils after a brief run.
Field magnets excited by direct current are used now in a

may

best machine

be true, but it
may also result in accidents and a bent shaft. It
is much better engineering economy to remedy the
evil at once.
Where a split journal is used this
may be done by slightly loosening the case, but if
this does not suffice the bearing cup should be re-

great variety of generators, motors and rotary converters, and most of the induction motors and generators carry alternating current in their field coils.

moved and

the journal examined. In bad cases the
journals should be scraped or reamed or the shaft
filed or possibly removed and turned in a lathe.
The trouble should be remedied without waiting for
the doubtful expedient of the machine righting itself

The current passing through the field should be
reduced or part of it shunted off. In series-wound
machines this can be done by removing a layer or
more of wire from the field coils. Another way
is to rewind the coils with coarser wire.
Either

by wearing away the stiffness.
Bent shafts have commonly resulted from too
tight a fit, and a bent shaft is difficult to straighten
out.
A good mechanic in the shop may be able to
straighten the bent shaft, but in most cases a new
one must be ordered or the old one sent to a reguA bent shaft may in turn wreck the
lar shop.
whole machine.
Bearings do not revolve freely sometimes when
the trouble is not due to either of the above causes,
but because of their being out of line.
This may
be the result of some slight shock to the machine
or unusual vibration, and sometimes the work of
poor installation. Machines that have been moved
while new floors or foundations were being laid
have had their bearings put out of line. The shaft
does not revolve freely and there is a squeaking,
rubbing noise. In order to locate the difficulty the
bearings should be loosened a little by unscrewing
A little manipulathe bolts holding them in place.

method

It may be
tion will place them in a true position.
necessary to file the screwholes of the bearing that
Unless it
is not true or to move it up or down.
occupies a true position when bolted tight so that
there is no friction the evil has not been corrected.
The chief essential is to see that the clearance is

uniform

all

ing part

is

around, which means that the revolv-

Heating

firmly adjusted in the center.

of bearings due to their being out of line is quite
common, and in many central stations and power
shops where motors are employed it gives engineers

not acquainted with the weak points of the machine endless trouble.
hot shaft is not only a troublecome but a
very dangerous thing in any shop. When discovered it is not safe to continue running the motor,
nor is it safe to stop suddenly. The easiest and
safest way is to shut the motor off slowly, permitting the shaft to revolve a little until it has cooled

A

off to

some

hot

may

it

degree.

If stopped

suddenly when very

stick fast, so that its further usefulness

If a little cold
practically ended.
applied to it without the danger of
it
reach the commutator, armature
this will help the cooling process.
is

the

If

water,

collar or shoulder heats the shaft or bearings.
In either of these cases the frictional part should
be located and filed off smooth. Usually the difficulty can be discovered by moving the shaft back

ley,

different parts.

If

pushed

or scraped against the collar or shoulder more or
less scratches will be found.
Poor designing or damage through shipment or
setting up of motors are sometimes responsible for
the location of the armature nearer the pole pieces
on one side than on the other. The result of this
is the production of greater magnetic attraction on
that side and ultimately heating of bearings or

examination and measurement of the
show whether the clearance is uniform on all sides. If not it may be taken for
granted that the heating is due to this faulty construction or accident to the pole pieces or armature.
shaft.

An

distances

will

In multipolar machines this trouble is much more
frequent than in bipolar and is correspondingly more
In modern motor designing the cleardangerous.
ances should always be much larger and freer in
When
the multipolar than in bipolar machines.
this is not the case troubles of this character are
The constant side pull agvery apt to develop.

gravates the bearings so that they wear away if
they do not develop undue heat and cause an acciThe adjustment of the armature so that the
dent.
clearance is uniform must be accomplished with
When the magnetic pull is balanced in all
skill.
directions the

danger

The heating of
erators

and

is

field

motors

is

a

in the

source

Another way

voltage

is

the

trouble

In shuntcorrected by
of field coils.

wind on one or more wires,

to

of

modern gentrouble

that

by

fault.

may be

terminals

at

C.

applied.

to

increase the resistance in the field circuit.

The

first

step,

ough examination

however, should include a thor-

make

to

certain that the trouble

not due to short circuit in the field coils. This
could be ascertained by examining the pole pieces.
If there is trouble of this character, one pole piece
will be weaker than the others.
Usually one weaker
pole piece is also perceptibly cooler than the others,
which will help one to locate the difficulty.
By
measuring the resistance of field coils it is possible
is

to

ascertain absolutely whether there

A

variation.
cent,

may

difference

of

only

indicate nothing, but

per cent., one coil

is

if

is

any great

one or two per
it

is

five

or more

either short-circuited or double-

grounded. The work of remedying the evil should
then be applied immediately, for nothing is so inimical to the longevity and good working of a motor
or generator than to have a slight fault like this

run on indefinitely.
Moisture in the

field coils is another
fruitful
source of trouble to the engineer and electrician
in charge.
Overheating almost always follows, and
sooner or later there is short-circuiting or a complete breakdown.
When field coils are troubled
with moisture they get hot, and steam or feel very
hot and moist to the hand.
Field-circuit tests

These tests will show
lower than the normal, and
in the case of the shunt-wound machines more than
the ordinary amount of current is absorbed by the
will

verify

any suspicion.

that the resistance

is

field.

The presence
pole-pieces

is

of eddy

often

or

foucault

responsible

currents

for the

in

pole-pieces

heating up rapidly after a short run while the coils
remain much cooler. Here, too, we have imperfect
designing or setting up as the leading cause. Where
the designing or building is at fault the remedy
usually

lies

beyond the province of the mechanic

A

little

tinkering

may

lessen

machine

will

It is practically a useless
never give satisfaction.
machine and the sooner it can be replaced by a new
one or rebuilt the better for all concerned.
Very often many of the troubles with motors and
generators supposed to be due to faulty designing
or poor construction are in reality the work of
A poor, shaky
mechanics who ins'tall the plant.
foundation will sometimes cause a motor to vibrate
when running rapidly so that different parts of its
mechanism get out of order. An uneven foundation will likewise cause one side to sag and thus
The importance of securing perset up troubles.
fectly level and firm foundations is as great as
that of securing good machines at the beginning.
Humming, squeaking and shaking of motors and
generators are frequently due to this cause entirely,
and if the floor or foundation is corrected the noise
and vibrations will disappear and also tendency to
heat different parts of the bearings and field mag-

nets.

Again, the vibrations of a generator may be
caused by the engine to which it is connected. In
this case it is some unbalanced or imperfect working of the prime mover which needs correcting. It
is unwise to permit an old, shaky engine or a good
one mounted on an uneven and unstable founda-

wreck a good generator. It is far better to
throw the engine out if it cannot be remedied, for
in the end it will cause more damage and loss than
When the generator vibrates unduly the
it is worth.
first step should be taken to ascertain whether the
trouble is with the generator or the engine. The two
should be joined together in one perfect union so
that neither will affect the other harmfully, and
tion to

such perfect harmony of all parts it is
impossible to secure the highest results or to get
the full money returns from the investment.

without

removed.

magnets

decreasing the

corrects
the

the evil for a time, but as a rule the

coils

field

it may short-circuit or ground the
Sometimes the thrust or pressure of pul-

its

generally

wound machines

above 50

rises

some remedy should be

test,

or

allowed to reach the commutator, arma-

and forth to examine

temperature

their

thermometer

or electrical engineer.

letting

ture or field coils
current.

the field coils get too hot to bear the hand,

when

water can be
any of

is

however,

When
or

.

;
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Load Factor and Fuel Consumption.'
By William
The curves on
1)

:

were plotted

R.

Van

a finely atomized state, is injected into this intensely heated air by a jet of highly compressed
air
from an auxiliary reservoir. The third or
in

Nortwick, M. E.

the accompanying diagram (Fig.
from data obtained from Diesel

regular operation, covering a
considerable period of months. They are of interest as showing the manner in which the fuel
consumption (and therefore the cost of power)
varies in remarkably close relation to the load
oil-engine

plants

in

factor.

One characteristic of the ideal engine would be
to have the cost per brake horsepower-hour conIf this could be obtained the
stant at all loads.

i.^.

1

power stroke
of

chamber

is

— as

taken up with the gradual burning

fast as it enters the combustion
the expansion of the burned gases
fourth, or exhaust, stroke scavenges the

fuel

the

— and

while the

July
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Philadelphia,
Baltimore,
Washington, Richmond,
Charleston, Toronto, Buffalo, Pittsburg, Cleveland,
Cincinnati,
Atlanta,
Detroit,
Louisville,
Chattanooga, Birmingham, Grand Rapids, Indianapolis,

Milwaukee, Chicago,
other

Memphis and many

St. Louis,

cities.

cylinder.

The governor does not act (as in the explosive
engine using gas or vaporized oil as fuel) to control the quality or quantity of a mixture, but acts
on the oil pump of each cylinder, regulating the
amount of fuel injected into the cylinder at each
power stroke. The supply of oxygen, even on full
load, is
more than sufficient to
insure complete combustion, thus
preventing any loss of unburned
fuel and deposit of carbon on the
cylinder or piston.
It will
be noticed by reference
to the curves that the fuel consumption and cost per horsepowerhour is very low at full load, with
only a very slight increase as the
load factor decreases. The curve
not having any practical significance below a load factor of about
10 per cent., it was not extended
beyond this point. The explanation
of this economy may be found by
reference to Fig. 2, which is a
typical indicator card taken from
a

Diesel

engine.

Wiring Standards

in

Iowa

Cities.

The

following information from underwriters'
reports has an interest to electrical men:
The standard for electric wiring at Cedar Rapids,
Iowa, has improved considerably, much of the wiring being placed in iron conduit systems.
Some 01
the wiring contractors employ inexperienced help,
and the mistakes made have occasioned the electrical
inspector a large amount of extra work_
through additional visits, made necessary to assure
him that the defects noticed on previous inspections
are properly corrected.
An informal conference
was arranged between the underwriters' electrical
bureau inspector and the electrical contractors, central-station men and the light and water committee
of the City Council, for the purpose of considering
various phases of electrical construction work. The
lighting

company's

establishment of

advocated

the

potential for

all

representatives

minimum drop

in

and make
it possible to give good service.
The service company complains that it is often blamed for poor
interior

wiring, to preserve

its

efficiency

service, when the cause is directly traceable to small
wire and long runs. Various details in connection
with electrical construction work were also dis-

cussed.

L&.fh^&r^A

'°
-

The city electrician of Marshalltown, Iowa, is
rigidly enforcing the electrical inspection ordinance,
and the standard for wiring has been raised. The

"U

FUEL CONSUMPTION AND COST WITH VARIABLE LOAD
FACTOR IN DIESEL OIL ENGINE.
curve plotted from the data would be a straight
horizontal line.
In practice it is quite impossible to realize theoretical economy at all loads, because of large heat
losses
by condensation, radiation, friction,
etc.
These losses in steam plants, as well as others in
gas or vaporized-oil engines, occur as practically
constant at all loads.
In the reciprocating steam-engine plant this ideal
cannot be attained, inasmuch as the boiler must
be maintained at full working pressure, and the
standby losses of radiation and waste of furnace
heat are unavoidable. The losses due to condensation,
radiation and friction in the engine itself
also remain practically constant for all loads.
It
is evident, then, that these constant losses,
which
are measured directly at the coal pile, serve to
increase the cost of power per horsepower-hour at
partial load over that at full load.

The steam-turbine plant is subject to the same
general losses as the reciprocating-engine plant,
with the addition of loss of steam by leakage between the blades and loss of the full expansive
qualities of the steam, entailing therefore a greater
steam consumption than in the reciprocating engine.
In the combustion engine, in which gas or vaporized oil is mixed with air and the mixture
.compressed and exploded, economy depends on a
correct proportioning of the gas used with the air
and uniform high compression of the mixture. The
allowable range of these proportions is very small
for a given gas or oil.
Should too much gas be
admitted there will be insufficient oxygen present
to support complete combustion' and unburned gas
will be exhausted and carbon deposited.
If, on the
other hand, too little gas is admitted, the mixture
will cease to be inflammable and will be exhausted
in its entirety.
And again, if governing be effected
by varying the quantity of the mixture, the compression will vary considerably, with great variation and loss of economy on light loads.
It is
evident then that a considerable increase in fuel
consumption per horsepower-hour will be noted as
the load factor is decreased in combustion engines
which govern by varying either the quality or the
quantity of a mixture. The inefficiency of gas engines governing
on
the "hit-or-miss" principle
hardly needs any explanation.
The Diesel oil engine, however, operates on
principles which distinguish it from all other internal-combustion engines, and make possible the
remarkable economy revealed in the fuel consumption and load curve.
It
operates on the four-stroke-cycle principle, having one motor, or impulse, stroke in every four.
cycle differs from the Otto, or common gass
engine cycle, in that on the first, or admission.
Stroke the piston draws in a full cylinder of pure
air instead of a mixture of air and gas or vaporized
During the second stroke this pure air is
oil.
compres ed to such a high point that the temperature, dm to compression, is sufficient to ignite any
liquid fuel injected into it.
This does away with
igniter systems.
all
At the top of the second stroke a charge of
crude or furl oil, distillate or even water-gas tar,

CARD FROM SINGLE-CYLINDER
DIESEL ENGINE.

It will be noted that the card practically agrees
with the ideal Carnot cycle. The compression starts
on an isothermal, a line of constant temperatures,
following an adiabatic (a line of no reception or
transmission of heat) at the higher pressures. What
corresponds to the admission line of a steam engine
is seen to be horizontal or slightly falling, with no
increase in the pressure or temperature. It is therefore practically an isothermal.
The expansion of the gases then follows without
addition of heat in an almost perfect adiabatic
curve. Thus virtually all the work stored in compression is given out on the power stroke, with
a minimum loss of heat to the cylinder walls and
a minimum of internal friction of the gases burned.
The very high compression developed allows a
very complete expansion of the gases. Within reasonable limits, it is a fact that the higher the
compression the greater the efficiency of the engine.
As to speed regulation, the Diesel engine is the
equal of the best types of steam engine, as its piston receives no sudden impulses, back firing is impossible and the cranks acting at 120 degrees with
each other maintain a constant torque on the crankshaft.
It may be of interest to note that in several recent large installations Diesel engines are

running alternators

in

parallel.

Columbus as a Convention

City.

Secretary B. V. Swenson of the American Street
and Interurban Railway Association is "booming"
the forthcoming convention of the association at

1

1

1.

This article was written for the American Diesel Engine

Company

of

New

York,

warrant publication.

but

is

of sufficient general interest to

COLUMBUS AS

suggestions made by the electrical bureau incalculated to bring the wiring up to full
compliance with National Code requirements, were
gladly received and will be acted upon. Old and
defective wiring is coming in for attention as fast
as buildings are altered or the wiring is changed
in any respect.
The inspector has promised to do
some systematic reinspection work to preserve the
fuse protection and prevent interference with the
few

spector,

A CONVENTION CENTER.

Columbus, Ohio, during the week of October 15th
to 20th, with enthusiasm and energy.
His convention bulletin No. 3, issued last week, shows in a
graphic manner by a map, reproduced herewith
in reduced size, the central location and accessibility of Columbus.
With that city as a center, a
circle of 500 miles in radius, takes in New York,

wires.

The present electrical inspector at Waterloo,
Iowa, has had several years of practical experience
as a wireman and has established and is maintaining a good standard for wiring. The lighting company and the various contractors are co-operating
with the inspector in his efforts to enforce the
ordinance. Some progress has been made toward
improving old and defective wiring, and where
service is discontinued on any old wiring it cannot
be again placed in operation until overhauled. Outside wiring is said to be in poor condition and
has been the subject of criticism on the part of
the inspector and the chief of the Fire Department.

Long Underground Telegraph
in

Circuits

Great Britain.

Some interesting information is contained in the
following letter recently sent by the postmastergeneral of the United Kingdom to the secretary of
the Association of Chambers of Commerce of the
United Kingdom, in reply to a memorial in favor
of laying all trunk wires underground so as to
obviate
the
delays caused by
storms breaking
down the overhead wires
"Sir: The postmaster-general has had before
him the memorial of the Associated Chambers of
Commerce in favor of more extended construction
of underground telegraph trunk lines, which you
In reply I am to
sent to him on the 26th ult.
state that the underground line between London
and Glasgow has now been completed.
It
was
begun, as the Chambers of Commerce are no doubt
aware, in the year 1896-97, and reached Birmingham
in 1900.
In 1902-3 it reached Warrington, and at
that point it cut an existing underground line between Manchester and Liverpool. It has now been
continued to Glasgow through Carlisle.
The spur
line to
Manchester has been continued through
Bradford to Leeds. In the south an underground
line has been laid from London eastward as far
as Chatham, and westward as far as Slough, and
thence a pipe, but not yet a cable, as far as Reading.
During the present year the postmaster-general hopes to extend this pipe line to Bristol and
to provide a cable as far as Chippenham.
The
intention is to carry this line into Cornwall, to
the landing places of important Atlantic and MediThe postmaster-general trusts
terranean cables.
that the Chambers of Commerce will see in such
a programme evidence of a desire to extend the
underground system of telegraphs as rapidly as
he reasonably may.
He is, however, bound to
adhere to the view expressed by his predecessor
in the letter addressed to you on the same subject on April 13th of last year, that Parliament
could not at present be asked to sanction a larger
expenditure than that which is now contemplated,
and, further, that the Postoffice could not proceed
economically with greater rapidity than it is proceeding now."
.
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Late Developments in Westinghouse Motors.

Good quality has always been a characteristic
feature of Westinghouse motors, and it is cbtauiei
not only by careful design and workmanship, but
is
also assured by means of careful and elaborate systems of inspection which applies not only
to the integral machines but also to their component parts. Every coil, every casting, and, in
fact, every part of the Westinghouse motors undergo severe tests before being assembled. During
the assembling process these tests are repeated as
the various integral parts are assembled, and finally
beiore shipment the machine, as a whole, must

29

and the single-phase motor must be used. These
single-phase motors have all the mechanical advantages of the polyphase machine. They are designed and constructed for severe service, are reliable and efficient in operation, and possess a mini-

mum

of complications. The self-oil bearings, the
starting device, which can be placed in any convenient location, and the clutch pulley, enabling the
motor to pick up its load easily, are. the principal
features of the single-phase motors.
Variable-speed induction motors, as exemplified

chine,

but the shunt winding prevents the motor
from attaining an excessive speed, which has been
the weakness of the series-wound motor when used
for driving bending rolls.

Direct-current motors, type SA, are essentially
voriable-speed motors provided with an auxiliary
pole, insuring perfect commutation through a speed
range as high as 1 to 4. The control is obtained
by the simplest and most effective of all methods,
i.
e.,
field control, and the employment of thi
motors insures satisfactory operation where variabli
tpeed is required, combined with a maximum
mi
plicity as regards wiring, etc.
Direct-current motors, known as type K, are made
>

from 3^ to 40 horsepower, an
wound, and particularly designed for crane hoisting and similar service.
They represent- the latesl
development in motors of their general type, and

in capacities

pass rigid inspection and test.
The insulating material used on the various Westinghouse motors has in itself been an interesting
development, and at the present time experienced
chemists, provided with the most modern equipment, are constantly experimenting upon various
insulating materials with an idea of bettering the
quality of this all important factor in successful

many new features of practical value are incorporated in their construction
among these may
be lr.enti'oned split frames and bearings, extremely
rigid shafts and superior design of shunted brush
bolder, together with comparatively slow speeds,
minimizing gear reduction and insuring long li fr;

motor manufacture.

The successful application of motors to the various industries depends upon an intimate knowledge

aud a minimum of repairs. The motors themselvi
arc compact, convenient to install and allow of
considerable flexibility in the matter of mounting.
The irames are enclosed, guarding against dirt ami
moisture, but are so arranged that the working
parts are readily accessible for inspection without
dismantling the motor itself.
To meet the demand for a thoroughly reliable
machine of small power, which shall be easy to
install, and may be operated by the inexperienced,
giving continuous service throughout a long life,
the type
motors have been designed. Their capacities range from one-sixth to i-)4 horsepower.
The fields are shunt wound, and a number of
different horsepower ratings and speeds are obtainable on the various frames.
Many features of
importance, often regarded as unnecessary on small

of the various operations involved in that particular
industry, and with this in mind the company has
employed specialists in many lines of work who
are responsible for the proper design and application of the various types of motors.
Although the
Westinghouse motors constitute an important factor in the successful operation of many industrial
plants, the most noticeable increase has probably
been in connection with machine shops, textile mills,
printing establishments, flour mills, cement mills,
paper mills, planing mills and breweries.
For textile, flour and cement mills, the induction
motors are particularly adapted, being absolutely
sparkless, thus eliminating all danger from fire, and
on account of the class of labor frequently employed, the extreme simplicity in operation is an

R

FIG.

2.

TYPE

S_A

DIRECT-CURRENT MOTOR.

by the type F, are made in sizes from one to 500
horsepower, and have been designed to meet the

demand for a variable-speed motor operating from
alternating-current circuits. The essential difference between the type F and type CCL consists in
the employment of the wound secondary instead of
the squirrel cage, similar, as regards winding, to
This
the alternating-current generator armature.
connected through brushes and collector
rings to an external resistance, which may be varied
by means of a controller, usually of the drum type.
Type
constant-speed induction motors are made
These motors
in sizes from five to 75 horsepower.
are designed particularly for operation at constant
speed in service where the starting conditions are

winding
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severe.

Type S direct-current motors are made in capacifrom one to no horsepower, and have been
designed with the idea of furnishing a rugged moThese
tor, adapted to belt and gear connection.
ties

motors are extremely
plication,

FIG.

I.

TYPE

S

DIRECT-CURRENT MOTOR.

important item. Their simplicity of construction,
involving as they do no commutators, and consisting practically of but two parts
a stator and
rotor places them, so far as attendance is concerned, on a par with line shafting.
The type S and SA motor, shown in Figs. 1 and
the
2, for direct-current service, in, for example,
driving of machine shops, elevators and the like,
are standards in motor construction.
In the various lines of Westinghouse motors, the

—

—

there

flexible

as regards their ap-

somewhat over 700 ratings
frames, and the same machine

being

obtainable on 13
is well adapted to either constant or variable-speed
service.
While the type S motor has made for
itself an enviable record in machine-tool service,
icquiring as it does an extremely rugged machine,
used in almost every conceivable
it is at" present

bearings, front,

which is the result of exhaustive tests and liberal
features
are
design,
mechanical and
electrical
which apply to all of the motors manufactured by
the company.
Of the many standard types, might be mentioned

CCL

the solid cast-iron frame. The line circonnected to the stationary winding, and
the rotor being of the squirrel-cage type, no sliding contacts are necessary for introducing current
The only wearing part?
to the rotating element.
of the machine are the bearings, which on account
of their liberal design and rigid construction, require no adjustment. The only attention required
bv the motor itself consists in occasionally applying
These bearings are split and
oil to the bearings.
interchangeable, front and rear. They are provided with two oil rings, furnishing a flooded lucuit

A

to

type not shown in the illustrations is the type
single-phase induction motor, which is made
In
10 horsepower.
to
sizes from one-fourth
in
many localities polyphase current is not available

CC

Northern California Transmission Line
Completed.

is

brication.

incorporated in the type R
important features may be
mentioned rigid shafts, interchangeable bearings,
fron* and rear, the bearings being of extremely
sin.ple form, which may be duplicated by the ordinary machine shop at a trifling expense, and superior brush-holder adjustment, maintaining the relation between commutator and brushes, thus obregrinding when brushes
are
viating
adjusted,
together with an extremely solid frame construc-

machines, have been
motors. Among the

generators.

(Fig. 3) and type F (Fig. 4), for
the type
alternating current.
Type CCL are made in sizes from one-half horsepower to 75 horsepower. The motor consists of
two parts, a stationary primary and rotating secondary. The rotating element is carried by two
bearings supported by split-end brackets, which are

bolted

TYPE F VARIABLE SPEED INDUCTION MOTOR.

t'en, which in a measure protects commutator and
brush holders. The motors operate sparklessly between no load and an overload of 50 per cent.
Within this range the brushes require no adjustment. On the two larger sizes the same type brushholder construction is used, which the Westinghouse Electric and Manufacturing Company is at
the present time furnishing on large engine-type

and rear

alike interchangeable,
enabling bearing replacements to be made without
removing pinion or pulley, two oil rings on each
babbit.
lubrication,
bearing maintaining
copious
split

FIG. 4.

FIG.

3.

TYPE

CCL

POLYPHASE INDUCTION MOTOR.

The same rugged construction

is

main-

The Northern California Power Company's new
transmission line connecting its Volta power plant
with the power-transmission system of the California Gas and Electric Corporation has been comThe new three-phase line is of aluminum
pleted.
and 66,oco volts will be carried. There is a i.coofoot span across the Sacramento River at
the wires being suspended at a height of

Tehama,

no

feet

industry.
tained through the line, split bearings, interchangeable front and rear, extremely heavy shafts, sub-

above high-water mark. The surplus power of the
Northern California system will be sold to the

frames, improved shunted brush holders
and superior brush-holder rigging, being some of
the principal characteristics which appeal to the
mechanical man when purchasing electrial machinThe wearing depth of the commutator is exery.
ceptionally great. This machine is provided with
an exceptionally heavy series winding in combina-

of service from any cause.

stantial

The starting torque
tion with the restraining shunt.
series-wound raais entirely comparable with the

The new link will give nearly every
corporation.
point in Butte, Tehama and Shasta counties power
from several alternative lines in case of interruption

The City Council of Milwaukee has passed an
ordinance providing for the appointment of an electrical

inspector.

—
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BOOK TABLE.

make

Alterating-current Windings, Theie Theory and
Construction. By C. Kinzbrunner. New York:
The D. Van Nostrand Company. 1906. Pp. (sA

Sy2

by

with 89 illustrations.

inches), 80,

Price,

$1.50.

This

book deals with the theory and con-

little

windings for alternating-current machines, and takes up the subject in a clear manner,
but in simple language that will appeal to the nontechnical reader. There are seven chapters in all,
"The Production of Alternating Curas follows:
rents," "Alternating-current Windings," "Continuous-current Windings," "Dissolved Continuous-current Windings," "Multiphase Windings," "The Conof

struction

and
of Alternating-current Windings"
struction
"The Insulation of Alternating-current Windings."
The book is a thoroughly practical one and recommends itself particularly to the skilled workman
class of apparatus, as well
is building this

who

as to the student

and designer.

Modern Polyphase Machinery. By Andrew Stewart.

London:

7 inches),
$1.25.

by

Pp. (4?4
1906.
S. Rentell & Co.
Price,
296, with 181 illustrations.

Continuous-current Armatures, Their Winding
York:

A
l

(S
Price,

Construction. By C. Kinzbrunner. New
D. Van Nostrand Company. 1906. Pp.
by &A inches), 80, with 79 illustrations.
$1.50.

intended primarily as a translation of
Professor Arnold's book on armature winding, this
work has been condensed from the original, some
of the discussions being omitted which related to
machines seldom employed. The volume contains
rules which will enable the reader to design any
winding, though it may not be specifically treated
The explanations are given in popuin the book.
lar language which will be plain to those possessing
an elementary knowledge of electricity. Though
intended for students and designers, workmen, such
as armature winders and those building electrical
machinery, will find it an aid to them in their work.

While

The book

is

divided

into

three

sections

— "The

Theory of Windings," "The Construction of Drum
Windings" and "The Construction of Armatures."
It is printed in large, clear type and has exceptionally good diagrams.

American
York:
(93^ by

Street

Railway

Investments.

New

McG-raw Publishing Company.

12%

man
is

in

this

working on

Report of the Electric Railway Test Commission. New York: McGraw Publishing Company.
Pp. (6 by 9% inches), 621, with 212 illus1906.
trations.

Price, $6.

This report gives the results of the work done
under the auspices of the Electric Railway Test
Commission of the Louisiana Purchase Exposition
looking to the collection of exact scientific data
relating
electric-railway
operation,
important
to
alike to the producer and user of electrical apparatus. The work was done by an executive committee appointed by the commission consisting of
the chief of the department of electricity of the
Exposition, Mr. W. E. Goldsborough, and three

who were assisted by a
men from the leading technical

superintendents,

young

The

corps of
schools.

extended over a period of five months,
during which time data was collected upon acceleration, breaking alternating-current losses in steel
rails and in tracks, tests of compressor equipments,
tests

storage-battery industrial locomotive, etc.
In addition tests were also made on the tracks of the

Company to determine air
resistance, etc.
The results of all these
exhaustive tests have been carefully worked up
Indiana Union Traction

the materials out of which
an alternator is built, taking up the magnetic
properties of iron and steel and the properties of
various insulating substances; then it plunges mto
such
the matter of the theory of alternators under
headings as the electromotive force of an alternator, armature windings, field-magnet system, determination of the characteristics of a machine, etc.
The various kinds of alternators are described, examples being taken of up-to-date machines, not
forgetting the turbo-alternator. While the first part
of the book is devoted chiefly to generators, the
latter part takes up motors, both the induction and
svnchronous types, going somewhat into speed conOn the whole, the book will be
trol and testing.
found of a practical nature and helpful to those
who have to handle this class of apparatus.

The book begins with

and

valuable to the telephone
it
country as well as to the one who
English systems.

July

inches), 432, with

Pp.
1906.
47 maps. Price,

$5-

Street Railway Investments, or the
gives financial statistics of all streetrailway companies of the United States, Canada,
Cuba and the United States insular possessions.
The statistics include, in most cases, operating reports and balance sheets of the companies listed,
besides a history of corporate organization of each
company. Other information given consists of the
population of the city where the line is located and
the tributary population, financial status, enumeration of plant equipment, parks and amusement resorts served, officers and directors of the company
and location of offices, shops and power plant. The
edition of 1906 is an increase of 17 pages over
1905, and the 47 maps show the systems of 52
separate companies. The resume of gross receipts
of the 437 companies listed, in the first four pages
of the book, shows a marked increase in earnings
of the street-railway companies of the country.

American
"Red Book,"

Practical Telephone Handbook. By Joseph
London: Whittaker & Co. (New York:
The Macmillan Company.) 1906. Pp. (5 by 7J4
Price, $2.
inches), 533, with 473 illustrations.

The

Poole.

This is the third edition of the book, made necessary by the rapid growth of the telephone industry and the radical changes that have taken place
The subin
the construction of the apparatus.
scribers' apparatus and that at the exchange are
dealt with, after which the construction of con-

There is a
duits and aerial lines is taken up.
special chapter on automatic exchanges and another on electrical instruments. Engineering problems which come up

planning and constructelephone system are touched upon,
tion
of
a
though the work is not extensive enough for these
detail.
Such
subjects to be treated with much
apparatus as is described is of late pattern, and
bonk
English
treats of
methods and
although the
contains English ideas as to how a telephone sysbuilt,
it
is
sufficiently
general to
tem should be
in the

and train

in book form, forming in the end a
of much value in the field of electric-railway
operation.

and compiled

work

Meters
Their Construction and
Management. By C. H. W. Gerhardi, London
The Macmillan Printing and Publishing Com-

Electricity

:

A

Pp. CSJ4 by & J
pany.
1906.
220 illustrations. Price, $4.

inches), 337, with

The problem

of measuring current sold is one of
the most important dealt with by the central station.
The system may readily, without the proper
apparatus and management, become the leak through
which the profits of the business may take the
form of a disappearing quantity.
It is therefore
essential that this class of apparatus be thoroughly
understood. To even refer to all of the many types
of meters that have from time to time appeared on
the market would, however, be time thrown away
except for what historical interest might attach to
such an enumeration.
But a book thoroughly describing the meters in use at the present time, or
which have been recently introduced, has its place
in engineering literature, and the book here considered admirably fulfills its function.
In brief,
the subjects treated are: Alternating-current meters ; direct-current meters
meters for both alternating-current and direct-current; prepayment meters ; double-tariff meters, maximum-demand indicators, and electric car meters.
To keep a meter system up to its highest state
of efficiency requires frequent testing and calibrating of the instruments.
In view of this fact a
considerable portion of the latter portion of the
book is devoted to the subject of meter testing,
reading, cleaning and repairing, meter bookkeeping,
and the like.
The book is one which will commend itself to manager and operator of the central
station alike.
;

Proceedings of the American Street and Interurban Railway Association, the Street Railway
Accountants' Association of America and the
American Street and Interurban Railway Engineering Association. Published by the association.
Pp. (6 by 9 inches), 1,032.
The 1905-6 Proceedings of the American Street
and Interurban Railway Association and its affiliated associations the Street Railway Accountants'
Association of America and the American Street
and Interurban Railway Engineering Association
have all been substantially bound in one volume,
which is now ready for distribution.
Evidently
much conscientious work has been done in the
preparation of this book, which is a credit to the
associations represented and a great improvement
over the separate paper-covered volumes of proceedings hitherto issued.
The proceedings of each
association occupy separate parts of the volume and
are distinct from each other.
Each has as a
frontispiece a fine portrait of the president and
is also an excellent one of Mr. T. C. Penington, who was for so many years the secretary
and treasurer of the American Street Railway Association.
All the proceedings of the respective
conventions in 1905 are given, including the papers
and discussions. There are also lists of the present and past officers of the associations and lists
of the delegates, ladies and exhibitors at the Philadelphia convention last year.
On the whole the book has been gotten up in
excellent shape and reflects much credit on the
work of the new secretary-treasurer, Mr. B. V.

there

Swenson.

The

Principles of Wave Telegraphy.
By J. A.
Fleming. London
Longmans, Green & Co. 1906.
Po. (6 by 8 z 2 inches), 657, with 316 illustrations.
:

/

Price, $6.60.

An enormous amount

of original research has
carried on during the last 10 years in the
field of space telegraphy and the transmission of
energy by the Hertzian waves, as the records of
the patent offices in the various countries show.
Not a few books on the subject have also been

been

written,
subject.
of the

he

14,

1906

more or less thoroughly with the
The work of Mr. Fleming represents one

dealing

most exhaustive

treatises

extant,

and

in

it

has

not only developed in a highly technical
manner the principles of the art of space telegraphy, but he has also embodied much matter of a
practical nature concerning the working of the
various systems now in common use. The subjectmatter is based largely upon a number of courses
of lectures which he has been called upon to deliver during the last few years, and includes also
a list of the chief patents that have been granted in
Great Britain on systems and details of spacetelegraph apparatus.
The book has been divided for convenience into
three parts, treating, respectively, "Electric Oscillations," "Electric Waves" and "Electric-wave Telegraphy."
The first two parts go minutely into the
theory and principles of the electric oscillation and
wave phenomena upon which are based the working systems of space telegraphy.
The last part is
of a more practical nature and deals with the several operable systems which are now in commercial use, describing them in the successive steps of
Finally, in three appendices are
their development.
the wireless telegraph act of 1904, the bibliography
of electric-wave telegraphy and a review of the
patent situation.
Any attempt to enumerate even
the various subdivisions of the work would here
be impracticable, but it may be said in summarizing
that Dr. Fleming's book represents probably the
most exhaustive treatment of the subject of space
telegraphy yet published, and until the progress in
the art has outreached its scope the work will be
a standard one.

Electrical Engineering in Theory and Practice.
Macmillan
By G. D. Aspinall Parr, London
& Co. (New York: The Macmillan Company.)
Pp. (s?4 by 8f£ inches), 447, with 282
1906.
:

Price, $3.50.

illustrations.
It
field,

cannot be said that this book covers a new
nor does the author make any pretensions at

so doing. But the rapid progress in the art makes
necessary frequent changes in the text of books
on general electrical engineering, to keep pace with
the developments in the art. In making a thoroughly
up-to-date work on electrical engineering the author has succeeded in combining about the right
amount of fundamental matter, which is necessary
to a clear understanding of the text, with the larger
Historical and
portion of practical information.
obsolete matter has been excluded wherever possible, except that which is necessary to illustrate
some principle. At the ends, of the various chapters are given the questions which have been given
for the technology examinations of the city and
guilds of London Institute for the preliminary, ordinary and honors grades of electrotechnology.
Such questions are given after each chapter as
apply to the subject matter in that chapter, and if
carefully studied form a feature of great value
in the study of the book.
Not only is the theory of generation, transformation, transmission and distribution of electrical energy taken up, but the latest obtainable data on
electrical machinery and appliances is set forth in
One subthe proper sequence for profitable study.
ject which has hitherto not received the attention
which it merits in books of this kind is that of
illumination.
large portion of this work is devoted to incandescent, arc and mercury-vapor lamps,
and as indicative- of how the subject-matter is kept
abreast of the times a description of the latest
comer in the arc-lighting field the flaming arc
Electrostatic and magnetic measuring
is described.
instruments are also given the space that their
importance deserves.

A

—

Steam-turbine Engineering. By T. Stevens and
New York: The Macmillan
H. M. Hobart.
1906.
Company (London: Whittaker & Co).
Pp. (6 by 9 inches), 814, with 516 illustrations.
Price, $6.50.

Three or four years ago the steam turbine was
in its infancy, manufacturers were experimenting
with its constructional details and central-station
men and others thought long and seriously before
giving

it

a

trial

in

their

plants.

Today

all

this

changed and the steam turbine has become a
standard piece of apparatus whose worth has been
Notwithstanding treatises upon it have
proved.
been published, it still offers a distinctive field for
particularly in the things which
literary effort,
relate to its operation and in the matter of its
economy of steam consumption, mainfirst cost,
is

etc.
Much has been written pertaining
phase of the subject, but the writings have
been principally confined to papers prepared for
In the work under conengineering associations.
sideration is to be found probably the most elaborate treatise to date upon what the steam turbine
is able to do, its cost as compared with other types
of prime mover, what it will cost to maintain it
and many other things with which the purchaser is
more concerned than with the theory and design
of the machine, which is given only in a general
way.
The bulk of the book, after an introductory
chapter and one on nomenclature, is devoted to the
treatment separately of all the different types of
steam turbines which are now considered to be in
the front rank, a chapter being devoted to each.

tenance,
to this
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These chapters take up first, briefly, a description
of the machine itself, after which follows information and data upon the installation and operation of
the machine, the dimensions and weights, amount
of lubricating oil required, steam consumption under
various conditions, results of tests, etc., all of a
highly practical nature and for the most part arranged in tabular form. Following these chapters
upon the performance of the individual machines
are others of a more general nature upon the economy of modern reciprocating engines, comparison
of results obtained from piston engines and turbines, pressure, superheat and vacuum in plants
under operation, auxiliary apparatus, foundations,
In short, the work is one which
buildings, etc.
commends itself particularly to the man who wants
the information which will enable him to compare
the advantages of the steam turbine with other
prime movers in making a decision as to the kind
of apparatus he will

install.

Electrical Nature of

The

activity.

By Harry

Matter and RadioNew York: The

C. Jones.

Pp. CSJ4 by
1906.
D. Van Nostrand Company.
8 inches), 212. Price, $2.
To those who have followed the developments
that have taken place in study of the theories of
the nature of matter since the discovery of the

X-ray

will

find

this

book

intensely

Lamp

with Re-

analysis of the subject, gives clearly and
concisely, step by step, the various things which
have successively arisen to form the framework
of the theories which are today held concerning the
composition of matter. The atom, which was for
so long believed to be the indivisible particle of
matter, has given way to the electron theory, and
in the introductory chapters the electron theory
and what led to its acceptance are set forth. Then
came the discovery of the X-ray and its startling
bearing on this subject, followed later by the discovery of the radioactivity of certain substances,
and finally of radium itself. These things are all

matical

told in an interesting manner, which appeals to the
Having gone this far, the subject of rareader.
dium is taken up more in detail, the methods by
which it is obtained being set forth, also its charrays,
acteristics, such as the giving off of different

of
the properties of its radiations, the production
helium
heat by radium salts, the production of
from the emanations, etc. The most recent work
in
done in the studv of radioactivity is recounted
description
the last part of the work, including a
by
of the interesting and puzzling results obtained
Burke with his "radiobes."
says, all
If it be really true that, as Thompson
negative
matter is made up of electrons of uniform
of positive
electrification surrounded by a sphere
enorelectrification, and separated by comparatively
mous distances from each other, like planets in
opportunity for
the solar system, there is certainly
mind of
thought and careful study before the
comprehend the
the average reader is prepared to
with the pracnicety with which this theory fits in
been obtained,
tical results which have heretofore
view
working along the lines prescribed in the older
Those who desire
held concerning chemical change.
their own benefit to
to make such a study and for
discoveries
understand in general just what these
_

find

in

this

Decker Hydro-electric Development

In

Indiana Assured.

A
tric

Railroading.

somewhat unusual form of incandescent eleclamp was recently patented by Herschel C.

Parker of

New York

mind a cheap and

city,

the inventor having in

the same time
durable, lamp in which the light-giving body is a
pencil of a refractory non-conducting substance
with which is mixed a small percentage of conducting material.

The

simple,

pencil

the passage of current
heated to incandescence
the

but

at

formed will allow
cold, and will be

thus

when

upon continued passage of

current.

It was found by experiments that by mingling
some refractory non-conductive substance, such as

oxide or carborundum, with a small percentage of a refractory conductor, such as graphite,
and shaping the mass into a pencil, the latter being
preferably compressed, a current could be passed
through the pencil when the latter is cold. The
substance would have sufficient resistance, however, to cause the pencil to be raised to a high
It is
heat, and thus provide an efficient lamp.

thorium

REFRACTORY GLOWER FOR ELECTRIC LAMP.
probable that other substances than the thorium
oxide and carborundum may be used, but the substances must be of such a nature that when mixed
with the conductor they will produce a light-giving
pencil and not one which will merely glow under
the influence of the current.
The principal portion of the lamp, as shown in
the accompanying illustration, consists of the pencil
(1) and its conducting terminals (2). The pencil

made, as above remarked, preferably of thorium
oxide or carborundum mixed with some good reis

fractory conductor.

To

get the best results, there

approximately three or four parts of
to one of the conductor, and for, the
To form the penlatter graphite works perfectly.
cil,
the ingredients are reduced to a fine powder
and thoroughly mingled, and the parts may be held
together by a suitable binder, forming a sort of
dough, which can be forced through a die to

should be
the oxide

and the pencil
can be cut into the requisite lengths and dried
and baked. As a result a pencil is produced which

make

pencil

the

right

of the

size,

when

obviating
the necessity of providing a preliminary heating,
and at the same time the pencil is of comparatively
high resistance and of such a nature that it will
not flame, but will glow with a bright incandescence when sealed within a tube from which the
will conduct the current

air

is

partially

The terminals
receive

the

cold, thus

exhausted.
are preferably

leading-in

wires,

the

graphite and
terminals being

of

arranged so as to fit snugly like stoppers in
transparent tube, which is preferably made of
glass, as the air gap between the tube and the
pencil is sufficient to prevent the glass from slagging.
The graphite is held in place by a suitable
cement or seal. The air can be exhausted from
the tube in any usual way, and this can be done
•easily by leaving a vent in the glass, heating the
also

a

pencil to incandescence, thus expelling the air
gases and sealing the vent while the pencil is

and
still

hot.

White River (Ind)
Articles of incorporation of the
will
Power Company were completed June 27th and

the

pnce.
with the secretary of state at
in and owned
caoital stock is $500,000, is all paid
consisting ot
by the officers and the directors,
president
Eugene Rush, Detroit, Mich., capitalist, as

be

What

filed

Vmcennes,
and general manager; E. H. DeWolfe,
manager; J 1.
vice-president and assistant general
chief elecSmall, Frankfort, Ind., secretary and
treasurer and
L. C. Embry, Princeton, Ind.,
trician
Wayne
general counsel; John Gatton, Vincennes
Ind.,
Edwards, Decker, and Jacob Meirs, Evansville,
;

;

directors.

,

Decker,
object is to dam the White River at
to
Ind, to establish a hydro-electric power plant
for
generate electricity for light, heat and power,
radius of 50 or
all the cities about Decker within a
the
Actual work on the construction of
75 miles.
Schon
plant will begin about August 1st. H. Von
Mich., who had
a hydraulic engineer of Detroit,
supervision, is
the Niagara Falls plant under his
his work
on the way at the present time to begin
n
T^cckcr
condition
at Decker furnishes every

The

1"

•

White River

been
the success of the undertaking, as has
I tie
found by the different surveys and soundings.
soundpreliminary surveys have all been made, and
good bed ot
ings of the river show that there is a
rock on which to build the dam.
for

Stelnmetz on High-speed Electric

fractory Glower.

interesting.

Since the discovery of radium by the Curies, with
the
its marked effect on the views held concerning
nature of matter, many have desired to know more
of this interesting phase of modern science, but the
subject has appeared so complex as to baffle the
ordinary person who has not devoted much time
This book, however, though
to its careful study.
at being a deeply matheit makes no pretensions

mean and how they were made will
work the book they have been seeking.

Incandescent Electric

3i

the Municipal Electricians Will
Discuss.

"History of the Fire and Police Telegraph,"
'
Bosch, Newark, N. J.
"Details of Certain Auxiliaries to Fire-alarm
Apparatus," J. B. Yeakle, Baltimore, Md.
"Advisability of Protecting Municipal Electricians
by the Civil-service Laws," Jerry Murphy, Cleveland, Ohio.
'

Adam

.

_

"Comparison of Underground and Overhead
Wiring, and of the Relative Values of Single,
Rubber-covered Wire and Lead-encased Cable for
Underground Construction," W. H. Thompson,
Richmond, Va.
"Conditions Surrounding the Inspection of Wires
in the Southwest" (with special reference to the
advisability of one inspector completing each inspection instead of several inspectors, each doing
a part of it), Clarence R. George. Houston, Texas.
"Question Box," Walter M. Petty, Rutherford,

N. J.
This is a partial list of the features that will
be presented at the eleventh annual convention of
the International Association of Municipal Electricians, to be held at New Haven, Conn., August
Frank P. Foster of Corning,
15, 16 and 17, 1906.

N. Y.,

is

the secretary.

"There
developed

is

no limit

in

electric

to the
traction

that may
there is

speed

— that

is,

be

no

up to 150 or 200 miles an hour. Higher speed
than that the car wheels could not stand.
They

limit

would

fly

to

pieces

from centrifugal

force.

Not

only can a speed of 120 miles an hour be maintained on a train equipped with electricity, but in
my opinion it is an entirely feasible scheme from
the commercial point of view."
Thus spoke Prof. Charles P. Steinmetz, consulting engineer of the General Electric Company and
one of the greatest authorities on electricity in the
world.
His remarks were called out by the publication in a Philadelphia newspaper of an article
doubting if much higher speed could ever be used
on the railroads than that which is attained now.
It was pointed out that the first cost would be
enormous, entailing a high fare between cities, but
more important was the question of signals. The
engineer, it was said, could not see the signal in
time to stop the train if it is going at a high rate
of speed.
"I should say," said Prof. Steinmetz, "that it is
largely a question of roadbeds and that signals
have little or nothing to do with it.
Of course
there is danger from high-speed trains, and probably there always will be, but the tendency is not
only to increase the speed but to make the railroads
safer.
This is illustrated by the gradual abolition
of crossings at grade and the elimination of sharp
curves.
I presume that the time will come when
grade crossings will be done away with entirely
and the railroads so ballasted and straightened out
that a speed of 120 to 150 miles an hour can be
maintained.
"As a precaution agaist collisions the high-speed
electric railroad would have to be built in 15 or 20mile sections with sections a mile or two long in
between, which could not be crossed by a train
while another train was in the section ahead.
These short sections could be so equipped tthat the
power would be cut off as long as there was a train
in the long section ahead.
The result would be that
the train following would come to a standstill until
the train ahead got out of the block.
However,
these are mere matters of detail which I am confident could be adjusted to provide for all emergencies.

my

"In
opinion we are fast coming to electricity
in place of steam, in all densely settled sections at
least."
York Sun.

— New

Electrolytic Deposition of Zinc.
The

twenty-first ordinary meeting of the Faraday
Society was held on June 12th, at the Institution
of Electrical Engineers, in London. Mr. W. Murray Morrison was in the chair.
paper on "The
Deposition of Zinc. Using Rotating
Electrolytic
Electrodes," by Dr. T. Slater Price and Mr. G. H.
B. Judge, was communicated by Dr. F. Mollwo
Perkin.
An improved form of apparatus for the electrolytic deposition of metals using a rotating cathode is described. The ordinary beaker is replaced
by a tap funnel of about 100 cubic centimeters capacity, so that the electrolyte can be run off at the
end of the experiment, thus obviating the use of a
siphon.
Use is made of a bicycle hub for rotating
the cathode.
In the deposition of zinc from a pure solution
of the sulphate, no extraneous electrolyte being
added, with a current of two amperes (cylindrical
cathode of gauze, 22 millimeters in diameter and
40 millimeters long) and voltage 4.5-5.5, the results
are uniformly low. The error increases with higher
currents, and is due to the heating effect of the

A

current.
On keeping the electrolyte cool by means
of an ice jacket good results are obtained, even
in the presence of free sulphuric acid, provided
that the concentration of the latter does not ex-

ceed a certain amount

( about
I

V

n

—\

I

.

6/

shown

that zinc can be quantitatively
deposited from solutions of zinc sulphate, containing 0.2274 gram zinc in the presence of 2-3 grams
sodium sulphate. The deposit is better than that
obtained by the usual method, using sodium acetate
and acetic acid; it is not necessary to cool the
It is further

electrolyte.

An

improvement of the method of Kolloch and
(Journal American Chemical Society, 1905,
27, 1,255) using a rotating anode and mercury cathode is also described. It is found necessary not
to have present more than two drops (40 drops
Smith

=

three cubic centimeters) of free sulphuric acid in
order to obtain quantitative results in the estimation
of zinc.

The Chicago Drainage Canal board has found
abrogation of the
difficulty through
its
of Joseph L. Duffy to excavate for the
completion of the waterpower plant at Lockport.
There are three miles of solid reck to be removed,
and since the board took the Duffy contract away
because of delay it has been unable to find another
contractor to finish the work except at prohibitive
The board may complete the work itself,
cost.
which might take two or three years.
itself

in

contract
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Extensions
That there

is

a

in

Peru and

healthy growth

electrical machinery in South America is
shown by several activities in Peru and Brazil.
The Empresa Electrica de Santa Rosa, Peru, which

well

already operates a large generating station on the
River Rimac, is extending its service to such a
degree that an additional power house is necessary.
This will be operated in parallel with the present
station.
The equipment for the new station includes two General Electric three-phase 60-cycIe
revolving-field generators, each having a capacity
of 1,200 kilowatts and operating at 2,300 volts. The
generator voltage will be stepped up in three 75okilowatt water-cooled transformers to 33,500 volts,
and transmitted to a sub-station, where distribution
will be made from water-cooled step-down transformers at 2,300 volts.
In Brazil the well-known Sao Paulo Tramway,
Light and Power Company is also making addiAt the generating
tions to its present equipment.
station another General Electric three-phase revolving-field 2,000-kilowatt 2,300-volt generator is
about to be installed, with necessary switchboards,
In addifor the operation of the new machine.
tion, the equipment will be increased by three General Electric 60-cycle 660-kilowatt 24,000-2,000-volt
transformers and three 60-cycle 660-kilowatt 20,000This
2,300-volt transformers of the same type.
power house furnishes current for railway, light
and power. The railway equipment is also being
increased.

Another interesting installation about to be made
Peru is at the mines of the Inca Mining Com-

pany. The location of the properties of this concern makes transportation difficult, and all material
has to be packed up the mountain trails on mules.
The electrical equipment includes a General Electric
three-phase 200-kilowatt 6,600-volt alternating-current generator of the revolving-field type. In addition, there will be four 67-kilowatt transformers, as
well as several induction motors, for hoisting work
and the necessary switchboards. In order to facilitate transportation, all the apparatus will be constructed in parts, none of which will weigh over
350' pounds, except the alternator shaft.

Oregon Electrical Interests Merged.
The

electric-light,

power

and

railway

interests

of the lower Willamette Valley have been merged
and will be controlled by the newly formed Port-

land Railway, Light and Power Company, with
headquarters in Portland, Ore.
H. W. Goode,
president of the Portland General Electric Com-

pany and the Oregon Water Power and Railway
Company, will be the head of the merged interests,
while the railway department will be managed by
Fuller,

I.

large

country patronage.

The

Three good offers have been made to the receiver for the purchase of the Hannah Jackson
telephone plant in Greenfield. The receiver cannot dispose of it until the fall term of the Circuit Court.
It was generally supposed that the
plant would be discontinued or else purchased
and put out of business by the Morrison company,
but there appears to be a desire on the part of
several bidders to operate the lines.
The company
has a good many telephones in operation in
Greenfield besides a complete system extending
to all parts of the county. The liability of the company

The

Central

Union

Telephone

Company

first
year with a membership of 122
companies, constituting more than half
of the Independent telephone property of the state.
There are still more than 200 companies, principally rural organizations.
It is the purpose
of
the officers of the district association to bring them
into the association during this year.
It is proposed
to make the association a force for the upbuilding
of Independent telephone interests in .Indiana.

S.

Electrolysis in Pittsburg.

Ohio Telephone Notes.
The directors
Company have

of the United States Telephone
aside $200,000 for extensions,
improvements and betterments of various kinds,
but the greater part of this will be spent in stringing wires over the present system to various points
where the business is growing most rapidly. New
wires will be put up from Cleveland to Toledo and
additional wires will be strung from Toledo to
set

Lima, Findlay and Fremont. Through wires from
Cleveland to Elyria, Lorain, Berea, Chagrin Falls,
Canton and Akron will be put up. Most of the
material has been purchased for this work, it is
said, and at some points men are already engaged
putting the wires in place.
Stockholders of the Federal Telephone Company
have organized to take over the assets of the company.
At the meeting a few days ago E. W.

from electrolysis was discussed. The companies
were given notice that some action must be taken
It was decided to adopt the Brownell sysat once.
tem of bonding the ends of the pipes with copper

taken

wirc,

thus

will-

amount

preventing corrosion.
The cost of this
to about $40,000 and will be paid by

the companies,

Independent Telephone Consolidation
in North Dakota.
Announcement ha been made of the consolidaof a number of Independent telephone lines
in North Dakota and the organization of the North
Dakota
Independent
Telephone Company, with
headquarters at Fargo. The new company will
tion

with the Tri-Slatc Telephone Company
and will begin business with about 1,000 miles of
toll lines.
The construction of a line from Fareo
to Bismarck
in
the
immediate future is also
planned.

connect

A

owning about 70 per cent, of the stock of the
company subscribed to their proportion of the assets, and some of it was taken by other stockholders.
The remainder of the underwriting will be
by the

syndicate, and it is hoped to pay
debts of the company by December, when
it
will go out of business.
The underwriters may
sell the bonds taken over.
The Amesville Telephone Company of Chesterhill has been incorporated with a capital stock of
$25,000 by A. E. Swayne and others.
C.
off

the

Antwerp

that never before
has
been so great from the United
States, at any one time, for cement as at the present time.
One vessel recently took 6,100 tons of
cement from Antwerp to San Francisco.
states

R.

Southeastern Telephone Developments.
On

the

recent

through Tennessee

trip

to

of the "Boosters' " train
advertise the city of Nash-

the Cumberland Telephone Company made it
possible for the business men on board to talk
with their offices over a telephone connection
carried on board the "special."
The company on
reaching a stopping place throws out wires which
are immediately attached to the regular lines leading to Nashville and other points, and telegraph
and telephone connections are immediately secured.
On the trip to Alabama the American Telephone
Company takes up the service with Nashville at
the other end, and there is no interruption whatever.
The train telephone service works with
clock-like precision.
ville

Negotiations have been completed, it is said, beCentral Home Telephone Company at
Louisville and the Independent Long-distance Telephone Company of Kentucky, affording a most satisfactory service in the territory covered.
Stock
in the Independent company will be exchanged for
stock in the holding company.
The deal practically completes the effort of the Home company
to consolidate the Independent long-distance lines
in Kentucky.
E. L. Barber is president of the
company and J. D. Powers of Louisville is treas-

tween the

urer.

The Interstate Telephone Company of North
Carolina has just completed a new directory. The
book besides contains much valuable information
to the public in general.
The case of the Southern Bell Telephone Company against the comptroller-general of Georgia
was set to come up in Atlanta about this date.
The

Bell company seeks to prevent the collection
the state of occupation taxes, amounting to
The taxes include those of several years
$30,000.
back which the company claims are unconstitutional.
The Southern Bell has been granted the right
to lay wires underground on several additional
streets and to increase the underground equipment
on others in Norfolk, Va.
E. L. Myers of Norfolk, Va„ has been awarded
the contract for the new office building to be
erected in Richmond by the Southern Bell Tele-

by

phone Company at $92,874. The company is now
spending $200,000 in extending its subways and
making many improvements, including a new
switchboard with a capacity of 10,000 telephones.

GENERAL TELEPHONE NEWS.
The Suburban Telephone Company
has increased

its

of

St.

Louis

capital stock to $600,000.

The Salina Telephone Company
exchange building in Salina, Kan.

will erect a

new

The Independent Telephone Construction Company of Topeka, Kan., has been incorporated with
a

capital stock of $10,000.

The Mutual Construction and Extension Company of Guthrie, Okla., has been incorporated with
capital of $3,000,000 and will erect telephone
exchanges in Oklahoma, Indian Territory, Kansas
and the Southwest.
a

The
sented

Illinois

to

the

Manufacturers' Association has premayor a draft of the ordinance

under which it is seeking a telephone franchise
from the city of Chicago. But the document will

Telephone News from the Northwest.
The Northwestern Telephone Exchange Company started work in Thief River Falls. Minn.,
installing
local
exchange, but was promptly
a
stopped by local authorities, the city having refused to grant a franchise. The company will
seek an injunction to require the city to show
cause why it should not permit the company to
proceed.

The Northwestern Telephone Exchange Company
build two new branch exchanges in St. Paul,
one in West St. Paul and one in the Dayton's Bluff
will

district.

report from
the demand

been incorporated with a capitalization of $20,000.
John M'aher is president and E. L. Cain secretary.

in

Moore was made chairman and J. B. Hoge secretary.
Members of the Everett-Moore syndicate

a

They formerly operated an

exchange of their own under the name of the
Mutual Terminal Association.
The Preston (Iowa) Telephone Company has

The Indiana Independent Telephone Association
its

long-distance

handle their business.

was

operating

Iowa.

Independent

telephone companies entering Des Moines, Iowa, have made a
contract with the Mutual Telephone Company to

recently denied a franchise in Franklin because the
company refused to agree to a maximum rate to
be charged for service. Thereupon the company
set about to buy up all the country exchanges and
is
now in contrpl of the southwestern part of
the county, largely through exchanges recently abWith a chain of smaller exchanges around
sorbed.
the city it is expected that the company will soon
make jmother demand for the right to operate
inside the city.
The Central Union Telephone Company recently
acquired
the
New Home Telephone Company
of Linton. The price is said to have been between
It is stated that the Inde$25,000 and $35,000.
pendents will organize another company to regain
the lost territory the same as they have done
in the gas-belt territory.
The Citizens' Telephone Company of Kokomo
has filed a third petition for an amended franchise,
one which will allow it to enter into a contract
with the Bell company without forfeiting its franchise right to do business in the city.
closes

Burlington,

at

Five

$6,000.

is

long conference in the office of Mayor
George W. Guthrie of Pittsburg between city officials and the representatives of the Pittsburg Railways Company and the Allegheny County Light
Company the question of preventing or lessening
the damage to water pipes by reason of corrosion

At

erect

munity.

Company and

Railway

a

combined plants will be improved, new equipment
installed and better service given.
A new Independent telephone company has been
organized at Shelbyville with a view of competing
with the company;' recently acquired by the Bell
company for the business in Shelbyville and com-

formerly

president of the Portland
vice-president of the new
corporation.
H. L. Clark of Philadelphia is the
other vice-president.
F. G. Sykes, who has long
been associated with the Portland General Electric
Company, is a director, and will have control of the
light and power department of the company.
The capital stock of the new company is placed
at $15,000,000.
There is also to be an issue of an
additional $15,000,000 in bonds.
The objects announced in the articles of incorporation are the operation of street railways, power
plants, lighting and heating plants, etc. Mr. Goode
is
well fitted to head the new company.
He is
thoroughly familiar with the manufacture and distribution of electric power, and this will be the
primary purpose of the new consolidation.
F.

Telephone Company of Flora has
over by the Flora Telephone Com-

been taken
pany, which has

1906

14,

pany has filed articles of incorporation, with D. F.
McCarville as president and F. C. Cochran as
secretary and treasurer.
The Michigan Telephone Company is building a
telephone line from Sault Ste. Marie to Brimley,
Mich.
Work has been commenced on the new exchange
building which the Iowa Telephone Company will

The Home

installa-

tion of

in

Indiana Telephone Items.

Brazil.
in 'the

July

H. A. Patterson has been elected president of
the Mankato Citizens' Telephone Company of Mankato, Minn., to succeed Dr. J. H. James, who has
resigned.

The Moorland

(Iowa)

Mutual Telephone Com-

not
the

be

presented

summer

to
vacation.

the

City

Council until

after

The Chicago Telephone Company reports that
during June it increased the number of its instruments in service by 1,726. Of these 1,151 were installed in the city and 575 in the country and small
towns.
The company had at the end of June
157,322 telephones in service in city

and country.

The Cleveland Telephone Company is arranging
to equip its new East Exchange Building with
special reference to the comfort of the girls. The
exchange will be on the third floor and the offices
on the first. The second will be equipped with a
large dining room and a kitchen adjoining, where
lunches will be served. An emergency hospital and
a handsome library will also find places on tthis
floor.
In all about 150 girls are employed at this
exchange.

—
July
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CORRESPONDENCE.
Great Britain.

—

London, June 27. The proposal to construct a
railway running on a semicircle from east to west
of London around by the northern suburbs has
been rejected by the House of Commons committee which considered the bill for five weeks.
It
may be remembered that the electrical interest
in the proposal was the intention of the promoters,
had the scheme been approved, to adopt the single-phase system of traction.
Only the decision now remains to be given in
connection with the London County Council proposal to supply electric power in London, and this
will be given tomorrow.
The latest pronouncement upon the scheme is by the Board of Trade,
which recommends Parliament to make
sory upon the council to give a supply
asking for

it

to

compulanyone

(at present

it is only permissive), to
include a schedule of maximum prices in the bill
where there are none so far, and to fix a limit of
time within which the powers under the act are to
be exercised in order to prevent the bill becoming
a "blocking" bill to future promoters.
The well-known Swiss firm of Brown, Boveri
& Co. is about to open an English house in London. For this purpose the firm of Witting, Eborall
& Co. is being acquired, and a new firm with a
capital of $250,000 is being formed for this purpose.
Mr. A. C. 'Eborall will become managing director
of the new company, which will take charge of the
interests of the Swiss company not only in Great
Britain but in the colonies.
In connection with the visit of the foreign engineering societies a meeting of the International
Commission which is considering the question of
units
and electrical nomenclature was held on
it

Monday morning

in

London.

outcry is being made in municipal
circles
against the inconsistency shown by the
local government board in fixing the periods during which loans have to be paid off when granted
for the various portions of an electrical supply
installation.
Thus, only five years is allowed for
meters, many of which have been in use much
longer; the period for cables, also, is complained
of as being far too short, it being stated that mains
laid 16 years ago when taken up now have still
the original whitewash on them and have deteriorated practically not at all.
Of course, such being
the case, the municipal electrical undertakings are
handicapped to a considerable exttnt in their fight
against competition of gas, for it means larger
annual sums in repayment of principal and interOn the other hand, it must not be overlooked
est.
that for certain other portions of the equipment
the period is too long, and what seems necessary is
a complete revision both of the periods and of the
system adopted to arrive at those periods.
good deal is being heard just at present concerning the commercial development of electrical
undertakings,
being apparently
supply
everyone
seized with a mild form of mania to push the supAll this is quite legitimate and
ply of electricity.
welcome, of course, but probably the best effort
to meet competition from gas is that made at
Sunderland, where the municipality has organized
an "intelligence" department to keep in touch with
what the gas company is doing and to purchase
samples of every new gas lamp in order to test it
There certainly seems to be confor comparison.
siderably more "pushing" than the average person

Considerable

A

aware

is

The

of.

electrical

equipment of the portion of the

Great Western Railway which has connection with
the Inner Circle and which has hitherto been the
cause of steam trains still running on the Circle
is almost complete.
A separate generating station
has been erected in anticipation of many further
Current is
lines being converted in the future.
generated at 6,600 volts, 50 cycles, three-phase,
which is transmitted to sub-stations and transformed down to 630 volts continuous. The generating sets are 750 kilowatts each, the prime movers
being reciprocating engines. There are 10 Babcock
& Wilcox water-tube boilers in the station arThe feeders from
ranged in two rows of five.

—

power station to the sub-stations are carried
underground and the track equipment is more or

the

less

G.

standard.

Representatives adopted the order that the board
of gas and electric-light commissioners be directed
to
transmit to the House of Representatives a
transcript of all the answers made by the Edison
Electric
Illuminating Company and the Boston
Consolidated Gas Company to the questions sent
to each company by the board on March 30th and
respectively.
No report was rethe commissioners before the proroof the Legislature.
On the heels of this,
however, the Edison Electric Illuminating Company
announced a reduction in, its charges for electricity,
stating that it was made possible by the development of business and the improved methods of
production and charging.
New contract customers
have been charged 18.2 cents per kilowatt-hour.
The new primary rate is 13 cents per kilowatt-hour.
According to the company some 14,000 consumers
will have their rates reduced iyY2 per cent.
Power
customers have been charged 18 cents per kilowatthour for 15 hours of the demand, and the new
rate will be
cents per kilowatt-hour for 18
15
hours.
Vpril

1906,

13,

from

ceived
gation

The Consolidated Railway Company

preparing
to survey the route for an electric railway between
Meriden and Middletown, Conn., the officials of the
two towns being very desirous that the road should
be built. The company is ready to begin stringing
the trolley wires for the proposed fast interurban
electric line between Hartford and Rockville, Conn.
This line will be operated over steam railroad
tracks for a portion of the distance.
The New England Street Railway Club held its
annual summer outing at Salisbury Beach on June
28th, and the 150 persons present reported a fine
dinner and a very enjoyable outing. John J. Lane,
secretary of the club, had charge of the arrangements.
Charles H. Dalton has declined reappointment as
a member of the Boston Transit Commission. He
has served on the commission for 13 years.
The Rhode Island Contract and Engineering
Company of Providence, R. I., has obtained the contract for the construction of the Salmon River
Power Company's plant at Leesville, Conn. The
plans call for two generators with a capacity of
8,600 kilowatts each, two concrete dams, one earth
dam, 30 miles of wire, two power houses 30 by 130
feet each, and two horizontal turbine engines with
a capacity of 8,000 horsepower.
The total cost will
be $750,000.

B.

New Yorkb
New York

city,

July

New

England.

7.

— On

Thursday Supreme

Court Justice Truax denied the application of the
Consolidated Telegraph
and
Electrical
Subwa>
Company for a writ of mandamus to compel the
Board of Taxes and Assessments to reduce by
$14,547 the assessment on the corporation's propdeclared that the company spent this
behalf of the city and that the money
should be deducted.
Justice Truax says that according to the contract between the company and
the city the former was to furnish to the latter
spaces for the city's electrical conductors free of
charge.
He adds that in his opinion the companj
cannot deduct the amount claimed because the sum
is not based upon a percentage of its gross earnings or any other income of the relator, nor is it
a sum of money paid on account of its subway
erty.

It

amount

franchise.

storm that visited Bloomfield, N. J., last Saturday evening did great havoc
among the old elm trees in the park and along
Large limbs were wrenched
Belleville Avenue.
from the trunks, and some of them fell across electric-light
wires,
putting the whole electric-light
system out of commission. The streets were left
in total darkness all night, and the stores just at
a busy time were left dark also.
George Farrell, chief operator in charge of the
Fire Alarm Telegraph Bureau at fire headquarHe was 58 years old and
ters, died on Sunday.
had been in charge of the Fire Alarm Bureau
He entered the department in 1873.
since 1898.
He was a bachelor and had no near relatives.
Governor Stokes of New Jersey has signed the
bill
authorizing cities to construct, acquire and
operate electric-light and gas plants. The bill, while

The severe

particularly
application.

electric

intended for Camden,

is

general in

its

reported that representatives from several
organizations in Brooklyn will meet Monday
evening at the rooms of the Brooklyn League to
urge the construction of the Behr mono-rail line
permanent organization will
to Coney Island.
be effected, according to the call issued by the
Real Rapid Transit Association. William G. Morrisey, president of the association, will speak, and
F. B. Behr, inventor of the mono-rail system, will
explain the system by which he purposes to ruyn
trains at a speed of 100 miles an hour and make
the trip from Brooklyn Bridge to Coney Island in
Borough President Coler and his
eight minutes.
predecessor, Martin W. Littleton, will be present.
The Civic Association of Morristown, N. J., has
presented to the Board of Aldermen a petition
asserting that the Public Service Corporation and
the Morristown Gas Light Company have violated
their contracts with the town for the lighting of
the streets, and are also charging exorbitant prices
to consumers for electricity and gas furnished.
The association suggests that in any new conIt

made

the companies
consumers for not
feet,
and electricity

i.oco

cents per kilowatt.
The new five-cent pay

is

A

should

York and

New

Jersey

more
for

furnish

than

station

rate

gas to

$1.25

more

not

of

per
than' 15

the

New

Company has

Telephone

gone

into effect.
It
appears, however, that the
hve-cent rate is not to be so general as the public
was led to suppose. The company's five-cent rate
does not include the entire city, but divides Man-

hattan

and the Bronx into three sections, within
which calls are five cents. Calls from one section
to another are still 10 cents.
Of course calls to
Brooklyn and other parts of New York a greater
distance away range from 10 to 20 cents, 'in the
month that ended yesterday 3,591 additional telephones were installed, the gain over last June beiiiK
per cent.
A representative of the company
Ihought that the large gain was partly due to the
reduced rates.
Q. I. C.
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Southeastern States.
Charlotte, N. C, July 7.— Machinery for the substation of the Virginia Passenger and Power Company at Petersburg, Va., has been received, and the
large .plant will soon be in operation.
The preliminary survey of the Appalachian Interurban electric railway, from Henclcrsonville to

Rutherfordton, has been completed, and will likely
be the route selected.
Mayor W.^ H. Hardin of Chester, S. C, and
others, constituting a delegation from that town,
visited Charlotte, N. C, recently to confer with
the Southern Power Company relative to securing
power for that town.
Surveys are being made for an electric railway
from Nashville to Chattanooga, and a loop will be
constructed to Bridgeport, Tenn., where the headquarters of the company will be located.
The Charlotte (N. C.) Consolidated Construction

Company

will

build

a

new power house and

other additions to its plant, preparatory to enlarging the system and installing gas engines, to
be used instead of steam to supply power to run
the generators.
An important step has been taken by the Georgia
Railway and Electric Company at Atlanta, where
the street-railway employes will be given a handsome $30,000 clubhouse at the corner of Piedmont
and Armstrong avenues. There will be a library,
lounging room, baths and offices. The structure
will be three stories.
S.
L. Kelley, counsel for the Citizens' Rapid
Transit Company of Richmond, Va., declares that
the electric road will be built.
H. D. Eichelberger
is president of the company, which was chartered
'

some months

ago.

L.

Ohio.

is

in

civic

Boston, July 7.— The Massachusetts Legislature
has adjourned sine die without passing either a
merger or anti-merger railway bill. The bill relative to investments by railroad corporations in the
securities of street-railway companies was read^ a
second time in the House, and Representative
Weeks of Everett moved to amend by the substitution of a bill to prohibit investments by railroad
companies in street-railway companies. The House
voted to substitute the Weeks bill for the one reported by the committee, and that bill was ordered
to a third reading and was passed to be engrossed
on the following day. The Senate substituted the
bill and report submitted by the joint committees on
Both Houses apstreet railways and railroads.
pointed conference committees, which failed to
agree, and the Legislature was prorogued.
Before adjourning, the Massachusetts House of

is

tracts

private

—

Cleveland, July 7. Greenwood & Co. of Philadelphia, acting for the Consolidated Public Utilities Company of New Jersey, have made a proposition to purchase the controlling interest in the
People's Light,
Heat and Power Company of

which

Springfield,

was

organized

owned by Columbus men.
capital

of

$1,500,000

and

is

largely
a

The company has

common

stock

of six per cent, preferred stock.
The interurban freight station

and

$500,000

and
Columbus, will be remodeled at
once, after which the general passenger offices and
other business departments of the Schoepf lines
will be moved to the passenger station on West

Water

at

Scioto

streets,

Gay Street. All conveniences for travelers will be
arranged there.
It is said that the freight station
will be arranged with a spur running into the
center of the building so that two express cars can
be loaded or unloaded at the same time.
The officers of the Cleveland Electric Railway
Company are said to have for consideration a
written proposition from Henry Everett, representing an Eastern syndicate, for the lease of the
property.
number of Cleveland capitalists are
said to be interested with New York men in the

A

proposition.

Ordinances have been introduced in the CleveCity Council giving the Forest City Railway
Company franchises on three streets Central AveThe routes do
nue, Seventy-third and Sixty-fifth.
not lie altogether on these streets, but will cover
land

a

—

considerable territory.

The Cleveland Railway Promotion Company has
been incorporated with a capital stock of $10,000
to do a general railway promotion business. F. B.
Krause, W. N. Hayden, Max P. Goodman, A. W.
Thomas and C. F. Buxton are the incorporators.
C. F. Franklin has been appointed receiver of
the Toledo and Western, a road that has given

A year
special attention to the freight business.
or more ago a floating debt of over $350,000 was
incurred in building to a beet sugar factory and
The late Luther
building switches at farm stops.
Allen, then president of the company, furnished
a large part of the money, and it is said_ that his
Two
estate is urging a settlement of the claim.
attempts have been made to sell, but in neither
terms.
case would the stockholders abide by the
A syndicate headed by J. R. Nutt made the last
offer and it is possible that it would still take the
road.

The Youngstown and Ohio River Railroad Com-
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pany has increased

from $10,000

stock

capital

its

Reports

Company

its
line
connecting these
proposed' to have cars running on
this new line by December 1st.
The Evansville, Boonville and Newburg Traction Company opened its Boonville extensions on
July 1st.
The Fourth of July was a day of unprecedented
travel
on the Indiana interurban lines. Many
thousands were handled on that day and transported to the numerous resorts and not a single
accident has been reported due to the interurban

have

been

sent

out

from

Schenectady

Mayor Johnson

of Cleveland,
by which he expects to produce a car that will
travel at almost any desired speed, will shortly
be given a trial. It is said that a speed of 250
miles an hour will be made, but that the car as
The
planned is capable of much greater speed.
idea is to operate on an overhead track.
City Solicitor George S. Marshall of Columbus
has been urging the City Council to arrange for
the enlargement of the municipal lighting plant
He contends that
so that current may be sold.
water power may be secured from the river at
the Jeffrey dam to operate the generators.
Cleveland city officials are considering the adsecuring an electric plant for the
visability of
new city hall that will not only furnish current for
lighting the city buildings but for all the downtown district and for power to operate the new
that the invention of

high-pressure water system.
While nothing certain is. known of what the
directors of the Cleveland Electric Railway Company anticipate, it is said they have been working
upon several plans of settlement with the city
should Mayor Johnson again ask for a conference.

A. S. White and J. Alvin Young, both of New
York, were in Cincinnati a few days ago looking

construct

to

It

cities.

to $2,500,000.

is

lines.

The People's Gas and Electric Light Company's
plant and franchise at Bloomington have been sold
to a syndicate of Philadelphia men, who propose
to improve and reinstall the plant.
The city of Kokomo has brought suit to have
the
franchise of the Kokomo
Gas and Light
Company declared void and to enjoin the company
from doing business in the city.
The city authorities wish to correspond with persons or corporations willing to construct and operate an upS. S.
to-date gas and light plant in Kokomo.

Michigan.

—

Grand Rapids, July 7. Both interurbans from
Grand Rapids to Lake Michigan demonstrated the
value of the power of the Grand Rapids-Muskegon Power Company when they operated to the
on the Fourth
The Grand Rapids, Holland and Chicago

after

fullest capacity of their rolling stock

the

of July.

the details of the lease of the properties of
Cincinnati Gas and Electric Company to the
Reports are
Union Gas and Electric Company.
that everything is progressing satisfactorily.
organizing
the
Southern
Albert E. Boone is
Ohio Promotion Company to look after the construction of the roads that he has planned in the
O. M. C.
southern portion of the state.

Indiana.

—

July 7. Under the new city charter this city has the right to compel railroad companies to maintain street lights at railway crossings, and an ordinance which is now pending in
the City Council looks to the charging of the exUnder the
pense of such lights to the railroads.
present contract with the Indianapolis Light and
Heat Company the city pays $70 a year for each
electric light, and it has been estimated by David
S. Bell, light inspector, that there are more than
200 points in the city where lights are now mainIf the
tained by the city at railroad crossings.
council passes the ordinance now pending the railroads will have to pay out about $15,000 yearly for
lights at crossings.
In addition to saving the city
this money the passing of the ordinance would considerably increase the number of electric lights
in some sections of the city, for there are many
The
crossings which do not now have lights.
measure provides that these lights shall burn at
least 30 minutes before the passing of each train,
and in most cases this would mean that they would
burn all night, for it has been estimated that it
would cost more to turn the lights off and on than
Indianapolis,

it

would cost to burn them all night.
General Manager H. S. Hickey of the Winona

Interurban
effect that

line

ridicules the report sent out to the

Winona
The Winona
the

line

would run no cars on

have never run a
from Warsaw to Winona (two miles) on
Sunday, and it is probable that this order will not

Sunday.

people

car

be

changed.

Winona

that

The majority
is

not

on

of

the

Warsaw, and

the

public

Winona

knows

line proper,

connected to the
Winona
by a spur with a loop at the end.
The Indianapolis and Cincinnati Traction Company's line has been placed in the hands of Charles
L. Henry, president of the company, as receiver
under a bond of $100,000.
William Frazee of
Rushville, one of the principal stockholders, made
but

east
line

lies

of

is

application and the action is entirely friendly.
is the first electric railway, in Indiana to go
into the hands of a receiver on account of its
inability to meet large outstanding indebtedness
at present.
The proceedings are intended to promote the convenience of the company in completing extensions.
It was found that too. much of
the expense of construction involved in the extensions that the company is making is represented by the bonds, and that for this reason the
bonds were not marketable. It is proposed to issue

Railway even pressed into service flat cars with
improvised seats between Holland and Jensison
Park.
Next year the Grand Rapids Railway Company will secure its power from the Grand Rapids-

Muskegon Power Company as soon as a second
is completed on the
Muskegon River. The
power company is moving its offices from Ottawa
Street to larger quarters at 47 Monroe Street.
The ordinance committee of the Common Coun-

dam

decided favorably on a street-sprinkling
proposition of the Grand Rapids Railway Company.
General Manager Hanchett proposes that
the first contract be drawn for three years, the
street-railway company to sprinkle the streets twice
each day, or as much oftener as the council may
deem desirable, at a rate of 12 cents a mile, the
city to furnish the water.
The street-railway company operates on approximately 29 miles of the

has

cil

city's

City Electric Light and Power Company has been granted a franchise in Traverse City
for a period of 30 years. An addition was made
to the franchise proposed that the maximum charge
to consumers shall be 10 cents per kilowatt for the
current.
The Detroit Edison Company, or interests identical with
it,
in New York, has purchased the
entire capital stock of $120,000 of the Central
Heating Company of Detroit.
Bingley R. Fales,
who has been vice-president and general manager
of the Central Heating Company, becomes assistant
general manager of the Detroit Edison Compay.
The Village Council of Laingsburg has granted
a franchise to Joe Thick of Detroit for a period
of 30 years for operating an electric railway
through the village. This is the proposed road
from Owosso to Pine Lake and Lansing.
The
company agrees to begin the construction of the
road within eight months.
The Kalamazoo City Council has granted a franchise to the Kalamazoo, Gull Lake and Northern
Railroad Company, which proposes to build a line
from Kalamazoo to the North Shore of Gull Lake
to connect with the proposed Battle Creek and Grand
Rapids electric. W. J. Jacobs of Chicago is at the
head of the new company. The company will build
a loop encircling the business district of Kala-

mazoo.
President
the

This

Light

stock or second-mortgage consolidated
bonds to cover the costs of the extensions now
under way.
In the meantime the resources of
the company, which are said to be ample to meet
the claims, will be handled under the direction of

the

court.

The

officials and contractors of the Indianapolis,
Castle and Toledo electric railway have decided to locate the large power house near New
Castle on the Elliott site southwest of the city.
The site consists of 35 acres. The power plant
will furnish power for the entire system of 147

New

miles.

Mrs.

Bright of Ontario, Canada, arrived in
Ind.. on July 2d
and is said to have
entire trip by trolley, traveling over at
least
dozen different systems.
a
A mortgage has been filed at Logansport covering
A.

Richmond,

made

the

issuance of $1,000,000 in bonds by the Guarantee and Safe Deposit Company of Philadelphia
to enable the Lafayette and Logansport Traction
the

streets.

The Queen

the

preferred

July

J.

J.

McMichael has announced

that

Benton

Sarbor and St. Joseph Railway and
will extend its lines to Kalamazoo
this fall, and that the line as far as Eau Claire
will be in operation in' August. Cars are now running as far as Tabor's resort, 12 miles from Benton Harbor.
The line will go from Eau Claire to
Dowagiac.
L. W. B.

Company

:
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a 50-year franchise to operate on the public streets
of that city.
The entrance to the city of Ottawa
will be over a new steel bridge to be constructed
across the Illinois River.

The Illinois Traction Company is extensively
advertising the "Corn Belt Limited" from Springfield to St. Louis.
This train leaves at 7:45 a. m.
and 3:30 p. m. daily, with a fare of $1.95 one way,
or $3 round trip, with a buffet service.
At Bloomington a movement has been started
to abandon the municipal lighting plant and let
the contract for lighting the streets to a private
company.
The city has owned the system for
20 years and it is pretty well worn out and must
be thoroughly overhauled, but there is no money
to make the necessary improvements.
Articles of incorporation have been filed by the
Eldorado, Marion and Southwestern Railway Company.
The principal office is to be at Marion
and the capital stock is $10,000. The object is to
construct
electric
an
railway
from
Eldorado
through the counties of Saline, Williamson, Jackson, Union and Alexander to the Mississippi River.
The incorporators and first board of directors include Sam T. Brush of Carbondale, Charles A.
Gent of Marion, and Charles E. Owen of Carter-

V. N.

ville.

Northwestern States.

—

Minneapolis, July 7. The proposition to issue
bonds for $12,000 with which to construct an electric-light plant at Rush City, Minn., has been voted

down.
A. McGilvray of Chippewa Falls is preparing
begin work on a new electric-light plant at
Chetek, Wis.
The Fox River Valley Railway Company has
awarded the contracts for the grading work on the
proposed interurban line between Sheboygan and
J.

to

Manitowoc.
The Wisconsin Power Company has made application at
franchise.

'

Eau Claire, Wis., for a 22-year power
The Chippewa Valley Electric Railroad

Company has applied for a similar franchise.
The Oskaloosa (Iowa) and Buxton Interurban
Railway Company has decided to commence work
at once on the construction of the new line and it
is

expected that

it

will

December 1st.
The Grand Forks

be ready for operation by

(N.

D.)

Gas

Company
house

and

will begin work at once on a
which will cost about $40,000.

Electric

new power

The City Council of Owatonna, Minn., is considering the granting of a new franchise to the
Owatonna Gas, Electric and Heating Company.
John Martz of Seward has received the contract
for the installation of an electric-light plant at
Red Cloud, Neb.
The Southern Wisconsin Power Company of
Madison has let the contract to the WellmanSeaver-Morgan Company of Cleveland for new
water turbines to be used in the Kilbourn project
and to the General Electric Company for electrical
generators and equipment.
Stock is being subscribed liberally for an interurban railway from Iowa City, Iowa, to Montezuma, and the construction of the road is assured.
The old talk of a trolley line from Minneapolis
to Anoka, Minn., has been revived.
A. B. Robbins
of Minneapolis has applied to the latter city for
a franchise to use the streets. It is the intention
to extend the line now running from Minneapolis

Robbinsdale and to erect a power house at
Anoka.
Grimes & Absher have about completed their new
electric-lighting plant at Wagner, S. D.
The contract for city lighting with the Edison
Electric Company will be renewed by the city of
to

Duluth, Minn., the company making the lowest bid
for the work, at a substantial reduction from the
old contract.
The street committee of the St. Paul Council
reported to the council in favor of granting a
25-year franchise to the Northern Heating and
Electric
Company. The council has reported it
back to the committee to have a 10-year purchase
clause inserted, and the amended ordinance will
probably be passed shortly.
R.

Rocky Mountain

Illinois.

—

Peoria, July 7. The new owners of the Peoria
Gas and Electric Company have taken charge and
have elected H. A. Waldridge, president; Emil G.
Schmidt of Springfield, vice-president and general
manager, and John M. Robb of Peoria, secretary
and treasurer.
These officers together with the
following stockholders are the new board of directors
George Hardy, Alfred Ely, F. W. Little
and Sumner R. Clarke. Emil G. Schmidt says he
will endeavor to extend the present system and if
possible give a more satisfactory service.
The McKinley syndicate may lay tracks in
East St. Louis.
County Judge Hay of St. Clair
County has sustained a demurrer to the injunction
filed against the company by property owners.
W. B. McKinley, head of the interurban lines
of the Illinois Traction Company, has made a
thorough inspection of the lines of the company.
He was accompanied by General Manager L. E.
Fisher.
The City Council of Ottawa has granted the
Peoria, Streator and Ottawa Railway Company

14,

Salt
this

Lake

city are

City, Utah, July

6.

States.

—The

councilmen of

considering a proposition for the bet-

tering of the lighting system of the city. Thomas
of the Utah Light and Railway Company
has been asked to submit estimates for the installation of incandescent lights along certain streets at
the next meeting.
The light committee of Ogden, Utah, has recommended that Washington and Twenty-fifth streets
be illuminated from now to October 1st and that
the city pay the Utah Light and Power Company
$35 per night for furnishing power.
P. Augustus Heinz of Butte, Mont., has applied
to the council for a franchise to build and operate
an electric-light and power plant in the city of
Butte.
Work will begin as soon as the franchise
is granted.
The plant will be thoroughly modern
and will be completed within 10 months from the
beginning of the work.
The Electric Railway, Light and Power Company
of Torreon, Mexico, has recently perfected plans
for the installation of a new circuit. All the conJ. Yate-s

,
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July

14,

tracts

have been closed and the work

will

com-

mence at once.
George R. Welborn, president of the Ellwell Gold
Mining Company of Tombstone, Ariz., states that
it
is
the intention of the management to equip
the mill at the mines with electric power and do
away with gasoline for light and power purposes.
A.

PERSONAL

—

Post and down Sutter.
The Berkeley Electrical Company has been organized and will erect works at South Berkeley.
Cal., with Adolph Phillips of Chicago as manager.
The company will be incorporated at once. It is
the intention to manufacture a line of alternating
and direct-current motors besides electrical sunout

dries.

Hetty Bros., who were burned out by the great
fire on April iSth, have resumed business with a
a

supplies at 326 Ellis Street in
frame building erected for their use.

line of electrical

new
The Ocean

Shore

Railroad

Company's

bonds

New

York. J. Downey Harvey and
will be sold in
other local capitalists who organized the company
keep
the securities off the marat first intended to
ket, but since the fire there has been a change
of sentiment. Walter E. Dean, who was the first
president of the company, has disposed of his interest to J. A. Folger, a wealthy wholesale coffee
Work on the main line,
dealer of San Francisco.
83 miles in length, between San Francisco and
Santa Cruz, was suspended for some weeks after
the fire, the contractors, C. E. Loss & Co., using
most of their force on track work within the city
limits.

Work

will

now be rushed once more on

About 12 miles
the main double-track contract.
of single track recently completed from Santa Cruz
north is being operated as a steam railroad for
hauling machinery and materials to the Santa Cruz
Portland Cement Company's new plant at Daven-

The Ocean Shore Railroad Company's elecpower house at Halfmoon Bay is in course
of construction and will be completed in ample time
port.
tric

for the opening of the road.
The council of San Diego, Cal., has adopted a
concurrent resolution to grant an electric streetrailway franchise to the South Park and East

Side Railway Company.
contract has been closed between Manager
John Otto of the Santa Baroara branch of the Edison Electric Company and Smith & Hunt, contractors, on the water front of Santa Barbara

A

water tunnel, by which thte Edison Company will
deliver the power to the contractors for operating
Smith & Hunt have made arrangetheir plant.
ments for the installation of a 40-horsepower electric

motor.

The directors of the Escondido Mutual Water
Company of Escondido, Cal., have been in consultation with engineers with a view to using the flow
of the Escondido reservoir for the purpose of developing of electric power.
On July 21 st the stockholders of the Coast Coun-

Light and Power Company will meet at 1100
O'Farrell treet, San Francisco, to vote upon the
bonded indebtedness.
of
$1,000,000
creation
of
George H. Sussman is secretary of the company.
The San Bernardino Traction Company of Riverside, Cal., has ordered rails and ties for a new
street railway which is to connect Riverside, ColAn application
ton, San Bernardino and Redlands.
for a franchise will be made at once.
James Burwell of Hermon & Burwell, engineers
of Vancouver, B. C, has been on the ground arranging for the St. Mary's River Power Company's
ties

power plant on St. Mary's River. The company
has a claim on water from St. Mary's River and
will develop sufficient power to light the towns
and operate the mines in that locality. This will
include

Kimberly,

the

Moyie and

St.

Eugene

Cranbrook,
districts.

Fort

Steele,

The company

is

Robert Campbell,
A. McDonald and J. D. Kay of Moyie; W.
J.
Handwell of Port Hammond, and L. Shaw of
Vancouver.
The Willamette Valley Company, owner of the
public utilities throughout the valley, is in full
controlled

possession

by

of

Charles

the

Mackay,

Dallas

electric

35

summit, about six miles above the reservoir, and
are running the line on down to Medical Springs
and the Indiana Mines.
The City Council of La Grande, Ore., has authorized the mayor of that place to enter into a
contract with the Grande Ronde Electric Company
for lighting the city streets with 30 arc lights at a
rate of $S per month.
A.

Pacific Slope.
Francisco, July 5. The United Railroads
after several weeks of rushing work has completed
a single-track trolley line out Sutter Street from
the junction with Market, and cars are in operation

San

full

:;

plant.

C.

B.

Rhodes, manager, states that the plant will be reA new plant will be built
built on modern lines.
horseat Cone, Ore., with an initial capacity of 300
power, to be increased this fall to 1,000 horsepower.
The
immediately.
Construction will commence
Dallas plant will be a distributing station and will
furnish light to Monmouth and Independence.
H. E. Huntington, C. A. Canfield, Burton Green
W. S. Porter and Joseph Chanslor are the principal
stockholders in a corporation which recently purchased the Hammel & Denker ranch at Los AnThey have set aside $400,000 for the
geles, Cal.
furnishing of gas. electricity and improvements.

They wish to establish a town at the tract.
The standard-gauge electric road which is being
Indiana
built from Grand Ronde Valley to the
Mines and Medical Springs will likely be extended
Cook and
to Baker City, Ore., as Chief Engineer
to the
a party of 11 surveyors have run the grade

R. Abbott, president of the Fort Smith (Ark.)
Light and Traction Company, has sold his stock

and resigned.

Alpha H. Kling has severed his connection with
the Peru Electric Manufacturing Company as sales
manager, and is now representing a number of
leading manufacturers in the central states as manufacturers'
Ind.

sales

agent, with headquarters in

Peru,

E. N. Percy, formerly of the engineering staff
the Abner Doble Company of San Francisco,
was in Chicago early in the week. Mr. Percy is
on his way to Germany and Switzerland to pursue
engineering studies, having particular reference to
high-speed electric railroading and waterpower development.
of

Henry W. Young has resigned his position as
associate editor of the Western Electrician to take
charge of the department of publicity of the CutlerHammer Manufacturing Company of Milwaukee.
Mr. Young was a faithful member of the editorial
staff of the paper, and leaves with the good wishes
of his associates.
manager of
the Central Unon .Telephone Company's office at
Findlay, Ohio, has been promoted to the management of the Toledo office out of 32 applicants.
A. J. Mellen, who has had the management tem-

Frank Lukenbell,

for

some

years

porarily at Toledo, will again devote his entire attenton to the duties of district superintendent.

George C. Towle, formerly manager of the Syracuse (N. Y.) and South Bay Railway Company,
has been chosen by the American Railways Company to assume the management of its Dayton
(Ohio) lines, succeeding the late Joseph L. Breen,
whose untimely death at the Washington Street
temporary bridge in Dayton was recorded some
time ago. Mr. Towle has been for several years
connected with street railways, and left the Syracuse and South Bay company after having made
it a valuable piece of railroad property.
'

E. C. Bradley, vice-president and director of the
Postal Telegraph-cable Company, resigned his position at a meeting of the executive committee in
New York on June 3d. He intends to engage in
Mr. Bradley has been connected
other business.
The comwith the Postal company for 15 years.
mittee placed on record an expression in recognition
of the valuable services rendered the company durAs the result of the resignation
ing this time.
George G. Ward, formerly third vice-president, beCharles C. Adams,
came second vice-president
fourth vice-president, became third vice-president,
and Charles P. Bruch, assistant general manager
ad assistant secretary, was made fourth vice-president Thomas E. Fleming was appointed assistant
;

_

;

secretary.

Salt Lake City News says that Mortimer S.
Allen, for the last year manager of the General
Electric Company in Salt Lake, has received orders
charge
to go at once to San Francisco and take
The promotion is a decided
of the business there.

The

as the San Fracisco establishment now occua large fireproof building and is completely
equipped to carry on the task of furnishing supplies
for everything electrical that will be needed in
It is quite likely that more business
rebuilding.
will be done in the San Francisco office during the
next five years than at any other office of the company in America, and Mr. Allen's selection for the
important post comes as the result of his success
Mr. Allen is yet well
in the Salt Lake office.
one,
pies

under 30 years of age.

ELECTRIC LIGHTING.
electric-light franF. Braatz has been granted an
chise in Bryan, Tex.

Talbotton,

an

Ga, has voted $10,000

electric-light

in

bonds

for

plant.

establishment
Bluff City, Ark., is considering the
of a municipal lighting plant.
appropriated
The council of Graysville, 111., has
electric-light plant.
$5,000 for improving the

The

of

$12,000.

The

city of Ottawa,
Kan., has purchased the
light and water plant.
The city will expend $8,000
in improvements.
_

Vogel has been granted a franchise to
an electric-light, heat and power plant in
Rock, Ark.

G.

install

Little

Clay

Adams

of Columbus, Ohio, has been made
manager of the Dayton and Northern Traction
Company, succeeding John E. Feight, who retired
when the road was taken over by the Schoepf
syndicate.
L.

The Carmen (Okla.) Electric Light and Power
Company has been incorporated with principal

J.

W.

J.

probability as the Harrisburg Securities Company. The details will be anounced in a short time.
all

Fairfield

Fairfield, Iowa,

Gas

and

Electric

has sustained a loss

Company
by

of

fire.

Harrisburg Pa
A company is being formed Harrisburg
Light,
the
to take over the stock of
known in
Heat and Power Company. It will be
at

Center,

Kan.,

contemplates

issuing bonds

for the purpose of putting in an electric-light plant.
Thomas G. Ryan is city clerk.

The Upper Darby Light, Heat and Power Company of Upper Darby, Delaware County, Pennsylvania, has been formed.
The treasurer
Rihl, Arcade Building, Philadelphia.

A

charter

has been

granted

in

is

C.

L.

Pennsylvania to

Electric Light Company of Philadelphia, which has a capital of $10,000.
Matthew K.
Shiffen and Lewis L. Everson of Philadelphia and
others are incorporators.

the

Citizens'

The Berks County Light Company, which is to
furnish electricity in Reading and other cities in
that county, has been granted a Pennsylvania state
charter. James Bell, 1242 South Fifteenth Street,
Philadelphia, is treasurer.
The Sydney (Australia) electric-light committee
recently decided to recommend the City Council to
adopt the proposals of the city electrical engineer
(Mr. T. Rooke) to purchase $50,000 worth of distributing cables for further extensions, and to reduce the charges for current for power, heating and
cooking from four cents to three cents per kilowatthour.
The Pike's Peak Hydro-electric Company, which
supplies the residents of Manitou, Colo., has announced that rates have been reduced from 10
lo
cents per kilowatt-hour.
The reduction,
SV2.
which began July 1st, is attracting attention in
Colorado Springs in view of the fact that the City
Council of Colorado Springs is considering a recently introduced ordinance to compel the Colorado
Springs Electric Company to reduce its charges to
six cents per kilowatt-hour. The Pike's Peak Company furnishes power to the Colorado Springs
Electric Company.
Charters have been issued in Pennsylvania to a
group of men, among whom are Jacob B. Van
Wagener, Clarence W. Scheck and John F. Cockburn of Pittsburg, for the following-named companies,

each with $5,000 capital stock at the start
Electric Company, Vanderbilt Electric

Smithfield

Youngwood Electric Company, South
Company, Southwest Electric Company,
Youngstown Electric Company, Everson Electric
Company, Georges Electric Company, New Haven
Electric Company. The offices of all are in Pittsburg, Mr. VanWagener being treasurer.
Company,

Electric

Bids are requested until July 20th for rebuilding,
extending and improving the municipal waterworks
and electric-light and power plant in Ottawa, Kan.,
in accordance with the plans and specifications of

Owen Ford

is consulting and supervising
Security Building, St. Louis, Mo.
Included in the improvements are electric pumps,
engines, station pipe work and connections, dynamos, switchboards, apparatus, appliances and station electrical work, exterior electrical work, motors, poles, wire, transformers and electrical ma-

the city.
engineer,

terials.

710

J.

H. Bell

is

city clerk.

A

paper on the "Lighting of Factories" was read
by Mr. A. Pollitt at the meeting of the Textile Workers Managers Association in England recently. .Mr
Pollitt confined his attention to a comparison of the
illuminating power and cost of the various systems
of lighting by electricity and gas. Taking the provision of 20,000 candlepower as the basis of calculation, Mr. Pollitt gave the following estimate
as the total cost per hour for the several forms
Ordinary flat
of lighting most commonly used
gas burner, 18s. 3d. incandescent mantle, 4s. a.i8d.
Welsbach self-intensifying burner and mantle, 4s.
compressed gas, 4s. o.igd. incandescent elec4.6d.
:

;

;

;

and

arc lighting, 4s. 6.44d.
Gas is reckoned at 2s. 6d. per 1,000 feet (a very
low estimate), but the price of electricity per unit
was not given.

tric,

13s.

2.68d.,

electric

The new electric lighting of Euston station and
of the offices, hotels, carriage sheds and junctions
of the London and Northwestern Railway, which
comprises some 4,000 incandescent lamps and about
250 arc lamps, is supplied from the railway company's own generating station at Camden, which
also supplies power for the electrically worked
.track switches and signals. The plant consists of
Dowson suction gas producers fed by anthracite
coal

(five

150-horsepower and two 75-horsepower),

Westinghouse

vertical three-cylinder gas engines,
with the necessary air compressors, etc.
Continuous current is generated at 460 to 500 volts,
and is distributed from the power house through
booster balancers at 230 volts for working and
Separate mains
lighting the points and signals.
carry the current, also at 460 to 500 volts, to a

together
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balancer and

room

switch

at Euston,

where

it

is

distributed for arc lighting at 460 volts, and, by
a three-wire system, for the incandescent lighting

230

at

volts.

ELECTRIC RAILWAYS,
(Ga.) Electric Railway Company
increase its capital from $125,000 to $275,000
and make a number of extensive improvements.

The Athens

will

Neal Stewart and

W.

A. Caldwell of Brookings,

D., are interested in a company being organized
from Sioux Falls to
to build an electric road
S.

Brookings.

have purchased the plant of

& Webster

Stone

Key West

the
the

Company, now controlling

Electric

railway in Key West,
improvements are to be made.
electric

Fla.

Extensive

The Milwaukee-Northern Railway has bought the
dock property of C. O. Mueller in Fort Washington,
Wis., where it will build its power house and
Work will commence by September 1st.
offices.
Since July 9th Adamston, W. Va., has received
mail from Clarksburg by means of electric cars.
The mails will leave Clarksburg three times each
week day once on Sunday and two mails on holiits

days.

The Gary and Hammond Traction Company has
been organized to connect cities of Hammond, East
Chicago and town of Gary, Ind. The capital stock
is
$10,000, and the directors, Kemper K. Knapp,
William Duff Haynie, Gilbert R. Call, Mark Breenen
and William Beve.
Articles of incorporation for the Tulsa (I. T.)
Street Railway Company have been filed. J. M. Hall
is president, P. L. Price vi6e-president, and Fred
The capital stock is $200,S. Clinton, secretary.
000 and under the franchise construction must be
commenced within go days.

The

of Cheyenne, Okla., has been
incorporated with a capital stock of $i,ooo,coo, to
C. S. Gilkerson is presbuild a total of 225 miles.
ident, L. L. Collins vice-president and R. V. Converse secretary and treasurer.

Railway Company

stockholders of the Gleason (Tenn.) Water
Light Company have organized by electing
W. H. Williams, general
B. Bynum, president

The
and

W.

J.

C.

with the automatic system.
Since this manual apparatus is carefully designed the company is putting it on the market for small use.

railway companies to install double overhead trolley systems as a cure for electrolysis.
They assert
that the fire risk would be increased to an extent
which would outweigh the evil of electrolytic damage.
Through a letter and petition to the Board
of Aldermen they have secured a recommittal of
the ordinance, and will appear before the committee
on streets and electricity to oppose it later on.

"Commercial America in 1905" is the title of a
just issued by the Department of Commerce and Labor through its bureau of statistics.
It
discusses commerce and commercial conditions'
in each country of America in 1905 where possible,
or in the latest available year where the figures
of 1905 have not been announced. The special pur-

A Chicago daily newspaper of July Sth prints a
page advertisement designed to sell to the great public stock in the"Chicago-New York Electric Air Line
Railroad." It is alleged that surveys are being
made for a 750-mile direct air-line electric railway
between Chicago and New York. Passenger trains
are to run hourly at the rate of 75 miles an hour,
the lowest rate between the two cities being $10.
Power houses are to be located 50 miles apart,
the third rail being used.
Electric locomotives will
pull the trains.
Power may be sold to consumers
along the line. There are to be no grade crossings, practically no curves, and no grades greater
than one per cent. It is declared that men who
have been connected with the Aurora, Elgin and
Chicago electric railway and Burlington steam railroad are interested in the new enterprise. The
first section
of the road out of Chicago, ending
at Goshen, Ind., and about 100 miles long, may be
in operation within a year.
The completed line
New York will cost a trifle of $150,000,000, which
the dear public is asked to subscribe.
No names
are given in the advertisement, except that of the
fiscal agents, to whom remittances for stock are
to be made.
The men behind the project "do not
come out into the open and show their hands at
this stage of the project, because it would interfere

to

with

other business interests." The whole
mysterious and to be regarded with cau-

their

affair

is

The general manager was

urer.

instructed to place

at once.

$50,000 for the latter.
Street Railway Company has sesite for its new power plant 30 miles

The Guatemala
the

lected

south of Guatemala City, Central America.

It

The Gold Road Mining and Exploration Company will install a large electric plant in Kingman,
Ariz., to transmit power to Gold Road.

The Washita (I. T.) Electric Power Company
has been incorporated with a capital stock of
$250,000 and will install an electric power plant
in Berwyn, I. T.
The Potomac

Power Company

Electric

D. C, has
property rights

of

Wash-

a deed of trust upon all
franchises to secure an
issue of $7,000,000. in bonds.
The object of theissue of bonds, it is stated, is to furnish funds
with which to purchase additional real estate, construct a new power house and otherwise better the
condition of the company's property. The property
pledged consists of all the holdings of the company
in Washington and Georgetown, as well as the recently acquired site for the new power house on the
ington,

filed

and

The Commercial Trust Company
New Jersey is the trustee named in the mort-

Benning Road.
of

furnish
to

contract has been awarded for the $75,000
worth of new machinery to be used in the new
power house of the Alabama City, Gadsden and
Attalla Railway Company to be built in Gadsden,
Ala.
The contract for the steam turbines was
awarded to the Westinghouse Company.
The
Henry R. Worthington Company secured the contract for the pumps and condensers.

The

In answer to a question in the British

Commons

House

of

Mr. Kearley said that the question of there being only one man in the motor
cars on several of the electric railways had been
considered by the inspecting officers of the Board
of Trade, but no accident could be traced as having
arisen from this cause, and there was no reason
for regarding the present system as dangerous to
recently,

the lives of the traveling public.

The United Railroads

of San Francisco has complans for a repair shop and car works,
which it will build at Ocean and San Jose avenues.
The new car shops will cost $400,000 and will be
the most modern, says an official of the company,
in the country.
Employment will be given to over
All the repair work and the con400 mechanics.
struction of crossings will be carried on at these
^liops.
[I
nisi.
is
lh,'
intention of the company
i" build us own rolling stock.
pleted

its

The De Kalb- Sycamore and Interurban Railway

Company

has been incorporated, witth principal
Kalb, 111.
The capital is $100,000. It
is proposed to build an interurban railway from De
Kalb to Belvidere from Sycamore to Elgin, and
from De Kalb to Yorkville, with branch lines from
De Kalb to points in the counties of Boone, McHenry, Kane, Ogle, Lee, Kendall, La Salle and
Dtt Page,
The incorporators and first board of
directors an- John W. Glidden, S.
Bradt, W. IT.
Zimmerman of De Kalb, 111.; David A. Syme and
B.
of
Frederick
Townsend
Sycamore. 111.
office

in

De

!•'..

The Wesco Supply Company of St. Louis announces that its new General Electrical Catalogue
No. 100 is now completed and is being distributed
to those actively engaged in electrical trade.
This
is
said to be the most complete catalogue of its
kind ever published, containing as it does complete
descriptions with valuable data concerning all modern

goods, appliances, devices and spetogether with much useful information, etc.,
to all electrical workers.
All- buyers of
electrical goods are invited to send in their name
and address together with their occupation to the
Wesco Supply Company for a copy of this cataelectrical

cialties,

of value

logue.
plete

The company is also distributing a comnew price-list in booklet form covering its

also

of magneto and
central-energy telephones,
prices on lineman's tools, construction mate-

rial,

exchange equipment and

line

PUBLICATIONS.
Telephones,

switchboards, construction material
telephone specialties and accessories
of all kinds are listed in a new catalogue just
issued by the Farr Telephone and Construction
Supply Company of Chicago. This catalogue contains about 50 pages and is descriptive of a comprehensive line of apparatus.

and

electric

"Allis-Chalmers Type
the

B Motors and

Generators"

of Bulletin No. 1052 of the Allis-Chalof Milwaukee.
These are directcurrent machines ranging from one to 30 horsepower, made open or enclosed, bipolar and multipolar.
They receive the same finish given to
larger apparatus and are well adapted for driving
machine tools and other machinery.
is

mers

supplies.

Turbines are to be substituted for the large re-

will

light and power to the public in addition
running the street cars of the city.
A large
amount of electrical equipment and waterpower maUnited
States
for
chinery will be purchased in the
the work.

pose of this monograph is to present the latest
available information regarding commerce and commercial conditions in the various countries south
of the United States, practically all of which are
to be represented in the Pan-American Congress
which is to meet in Rio de Janeiro in the present
month, and to supply to the delegation from the
United States, and to others attending the congress this information in a .single volume and in
convenient form for study and reference.

MISCELLANEOUS

POWER TRANSMISSION.

its

The Ely Street Railway syndicate is said to have
taken over the Steubenville (Ohio) Traction and
Light Company's gas and electric plants, park
property and railway lines in Steubenville, Ohio,
It also took over the
and extending to Empire.
Toronto, (Ohio) Electric Light Company, paying

monograph

tion.

Amnions, secretary and treas-

an order for the machinery

1906

Citizens of Richmond, Va., particularly the inmaking a vigorous protest
people, are
against the proposed ordinance to require the street-

;

manager, and

14,

surance

Cheyenne and Canadian Interurban

Clinton,

July

title

Company

Railroad men especially will be interested in two
of the late bulletins of the Electric Storage Battery
Company of Philadelphia. No. 99 has to do with
"The Application of Storage Batteries in Railway,
Electric Signal and Interlocking Devices," while
the title of No. 100 is "The Application of Storage
Batteries to Railway Car Lighting." Both are illustrated, and, like all of this company's publications,
should be preserved for reference.

The Automatic Electric Company of Chicago
has just issued two beautifully illustrated loose-leaf
catalogues, one entitled "Magneto Switchboards,"
and the other "Magneto Telephones." The former
contains a brief description of the company's magneto telephone switchboards of both express and
bell types, and the latter describes its magneto or
generator-call telephones of both series and bridge
types, together with code numbers and a description of the various parts.
While the company has
been devoting itself almost exclusively to the manufacture of automatic telephones, switchboards, etc.,
it
has been necessary in the installation of automatic systems to develop a line of manual apparatus for use in making up the wire chiefs,
trouble and information clerk's disks and the toll
and farmer-line switchboards used in connection

ciprocating engines at the new London County
Council generating station.
London paper says
that the latter engines are already obsolete and
seriously affect the near-by Greenwich Observa-

A

tory.

At a recent meeting of the Faraday Society in
London Dr. F. Mollwo Perkin described "A Sim-

Form

of Rotating Cathode for Electrochemical
The cathode consists of a spiral ot
platinum wire,
or,
better,
iridio-platinum wire.
Nickel wire may be substituted for platinum, and
the author recommends its employment in place
.of
the more expensive metal. Attention is also
drawn to the solubility of platinum anodes, with
heavy current, 0.0016 gram being dissolved in a
cyanide solution in 35 minutes.
ple

Analysis."

.

With a rope attached to a harness encircling his
slender body, a ferret is being used by the Central
Union Telephone Company, which is installing an
underground conduit system in Lafayette, Indiana.
The little animal completed in less than an hour a
task that would require the services of twelve men
a whole day.
It consisted of drawing through five
sections of the conduit, just two blocks long, the
rope with which the heavy cables are pulled through
the pipes.
It is an ordinary ferret that is used.
C. Fessmeyer, superintendent of construction, obtained the animal in Indianapolis.
large crowd
of people watched the unusual operation. The ferret's nose is pushed into the opening of the conduit at the manhole. At the other end a piece of
fresh meat is held.
Soon the ferret scents the meat
and darts into the conduit. After him goes the
rope that is attached to his harness, and he never
stops until he is at the other end and the rope with
him. He makes the run rapidly.
J.

A

TRADE NEWS
Electric Company of Dallas,
Tex., has been incorporated with a capital stock of

The Hunter-Parry

$10,000.

The Chicago Commercial Association is sending
out the first circular announcing summer and fall
merchants' excursions to the Chicago marketW. F.
Hypes chairman of the trade-extension committee.
Tenders will be received by the deputy postmaster-general, Melbourne, Australia, until August 7th
for 20,000 Western Union pattern double-shed single-groove glass insulators and 5,000 double-groove
glass insulators.
Bids will be received until July 23d for makingat the institution for the deaf and
dumb at Jackson, Miss. The work includes the
purchase of electric motors, etc. J. R. Dobynes is

improvements

superintendent.

The

Electric Ventilating

Company

of

Chicago,

manufactures of air-cooled motor fans and electric
air-conveying machinery, has moved from 253 to
221 East Kinzie Street, where it occupies much
larger quarters on the ground floor.
of

The Eau Claire Electrical Construction Company
Eau Claire, Wis., is now prepared to do a gen-

eral

electrical

business,

construct

electric

plants,

wire residences and factories and do electric repair

;;
:;
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July

14,

work

in all

branches.

its

W.

A. Sperr and William

Runkle constitute the company.
proposals will be received at Newark,
July 30th for the construction of
buildings and the installation of electrical and heating systems at the county hospital for the insane
at Overbrook, N. J., in accordance with drawings
and specifications on file at the office of Hurd &
Sutton, architects, Union Building, Newark, ' N. J.
Separate proposals will also be received for the

exports from $808,000,000 to
crease of 88 per cent.

Having purchased

Sealed

N.

J.,

until

work,

electrical

and

engines,

electrical generators.
for the electrical work

Plans and specifications
may be seen at the office of
.

sulting

electrical

Newark, N.

Runyon &

engineers,

Carey, con-

Market

122

Street,

The Crocker- Wheeler Company

Ampere, N. J.,
Fitchburg and Leominster

has

of

recently sold the
Street Railway Company of Fitchburg, Mass., a
100-kilowatt direct-current generator at 550 volts,
this being an additional unit to the railway power
equipment. The Warwick Iron and Steel Company
of Pottstown, Pa., has purchased from the CrockerWheeler Company a direct-current generator of 150
kilowatts, 250-volt, to furnish additional power for
its shop equipment, and the Emfield Construction
Company of Windsor Locks, Conn., has purchased
two alternating-current generators of 180 and 165
kilowatts capacity, respectively.

"Analysis of the Commerce of the United States
with the Various Countries of the World" is the
title of a monograph just issued by the Department

Commerce and Labor through its Bureau
The purpose of this monograph, as

of

Statistics.

implies,

title

is

show the

to

articles

forming

of
the
the

with each country of the world, article by
during a term of years. The tables show
the principal articles forming the imports from
and exports to each country in each year from
The foreign commerce of the United
1895 to 1905.
States has grown during that period from $1,540,000,000 to $2,636,000,000, an increase of 71 per
cent.
the imports have grown from $732,000,000 to
$1,118,000,000, an increase of 53 per cent., and the
trade

article,

;

made

will be

Ihe

of the sales and
manufacturing departments of the Franklin Electric Manufacturing Company of Hartford, Conn.,
maker of incandescent lamps, was held at Hartford
on June 25th to 30th. There were numerous meetings at the factory and social features in Hartford
and Farmington, Conn., and at Manhattan Beach,
N. Y. On June 28th the annual dinner was held
at the Farmington Country Club. President Charles
I.
Hills, Vice-president E. D. Redfield, Secretary
W. Morrell, Manager Jonathan Camp, E. B.
J.
Hatch, J. A. Butler, P. S. Klees and others were
present at this pleasant gathering.

an

in-

good-will, patents

plant,

once.

at

has reEnglish

Philadelphia

London.
appreciating the value of I-T-E circuitbreakers are specifying them largely, and in many
of the more important recent installations in London and elsewhere they have been used, one of the
most notable installations being that of the London
County Council, one of the largest switchboards
in England, recently installed by the British Westinghouse Company. In order that its foreign business might be more advantageously handled the
I-T-E Electric Company has been established with
offices and stores at 20 Great Russell Street, London,
W. C, England. The resident manager is Mr.
E. Gibson,

who

is

well

in

known

in this country,

having been associated with Messrs. Robert W.
Blackwell & Co. for some years. Mr. A. E. New-

Company, is
the ground and

ton, president of the Cutter

Europe

to

further

improvements

look over

can

be

sailing for

suggested

see what
for the

conduct of the English business.

BUSINESS.
W.

&

Co. have been engaged as engi-.
remodeling the plant of the Jamestown
Worsted Mills, Jamestown, N. Y. Plans will be
drawn covering an extensive addition to the power
plant and the plant will be changed over to elec-

Barstow

S.

neers

for

motor drive throughout. Barstow & Co. recently completed a similar installation for the Hart-

tric

ford Carpet Corporation, Thompsonville, Conn.
Interstate Railways Company of Philadelrecently concluded the purchase of new
power equipment for the Wilmington and Edgemoore Electric Railway Company, Wilmington, Del.,
consisting of a 500-kilowatt Allis-Chalmers steam
turbine and alternator and a 40-kilowatt AllisChalmers generator for direct connection to an
Ideal engine. The turbo-generator unit is a 2,300-

The

phia has

two-phase
steam pressure

volt

;

Canton, Ohio Western Gas and Electric Company
of Aurora, 111., and the city of Jacksonville, Jack;

Fla.

sonville,

The Stromberg-Carlson Telephone Manufacturing
Company of Rochester, N. Y., reports having closed
contracts for switchboards at the following nlaces
Knox, N. D.; Lowville, N. Y.
Adams, N. Y.
Paola, Kan.; Fort Wayne, Ind.; Camillus, N. Y.
Superior, Wis.; Holloway, Minn.; Pine Bluff, Ark.;
;

Sioux City, Iowa
Chicago, 111.
Ravenswood, W. Va. Dundas, 111.;
N. Y.; Kansas City, Mo.
;

Company of
opened its own office
Cutter

cently
engineers

W.

rise
in
temperature of the generator.
similar to this one are now on order for
the Meriden Electric Light Company of Meriden,
Conn.
Canton Light, Heat and Power Company,

40-Jegree
Uii'ts

and property of every description of the National
Water Tube Boiler Company of New Brunswick,
N. J., the Brunswick Refrigerating Company of
New Brunswick announces that it is prepared with
ample capital and equipment promptly to take care
of afiy orders that may be placed with the company for National water-tube boilers, or for any
parts for repairs of same. There will be a thorough
overhauling of the new plant and any additions
which may be necessary to building or equipment

J.

The second annual conference

the

$1,519,000,000,

37

60-cycle machine, -operating at
of 140 pounds, and producing

a
its

rated output at 100 per cent, power factor, with a

Ky.

Louisville,

;

New York

;

city,

The Crocker-Wheeler Company of Ampere, N. J.,
reports among recent sales the following: Twentyone direct-current motors ranging from six to 75
horsepower, sold to the National Tube Company
of McKeesport, Pa.
one 500-kilowatt direct-current generator to the Pensacola Electrical Terminal
Railroad Company of Pensacola, Fla. a 100-kilowatt alternating-current engine-type generator and
one 6^-horsepower exciter to the American Multigraph Company of Cleveland, Ohio, and one 75horsepower 115-volt direct-current motor to the
New Jersey Zinc Company, Franklin Junction,
;

;

N.

J.

The

Philadelphia Rapid Transit Company has replaced orders with the Westinghouse Machine Company of Pittsburg for a complete equipment of Roney mechanical stokers for the large
subway power plant now being built in Philadelphia.
This plant was constructed for turbine machinery
and Westinghouse-Parsons turbines of
6,coo kilowatts capacity will be installed.
The
order covers stokers for the entire boiler plant of
horsepower.
Boilers
are
the
Parker
of
32,700
water-tube type. The New York, New Haven and
Hartford Railroad Company also recently adopted
mechanical stokers for its large power plant at
Cos Cob, now being built to serve the electrified
The initial
section of the New York city terminal.
These stokers
order comprises 12 Roney stokers.
will serve 12 520-horsepower Babcock & Wilcox
The United Railways and
water-tube boilers.
Electric Company of Baltimore, which has in operation one of the most modern and efficient boiler
plants in the country has equipped the recent extenThe
sions to its plant with mechanical stokers.
boiler house is double-decked and three new batinstalled.
the
second
tier
are
now
being
teries on
This plant is the largest steam plant in Baltimore
and passed through the Baltimore conflagration
without damage, although the adjacent engine house
was destroyed.
cently

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Flush Plug and Receptacle. Charles E.
Avery, Jersey City, N. -J., assignor to the Manhattan Electrical Supply Company of New Jer-

824.700.

sey.

Application

filed

April

18,

1904.

The invention relates to plug receptacles, embodying
a receptacle adapted to be supported in a recess and
carrying contacts connected with the main circuit wires.
Multi-party-line Exchange System.
Garrison Babcock, Chicago, assignor to the Strom-

Office)

July

of a battery in a

more permanent and

substantial

November

30,

Saco,
Tetlow,
Trolley.
Joseph
assignor to Herbert R. Jordan, Saco,

824.833.

Com-

Application filed

filed

January

1903.

19,

The

_

elevators.

invention relates especially to trunk circuits for
connection with large telephone-exchange sys-

improvements in

Rail
Bond. Walter G. Clark, Seattle,
Wash. Application filed October 13, 1905.
A cheap and simple bond for electric railways is de-

scrioed.

Fowler,
System. Samuel B.
Lafayette, Ind., assignor to the Sterling Electric
Company, Lafayette, Ind. Application filed De-

824,856.

which has been operated to cause the
send in an alarm will be indicated at a
point conveniently observed by the firemen.

Magnetic Apparatus. Henry
Plimton II., Newton Center, Mass.
filed February 25, 1904.

10,

1903.

The invention relates particularly to a local battery
taking circuit at the subscriber's
sub-station is supplied from a local battery and from
which sub-station calling current is sent into the line
relay is employed
usually from a hand generator.
provided with a winding normally bridged between the
limbs of the line and connected directly in circuit with
the sub-station generator when actuated.
system in which the

Richardson
Application

It is proposed by the
the repelling power of
bar magnets as well as the attracting power.

Telephone

cember

A

apparatus to demonstrate in a

new manner and by new means

is

etc.,

described.

Train Dispatching and Recording System.

824,887.

Paul J. Simmen, Chico,
July 31, 1905.
To show the position of

.

Cal.

Application

filed

a number of trains on a
track there is combined a recording sheet, a series of
sections of a track, a corresponding series of wires
leading from the sections to a point adjacent the sheet,
an electromagnet in the circuit of, each wire, an electric generator for the circuits, means operated by each
magnet for marking the sheet, clockwork for uniformly
advancing the sheet and means for closing each circuit
operated by the passage of a train over the corre-

sponding section.
824,893.
erby,

of

Magnetic Ore Separator. Joseph WeathNew Cumberland, Pa. Application
Jr.,
August 3, 1905.

Improvements
the magnet

such

that

construction and arrangement
movable armature elements are
magnet may be employed with a

the

in

and

single

a

number of movable armature elements to increase the
capacity of the machine and to effect economy in its
"

operation.

824,922.
ley,

Edward W.

Dynamo-motor.

Application filed

Ind.

Fahl,

December

Shir-

18,

1905.

In this motor-generator the idea is to produce a
for smaller plants in such a
self-contained machine
manner that the mass of the motor will be approximately
concentrated in that portion of the motor correspond(See cut on next page.)
ing to the flywheel.
824,953.

824,845.

to

824,812.

A

trolleys.

scribers.

circuit

box

to

the operators' instruments are connected, the member
being movable to connect the operators' instruments
with either of the subscribers and thereby makes impossible
a simultaneous connection between the sub-

824,804.

street

May 15, 1905.
and
combination fuse box for use on primary
secondary electric wires, transformers, junction boxes,
filed

_

1903.

Auxiliary Fire-alarm System. George F.
Milliken, Boston, Mass., assignor to the GameTelegraph Company,
New
well
Fire-alarm
York, N. Y. Application filed October 2Q, 1905.
The object of the invention is to provide an indicating
device by which the number of the sub-station in an

Fuse Box. Howard E. Richards and RobH. Ramsay, Bellevue, Ohio. Application

824,884.
ert

filed

invention relates

An operator's key for telephone switchboards has a
movable contact-carrying member through which in its
normal position a talking circuit between two connected
subscribers is effected and stationary contacts to which

System.
Harry G.
Telephone-exchange
Webster, Chicago, assignor to the StrombergCarlson Telephone Manufacturing Company,
Rochester, N. Y. Application filed March 25,

auxiliary

1906.

Operator's Key for Telephone Switchboards. William M. Brown, Johnstown, Pa.,
assignor of one-fourth to George H. Parmelee,
Johnstown, Pa. Application filed June 26, 1901.

824,767.

The

1906.

Trolley. Joseph Tetlow, Saco, Maine, assignor to Herbert R. Jordan, Saco, Maine. ApRenewed January
plication filed April 19, 1905.

The system of alternating-current motor control derelates more particularly to an automatic pushbutton controlling system as applied to the operation of

use in
tems.

Renewed

824,843.

scribed

electric

1904.

824.834.

System of Alternating-current Motor Control.
August Sundh, Yonkers, N. Y., assignor
Application filed
to the Otis Elevator Company.
10, 1905.

7,

construction of the running contact of a trolley
and the method of mounting it in the harp so as to
be able to replace the part of the contact most subject
to wear without renewing the sides is the main feature.

824,756.

March

19,

November

Maine,
Maine.

The

A

multi-party telephone exchange system is described,
having for its object improved central-exchange apparatus and connections whereby the central operator may
more readily establish circuit conditions necessary for
such systems.
The invention is adapted to such a system as described in Mr. Babcock's patent No. 763,351.
issued June 28, 1904.

man-

ner than has been heretofore employed, is the principal
(See cut on next page.)
object of the invention.

824.701.

berg-Carlson Telephone Manufacturing
pany of Rochester, N. Y. Application

3, igo6.

Secondary-battery Plate. William L. Sil824,828.
vey, Dayton, Ohio. Application filed March 5,
1906.
A secondary-battery plate or conducting support and
means for receiving and retaining the active element

Electric

Germany.

Tool.

The solenoids driving
the

Paul Schiemann, Dresden,

Application

filed

the

tool

November

7,

have subdivided

1904.
coils,

parts of which are consecutively short-circuited.

Dean,
System. William W.
assignor to the Kellogg Switchboard and Supply Company, Chicago, 111. Ap-

824,980.

Telephone

Chicago,

111.,

plication

filed

November

9,

1903.

The

supervisory systems for
invention
relates
to
telephone lines, and has for its object generally to provide a system in which complete supervision in the

most approved manner is carried out, and in which at
the same time the number of relays required for the
operation of the supervisory system

824,988.

nedy,
tober

is

reduced.

Signaling Device. Patrick KenYork, N. Y. Application filed Oc-

Electric

New
13,

1904.

Renewed December

15,

1905.
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This is a closed-circuit fire-alarm signal arranged so
that signals from one station do not interfere with
or confuse those of another station.

Resistance Unit. Harry E. Heath, Lynn,
Mass., assignor to the General Electric Company,
Schenectady, N. Y.
Application filed

825,211.

Signaling Device. Patrick Kennedy, New
York, N. Y. Application filed February 13,

July
One

824.989.

Renewed January

1905.

23,

Bv this invention a fire-alarm box
a distance by electrical means, or
be operated manually at the box.

may

at

New

nedy,

claim

relates to a

sheet of asbestos, a resistance
thereto by corru-

wound thereon and secured

nectady,

November 7,
An improved

Electric Signaling Apparatus. Patrick Kennedy, New York, N. Y. Application filed August 23, 1905.
The invention provides a fire-alarm telegraph box
with means whereby the act of pushing in a button
sets the signal-sending mechanism in operation and auto-

825,272.
Automatic Starting Rheostat. John L.
Hall, Schenectady, N. Y., assignor to the General Electric Company, Schenectady.
Application filed August 15, 1902.

A

operative
1

Apparatus. John C. Hubinger,
Application filed September 22,

Signaling

825,055.

Keokuk, Iowa.

1903.

push snap switch in which the movable
contact member is normally locked in etiher its extreme,
open or closed position. The parts of the switch can be
made from metal punchings without expensive machinery,
thus reducing the manufacturing cost.

824.991.

in its

N. Y., assignor to the General ElecSchenectady.
Application filed

Company,

tric

Renewed February 23, 1906.
23, 1905.
In a fire-alarm system the movements of the armature
of the main or line magnet serve to set in motion or
arrest a mechanism which acts to break the shunt about
the auxiliary magnet.

slide

1905.

23,

Snap Switch. Montraville M. Wood, Sche-

825,259.

March

matically locks the button rod or
position until the signal is sent.

May

filed

improvement in electric-light wiring for combina_ An
tion gas and electric fixtures or straight electric fixtures has an insulating outlet box surrounding the pipe,
and insulated sleeving extending through the box for
the wires.

Signaling Device. Patrick KenYork, N. Y. Application filed

Electric

824.990.

the

Combined Outlet Box and Light Fixture.
Emanuel D. Weber, Easton, Pa. Application

gations.

be operated
button may

1906

14,

825,254.

1905.

13,

conductor

1906.

July

starting rheostat which is so constructed that it will
automatically actuate the switch-arm and cut out the
resistance when the line switch is closed and then automatically reset the switch-arm when the line switch is

opened.

(See cut.)

1905-

Balancing and adjusting means for the armature of
signaling or signal-controlling apparatus, such as alterparticular
relays,
are
the
nating-current bells and
features of the invention.

NO. 824,9^2.

— DYNAMO

MOTOR.

Dynamo-electric Machine.
Marius C. A.
Latour of Sevres, France, assignor to the GenElectric
Company, Schenectady, N. Y.
eral

825,222.

Application

filed

November

To prevent sparking an
between

21,

1902.

auxiliary circuit

is

connected

commutator bars and wound in a way
the winding of the corresponding main

the

opposite to
coil of the armature.

Self-propelled

825,225.

Vehicle.

Hermann Lemp,

Lynn, Mass., assignor to the General Electric
Company, Schenectady, N. Y. Application filed
January 14, 1904.
invention consists in the method of increasing
output of a generating unit comprising an internalcombustion engine and a compound-wound generator,
which consists in decreasing or cutting out the series
excitation of the generator on maximum loads.

NO. 825,272.

— AUTOMATIC STARTING

RHEOSTAT.

The

the

STORAGE-BATTERY PLATE.

NO. 82|,828.

Dowel Pin

825.069.

Conduits. Ralph
Application filed Feb-

for Electrical

S. Peirce, Chicago,
ruary 27, 1905.

111.

An improvement in dowel pins for securing the proper
alignment between the several sections of material used
the building of underground electrical conduits is de-

Flexible Conduit.
George A. Lutz. New
York, and Clarence "S. Sibley, Perth Amboy,
N. J. Application filed March 14, 1905.
The insulating paper lining of the tube is weakened
at intervals so that if the workman attempts to with-

825.227.

draw

in

it
to admit a larger wire, the paper will be torn
near the end of the conduit, the rest of the lining re-

scribed.

maining

Method and Apparatus for Hanging Aerial
825.070.
Cables.
Ralph S. Peirce, Chicago, 111. Appli-

The invention

or

Brooklyn,

N.

27,

Snap

Switch. Peter
Application filed

Y.

Sorensen,

is. designed
to prevent the removal of
adapter after once being applied to a

lamp-socket

a

Wall

Thomson-Houston

socket.

New

Switch.

10,

N.

J.

Charles S. Van Nuis,
Application filed De-

1904.

and by hand.

Attachment for Telephones.
Albert G.
Kountz, Mount Oliver, Pa. Application filed

January

22,

New

BlacKwell,

New

improved

trolley

harp

is

described.

Circuit-breaking Mechanism.
Walter S.
Mayer, Philadelphia, Pa., assignor to A. E.
Newton of Daylesford, Pa., and W. M. Scott
of Philadelphia, Pa.
Application filed May 17,
1905In automatic circuit-breakers the tripping
bank will cause the others to be tripped.

Lamp

London, England.

candle

Albert
Application

Fitting.

gust 7, 1905.
The inventor describes
or parlor

one

of

in

is

a

Bonfiled Au-

fixture by which
closely imitated.

J.

a

Electrical Fittings.
825,199.
John Dugdill,
chester, England. Applicntio filed May 22,
device

consists

<>f

upon which flexible
reel,
reel is placed in a hall and
bracket or fixture.

825,236.
Cable or
Kiliget,

Wire Hanger.

New

September

Orleans,

La.

Richard C. McApplication

an

filed

27, 1905.

Improvements in wire or cable hangers are
especially as applicable for suspending the feed
overhead-trolley

related,

wire of

line.

Electric
ransmission. Robert
825,245.
Bristol, England.
Application filed

C.

Sayer,

January

27,

the

The

object of the invention is an electric railway with
vehicles to travel over it so constructed as to secure
"rapid" short-distance and "express" long-distance transmission of passengers and goods without interference.

825.251.

Man1905.
spring

combination of a
conductors arc coiled. The
socket joint on the base of a

Insulator of Overhead Electric Conductors.
Paris, France.
Application filed
1905.

This in.- i,h
"elates to improvements in connection
with insulators used to support overhead electric lines
of high voltage, so that should one conductor break
both are thrown out of circuit.

Electric Horse

j^ynamos.

J.

Wood,

J.

J.

Wood, Brooklyn,

T.

Motor.

F.;

Disconnector.

J.

G.

Sprague,

A,

New

Coulter,

Electric Soldering Iron.

Tycho Van

Aller,

Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed July 3, 1905.

An improved

electrically

heated

soldering-iron

is

de-

scribed.

825.252.

Frederick M. Vogel, Lynn,
assignor to the General Electric ComYork. Application filed August 4,

Armature.

Mass.,
pany,

M. Dougans, Worcester, Mass.
F. Lotz, New York, N. Y.
Recording Apparatus for Electric Meters. G. W.
Walker, New York, N. Y;
Invisible
Burglar Alarm Electric Mat. J. W.
466,709.
Dawson, St. Louis, Mo.
Galvanic Battery. H. Groswith, Philadelphia, Pa.
406,726.
Electric
Railway. W.
H. Knight, New York,
406,743.
N. Y.
Electrical
Apparatus
for
Regulating
406,751.
Steam
Boilers, Etc.
F. Martenot, Paris, France.
Signal or Alarm Transmitter and
406,769.
Time Indicator.
A. J. Reams, El Dorado, Kan.
Secondary Battery Electrode. A. L. Riker, New
466,77 r.
York, N. Y.
Laminater
Core
for
Electrical
406.776.
Apparatus. A
Schmid, Allegheny, Pa.
Armature for Electric Machines.
A. Schmid,
406.777.
Galvanic Battery.
Galvanic Battery.

406,636.
406,656.
406,678.

ARMATURE.

fancy

Emil Giraud,
to,

for

Dynamo.

Omaha, Neb.
NO. 825,252.

1904.

Electric

H. A. Waldo, Reno, Nev.

Winding

York, N. Y.

825,144.

April

Blackwell,

L.

Self-regulating

406,629.

Trolley Harp. Hermann Mangold, Car825,142.
not, Pa. Application filed November 10, 1905.

825,204.

O.

J.

Ohio.
406.600.
Electric Railway

1906.

An attachment for warning persons at a distance from
the telephone that a call has been made is described.

This

F.

Circuit.

N. Y.
Regulator for Dynamo Electric Machines.
J. J.
vv'ood, Brooklyn, N. Y.
Incandescent
406,498.
Lamp. C.
A.
Backstrom,
New
York, N. Y.
Telephone. T. A. Edison, Menlo Park, N. J.
406,567.
Dynamo Electric Machine. W. L. Silvey. Lima,
406.599.

825,134.

library

Switch.

406.494.

object of the invention is to secure
independence between the two operating mechanisms of
circuit-breakers which are operated both automatically

nella,

Railway

Railway

Y.

Armature

406.493.

principal

825,182.

JST.

Brooklyn, N. Y.

1904.

a

Electric

Electric

Telegraph Key.

406,489.
406.492.

Circuit Breaker. Samuel Waterbury, Schenectady, N. Y. Application filed September 23,

825.092.

An

406,4^0.

York, N. Y.
Signaling Apparatus' for Elevators.
J. F. Bower,
Chicago, 111.
406,429.
jjynamo Armature. S. C. C. Currie, Philadelphia, Pa.
Secondary Battery. W. W. Griscom, Haverford
406,439.
College, Pa.
406,468.
Electrical
Switch.
T.
Powers. Lansingburg,
A.
N. Y.

The invention aims primarily to secure and maintain
an accurate alignment of knife switches.

The

Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on July 9, ioo5:
406,415.
Dynamo. W. S. Andrews, New York, N. Y.

406,423.

Brunswick,

cember

PATENTS THAT HAVE EXPIRED.

406,421.

are described.

Electric

825.091.

This invention relates to self-propelled vehicles, and
has especial reference to that class' of vehicles which
derives its motive power from an
electric
generator
driven by a prime mover, the driving motors being
energized from the generator.
Considerable flexibility of
control may be obtained by varying the connections of
the electric circuit while running the prime mover at
substantially constant speed.

York,

November

1903.

Details

assignor to
Schenectady.

the conduit.

Adapter for Lamp Sockets. Norman Marshall, Newton, Mass., assignor to the General
Electric Compay, Schenectady, N. Y. Application filed January 28, 1905.

825.228.

cation filed February 27, 1905.
This cable hanger consists of a closed loop of marlin
or similar material, the ends being fastened together
by a metal clip.
825,084.

in

Hermann Lemp, Lynn, Mass.,
the
General Electric Company,
Application filed January 14, 1904.

Automobile.

825,276.

New

1905.
Art armature comprising a hollow supporting shell and
having projections on it to hold the winding in place, the
shell being of moldablc material substantially spherical
in shape.
(See cut.)

Pittsburg, Pa.
Closed
Slotted
406.797.
C.

J.

Van

Depoele,

406.798.

Mechanism

406.859.

Method

Conduit for
Lynn, Mass.

Electric

Railways.

Controlling
Electric
Railway
Motors. C. J. Van Depoele, Lynn, Mass.
Carrier for Electric Railway bvstems.
406.803.
D. G.
Weems, Baltimore, Md.
Electric
Railway.
406,806.
D.
G.
406.804,
406,805,
Weems, Baltimore, Md.
Secondary Battery. H. E. Dey, New York, N. Y.
406,822.
Electric
Meter. T. A. Edison, Menlo
406,824, 406,825.
Park, N. J.
H.
Block
for
Stereotype
or Electrotype Plates.
406,828.
Fietsch, Jr., Chicago, 111.
for
Propelling
Vehicles
Secondary
Means
by
406,833.
Batteries.
W. W. Griscom, Haverford College, Pa.
Method of Forming Laminated Cores for Elec406.858.
A. Schmid, Allegheny, Pa.
trical Apparatus.
ratus.

A.

for

of Forming Cores for
Schmid, Allegheny, Pa.

Electrical

Appa-

WESTERN ELECTRICIAN
EVERY SATURDAY
Vol.

CHICAGO, JULY

XXXIX.

The Overhead Trolley Car on Chicago's
Downtown Streets.
a spirit of pride that Chicago
recent .arrival of the overhead
trolley in State Street and other downtown thoroughfares. But the situation is tolerated by the
people because the prospect of relief from the
ancient cable cars atones for the disappointment in
having the streets to some extent disfigured and
It

was not

viewed

in

very

the

obstructed by trolley poles and wires.
Although electric traction in outlying parts of
Chicago dates back 15 years, the city has been
•

electric

car just turning from

21,

1906

State

into

No. 3
Madison

one of the first ever run in downtown State
Street by the overhead trolley.
It is one of the
old single-truck cars from the Archer Avenue
line of the Chicago City Railway Company.
The
service will be improved, however, when the work
is finally completed, by the addition of new doubletruck cars. To the left in the picture can be seen
one of the old cable trains. These may continue
to operate on the South Side lines for a month
or more. The North and West Side cable cars
of the Chicago Union Traction Company may opis

committee on the subject and he has
plans for a downtown subway. In his
most recent report he says that the running of
electric cars over certain streets or portions of
streets by means of the overhead trolley and then
changing to the underground conduit system necessarily means delay and annoyance at the point
of transfer, and makes the use of the underground
conduit system under such conditions more diffiwould be could the cars operate
cult than
it
throughout their entire course with the underground conduit system. To use the underground
conduit system for the entire surface railways of
Chicago would make the cost so much as to make

to the council

prepared

THE OVERHEAD TROLLEY CAR ON CHICAGO'S DOWNTOWN STREETS.— SCENE AT STATE AND MADISON STREETS.
'

erate

ing the congested district have therefore either
been drawn to their destination by horses or trailed
around a loop by a cable train. This determination
to keep the trolley out of the business district has
been one of the causes contributing to the long

the latest

life

of the

But the

cable

time

cars

has

in

the

city.

come when the

cables

must

recent Supreme Court decision annulling
99-year
the street-railway companies' claims to
rights in the streets has removed all fear on the

go.

part

The

of the

position

demand

city

of

by granting

strengthening

the

trolley privileges.

companies'
The strong

people for better transportation
facilities and the recent federal order to lower the
three river tunnels used by the street railways
have been the principal factors in causing the present trolley extensions.
of

the

The accompanying

shows the new trolley
of State and Madison

picture

equipment at the corner
one of the busiest corners

streets,

in

the citv.

The

but the tunnels must be
next, and by that time at
lines will be electrically operated.
of erecting poles and stringing trolley

somewhat

successful in keeping overhead trolleys off the
principal downtown streets. Trolley cars approach-

longer,

lowered by January
all

The work

1st

wires has been in progress day and night for about
three weeks. While the construction is substantial,
there is something about the work which does not
impress one as being of a permanent character. This
condition is more apparent to one familiar with
True, the City Council has passed
the situation.

an

ordinance

permitting

the

companies

to

install

overhead trolley, but the situation still remains unsettled. It is reasonable to suppose that
overhead trolleys in Chicago, at least in the congested portion, must soon give way to an underground conduit system or a comprehensive subway
the

system. These two questions are receiving attention at present by the local transportation committee of the City Council, and the committee has the

Bion J. Arnold as consulting engineer
and William Carroll, city electrician.
Mr. Arnold has made several elaborate reports
advice

of

reconstruction of the present systems pracunderif
any
therefore,
prohibitive;
ground conduit system is adopted in the city at
the present time it would be necessary to change
from the overhead trolley to underground construction at certain points.
Going further into the subject, Mr. Arnold says:
the

tically

As

shown

by

my

original

report,

and

by

my

specifications for the Adams Street line, I have
always insisted that these transfer points should
be removed as far from the center of the city as
possible, bearing in mind the largely increased cost
compared with
as
of underground construction

overhead. The principal object of having these
transfer points removed from the center of the
city is that the change may be made after- the
car has passed out of or before it has reached
I have also recomthe zone of congested traffic.
mended that this transfer should take place in a
building or other locality that could be equipped
with apparatus especially adapted for prompt serv-

The subject, therefore, resolves itself largely
into a question as to how much underground conthe
duit the citv is prepared to insist upon at
present time.' If it is now proposed to insist upon
ice.
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a limited amount of underground conduit
construction, and that in the strictly central district,
from this will
it
is my opinion that the benefits
not be sufficient to justify the additional cost,
considering the fact that the change from underground to overhead will be attended with annoyance which will substantially equal that which will
arise from the use of the overhead trolley in the

only

business

district.

the immediate
system in the

There

are other objections to
construction of the underground
business district, arising from the necessity of a
certain amount of sewer reconstruction in that
and the possible installation of a highdistrict,
pressure water system. The subway question is
also involved and is of great importance. The
construction of a certain amount of subway for
.taking care of the cars which now pass througn
the river tunnels must be borne in mind as one
of the strong probabilities if not reasonable cerTo construct undertainties of the near future.
ground conduit on streets which are likely to be
used for subways within any reasonable time would
be obviously uneconomic, as these conduits would
have to be taken out in the event, of a high-level
subway being constructed in any street where
conduit construction had previously been built.
For instance, State Street is now one of the streets,
if not the principal street, upon which underground
conduit is desired from the public point of view.
In the plans which I have heretofore recommended
for subway construction I have advised a highIf there is any
Street.
level subway on State
probability of the construction of such a subway
in the early future, it would be unwise to install
an underground conduit on this street at the pres-
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setting of poles and the like is directed by
Department of Public Works.
Until more definite conclusions are reached as

the
the

the company will probably purchase current from the Chicago Edison Company,

which company may erect several new sub-stations.
The Chicago City Railway Company has plans
prepared for the erection of new power houses and
other improvements, but, as the franchise-extension
negotiations are still in progress and the outcome,
complicated with municipal-ownership ideas, is uncertain, these improvements are still some distance
in the future.
Some new cars will be added to
the service, and already the best of the cable
cars are being equipped for electric service by the
company. In a general way the situation as to
electrical improvements is the same with the Chicago Union Traction Company.

Denver "Welcome" Arch at Night.
The accompanying picture is a night view of the
electric "Welcome" arch in Denver, Colo., as it
now

stands completed at the Union Depot in Denday view of the arch when not quite fin-

A

ver.

become sufficiently clear that the
and can provide for the construction
of underground conduit in any one street, such
has

it

as State Street, for a sufficient distance to enable
the cars to be operated solely by underground conduit throughout their entire course, or at least
until they have reached the point where the, traffic
"has clearly ceased to be congested, I should recommend the adoption of the Underground conduit,
and not until then.
With regard to subway construction, it is

my

opinion that

all

nels under the

cars

which pass through the tun-

Chicago River should be kept un-

the surface of the streets in
the downtown business district. It seems sufficiently clear that in any future development of
the transportation system in this city we shall
have to use some tunnels under the Chicago River
between the business district and the North Side
and West Side, in order to give the citizens of
these divisions the same reliability of access to the
business center that the citizens of the South Side

derground and

now

off

enjoy.

will be, in my judgment, impracticable to
it
permanently take care of the traffic by the use of

As

owing to the interference from
alone',
bridges
navigation on the river, and from the fact that we
must at once modify the river tunnels, I can see
no reason why a beginning should not be made at
once in the direction of the development of a
subway system. I understand that it is now contemplated to lower the existing tunnels as soon
as a permanent solution of the traction question
can be reached, either with the present companies
or otherwise. That being so, we should provide
for taking care of the traffic through these tunnels
hy the necessary amount of subway in the central
part of the city, and so plan that this subway
shall be available as part of the complete system
in
the future. Any subway which is now constructed should be available for any reasonable
development of subway construction at any time
hereafter.
It is thus apparent that if Mr. Arnold's ideas
are carried out, the present overhead work will
prove to have been only a temporary expedient.

By Orrin

E. Dtjnlap.

The Niagara Falls Hydraulic Power and Manufacturing Company has a work of considerable
magnitude under way in replacing the bridge over
its

waterway

Niagara

Third and Niagara streets, in
N. Y. For years there has been a

at

Falls,

company and city as to whose
to rebuild certain canal bridges.
In order
to get a court decision on the question, a friendly
dispute between the

duty

it is

suit

was

started,

and

is

now

pending.

In

the courts find the city responsible for their construction.

Commercial interests have greatly increased in
the vicinity of Third and Niagara streets, and traffic at that point is now large, so that a new bridge
over the canal is a necessity, outside of the fact that
the power company desired a new structure erected,
it might enlarge its canal at that point to the
width of 100 feet, this beig the only point
on the canal where it remained at the width of 70
feet.
The style of bridge to be erected is a concrete arch, reinforced with steel.
The actual span
of the arch will be about no feet, and it will have
a rise of 17 feet. The average width of the bridge
will be 200 feet.
The structure will contain approximately 5,000 cubic yards of concrete, the mixture to be 1, 3 and 5.
It will also contain about

full

125 tons of reinforcing steel bars.
The floor will
The bridge will be erected in four
50-foot sections.
Conduits will be built in it for
various cables, wires and pipes that cross the
canal at this point, the Niagara Falls Power Com-

be of asphalt.

pany now being at work bringing its conduit line
running to Canada up to the bridge site.
The work of removing the rock and enlarging

DENVER "WELCOME" ARCH AT NIGHT.
ished

was printed

in the Western Electrician of
-The arch was dedicated before 10,000
people on July 4th. The mayor accepted it on
behalf of the city in a speech that emphasized the

June

30th.

value of lights as a welcome to strangers.
The
arch weighs 70 tons, is 60 feet high, and the driveway is 34 feet wide. It is constructed of iron,
plated with bronze, and with an antique finish.
There are 1,600 lights. The cost of the arch was

which was raised by public subscription.
the outgrowth of a lighting campaign begun

$22,000,
It

is

by the Denver Gas and Electric

Company

several

years ago.

Mail Transportation

Begun

in

Chicago

Freight Tunnels.
Regular carriage of mail was begun in the Chicago subways of the Illinois Tunnel Company on
July 16th. The first train to carry mail was operated (electrically, of course) between the general
postoffice and the La Salle Street railroad station.
Several postoffice officials and officers of the tunnel
company followed in another train. It is said that
similar service
will
be extended to the other
'

the canal to
ress.

tion

This

.width of 100 feet is
considerable of a task.

its

is

now

A

prog-

in

large sec-

of the old truss bridge has been taken down,

closing Third Street to traffic, but leaving Niagara
Street open.
Plate-glass windows in nearby busi-

ness blocks have been taken out, the space being
with frames containing smaller glass, so that
damage from flying stones from the blast, if there be

filled in

any, shall not be great.

About

rock will be removed.
scows, and then taken

This

canal

basin,

where

it

down
is

2,000 cubic yards of

rock

is

loaded onto

waterway
crushed and sold
the

to

will cost about $48,000, a saving
of about $25,000 being effected by the power com-

pleted, the bridge

pany

work. It is expected that the
completed by October. Chief
Engineer Harper is looking after the interests of
the Niagara Falls Hydraulic Power and Manufacturing Company in connection with the bridge, and
City Engineer W. W. Read is looking after the
doing

structure

the

will

be

in progress was begun by the comimmediately after the Council passed the
ordinance which permitted the. work to be done.
Many poles were set and wire strung before the

panies

officials

progress.

It

were aware that the work was in
was then found that some of the

work was not in accordance with the requirements
of the ordinance, and work was stopped. Alterations were made in the work already done, and
now the electrical construction is being done under
the supervision of City Electrician Carrol!, while

the

to the

New York Central Railroad for ballast, the company having erected a large crusher to handle stone
from this and other work it has in progress^ Com-

The work now

city

the

meantime, the city of Niagara Falls and the Niagara Falls Hydraulic Power and Manufacturing
Company have entered into an agreement under
which the city will meet the expenses of the bridges,
which the company is going ahead to build, in case

so that

center.

should

the local freight yards.

all

Steel-concrete Arch Bridge over
Power Canal in Niagara Falls.

trolley extensions

Owing to the fact that the plan of financing the
street-railway reconstruction has radically changed
since my original report, and that it is now proposed to reserve to the city, or its licensee, the
right to purchase the entire railway system for
the value of the present property and the additional investment for improvements, it would appear to me wise to omit the construction of any
underground conduit at the present time, but to
specifically reserve in any ordinances or permits
that may be granted, the right that the city may
require the construction of underground conduit
as soon as' the subway and sewer questions have
been disposed of and the city has then determined
upon a sufficient amount of conduit construction
to carry the transfer points well out of the business

When

handle merchandise from

future plans of the city, it is not probable that
the Chicago City Railway Company will reconstruct
its
cable power houses.
To supply the present
to

ent time.

city

railroad stations before September 1st.
In addition
to this the tunnel company by that date promises to

ENLARGING POWER CANAL AT NIAGARA FALLS PREPARATORY TO ERECTING STEEL-CONCRETE ARCH BRIDGE.

:
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city's
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in

matter.
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The bridge scheme
includes a new heavy

comprises a switch, a coin-switching device and
switching relay, there being no clockwork
provided.
The switch is designed for a current intensity of 20 amperes with 125 volts, 10 amperes
with 250 volts, or four amperes with 440 volts. It

4)

connection with the canal
iron bridge at Erie Street, while the iron bridge
now standing at Erie Street will be moved down
This new bridge over the canal
to Fourth Street.
at Erie Street will allow the International Railway
Company to double-track its line over the canal
at that point, a great necessity, as all Buffalo cars
cross that structure, as do also the "Power House"
cars.
When the new concrete arch is over the
canal at Third Street, the Electric City Railway
Company, controlled by the International Railway,
will lay a double track across the bridge, making
it possible to connect its new line up Niagara Street
and out Nineteenth Street.
in

similar in working to the one described in connection with the former type. The coin-switching
device serves the same purpose as that used in
is

hour apparatus. The working of the counter
conjunction
with
the
automatic-selling
anparatus is as follows
the
in

On the axle of the counter has been mounted a
contact device.
Whenever after the introduction
of a coin the switch is closed and, for example,
one lamp thrown in, the pointer will be set
moving and

German Prepayment Meters

for the

Sale of Current.
By

after

thus

contact,

some

exciting

rotations

the

will

switching

close

relay

of

this

the

and reducing the pointer through some
short interval towards zero.
The same operation

apparatus

Dr. Alfred Gradenwitz.

repeated over again until, after a given number
contacts i. e., after a given consumption of
watt-hours the pointer will be perfectly reduced
to zero, thus interrupting the circuit.
By introducing another coin in the meantime the pointer
may evidently be removed from zero by an interval corresponding to this coin.
The coins introis

Apparatus for the automatic sale of all sorts of
goods is taking an ever.-increasing importance as
ready intermediaries between the producers and
consumers. After being applied to the sale of gas,
the idea has just been adapted (in Germany, at any
rate)
to the automatic distribution of electricity
by the Siemens-Schuckert Works. A description of

—
—

of

FIG. 2.

GERMAN

HOURS

duced into the apparatus drop into a money case.
This type of apparatus is provided either with

PREPAYMENT METER.

a

After the switch has been closed
the clockwork will begin running until the switch
apparatus.

the
is

opened again.

The

coin-switching device serves for the prepaycoins, thus allowing as many coins
to be introduced successively into the apparatus as
to prepay for an interval of 45 hours.
When introducing further coins the apparatus, while not
being damaged in any way, will not yield any ad-

ment of several

Of

.

\ 1-

r

iZOAi

?#

amounts of current.
For each coin introduced into the apparatus

ditional

S

•

-

;

may be

the

given interval, the
number of hours prepaid for being recorded on a
dial.
If the pointer of the latter is at zero, all the
introduced coins have been consumed, the switch
being automatically thrown out in order to be
closed again after introducing a further coin.
The coins introduced drop into a case protected
switch

gpR^J
M
mmz-'-'

closed

for

a

^^

wf
P5r''

!-*
FIG.

II

GERMAN "HOURS

PREPAYMENT METER WITH
COVER REMOVED.

I.

these interesting instruments will be found in

1

Pa

FIG. 4.

what

relation

advantages

to

afforded

by

the

1' v

pre-

payment apparatus it may be said that while payment is considerably simplified, the keeping of

Bi

is rendered particuMoreover, perfect security as to payment is secured, while the machinery of credits
and accounts is avoided.
As any abuse of the
apparatus may be ascertained at a moment's notice,
the amounts of electricity recorded are most effi-

accounts at the central station
larly

^vfe?!

j

a.-

easy.

The

first

plants.

their

of

direct,

alternate

or

They show no consumption
own nor do they require any

rotary-current
of energy of

standardizing

or special superintendence.
As regards, in the first place, the former type
of apparatus or "hours apparatus," this mainly contains a switch, an efficient clockwork and a coinswitching device (see Figs. 1 and 2). The switch
is of the single-pole type
and is designed for a
current intensity of 20 amperes with 125 volts. 10

amperes with 250

volts,, or four amperes with 440
operated by hand and works as an
instantaneous current-maker and breaker.
The
clockwork is designed for hand winding and 300it
comprises an escapement
350 hours working
located in jeweled bearings as well as a counter
with three pointers, enabling the total amounts of
hurning hours to be read so as to afford a means
of checking the amount of coins introduced into

volts.

It

is

;

it

to its circuit.

I
FIG.

3.

deduction device (Fig. 5) is intended to serve
as an additional apparatus to several types of electricity meter.
It comprises a clockwork for hand

GERMAN AMPERE-HOUR PREPAYMENT METER WITH
COVER REMOVED.

type of apparatus accordingly

comprises a clockwork and the other type a watthour meter or ampere-hour meter. Both types may
be designed for any kind of coins and any description

to connect

A

The automatic electricity selling apparatus may be
divided into two classes, one of which comprises
such instruments as yield predetermined amounts of
current in given times, while in those belonging to

of energy.

switch
for
use in connection with
double-conductor plants or with bipolar switches
for use both in connection with three-conductor
and two-conductor plants.
It
may be said that any ordinary electricity
meter may by the addition of the automatic apparatus above described be converted into a watthour automatic selling apparatus, it being only
necessary to screw the contact device to the counter

and

ciently checked.

the second class, given amounts of watt-hours or
ampere-hours are yielded with any desired amounts

GERMAN AMPERE-HOUR PREPAYMENT METER.

single-pole

follows.

In

m/

Mr

by lead, while coins other than those the apparatus
has been designed for, are not allowed to exert
any effect, but immediately drop into the money
.

case.

Whenever

some danger of the conpredetermined consumption,
for instance, by fitting lamps of higher candlepower,
this may be prevented by arranging an overload
relay.
This apparatus mainly comprises an electromagnet traversed by the main current and the
armature of which is thus adjusted by a spiral
spring as to not be attracted until a given limit
On exceeding the latter the
of load is reached.
armature will be attracted, closing an auxiliary
circuit and throwing the automatic selling apparatus
The switch may be immediately
out of circuit.
closed again after reducing the load in the plant
The overload relay
to the predetermined limit.
sumer

there

exceeding

is

the

may be adjusted for any desired
As regards, secondly, the other

figures.

type of automatic
of given amounts

apparatus serving for the sale
of watt-hours or ampere-hours, this

(Figs.

3

and

FIG.

5.

DEDUCTION APPARATUS FOR GERMAN PREPAYMENT
METER.
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winding, with cylinder escapement for about four
weeks' running, being fitted into a cast-iron casing
together with a differential counter.
The counter
and clock are connected together by a flexible shaft
and are mounted on the same marble slab. While
the counter records the total energy consumption
the clockwork records the surplus energy beyond
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[Referring to the German words on the faces
01 the meters, it may be explained that "Voraasbezahlte Stundent" means "Hours Prepaid," "Einwurf I mark" means "Insert I mark" (24 cents).
"Stunden" alone means "Hours," "Vorausbezahlte
Miinzen" means "Coins Prepaid," and "Einwurf 10
Pfennig" means "insert 10 Pfennigs" (equivalent

the switching device (lo) at the left-hand station is
operated, whereby circuit through the left-hand
solenoid winding (h) is closed, as will be apparent
by the connections illustrated. If the clerk at the
right-hand station should desire the carriage and
the carriage then should be in the position indicated, the switching device (m p) at the right-hand
station is operated, whereby circuit through the
winding (h) at the left-hand station is closed to
cause the carriage to move toward the right-hand
station.
The clerk at the right-hand station may
return the carriage to the left-hand station by operaing the switching device (o 1) at the right-hand
itation
but if this clerk fails so to return the
carriage, the clerk at the left-hand station may
cause its return to the left-hand station by manipulating the switching device (mp) at the left-hand

to 2.4 cents).

station.

the

lump amount arranged

for.

;

—Ed.]

The

Electric Coin Carrier for Store Service.
Suerth of Chicago has patented an
electric carrier system for use in stores in trans-

Joseph A.

mitting

money from

a clerk's position to the cash-

The

propulsion and conby the use of
electromagnets. There is a governing device at
each clerk's position, serving to operate the magnetic apparatus at that position, and there is also
preferably provided a similar governing device at
at least one position and desirably at each of the
ier's

trol

desk and vice versa.
of the apparatus is

attained
-

communicating
position

may

positions,

whereby the clerk

at

one

effect operation of the electromagnetic

one wire for a return

to the battery, and these we
designate as the N.— S. and E.— W. pairs.
The suspension is effected by three brass rods,
two chucks and a piece of brass wire. The three
brass rods have steel screw-eyes at both ends.
The
lower ones hook into the three hooks attached to
the pendulum bob; at the top they are gathered
and hooked to a bell-shaped brass casting, the
upper part of which ends in a steel chuck. This
chuck receives the brass suspension wire, six inches
in length and 0.058 inch thick (about No.
15 B.
& S.). The upper end of the wire is grasped by
the second chuck, which forms the continuation
of a steel rod let down through the stone cap and
secured by means of a large cast-iron disk for a
washer, and a levered nut, the latter doing service
in raising, lowering and adjusting the
pendulum
wijl

bob.

Electric Microseismograph.

The Carbon Contacts.— At a distance of two
inches below the suspended bob lies a
cast-steel
cross of four equal arms. This cross is laid in
cement, and bolted down to the top of the pier in
such a position that the four arms point N.,
S.,
E. and W.
To each arm, projecting three inches
beyond the circumference of the bob, is fastened
a brass post three inches high.
The heads of these
posts have horizontal threaded holes, through which
a brass shell may be screwed and sent forward
toward the contact plate opposite to it. These
shells hold pointed cylinders of carbon and
are in
electric contact with them.
The posts, however,
are insulated from the cross. Each carbon with
its shell and post has a wire, and
these four wires
together with the two leading from the N.— S. and
E.—W. pairs of plates on the bob form a cable
running to the observatory above.
The adjustment is made in the following man-

1

This new instrument, built and installed at our
observatory, is well deserving of its name, for the
reason that not only the earth tremors are taken
up by electric contacts, but also because the transmission and recording of the seismograms is effected by means of electric appliances. It consists
of two distinct parts the pendulum, with its electric contacts, placed in a vault below ground, and
the recording device, which stands in the instrument room of the observatory in the sixth floor
of the college tower. The electric microseismo-

—

graph is a radical departure from all known forms
used in registering earth tremors, great and small,

and we therefore intend

to give a

full

description

ner:

The pendulum having been swung round un-

N., S., E. and W. plates are in opposition
N., S., E. and W. carbons, the shells of
the latter are now screwed forward until a
telephone placed in the circuit announces that contact
til

to

the
the

has been made. Each carbon and plate should make
a slight but continuous contact.
When this is the
case the pendulum is no longer able to swing
freely, and the pens of the recorder (unless
there
is
a seismic disturbance) will follow a straight
neutral line. This will be better understood after
reading the description of the recorder, which follows.

The recorder

A

cipal parts
a pair of coils
:

is made up of the following prindelicate balance, a pair of magnets,
and a pen; all this in duplicate for

the N.— S. and E.— W. co-ordinates. Besides this,
a revolving cylinder with a driving clock to feed
the paper and two devices for marking time. These
various parts are assembled as follows: Two magnets are suspended by means of light chains and

knife-edges from the ends of the scale-beam in
such manner that one-third of their length projects
into the coils placed below them.
The two magnets (with like poles down) are of equal strength
and the two coils of the same winding, both as
regards the number of turns and the direction
of winding; hence, a current sent through both

ELECTRIC COIN CARRIER FOR STORE SERVICE.
apparatus at the other position, so as to effect the
travel of the carrier from the other position to the
first position.
The governing devices are preferably
in the form of push keys or buttons
two for a
position which buttons co-operate with circuit connections, whereby the magnetic apparatus at either
of the communicating positions .may be operated
at either position for the purpose stated.
By means of this system, if a salesman has sent
the carrier to a cashier's position and should for
any reason desire the return of the carrier before
the cashier may have opportunity to return it, the
salesman will press that one of the two buttons
that will operate the magnetic apparatus at the
cashier's position to impel the carriage toward the
salesman's position. The cashier, desirably, though
not necessarily, has similar control over the carriage
at the salesman's position.

—

—

The accompanying diagram shows two communipositions.
The carrier (c) supporting coin

cating

box

(e) travels on the wire (a).
There is a
solenoid whose core (f) is normally held up by
a spring Cg), the core being drawn downward
against the force of the spring when current passes
through tin- solenoid winding (h), a non-magnetic
extension
engaging the short arm of a bell
crank lever (k) whenever the core is thus pulled to
effect the rotation of the bell crank upon the pivot
at its elbow, whereby the long arm of the bell
crank will engage the frame of the carriage and
give the same a gradual push rather than a sudden
impulse.
The switching mechanism (lo) at each station is
termed the "local" switching device, because it
controls the circuit of the solenoid or other electromagnetic device located at the same station with
the switch (lo). The switching devices (mp) are
those devices that enable a clerk at one position
to close circuit through the winding (h) at another position, there being preferably two sets of
switches.
Assuming a clerk at the left-hand position desires to move the carrier to the right-hand position,
(

i

)

time in the following report.
The recording part is not altogether new, but will
be recognized by the regular reader of the yearly
report as a reproduction of the electrograph invented by the director of this observatory, and described in the third annual report. The pendulum
with its electric contacts is a new idea, based on
the principles of the microphone, and, partaking
of its sensitiveness, promises to bring out some
new and interesting features regarding earth tremors.
The vault is formed by an excavation under the
college tower. It is 10 by 10 feet and six feet
high, surrounded by a double brick wall with air
space, and there is also an air space between the
outer wall and the ground. The ceiling is formed
by three layers, oak, cement and cypress, with air
spaces between them. The single opening to the
vault is closed by a double door. The floor is
eight feet below the outer ground surface and is
unpaved.
The pier stands in a well four by four feet and
eight feet deep. It is built up in hard brick .and
cement, standing absolutely clear of the retaining
walls of the well on a four-inch layer of clay,
which was found at a depth of 15 feet below the
outer ground level. Below this clay, borings discovered 11 feet of coarse sand, the water level
at 21 feet, and after that quicksand.
The two columns are formed by extensions of the pier at either
of

it

for

the

first

They

are of the same material, eight by
inches thick and five feet high. They are
capped by a block of sandstone eight by nine inches
spanning the three feet between the columns.
The pendulum has for its bob a cylinder of castiron weighing 115 pounds. Three steel hooks intended for suspension are let through it and secured by nuts on the under side. On its circumference, and at distances of 90 degrees, four contact plates are secured on hard-rubber plates.
Opposite plates are joined by a wire, and the latter
run up to the recording device in the observatory.
We ha ve, therefore, two pair s of plates, each with
end.
eight

:„»i
ical

r0m the eleven 'h annual report (1006) of the Meteorolog™
Observatory of St. Ienatius Collece, Cleveland.

erick

u

Odenbach,

Rev. Fred-

S.

J., is

director of the observatory

'

when connected in one circuit will have no effect
on the scale-beam, since the pull on the magnets
is
equal on both sides. We have, therefore, two
scales each with two magnets and their respective
coils, and we will call them the N.— S. scale
and
the E.— W. scale; the N., S., E. and W. magnets
on the N., S., E. and W. coils. If we now connect the wires from the N., S., E. and W. carbons
with one end of the N., S., E. and W. coils, respectively, and the free ends of these coils, i. e.,
of N. and S., to the wire from the N. and S. plate
on the bob, etc., and include one or two gravity
cells in the circuits, the whole system will be alive
to the slightest vibration affecting the carbons on
the cross. These, of course, get their motion from
the earth, while the pendulum bob is inert, and

A

causes a pressure at this point of the line.
tap
of the finger on the pier or column in a N. to S.
direction will increase the pressure of the N. carbon on the N. plate; more current will flow over
the N. wire to the N. coil, which will draw its
magnet down and thus tilt the scale-beam. In
the same manner, pressure on the other plates will
affect the corresponding magnets and scale-beams
of the recorder.
may here call attention to the fact that any
increase of current through one coil of a given
pair means a decrease in the other member; because they have their return wire in common.
The pens are made to partake in the motion of
the scale-beams. To achieve this the index rods
on the scale-beams were removed and replaced
by others of aluminum. At the end of these an
aluminum arm is run out at right angles toward
the recording cylinder, which is placed between
the two scales.
At the end of each aluminum arm
is a miniature scale-beam, from the
outer end of
which the finely pointed glass fountain pen is
suspended, while the inner end carries an adjustable counterweight to 'reduce the friction of the pen
on the record sheet. The pens, however, are not
left to dangle freely from the pen arms, but are
let through a very thin sheet of
phosphor-bronze
attached to the rectangular projection, which acts
as a spring, taking off most of the weight of the
pern and at the same time prevents any wabbling
motion independent of the scale-beam.
The record is produced on paper fed along by

We

:

:
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the cylinder attached to a driving clock. The paper is four inches wide and passes under the pens
Both pens
at the rate of 0.60 inch per minute.
register on the same paper, the one to the right,
Between these two the time
the other to the left.
line is drawn by a third pen under the control of
an electromagnet and a good clock, making contact for every minute, while an extra circuit ad-

43

over blue print, velox or one of the many
ether commercial copying papers.
The size and detail of the record may be increased at will by means of the battery and resist-

from bottom of each transformer

ance.

lightning arresters or spark-gaps across transformer
terminals that will prevent or reduce the burning
out of transformer primary fuses during lightning

tive

The

vertical co-ordinate

might be obtained from

the same pendulum by means of carbon contacts
placed above and below the pendulum bob, though
it would be necessary in this case to increase the
weight of the bob so that there would be little
chance for the vertical contacts to interfere with
the horizontal shocks.
In conclusion we may remark that with sufficient
means at hand many improvements might be made
which would place the usefulness of this seismograph beyond all doubt and make it, if not the
most delicate of its kind, at least such as has
many valuable points claimed by no other device
serving the same purpose.

Question.

storms?
F.

C.

S.,

Answers.
Maiden Electric Company, Maiden,
had several transformers with spark-

Mass.
We
gap across terminals during the summer of 1905.
These transformers caused more interruption to our
service during lightning storms than we had previously had without them, and as only about two
per cent, of our total number of transformers were
equipped with these, and as we did not lose any
transformers that were not equipped with them, the
writer hardly sees that there is any advantage in
:

spark-gaps.

Electric Company, Schenectady, N. Y.
Well-designed primary and secondary
lightning arresters will assist very materially in
reducing the blowing of fuses installed on the primaries of the transformers protected.
:

of the National Electric Light

Question.
largest transformer used
method of hanging.

the
Give details of
is

of

M. O. Troy, General

Association,]

What

the con-

Has anyone experimented with any system

installing,

Transformers.
[From the Question Box

will tell

dition of same.

on poles?

A

Answers.
F. C. S., Maiden Electric Company, Maiden, Mass.
Two 40-kilowatt. We mount transformers of this
size in pairs by bolting two pieces of four-inch by
six-inch hard pine ; one piece to each side of the
These pieces should be of a length to extend
the proper distance each side of the pole so as to
make a platform on which to set a transformer on
each side of the pole, the back of each transformer
being against the pole.
These pieces are braced
from the bottom with heavy iron braces.
have
several installations of this kind and find same
very satisfactory. The accompanying cut shows two
50-kilowatt transformers mounted in this way.
N", B. Neth, superintendent of Connecticut Rail

pole.

Pit's

Mouth Electric Plant

in

Nova

Scotia.

An

important development

pewer production

in

connection

with

Canada is being made by the
Railway and Power Company,
in

Maritime Coal.
which owns extensive coal-mining properties near
Amherst, N\ S. It is proposed to utilize the vast
quantities of coal screenings and other refuse at
the pit's mouth, which now usually go to waste,

We

PENDULUM OF ELECTRIC MICROSEISMOGRAPH.
mits the Western

Union Signal

at the

beginning of

and Lighting Company, Waterbury, Conn.
have some 50-kilowatt transformers installed
here.
We received them from the General Elec-

road

We

every hour.

Some peculiar features of this seismograph are
very interesting and deserve special notice.
The pendulum acquires no proper motion of its
own, as is the case with the instruments commonly
therefore
It will
in
use at the present time.
record a local seismic disturbance just as easily
and accurately as one coming from a distance,
though it be a violent one.
Though the record allows of no direct conclusions regarding the amount of motion, it more
than makes up for this by its delicacy, which is
equal to that of the telephone and microphone.
The recording device may be separated from the
pendulum and distance will make no material difFrom this it follows that
ference in the record.
the record sheet may be inspected at any time,
that there is no damp air to interfere with the
paper, that the seismogram may be sent by one
pendulum to different recorders in diverse localities

Company with their regular hangers, and we
hang them the same as we do any transformer,

tric

We

using these hanging irons.
used a Georgia
pine cross-arm four inches thick and eight inches
wide.
These were secured to the pole with two
ordinary standard five-eighth-inch pole bolts, and
we find this will carry the weight of, two of this
very well, and has thus far
size transformers
shown no sign of weakness.
Dan Boyle, Chicago Edison Company, Chicago,
III.
The largest capacity transformers I have had
occasion to use on poles were 50-kilowatt, supported by two pieces of three-inch by eight-inch
oak plank bolted to both sides of poles with four
angle-iron braces to support the end of each of the
two planks. Also placed 32-inch flooring on the
above support for transformers to rest on.
:

Question.

What

—

of transformer air-cooled, oil-cooled
and water-cooled has experience shown to be the
most satisfactory for high-tension work, i. e., for
voltages exceeding 25,000?
type

—

We

have no trouble
J.:
oil-cooled 11,000-volt transformers.
less trouble with our high-tension lines of
this voltage than with any other link between the
boiler and the lamp.
Oil and waterF. D. Sampson, Charlotte, N. C.
cooled transformers are generally used with such
with
have

Moore, Camden, N.

We

self

:

notentials.
A modern transformer maker wouid
hardly advocate air-cooled transformers for 25,000
volts with guarantees that would be attractive to
the ourchaser.
H. A. Strauss, Allis-Chalmers Company, MilFor 25,000 volts and over, transwaukee, Wis.
formers are generally water-cooled and oil-filled.
They are rarely water-cooled below 25,000 volts,
because air-cooled transformers have the advantage
of being nearly fireproof. Burnouts with air-cooled
transformers are very rare, because a low temperature can be maintained at all overloads by varying
:

the air blast.

As to simple oil-insulated transformers—these can
be used only in units up to about 1,000-kilowatt.
Above this size it becomes absolutely necessary to
cool by air or water, as the external surface of
larger than 1,000-kilowatt
to radiate the internal losses.

transformers
ficient

is

insuf-

Question.

RECORDER OF ELECTRIC MICROSEISMOGRAPH

oil

and finally, that the pendulum
placed in a position most favorable, though
very difficult of access, as in the depth of some
cave or in some mine far from the disturbing
influences of accidental surface motion.
The record being directly in ink on paper, there
is
no smoked paper to be handled or fixed, or
costly films to be developed.
The multiplication of the record is easily accomplished if black ink is used. It will then only
be necessary to oil the paper and use it as a negaand to any distance

;

may be

,

considered good practice
in pole-line transformers?

What

is

changing

in

Answers.
The Colorado Springs Electric Company, Colorado Springs, Colo.: This year we started to refound

plenish and renew oil in transformers, but
after investigation that the oil did not need changHowever, whenever
ing, so abandoned the scheme.
old oil and
a transformer is returned we remove

put

in

new

oil

when transformer

is

again.

R.

N.

Kimball,

inspected at least

Kenosha, Wis.:
every two years.

Oil

out

taken
,

,

should

,

be

Drawing some

50 KILOWATTT TRANSFORMERS

MOUNTED ON

POLE.

power. A beginning
is
being made with a comparatively small electrical installation, sufficient for the supply of Amin

Answers.
L.

J.

TWO

the production

herst

of

electric

and other towns and

villages in the vicinity
mines. The cost will be about $200,000.
Should the enterprise prove successful, as is anticipated, the plant will be greatly enlarged and its
area of operations extended in all directions and
to a great distance.
The experiment is attracting
a good deal of interest in financial and industrial
circles, as it is the first time a concentrated effort
has been made to utilize this coal waste in Canada.
An enterprise of the kind on one of the
English coal fields is now successfully operated on
a large scale.
The company has already started
wi-rk on its power house and transmission line at
the Chignecto mines, where the power house is
situated at the mouth of the pit. The plant is
expected to be in operation before the first of
January next. David Mitchell of Chignecto, Nova
Scotia, is the general manager.

of

the

Electric

Water Heating

for

BiHmore

House.
Electricity is quite extensively used at Biltmore
House, the country place of George W. Vanderbilt, near Asheville,
N. C
Just at present it is
reported that an electric water-heating device is to
be installed, by which it is proposed to heat the
large supply of water used at the house.
The
power will be derived from the power plant of the
W. P. Weaver Power Company on the French
Broad River, 10 miles away.
The house is equipped with a tank holding
8,000 gallons, which must be heated daily to furnish
hot water for the laundry, kitchen, bathing room
and swimming pool. The equipment for the work
is being installed
under the supervision of C. E.
Waddel, the electrical engineer of the Biltmore
estate.
It is understood that the electricity will be

applied directly to the tank, the heating units being
submerged in the water.
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Telephone, 5220 Beekman.

reducing
in

July 21, igo6

are

very curious that in the street-railway field of
same city a directly opposite state of affairs

exists

— at

least as to public confidence.
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A Busy Erecting Shop.

commissioner the state offered to take the lighting
The state
bonds at a rate netting tfA Per cent.
cannot take the park bonds, so no mention was
made regarding them. The state will probably get
the lighting bonds, and the sale of the park bonds

47

South
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Water Diversion and Power Development Hearing

The
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so

47
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exception,

one
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to
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proposed action is taken, it will
be, it is said, the_ first formal and official recognition that the steam roads have given their electric
recognition.

If the

5I
51.

52

Michigan
Indiana

52

Illinois

52

Southeastern States
Northwestern States

52

52

52

Mexico

..52,

Pacific Slope

53

\

Personal

53

„

53

Electric Lighting

competitors.
to interchange business is one
and will mean a great deal to
residents along the numerous electric lines, as well

The

proposition
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as
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that
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points

53

Electric Railways

53i

Publications

Miscellaneous

Trade News
Illustrated Electrical Patent

Record

55

caused

54

has

S4

roads.

54
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54
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International Association of Municipal Electricians (annual
convention). New Haven, Conn., August 15th to 17th.

The

little

trouble,

it

the

for

said,

is

Illinois

Springfield,

State
111.,

Electric

Association (annual
September 19th and 20th.

convention),

American Street and Tnterurhan Railway Association (annual convention), Columbus, O., October 15th 10 20th.

phone numbers, in place of- the city directories. A
man wants to find an address and steps into the
nearest store.
"May I see your directory, please?"
he asks. The answer is, very likely: "We, have no
city directory.
Will the telephone directory do?"
the

inquirer

of

lines.

time

is

business

the

is

low

that the

will

result

in

However,
not
is

far

bound

traffic

admit

officials

that

when an interchange
come but they doubt if

distant
to

;

steam roads are yet ready for the change.

With

the growth

of telephone service in

the telephone directories have

printed

volumes,

directories

small

almost

themselves

phone Directory,
"(

telephone

looking for a business address,

is

Thus
it

type,

for

three

in

become bulky,

size.

to

telephone book,

which,

Recently,
railway

accidents arc

all

due to the carelessness of the victims
course

of

these

true

that

very

a

frequent

distressingly

imprudence

the

or

accidents

and

it

is

of

from

result

passengers

of

folly

;

proportion

large

or

people

Exactly how large this proporcannot be known, for almost always there
is a dispute as to the cause of the accident, while
in many cases both the company and the injured
person are to be blamed.
However, it is well to
bear in mind that there are two sides to the story.
That of the companies is set forth in rather an
using the streets.
tion

is

way

effective

in

signed

a letter

"Conductor

Fitz-

gerald" and published in one of the daily papers.

Here

a part of this communication

is

"Dr. Doty of

Mayor Dunne's

office

tells

of 21

50 days, and these figures are looked
upon with astonishment and surprise. But if Dr.
fatalities

in

Doty or anybody else operated a street car 10 hours
on Saturday night or Sunday and saw the number
of drunken and foolish people who are out, he
would be surprised that there are not 21 fatalities
in 'one day instead of in 50 days.
About one passenger in 10 at these times

is

or ignorant and not at

in

all

either drunk, foolish

a

condition to take

People are constantly trying to
catch cars after the cars have begun to move, and
if the car does not stop just where they want it
to, they jump off before it stops, generally facing
backward. Or a teamster will drive out of a dark
care

himself.

of

alley directly in front of a moving car and then
be surprised if he gets hurt
Thousands of other
mistakes are made by the traveling public, and I
do not think that it is fair to hold any transporta-

company

responsible for the resulting accidents.

Ninety-nine accidents out of every 100 are not the
fault of the company or of its employes."
The writer of the above underestimates the companies'

ten

responsibility

that

and

;

crews

train

it

is

should

not to be
exercise

weak,

a

forgot-

double

and
must be admitted that
the duty is often a trying one.
But perhaps if the
street-railway companies of Chicago set a higher
standard of carefulness, politeness and attention
their example would be followed by an increasingly

vigilance

the

in

ignorant,

relation

to

although

Tele-

cars.

pages

will

In the

grave responsibility rests on the

railway people declare that nearly

The Chicago
page.

the

But, as was then pointed out, the street-

contains
a

number of streetWestern Elec-

the

Chicago,

in

trician said that a

companies.

proportion

columns to

an expenditure of care

at

deploring

in

accidents

women and

692

is

and money not often appreciated, is frequently revised and delivered to telephone customers literally
by the drayload.

men,

general

well,

little

But there

credit.

large

the

not only do as

is

it

value but for which
no doubt that a subpart of the service rendered by the comeach subscriber is represented by the big

no

stantial

pany

for

city

rivaling

instance,

cities

closely

the

gets

directory will

more conveniently arranged.
telephone company furnishes an incidental

but better,

tion

op-

Ohio Electric Light Association (annual convention), Putin-Bay, Ohio, August 21st and 23d.
Colorado Electric Light, Power and Railway Association
(annual convention), Denver, September 18th to 20th.

curacy recognized that they are often used purely
as books of reference, without relation to the tele-

rail-

raised by those

greatest objection

a rate reduction, and that the plan will give certain roads entry into territory now controlled by
other

DATES AHEAD.

etc.,

directory service of not a

with

the

in

theaters,

institutions,

Besides,

were opened for the sale of the
$600,000 lighting bond issue and the $500,000 park
bond issue, and it was discovered that not for
many years had there been so few bids, and these,
.bids

the

in

and a large proportion of the
there
are
hundreds
of
names of suburban subscribers in towns for miles
around Chicago, a feature valuable alike to the
suburban and the city residents. The lists are well
arranged, clearly and accurately printed, and practically free from errors.
So large and comprehensive have the telephone
directories become and so generally is their achotels, hospitals,

householders.

the

Recently

establishments

public

all

242

and contains

135,000,

business

size,

on

takes

names given

of

about

is

the

all

any

of

city

is

will be called off until after the
42

Boilers and Set-

Illustrated

Another Water power Plant for Colorado
Merger oE Railway and Lighting Companies

41

The number

directory

the

printed

readily,

it

and

pages,

450

occupations,

distinguish

to

pages more.
practically

are

one of the latest of American cities to
realize that a municipal-ownership programme has
a depressing effect on the market for its securities.

Seattle

only reasonable bid received was from the state,
financial men exhibiting a disposition to offer less
Through the land
liberal terms than heretofore.
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covers a territory exclusively its own. This is a claim which
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Electrical merchants and manufacturers
United States.
desiring western trade will appreciate the unequaled value
of this journal as an advertising medium in its special field.
Advertising rates are moderate, and will be furnished on

proper

directory
list

the

the .timid

it

diversified aggregation of
children that patronize the street

of the

is
It
doubtful, however, if this standard
be greatly improved while the present unfor-

tunate traction tangle exists.

—
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Visiting Electrical Engineers in Great
Britain.
IFrom a special correspondent

Glasgow, July
party

of

proceeded

3.

visiting

of the

—After
electrical

Western Electrician.]

leaving Manchester, the
engineers in England

where

June

—

was
spent.
Here the Lister Drive power station and
the Dingle station
the Liverpool Overhead
of
railway were inspected.
Other power houses were
visited, and there was
a reception by the lord
mayor of Liverpool. In the evening the party
returned to Manchester and slept there
Sunday,
July 1st, was spent in the Lake Region of England,
the travelers arriving in Glasgow at night.
The stay in Glasgow was one of the memorable
The party numbered over
features of the tour.
•200, and was shown many attentions.
Leaving their headquarters, the Central Station
Hotel, at half-past nine o'clock, the visitors were
conveyed to the Pinkston and Port Dundas electricity stations of the corporation, where an interesting forenoon, Monday morning, July 2d, was
They were accompanied, among others, by
spent.
the celebrated Mr. James Dalrymple, general manto

Liverpool,

45

proposing the next toast of the luncheon,
"The Corporation of Glasgow," Lord Kelvin said
that in being allowed to propose the toast that
stood in his name he felt that he was speaking
for a very large and world-wide alliance of good
workers the British Institution of Electrical Engineers and its kindred societies from the rest of
the world.
Every part of the world was included
in that alliance.
Signor Semenza and Herr Naglo,
as well as other speakers, had pointed to the admirable beneficence of electricity as a peacemaker
for the whole world, north and south and east
and west. Think of the tremendous progress there
had been since the commencement of the InstituIn

30th

tion in England from 10 amperes to 10,000
peres, from 100 volts to 20,000 volts.
Lord Kelvin said that in practical working,

am-

the
progress had been astounding, and mow, literally
without wires, almost without appliances without
appliances more than the eloquence, as it were
wireless telegraphy spoke out at once as to the
whole world. [Hear, hear.]
had now got
wireless telegraphy half-way across the Atlantic,
and in prospect even further. It was literally
making of the whole world one assemblage such
as the present, where a person spoke and his voice
was heard and 500 heard it. Under wireless telegraphy one person spoke, and within a radius of
2,000 miles all round he might be heard simultaneously.
That was a wonder which the founders
of the Institution of Electrical Engineers would
have thought impossible. He believed that if Sir

—

We

ager of the Tramways Committee, well known in
Chicago, owing to his advisory visit at Mayor
Dunne's request. Then there was a luncheon, and
in the afternoon a large number of engineering

one could wade across the Clyde

at the place where
recently the largest ship that was ever built and
the largest ship now afloat, the Lusitania, was
launched.
[Applause.]
The Corporation of Gla gow had been one of the most successful employers of electricity in the world.
He did not know
that there was any place that could show better
electrical results than had been achieved
within
the last 15 years by the Corporation of Glasgow.
He therefore ventured in one small voice to express the feeling of all when he asked them to
thank the lord provost and the Corporation of
Glasgow and to wish them good health and perpetuity of their works.
[Applause.]
The lord provost, in responding, said that nn
community in the kingdom had derived more direct benefit from the invention and application ot
steam power than had Glasgow and the West of
Scotland, and it was due to the University of
Glasgow that James Watt was able, as a citizen of
Glasgow, to perfect his invention in connection

with steam power.
[Applause.]
They knew whal
steam power had done for them, and it was a
remarkable coincidence that now, nearly 100 years
after James Watt's day, they had with them Lord
Kelvin as chancellor of the University of Glasgow.
His name had been closely identified with progress
in connection with the development of electricity.
The Corporation of Glasgow had been deeply indebted to the beneficent help of electricity as applied to municipal enterprise.
In referring to some
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works were inspected. In the evening Lord Kelvin,
chancellor of the University of Glasgow, held a
reception in the large hall of the college, and
in the course of the proceedings his lordship was
the recipient of a presentation from the Italian
section of the party.
It consisted of two volumes
drawings of mathematical and mechanical
by Leonardo da Vinci, and an address
from the University of Palermo. The books were
very elegant folios, especially bound in parchment.
At the luncheon, which was given in the banqueting hall of the City Chambers, a company of 460
was entertained. The lord provost presided, and
Mr. John Gavey responded to the toast, "The
of

old

subjects

of Electrical Engineers."
things, Mr. Gavey said
Institution

Among

other

"In the early days we derived our electrical
energy from primary batteries, and if it were considered desirable to obtain a current of eight or
10 amperes for experimental purposes we had to
fit
up acid batteries, with which we stained our
fingers and burned holes in our clothes, and when
the men were at work they emitted poisonous and
noxious fumes. They got these eight or 10 amNow, in
peres of current for five or six hours.
the course of our visit we have seen apparatus
and switches which are capable of dealing with
In the olden days it
10,000 amperes of current.

was the custom of writers

to

talk

of

electricity

being equivalent to the nerves of the human
system, while steam was the equivalent of the

as

These writers referred to the fact that
those early days the movements of railway
trains which were driven by steam were actually
directed by electrical apparatus. At the present
time electricity was not only the nerve, but it had
have our
usurped the position of the muscles.
electrical tramways and our electric railways driven
by what was in those early days considered the
nervous force, or the equivalent of the nervous
muscles.

even

in

We

force."

f ?

Ml

IN

HONOR OF VISITING ELECTRICAL ENGINEERS.

William Siemens himself had been asked, "Do you
it
is possible?" he would have said to the
is imposit
scientific workers in electricity, "No
But they
sible.
It is a wild and fanciful dream."
knew that wild and fanciful dreams were realized
by electricity. [Applause.]
There was another dream sometimes thought to
be wild and fanciful, and that was universal peace,
universal alliance between the nations all over the
world. They had heard of our alliance with
France, Italy and Germany, and the rest of the
[Hear, hear.] They had heard that the
world.
Institution of Electrical Engineers, by this visit
with which it had been favored of fellow-workers
from all parts of the world, had tended to make
true friends of Great Britain, and Herr Naglo had
told them that friendships were strengthened and
perpetuated by such evidences as that. When Mr.
Semenza told them, on behalf of his comrades
think

;

from all parts of the world, that they were the
true friends of Great Britain, they might respond
that Great Britain now looked upon as true friends
and allies Germany and Italy and France, and all
[Applause.]
the rest of the world.
Electricity was the material means by which these
abiding friendships would be instituted and perpetuated, and with electricity to help Christianity
they might hope that in this world the times of
war would cease and there would be universal
peace and friendship. He did not think that was
chimerical at all. They would see it yet. Many[Applause.]
present, he hoped, would live to see it.
The British Institution of Electrical Engineers
had some analogy with the city and the Corpora-

Glasgow had had many hundred
tion of Glasgow.
years to come to its present proud position.
mediaeval cathedral city a thousand years ago, it
was, now, he did not say the greatest city for

A

manufactures and

electrical

and shipbuilding, but
regions
plause.]

it

work and engineering

was among

the

greatest

engineering work in the world.
He could almost remember the time

of

[Ap-

when

IN

LONDON.

of the improvements in municipal service which
had resulted from the application of electricity, his
lordship said that by the telephone service instituted
by the corporation, if they had not achieved conspicuous success, they had at least endeavored by
strenuous opposition to improve the telephone serv[Applause.]
ice of the community.
On the following day, July 3d, the Babcock &
Wilcox Company tendered a special excursion on
the Clyde, on the turbine steamer Queen Alexandra.
The party was taken 125 miles in six hours amid
the

beautiful

scenery

of

the

West

of

Scotland.

There was an elaborate luncheon and fine music.
The day was propitious, and all enjoyed a most
delightful

outing.

The grand starting-off banquet at the Hotel Cecil.
London, on June 25th, was referred to in the
Western Electrician of last week. About 500
The
ladies and gentlemen surrounded the tables.
dinner was given by the Institution of Electrical
Engineers in honor of the kindred institutions
from abroad. Mr. John Gavey, C. B., president of
the Institution, was in the chair, and the arrangement of the tables and assignments to places are
shown by the accompanying diagram. At the right
of Mr. Gavey, it will be noticed, were placed the
postmaster-general and his wife, with Dr. S. S.
Wheeler, president of the American Institute of
Electrical Engineers, and his wife next, and so on.
At President Gavey's left were Lord and Lady
Kelvin. Dr. W. von Siemens, Lord Suffield and
others.
At the head of each branch table sat a
well-known, usually
Institution.

A

official,

member

of names
the bottom.

finding-list

of the British

and tables

is

The diagram
given in small type at
here reproduced is printed on a sheet 33 by i$l4
inches and is an interesting souvenir of a brilliant
electrical gathering.

WESTERN ELECTRICIAN

46

THE SMALL CENTRAL
BoiLEES

Type

of Boilers.

peculiar

IV.

AND SETTINGS.

— No

one type of boiler

is

bet-

than every other type for every set of condiEach type has its favorable conditions for
And the matter
the efficient production of steam.
ter

tions.

economy

of

resolves

itself

more

a

into

combustion chamber for the burning of gases before
they come in contact with the cooler boiler surfaces.
Their field is in consequence so restricted

STATION.

and Operation.

Practical Hints on Its Construction

CHAPTER

July 21, 1906

bearing

conditions,

that they will not be alluded to further.
in

mind always

space he has available in which to set them.
Notwithstanding the superior advantages which
the water-tube boiler has over the fire-tube, and
especially in the service which we are considering,
the latter

percentage

used to a very great extent. The
all boilers
in use throughout the

still

is

of

Boiler Proportions.— The same name

the

designating

the

size

of

a

boiler

as

is

is

used in

employed

—

an engine that is, the horseBut it is a much more elusive quantity
and care should be taken to note the pro-

in designating that of

power.
here,

portions

of

the

boiler

certain horsepower.

that

is
said to be of a
while the same quantity

For,

question

proportions and conditions rather than one of
Practice has shown time and again that when
type.
boilers have been suitably proportioned and worked
of

under favorable conditions, substantially the same
efficiency has been attained by all types.
There are questions which must be borne in
mind, however, other than that of efficiency. Of
these the readiness with which the boiler will
respond to sudden demands for large quantities of
steam is of vital importance to the operator of
an electric-lighting and power station. Owing to
the fact that water-tube boilers carry less water
than

the

type,

shell

they

themselves

lend

more

and have so gained
work. They also have

readily to a fluctuating service

particular favor in electrical

a larger passage for gases than the fire-tube affords, and these gases consequently pass over the

'

^/

f

'

*

steam may be generated in a given time, the
it is done is a matter of prime
importance to the man who pays the bills.
The unit adopted as one boiler horsepower by
the American Society of Mechanical Engineers and
accepted in all practice is the power to raise 30
pounds of water per hour from a temperature of
100 degrees Fahrenheit to the temperature of steam
at 70 pounds pressure and to evaporate it into
steam at that pressure. The equivalent of this,
and as it is sometimes stated, is the evaporation
per hour of 34^2 pounds of water at a temperature
of 212 degrees into steam at atmospheric pressure
and at the same temperature, or "from and at
of

economy with which

T

Tf

SETTING FOR HORIZONTAL WATER-TUBE

FIG. 2.

BOILER.

country

by far larger

return

zontal

one

is

style.

tubular

This

is

in

boiler

due

to

the case of the hori-

than with any other
lower cost, largely,

its

a certain extent also to the attitude of
engineers who pride themselves upon belonging to the "old school" and who resent the
in: asion of a practice with which they are unfamiliar.
As stated in a preceding paragraph, however, the efficiency of a boiler depends more upon
its
proportions than upon the 'type, and with a
proper regard for these proportions, and those of
the furnace setting,
quite as
much steam per
pound of coal may be obtained in the use of the
but

to

certain

fire-tube

The

boiler

as

in

any other.
(Fig. 3) and
typical of its class.

outline sketch of such a boiler

setting is shown as being
This setting was designed for the use of a particular coal, and the dimensions, particularly those
its

FIG.

I.

212 degrees." To know that a boiler will develop
so many of these units is not sufficient, without
knowing also the amount of heating surface it
contains.
For one with less heating surface may
evaporate the same amount of water as another,
but will do it at an increased cost in fuel.
That the committee which recommended the
adoption of the above standard appreciated this
possibility of variation in the output of a boiler
is
shown by the statement which accompanied
the report as follows
"It is the opinion of this
committee that a boiler rated at any stated number of horsepower should be capable of developing
that power with easy firing, moderate draft and
ordinary fuel, while exhibiting good economy and,
:

:

A WATER-TUBE BOILER.

heating surface with a correspondingly lower velocity and lower temperature upon reaching the chim-

(See Fig. i.)
matter of

ney.

In

the

safety, the water-tube boiler
far superior to the fire-tube type, as the explosion of one is something which rarely occurs, while
rather incomplete returns from over the United
is

States show an average of about 300 explosions
of shell boilers a year.
For high-pressure steam,
150 pounds and above, the use of the water-tube
is
almost a necessity. The smaller diameter of

drum,

r...r.

compared

with the shell of the fire-tube
boiler,
permits of this higher pressure without
demanding an excessively heavy plate in construction.
In use with waters which are productive of
much scale the water-tube has an advantage again
that

in

it

is

much more

feasible to clean the inside

of a tube of scale,

where access may be had to its
end, than the outside, where it much be' reached
through a network of stay bars and other tubes.

On
upon
the

the other hand, the deposits of soot and dirt
the outside of the tube are removable by

steam jet, which
water scale.

use of a

to touch the

would

fail

utterly

An outline sketch is shown herewith (Fig. 2)
of typical settings of some of the water-tube boilers
upon the market today. It is not the intention to
present them as the standard or as superior to
those of some other makers, but merely as illusThe prospective purchaser will do well to investigate the relative merits
of several different makes, and choose from among
trative of this type of boiler.

1

hem

that

boiler

which

is

best

adapted

to

his

FIG.

3.

TYPICAL SETTING FOR HORIZONTAL RETURN

TUBULAR BOILER.
the furnace, might vary largely' from those
given to meet the needs of a different fuel.
Certain advantages are possessed by internally
fired boilers, such as the locomotive, the Galloway
or Lancashire, the Scotch, the Manning and others.
The chief of these advantages is the elimination
of the costly brickwork in setting and the loss in
efficiency due to leakage of air into the furnaces.
But these boilers are expensive to build, and are
little
used in land practice. The necessarily limited size of, furnace and grate area prohibits their
use with bituminous coals, which require a large
of

f. r.

<>

,'

should be capable of demore than its rated
power to meet emergencies at times when maximum economy is not the most important object to
be attained."
In planning a boiler plant it is essential to know
accurately the number of pounds of steam that will
be used in the course of an hour by the engines,
pumps and other parts of the plant to be supplied
by the boilers. This steam is the amount necessary to run the plant at its normal capacity and
For it the best practice allows one
best economy.
square foot of heating surface for every three
pounds of water to be evaporated in an hour's
time from and at 212 degrees, or, stating it in
another way, there should be 11.5 square feet of
heating surface per boiler-horsepower. This proportion permits of working the boiler with good
efficiency at an increase of one-third over its normal capacity, providing there is sufficient draft
and grate surface to burn the fuel necessary.
Good practice allows one-third of a square foot
of grate surface to each horsepower, or about one
further,

that

the

veloping

at

least

boiler

one-third

3r

;
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square foot to every 100 pounds of water to be
evaporated from and at 212 degrees per hour.
This matter of grate surface is one, however, which
must be determined definitely by the kind of fuel
that is to be used. This is arrived at by an investigation of the various kinds of fuel available,
their evaporative power and cost.
Bearing these
two points in mind, the cheapest kind of fuel to
use may be known in advance, and the number of
pounds which may be burned per hour upon a
square foot of grate with the draft at command
can be readily ascertained from an investigation
of reports of tests made with the fuel.
Conservative practice often assumes as round
numbers 10 pounds of coal per square foot of
grate for anthracite and 15 pounds per square foot
for bituminous.
But far more satisfactory results
are to be obtained by an investigation of the particular fuel
to
be used and
its
requirements.
Knowing them and its evaporative power, the grate
surface demanded may easily be arrived at. A
low grade of fuel, besides being deficient in heating
power, may burn at a much slower rate than

owing to peculiar properties which it may
and with its use a much larger grate area

others,

possess,

be necessary. A change later to a higher
grade of fuel can be effected most economically
by bricking off part of the larger grate area
provided, for, to obtain best results from such
fuel, it will perhaps need to be burned at a higher
rate.
Too slow combustion results in only a partial burning of the
gases, and a loss is consequently entailed. This larger grate area demanded
by the lower grade of fuel must be considered, too,
with reference to the greater expense of construction arid the larger amount of land occupied.
If the boiler room is limited, it may be necessary
to consider only the burning of the higher grades
of coal, however cheap the low-grade fuel may be.
Below are given some figures from actual tests
of boilers which show results obtained with various
coals under different conditions of firing and differently proportioned boilers. The ratio of heating
surface to grate surface, the number of pounds
of coal burned per square foot of grate surface,
the number of pounds of water evaporated per
square foot of heating surface and the water per
will

pound of

coal

are

Coal
per
Ratio

toG.

Coal.

Bethalto,
Bethalto,

24.5
24.5
26.5
26-5

111

111

Belleville, 111
Pittsburg, No.
Pittsburg, No.
Pittsburg, No.
Pittsburg, No.
Pittsburg, No.

2,
2,
2,

2,
2,

32.4
,21.3

Pa
Pa
Pa
Pa
Pa

33-7
34.0
36.8
60.3
35.0
45.5
48.0
53.7
45.1
eo.9
45.8
45.0
42.0
57.2
44.6
59.5
31.7
41.3

Lackawanna, Pa
Youghiogheny, Pa
Youghiogheny, Pa
Cumberland, Md
Hocking Valley, Ohio
Hocking Valley, Ohio

Turkey

Hill. Ill

TurkeyHill.Ill
Gillespie, 111
Collinsville,

Big Muddy,

S.
S.

111

111

Carbon Hill, Wash
Kanawha, Ky
Kanawha, Ky

Boilers.
Water
Water

Sq. Ft.

per
Sq. Ft.

per
Lb. of

ofG.

ofH.S.

Coal.
Lbs.
5.2

S.

Lbs.
11.

15.8
26.6
16.4
24.
16.5
18.4

13.4
14.3
27-4
15.

23.5
17.2
24.7
20.3
26.2
35.0
20.4
27.7
35.3
20.4
34.7
17.8
17.0

Lbs.
2.1
3.1

5.6
3.4
4.6
4.8
3.6
2.8
3.1
4.0
3.6
5-1
3.1
4.8
3-4
4.2
5.2
3.2
4.7
4.4
3.3

42
3.5

3.2

5.2

6.0
6.0
6.7
8.3
7-8
7-1
8.4
9.5
8.5
9-9
8.7
10.3
7.6
8.2
6-8
6.0
6.9
7.2
7-3
7.2
6.5
7.7

—

Boiler Setting. The extent of the grate area
being determined, there is left only the height of
the furnace and the size of combustion chamber
and other passages to be settled upon. With a
fuel that burns with a long flame and much smoke
these spaces are necessarily larger than with a
close burning coal.
Also the length of time required for the perfect combustion of a fuel enters
in as a prominent factor.
The longer such time,
the larger these passages must be.
It is desirable
that the gases liberated by the combustion of the
fuel be consumed before coming into contact with
the cooler surfaces of the boiler, for then their
temperature is so lowered that combustion ceases,
and they pass through the boiler and up the
chimney without having given up all their heat
units, and with a consequent large volume of smoke.

Large passages about and through the boiler are
may have ample time
to give their heat over to the production of steam
and not arrive in the stack at too high a temdesirable also, that the gases

perature.

The furnace

bars must be adapted to the
kind of fuel also, as a baking and clinkering coal
requires large air spaces and fewer of them through
the bars, while a dry and friable one calls for
narrow spaces and many of them to supply the
grate

necessary to combustion. The total air space
should be as large as possible and maintain sufficient strength of metal in the bar.
air

grate must be
lining

even and
furnace

as

of

Some Features

of the "Steel City" of
Gary, Ind.

the

of

the best firebrick obtainable, both to facilitate
the use of clinker bar and other tools, and to retheir

sist

and

action

that

of

the

clinkers.

A

cheaper grade of firebrick may be used in the lining
of the combustion chamber and flue or breeching,
but this lining should be of firebrick, as the cheaper
way of using only common brick back of the bridge
wall is poor economy.
The walls should be tied together with stout
stay rods, as cracking is inevitable where such
fluctuations in temperature are possible.
The boiler
constantly expanding or contracting with inor decrease of temperature, and should be
left free to
do so without racking the furnace
walls.
This may be done by leaving the wall
clear of the boiler all around and filling in the
space left with some flexible or spongy material.
Fire clay with waste or tow to hold it together
serves the purpose very well.
The ashpit is best cemented, as it is easier to
is

crease

and

clean,

will serve as a basin for water, which
has shown to be quite effective for the
prevention of clinker in coals which have a tendency that way.

practice

[To be continued.]

Since mention was made in the Western Elecof May 5th of the first work in connection
with the building of the new city of Gary, In,

trician

I,

some interesting features of the plans have
been
developed.
Simultaneously with the building of
the town the United States Steel Corporation
will
build for the Indiana Steel Company probably
the
largest single steel plant in the world.
The" site
of the new town and plant is on Lake Michigan
10 miles east of Hammond, Ind., and 26 miles
southeast of Chicago. The steel corporation has
secured about 6,000 acres, approximately 1,280 acres
of which, lying north of the Grand Calumet River,
will

accommodate the

New

steel

plant,

mainder, lying south of the

model town and homes

and on the

river,

-for the

will

re-

be built a

workmen and

their

families.

Both the

steel plant and the town will be built
permit indefinite expansion, and construction
will be on a unit plan.
For the fulfillment of the

to

plans at

Gary

$75,000,000.

enterprise

the

The
all

steel

corporation

that

has

is

to

aside

set

embody
modern science knows

intention

in

the

of

the

production of steel and in the building of a perfect

American
lights,

National Electrical
Laboratories Opened.

British

city, to include water, sewers,
electric
docks, libraries, theaters, parks, playgrounds,

etc.

many hundred acres of now arid
DeReamer of Glenwood Springs is one

Practically all of the machinery will be electricand it is interesting to note that blastfurnace gas will be used to the largest extent
possible in a central power house on the steelplant side of the river to generate the electric
current needed. Already some contracts have been
let for the power equipment.
Nine large Allis-Chalmers gas-engine generator
units have been ordered, each with a normal rated
capacity of 2,000 kilowatts, to be installed in the
central power plant, and to be operated from blastfurnace gas. These engines are standard AllisChalmers design, horizontal twin tandem, direct
connected to Allis-Chalmers alternators, 25 cycles,
three-phase. It is expected that ultimately 15,000
men and boys will be employed in the works and
that the population of the town will grow to 100,oco.
Both the gas engines and the generators will
be furnished by the Allis-Chalmers Company, Milwaukee, the gas engines being built at the West
Allis (Milwaukee) works and the generators at the
company's electrical works at Cincinnati, Ohio.
The contract for the Gary engines covers one of
the largest single orders ever placed in this country or abroad for gas engines, to be used either
in blast furnaces or as prime movers for electric
generators.
Most of the lots for residences will be 30 by 125
feet and business lots will be five feet narrower.
The alleys are to be 20 to 30 feet wide, because
of the fact that all sewers, water and gas pipe, as
well as electric-light, telephone and telegraph wires
The town is being
are to be placed in the alleys.
built from the center, and all sewers and water
nipes and other service pipes and wires are being
The steel corinstalled with a view to expansion.
poration will not own stores, banks or other enterprises, but will insist on the best class of_ men
The desire is to
to conduct these institutions.
build a city free from the poverty and squalor
usually prevalent in iron and steel towns, due to
the existence of too many low drinking places.

tember

Boston Illuminating Engineers' Meeting.
At the last meeting of the New England Section

[From

London correspondent of

the

the Western Electrician.]

—

London, July 3. By very easy stages we are arriving at a national physical laboratory worthy of
our British name. This fact has once again been

home

borne

by the opening of the new elecNational Physical LaboraTeddington. Although the government has
to us

trical laboratories of the

tory at

made

certain grants in aid of these

seems

it

somewhat

a

new

undignified

buildings,

condition

of
other portions
munificence
and the

things that the equipment and

many

have been due to private
donors cannot be too highly praised.
In fact, one cannot but sympathize with the po;

sition of Dr. R.

heart

so

is

that he

is

as

T. Glazebrook, the director,

much

in

work

the

of the

whose

laboratory,

bound to keep asking for further funds,
the government grant is so small, are

hands of private
opening ceremony above referred to Sir John Brunner made a
donation of is.ooo. The new buildings are planned
eventually

Tests of Various Coals Under Steam

Highland, Ind
Highland. Ind

surface of the

which,

given.

ofH.

The

smooth as possible and the

individuals.

forthcoming

Thus

at

the

at the close of the

for electrotechnical experiments, including photometric work. At the opening, however, none of the

equipment was

in

place.

its

G.

Another Waterpower Plant for Colorado.
reported that
Company of Glenwood
purchased the property
Irrigation Company of
It

is

Electric and Hydraulic
Springs, Colo., has recently
of the Colorado Power and
Shoshone Falls, nine miles

the

above Glenwood, where it will soon erect a power
which will supply electric light and power
to many cities all over the state, and furnish water

plant

land.
J. R.
of the principals in the deal, and it is said to be assured
that the first installation of 16,000 horsepower will
be completed and ready to supply power by Sep-

for

A
feet.

1st.

10 by 16 feet, will be driven for 9.800
After the installation of the first plant, work
be prosecuted with the same energy to the

tunnel.

will
installation

and main power plant at
which time all the equipment
of plant No. I will be transferred to the main
power house. To complete the power system now
outlined for the Grand River above Glenwood
Springs, with its network of transmission lines to
various cities and towns in the state, over $11,of the final

Glenwood Springs,

at

000,000 will be expended,

Merger

it

is

said.

of Railway and Light

panies

in

Com-

the South.

The America Cities Railway and Light Company,
organized recently and incorporated in New Jersey,
has merged six large railway and lighting propIt is the intention to increase the capital
$27,000,000. of which $10,000,000 preferred and
$15,000,000 common shares are to be exchanged
for stock of the following companies interested

erties.

to

Birmingham Railway, Light and Power Company;
Memphis Street Railway; Nashville Railway and
Light Company; Little Rock Railway and Electric
Company; Knoxville Railway and Light Company,
and Houston Lighting and Power Company. J. K.
Newman of Isodor Newman & Sons, New York
and New Orleans, .will be president of the new
Gross earnings of the six properties
organization.
mentioned for this year are estimated at over
$6,000,000.

ally driven,

of the Illuminating Engineering Society a question

box was considered, the questions for discussion
having been submitted by the members and printed
previously to the meeting. A large number of
questions were presented, but only a few could
be taken up in the limited time.
President Marks spoke on some particular applications of the semi-concealed methods of lighting, and described in detail the lighting of a church
where a very good illumination was obtained at a
reasonable cost. Dr. Louis Bell commented on the
colors of some of the common forms of illuminants, and also mentioned some of the commercial
Mr.
illumination.
obtaining good
in
difficulties
Cummings of the Boston Consolidated Gas Comnany spoke on the distribution curves of various
lamps and the value of reflectors from a photometric point of view. Mr. Allen of the General
Electric Company gave a brief description of some
diffusing devices which are being used with good
The subject
results in store and factory lighting.
of concealed lighting in halls, auditoriums, etc.. was
discussed freely by Messrs. Marks, Gardner. Cummings, Robinson and others. The next meeting of
_

the

society will he held

cent.

boiler
1902.

the

fall.

Company of Harrisburg.
enlarging its capacity 50 petA 500-kilowatt generator, new engine and
The plant was built in
will" be installed.

The Paxtang
Pa.,

in

Electric

contemplates
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Water Diversion and Power Development Hearing at Niagara Falls.
On Thursday, July 12th, Secretary of War W.
H. Taft held a hearing in Niagara Falls on the
questions of the diversion of water from the
Niagara River for power purposes and the transmission of electric power from the Dominion of
Canada into the United States. The hearing was
originally set for Washington, D. C, on July 13th,
but as so many interests were likely to be represented, the secretary went to Niagara, as a visit
to that power center would naturally aid him in
ascertaining the true condition of the power development at the present time. The hearing was
held in one of the parlors of the International
I.Utel, and opened at 10:15 a. m.
Judge David Millar of Lockport was first heard.

He

represented clients

interested

in

diversion

the

and use of about 500 cubic feet of water per second from the upper level of the Erie Canal at
N. Y., one using it after the other.
Hon. John A. Merritt, collector of customs at the
port of Niagara Falls, also spoke on the use of
canal water in Lockport, his home city, and he
Lockport,

aided the secretary in getting a clear idea of the
The secretary expressed the
situation in Lockport.
belief that this use of water came within the provisions of the Burton bill.
Herbert P. Bissell of Buffalo appeared for the

Niagara Gorge Railroad Company and the Niagara
Gorge Power Company, this latter company having,"he stated, been organized by the railroad company. This power company contemplates a diversion of water from the lower river below the
to the extent of 10,700 cubic feet per second,
returning it to the lower river again, near the
falls

The company is not using the water
Devil's Hole.
the presenr time, and so will come under the
clause of the Burton bill providing for permits in
the future.
Alfred W. Gray of the law firm of Dudley,
Gray & Highland, Niagara Falls, represented the
at

Power Company, which company has a
power development at Oak Orchard Creek, Orleans
County, using some canal water. Attorney Gray
Albion

represented the estate of the late Henry E.
of Niagara Falls, of which the Niagara
Falls Trust Company is the executor. This latter
is a development of about 100 horsepower at the
head of the Whirlpool Rapids on the New York
also

Woodford

side.

M. Hansen of New York appeared for the
J.
Niagara County Irrigation and Water Supply Company. This company was organized in 1883, and
known as the Love scheme. Mr. Hansen reis
ferred to it as the General Electric Company, stating it was so referred to in Washington. The
company's franchise gives it unlimited rights to
the use of Niagara water. But Mr. Hansen stated
at the hearing that he was r(eady to file plans for
the diversion" and utilization of 17,000 cubic feet
per second, the plan being to tap the upper Niagara
at a point near LaSalle, with a canal that would
carry the water to the lower river at a point near
the Devil's Hole, north of the city of Niagara
the company's charter providing that its
Falls,
development must be in the town of Lewiston. In
Niagara Falls great interest has been aroused in
the General Electric interest in this franchise.
As the company is not using water at present, it
is understood it will come under the permit clause.
Secretary Taft at this point remarked that there
was also a public side to the questions under consideration, and he decided to hear those who cared
There was but one
to speak for scenic Niagara.
voice raised on this side of the question, and the
speaker was J. Horace MacFarland, president of
the American Civic Association, whose home is in
Harrisburg, Pa.
In opening his remarks, Mr. MacFarland called
attention to the fact that the act of Congress was
passed primarily by reason of an insistent demand
coming from many millions of American citizens
None of
for the preservation of Niagara Falls.
those interested in power development, he said, has
sought national regulation, and there was presented to Congress no demand for legislation to
protect Niagara Falls, either as a boundary stream
An insistent demand was
or as a navigable river.
made upon Congress for an entire prohibition of
the use of Niagara water for power production.
The modified enactment, giving authority to assign
a certain percentage of Niagara water for the production of electric power, and to permit the introduction of electric power generated in Canada from
Niagara water, was so modified because of the
commercial interests of a comparatively few perIt is probably the first legislation ever ensons.
acted in the United States for the protection of
a scenic feature of which commercial use is being
made. "Those who are deeply interested in the
preservation of Niagara Falls have not thought
it
expedient to suggest for the present any distuitance of existing use of the water," he said.
Mr. MacFarland likened the development of Niagara power to the destruction of the American
forests.
"It is a lamentable fact," said he, "that a
century ago the forests of America were apparently as illimitable to the minds of many as is now
_

the

power

of

Niagara Falls."

He

asked that care-

inquiry be made as to the effect of the diversion of water upon the falls, taking no account
of the impressions and observations of those whose
whole interest is in the diversion of water. He
advocated restricting the diversion of water on the
American side to the lowest possibile amount "conactual present and preceding use,"
sistent with
pointing out that the refusal to admit any large
quantities of power from the Canadian side would
discourage the diversion of water on that side of
the river, as such restriction of importation would
automatically work a restriction of Canadian production.
He cited the report of Ontario's Hydroelectric Commission as authority for the statement
that only from 50,000 to 100,000 horsepower would
be used within a reasonable radius of Niagara
Falls on the Canadian side, and he said it was
evident that the balance of the 415,000 horsepower
to be developed in Canada was for transmission
to the United States, "more than three and fully
seven times the possible use within its own borders of Canadian-made power." Mr. McFarland
seemed quite wrought up over the appearances of
the power lands about the falls, and he begged
"They
the secretary to have them cleaned up.
have made back yards, slums and filth," he said,
To admit
"to take the place of scenic glory."
Canadian power was simly chasing the devil around
He referred to the annual jaunt of
the stump.
about 800,000 people to the Falls, saying they spent
from $16,000,000 to $20,000,000, and more "when
He adthe hackmen are particularly vicious."
vised the use of every drop of water, so that none
think
scenic
waste.
He
seemed
to
might go to
features had been better protected on the Canadian
than on the New York side.
Mr. F. Howard Mason, secretary of the Chamber
of Commerce of Buffalo, spoke next, making reference to the transmission lines, and to the increase in the nation's wealth by the Niagara power
development. To Mr. Mason, the question seemed
one of having industries on the American side
of the river or advancing the interests of Canada.
Hon. Peter A. Porter was heard in regard to a
small development of about 300 horsepower in
connection with the Cataract House property, a
few hundred feet up from the American Fall.
Secretary Taft told Mr. Porter he needn't lay
awake nights over his rights.
John L. Romer of Buffalo and John G. Milburn
of New York represented the Niagara Falls Hydraulic Power and Manufacturing Company, and
asked that that company be permitted to divert
6,400 cubic feet of water per second, which amount
would be sufficient for present use and contracts
already made. They told that the canal enlargement had cost about $500,000 to date, and that
about $400,000 had been expended on a new power
house in course of construction. In November,
1905, before Congress met, the company had contracted with the Pittsburg Reduction Company to
deliver 36,000 electrical horsepower for the operation of a new aluminum works now being built.
Francis Lynde Stetson of New York and F. L.
Lovelace of Niagara Falls appeared for the Niagara.
They asked that the NiagFalls Power Company.
ara Falls Power Company be allowed to divert 8,600
cubic feet of water per second, the amount now
being diverted, every drop of which, they stated,
They also asked that a permit be
is being used.
granted the company for an additional 8,600 cubic
feet for the operation of stations to be connected
with a proposed second tunnel. The Burton bill
provides for a first diversion of 15,600 cubic feet
of water per second, and the combined requests
of the Niagara Falls Hydraulic Power and Manufacturing Company and of the Niagara Falls Power
Company are for 15,000 cubic feet per second, only
600 cubic feet less than the total. The bill also
provides that after this 15,600 cubic feet per second
has been in use six months the secretary may issue
revocable permits for additional amounts. The bill is
interpreted to mean that six months of experiment or
experience must have been obtained as to the effect
of the diversion on the falls before revocable permits can be granted. It was stated that it would
be January, 1907, before the Niagara Falls Hydraulic Power and Manufacturing Company had
ful

Thus, it might
full requested allowance in use.
be six months after that date before a revocable
permit could be granted.
Francis Lynde Stetson expressed the belief that
fairness and honesty of purpose should be attributed to the power companies. He stated that the
expenditures of his companies at Niagara equaled
those of all the others, amounting to $19,000,000.
on which investment not a cent of dividends had
been returned. He invited Secretary Taft, when
visiting the stations of the Niagara Falls Power
Company, to look around and see what that company had done to make the surroundings beautiful,
they having spent over $1,000,000 in beautifying
their surroundings.
He told how his company had
bought (he charter of the Lewiston Water Supply
Company and had allowed it to lapse how they
had invested in a charter on the Canadian side
for which they oaid $25,000 a year for 10 years.
Referring to the rentals naid for power privileges
on the Canadian side, Mr. Stetson stated that
no rental there paid equaled the interest on the
investment to which his company had gone in
the construction of a tunnel a mile long, in order
that the power houses might be kept back from the
its

;
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on the New York side. He told how his
company had purchased the lands along the river
for two miles and a half, and he wondered if they
weren't to be allowed to use the water that was
falls

theirs through their riparian rights.
He said seven
acts had been passed by the
York State Legislature giving them rights before other franchises

New

were allowed, and for

this reason they were piotold how his company had spent $50,000
for the International Niagara Commission.
at that time there was not a waterwheel maker in
the United States that would make a wheel of more
than 500 horsepower, but how they had gone to
Switzerland and had wheels of 5,000 horsepower
made for Niagara. He told how his company was
first to apply the alternating-current
system, and

He

neers.

How

how it was first to transmit
meaning large quantities.

electricity

in

bulk,

"Is there anyone," asked Mr. Stetson, "who will not
say we are not entitled to the harsh criticism, but
to the thanks of the world for the application we
have made of electricity? If the falls attract 800,000 visitors annually, go to the power houses and
see the book of visitors there.
Note the names of
the eminent men, Lord Kelvin, the lamented McKinley, the viceroy of China, people from all sections, and you will agree that the power houses
attract the enlightened people of the world.
No
longer do we care to stand as targets for an irresponsible association.
Such criticism is not honest
criticism."
.

The

question of the transmission of power from
Dominion of Canada to the United States was
next taken up. The Burton bill provides for .a
the

minimum

transmission of 160,000 horsepower and
of 350,000 horsepower.
C. A. DeGersdorff of New York appeared for
the Niagara, Lockport and Ontario Power Company, asking that his company be allowed to transt 90,000 horsepower from the plant of the On-

marimum

a

m

;

He said his company had
60,000 horsepower and could buy
120,000 horsepower additional, or 180,000 horsepower
They had contracted to deliver 35,000
in all.
horsepower, while contracts for between 50,000 and
60,000 horsepower were pending. They had constructed over 400 miles of transmission lines, issued
$500,000 in bonds, of which $300,000 had been sold,
and had spent $1,250,000 for land. He stated they
could not get a fair return on their investment on
He hoped the secreless than 90,000 horsepower.
tary would designate an officer to investigate and
examine all plants. The plant of the Ontario
Power Company was described by an officer of that
company. Mr. H. H. Macrea told of the development of the Electrical Development Company of
Ontario, Limited, saying if they were shut out of
the American market it would mean disaster to the
Power Company.

tario

contracted

for

whole enterprise.
Hon. Frank A. Dudley of Niagara Falls appeared
in the interest of the Niagara Falls Transmission
Company. He told of the extensive holdings of
this company throughout Western New York, his
recital leading Franklin D. Locke of Buffalo, attorney

other interests, to object, expressing
but Mr. Dudley was able to convince his

for

disbelief,

the reliability of his statements, and
his pleasure to exhibit deeds of property holdings that surprised the competitors of his

of

hearers
later

it

was

The Niagara, Lockport and Ontario
Company and the Niagara Falls Transmission Company will cater to pretty much the
company.

Power
same

field in

Western

developed that there

New
is

York, and the hearing
an apparent keen feeling

existing between the two companies. The
Niagara Falls Transmission Company will distrib-

already

ute electric power generated in the station of the
Electrical Development Company of Ontario, LimMr. Dudited, on the Canadian side of the river.
ley asked permission to transmit 65,000 horsepower.
"Francis Lynde Stetson also appeared for the
Canadian Niagara Power Company, applying for

permission
lines to

to

transmit

power

transmission

over

Niagara Falls and Buffalo.

The Canadian

Niagara Power Company is allied with the Niagara
Falls Power Company, and Mr. Stetson explained
the cable connections between the great power
houses of these two companies.
The International Railway Comoany's interests
Pierce
at the hearing were looked after by President
and Attorney Frederick Chormann. This company
has a franchise which enables it to develop power
The machinery
in Victoria Park, Canadian side.
horsepower,
is installed for a development of 3.500
and this is to be increased to 8,000 horsepower.
This block of energy is sufficient to run the company's lines in the cities of Niagara Falls on both
sides of the river, and the company would like
to transmit the necessarv
lines in Niagara Falls, N.

amount

to

operate

the

Y.

On Thursday afternoon, after the hearing, Secretary Taft paid a personal visit to and made an
inspection of all the Niagara power plants on both
It was evident that he was
sides of the river.
greatly impressed by the wonderful works, of which
be was shown all features. The secretary may
anpoint an engineer to verify some things for him;
also to report on various matters relating to the
power development.

Among

those present at the hearing were General

WESTERN ELECTRICIAN

July 21, 1906
Ernst,

Commissioner

George

and L. C.
Sabin of the International Waterways Commission;
General MacKenzie, chief of the board of engineers,
Washington, D. C. Congressman James W. Wadsworth; Francis Lynde Stetson, C. A. De Gersdorff
and Hon. John G. Milburn of New York; General
F. V. Greene, John L. Romer, Edmund Hayes,
F. Howard Mason, George B. Matthews, Jacob F.
Schoellkopf, George B. Sawyer, Herbert Bissell,
Clinton

;

Bert L. Jones, Franklin D. Locke, Henry J. Pierce,
D. Olmstead, George A. Ricker, George Urban,
Buffalo: A. Monro Grier, Fred W. Hill, B. R.
Paine, V. G. Converse, R. B. Conquest, Niagara
Falls, Ont.; John L. Harper, A. H. Van Cleve,
A. C. Douglass, A. W. Gray, F. L. Lovelace,
Philip P. Barton, Arthur Schoellkopf, H. W. Buck,
Edward H. Perrey, Arthur C. Hastings, John A.
Merritt, Hon. Frank A. Dudley, J. A. Montague,
Alexander J. Porter and others of Niagara Falls.

W.

A Busy

Erecting Shop.

Probably the greatest number of large steamdriven units in process of erection ever assembled
under a single roof is shown in the accompanying
picture of the erecting shop of the West Allis
(Milwaukee) works of the Allis-Chalmers Company. The view is taken from the south end of
the building in such a way that the new extension, 589 feet in length, to the present shop may

ever poured
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by the Allis-Chalmers

Company, for
the frame and slide of a rolling-mill engine, to be
installed at the Sharon (Pa.) plant of the Carnegie
Steel Company, is indicated by 13.
No. 14 is two
of the Gillespie pumping engines, with a capacity
of 30,000,000 gallons per 24 hours, for the city of
Pittsburg filtration plant.
In addition to the heavy units visible "in the
picture, there are a number of others which are
hidden from view, including a triple-expansion vertical pumping engine for the Newport waterworks.
The addition to the erecting shop will be in readiness for use within a few weeks' time, as will also
the added machine-shop units Nos. 4, 5 and 6,
which open into the extended portion of the build-

there would be no shifting ^--responsibility in case
of failure.

Allis-Chalmers hydraulic turbines, turbine governors and generators are designed to meet specific
natural conditions. In addition to the work now
the shops, Allis-Chalmers hydraulic engineers are
daily designing plants for newly developed waterpowers.
Following the removal of the general
offices from the Reliance to the West Allis
(Milwaukee) works, the entire north section will be
devoted to the building of hydraulic turbines, governors and auxiliary equipment.

m

Watertight Telephone System Tor
Warships.

ing.

The Reliance Works of the Allis-Chalmers Company, Milwaukee, presents another scene of unusual
activity in the manufacture of hydraulic turbines
by an American company. There are at the present time under construction and in various stages
Hearing completion no less than 43 hydraulic-turbine units, aggregating 166,000 horsepower,
for
shipment to various portions of the United States,

The accompanying
tight

illustration shows a waterstation
to
be
installed
on the
California, South Dakota, Milwaukee, In-

telephone

Canada and Mexico.

U. S. S.
diana and Connecticut.
It was especially desired
that the instruments be unaffected by the action
of the air, the movement of the vessel, or the
concussion of heavy guns, and the switchboard and
exposed stations were to be absolutely watertight.
The picture represents one of the watertight

which

stations.

This is significant of a change
gradually taken place of late with
reference to the design and manufacture of hydroelectric machinery.
has

The marvelous

electrical

development of the

last

The operating

parts are mounted on a framewhich can readily be removed from the case
without the use of tools and without disturbing
any of the connections. One of the distinctive and

plate

original

features of this station is the double receiver, the two receivers operating independently
of each other so that either or both may be used.
The act of raising one of them to the ear brings
the transmitter into the proper position for talking,
and signals the switchboard.
When released all
parts return to their normal condition, making it
impossible for any user to leave the telephone connected to the line. The receivers are of the watchcase type, double-pole, with metal cases, the coils
being specially treated to make them waterproof.
The transmitters are of the solid-back type, the
chamber being hermetically sealed, there being used
nothing that will be affected by the moisture. The
arms will support a weight of 200 pounds. The
case which encloses the station is of- composition,
polished and oxidized and provided with a channel
into which is fitted a molded gasket of pure rubber.

Non-watertight stations are also provided. They
are interchangeable with the water-tight telephones,
the operative parts being mounted upon a mahogany base, instead of in a metallic case.
With each station there is furnished a separate
watertight vibrating call-bell. The design of the
mechanism of this bell is novel, the blow being
delivered to the gong through a phosphor bronze
diaphragm, which is reinforced so that there is no
danger of its being worn through by use.
The
parts of the bell are made of non-oxidizable metal
with the exception of the iron and steel parts,
which are copper-plated and lacquered to prevent
corrosion.
The operative parts of the switchboard are
mounted in a heavy brass case. This is gasketed,
so that when the cover is closed it is absolutely
water-tight.
The case is divided into two compartments, the upper containing the terminals and
the lower the switchboard proper.
The upper part
of the case is drilled for two-inch conduits.
The
terminals are of heavy copper lugs and are insu.

VIEW

IN

WEST ALLIS ERECTING SHOP.

be seen beyond the temporary partition which marks
The
the north boundary of the older structure.
entire building is 1,155 le et long, 113 feet wide
and 72 1/2 feet high to the roof trusses. The figures
shown in the view, and which correspond with the
following list, will furnish some idea of the. magnitude of most of the engines which are being
erected there.

Nos. 1 and 2 are two vertical long crosshead
type blowing engines for the Republic Iron and
Steel Company, 52 and 96-inch cylinders by 96inch stroke, with a capacity of 45,000 cubic feet
of free air per minute. No. 3 is a vertical steenle
cross-compound blowing engine, ordered bv the
Jones & Laughlin Steel Company.
Steam ends of two horizontal cross-compound
vertical-shaft centrifugal pumps for the Lawrence
Avenue station of the city of Chicago are shown
at No. 4, while No. 5 is a Reynolds vertical crosscompound engine, 34 and 72 inches by 6oJjnch stroke,
for direct connection to a 2,000-kilowatt generator
being built for the Memphis Street Railway Company of Memphis, Tenn.
Nos. 6 and 7 are two vertical cross-compound
Reynolds-Corliss engines aggregating 2,700 indicated
horsepower for the Hecker-Jones-Jewell Milling
Company. No. 8 is one of four horizontal noncondensing air compressors for the Buffalo-Susquehanna Coal and Coke Company; capacity, 5,000
cubic feet.
A double drum duplex direct-acting Corliss hoisting engine for the Shattuck (Ariz.) Mining Company, and designed to carry continuously an unbalanced load of 15.000 pounds at a speed of 2,000
No. 10 is a blowfeet per minute, is shown at 9.
ing-engine bed for one of several heavy furnaceblowing engines recently ordered by the Carnegie
No. 11 indicates the high-pressure
Steel Company.
cylinder for one of seven pairs of vertical long
cross-head type furnace blowine engines ordered
by the Edgar Thomson Steel Works, and No. 12
is
a vertical slide for beavv blowing encrine being
built for the Carnegie Steel Company, Carrie fur_

naces.

The famous

105-ton

single

casting,

the

largest

few years has been accomplished almost entirely
by electrical engineers and principally in conjunction
with the steam engine as prime mover. That fact
has in itself been a serious drawback to the development of proper designs for hydro-electric installations, as it has too often led the electrical
engineer to call upon the hydraulic engineer to
requirements which were arbitrarily fixed
fulfill
and not consistent with the highest efficiency obtainable under given conditions. On the other hand,
water turbines were formerly built in catalogue
sizes, from certain standard designs, and their development often failed to keep pace with that of
the generators.

Now.

in

hydraulic power plants of

piece of apparatus is constructed to suit the particular conditions under
which it must operate. This practice insures a
superior quality of machinery, reduces the cost of
maintenance, and at the same time insures greater

any

importance,

each

yet it does not wholly
regularity in operation
solve the problem of efficiency, for, upon being assembled, the various parts, separately designed, may
;

work in complete harmony.
Manufacturers of turbines only are interested in
selling turbines and are not interested in electrical
or requirements. Manufacturers of
specifications
not be found to

generators only are not interested in the difficulties
If the plant as a
the turbine manufacturers.
whole fails to produce the desired results, each has
an opening to shift responsibility: whereas, if the
maufacturers were equally iterested with the consulting engineer and the purchaser in the actual
results of the installation as a whole, the results
achieved would be easily determined and responsiof

Where the entire installation is debility fixed.
signed, manufactured and guaranteed by one manufacturer as a whole, the difficultv of determining
There is no furresults is practically eliminated.
ther necessity for determining the efficiency of the
generator, turbine, exciter and exciter turbine separately, with the necessary allowance for thrust
bearing

friction,

governor

drives,

etc.

The same
measured

efficiency

readily

by

once determined,

will be required, but is
actual electrical output, and,

WATERTIGHT TELEPHONE STATION FOR WARSHIP.

A

distinguishing feature of the
that the connections are made without
cords, there being used specially designed keys
The front of the switchboard is subinstead.
divided into vertical strips, each holding four keys.
By taking out two screws any one of these strips
may be removed, exposing for examination every
The whole
contact and connection on the strip.
which supports the case and signals, is
front,
hinged at the bottom so that it may be readily
let down, allowing the cables to be examined.
supervisory signal is provided with each connecting
circuit, the purpose of which is to indicate when
the conversation has been finished.
Provision is made for connection with shore exchanges, the signaling current being obtained from
The system will work in
a handpower generator.
connection with either a common-battery or maglated

board

with mica.
is

A

neto exchange.
Current for

the transmitters is taken from a
Holtzer-Cabot motor-generator of the noiseless type.
These circuits draw their current directly from

WESTERN ELECTRICIAN
motor-generator, there being no storage batThe ringing current is obtained from the
ship's ringing dynamotor, or, in case of disability,
from an emergency set of dry batteries. The system operates on a three-wire circuit, and five conversations can take place at the same time, or any
number of stations "can be connected and an order
transmitted simultaneously to them from any other
station.
The system as a whole has been built by
the Holtzer-Cabot Electric Company with a special view to ruggedness, so that nothing short of
actual violence can cause injury.
the

teries.
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CORRESPONDENCE.

United States Telephone Company lines will
between Cleveland and Columbus, Toledo and
Columbus, and Cleveland and Lorain, it is said.
After a conference the construction foremen of
the Central Union Telephone Company were entertained at dinner at the Chittenden Hotel, Columbus, a few days ago.
Various questions regarding
constructions were discussed.
The BrunsVick Independent Telephone Company
of Brunswick has increased its capital stock from
the

be

$5,000 to $20,000.

Great

ing the question of the supply of electric power to
London has been given largely from a political
point of view. At the outset the bill of the London

C.

County Council

is rejected, the reason being that
not sufficiently comprehensive to meet the
needs of the case, the point of view which all fhe
opponents took from the beginning. The committee
lays stress upon the fact that the bill is merely
permissive in its character and that, in fact, no
obligation is imposed on the council to carry into
effect any of the powers sought by the bill
neither
is there a prescribed time either for beginning or
for carrying out the work.
The committee considers that the council
should be under such
obligations and that under fair and reasonable
terms and conditions any company or local authority should have the right to require a bulk supply.
With regard to the scheme generally, the committee
expresses the opinion that further consideration
should be given to many matters pointed out during the course of the inquiry with a view to
amending and improving the scheme. The distribution scheme proposed by the council is disapproved, attention being called to the absence of
duplicate routes.
Up to this point the decision is clearly on the
merits of the bill, but the committee continues by
first saying that, whereas the scheme of the
administrative County of London and District Elec-

Indiana Telephone Company of
Aurora has been incorporated to build telephone
The
lines in Dearborn, Ohio and Ripley counties.
capital stock is $10,000.
Ernest W. Swarthout,
F. B. Shurtts and William H. O'Brien are the

The Southern

directors.
H.
C.

Brownell,
telephone
manufacturer of
preparing to increase his output 50 per
cent.
New factory buildings are being built which
will be equipped with the latest machinery.
The Home Telephone Company of Fort Wayne
is installing a new toll board of increased capacity.
A mortgage for $30,000 given by the Farmers'
Peru,

.

is

Mutual Telephone Company of Whitley County
(Columbia city) in favor of Robert R. Scott, receiver, covering all their property holdings, was
filed for record July gth.
The money derived from
the sale of bonds is to be used in the liquidation of
outstanding debts and for contemplated improvements to the plant.
The Farmers' Mutual has
been in existence four years and has over 1,000

The Merchants' Club and Business Men's Assohave agreed to support the servof the Independent company, which is extending its lines into all parts of the county.
Business men of Princeton are making a vigorous protest against the granting to the Cumberland
Telephone Company of a franchise which provides
for a sliding scale of prices that will increase as
telephones are added.
The Cumberland 'Telephone Company of Evansville has entered upon the work' of putting in a
conduit system. The company expects to complete
the work in three months.
The Indianapolis Telephone Company has ordered a new Central office switchboard of the
latest type, having a capacity of 17,600 lines with
Sco lines installed.
This with the present North
ciation of Sullivan
ice

and

South

14,000 lines

offices

installed

having

and

a

6,000 lines will total
capacity of 23,600. In

addition the New Long-distance Company has put
six gangs to work making new copper circuits in
many parts of the state. The company is also
building exchanges in
Shelbyville,
Spencer and
Frankfort, with a view of re-establishing purely
Independent exchanges in these cities, which have
during the last year come under the control of the
Eel!

Papers of incorporation have been filed for the
Telephone Company of Jasper, Ala. E. M.
Cranford is named as president, J. N. Odum and
William Gurganus vice-presidents, and J. A. Cole-

Home

man

and treasurer.
McMillan of Fayetteville, N. C, has sold
a large tract near the city on which a plant will
be erected by the purchasers for the manufacture
of telephone and telegraph cross-arms.
The Southern Bell is expending about $3,000 per
month in Birmingham, Ala., for improvements.
W. T. Gentry, vice-president of the company at
secretary

company.

Atlanta, says that the tardiness of the arrival of
material has been a considerable drawback to the
work now in progress.
The Southern Bell has purchased a site at Statesville, N. C, for a new exchange building and the
sum of $30,000 will be expended in this way and in
making improvements, including the common-battery system and the metallic circuit for those now
in
use.
The new system will be altogether up
to

date.

of

Moultrie,

an improved and larger system
with a capacity of 400 telephones to meet the growing demands.
The Chamber of Commerce and patrons of the
Southern Bell at Greenville, S. C, are seeing a
contract with the telephone people for a better
service
with improvements that will likely be
granted in a few days. There are seven tributary
exchanges in surrounding towns to which a better
service and connection are also promised in the
near future.
The Iredell Telephone Company, organized in
Statesville, N. C, in opposition to the Bell Company, has let the contract for about all of their material, and the fight between the two companies is
Ga..

will

install

made more

thus

L.

strenuous.

Blake Compressed Cleats for Wiring.
The

cuts
show examples of the compressed
made by the Blake Signal and ManufacturCompany of Boston. These cleats are designed

cleats

ing
for use with low-voltage wiring, such as that for
telephones,
telegraphs,
annunciators,
bells,
etc.,
where such circuits are run over plastering or in

S.

Telephone News from the Northwest.
The Sykeston New Home and Roosevelt TeleCompany has been formed at Sykeston,
N. D., with a capital of $10,000.
The recent consolidation of Independent telephone lines in North Dakota is said to have been
engineered by the Tri-State Telephone and Telegraph Company and will afford that company connections with about 1,000 miles of toll lines.
The Wisconsin Telephone Company at Green
Bay, Wis., announces that telephone service for
city offices must be paid for.
B. W. Moore of Stewartville, Minn., has gone to
Chatfield, Minn., where he becomes assistant manager of the People's Telephone Company.
The Hughes Electric Company of Bismarck,
phone

N.

D., has sold its telephone lines from Bismarck
Dickinson and Glendive to the North Dakota
Independent Telephone Company.
The Iowa Telephone Company has applied for a
franchise at Valley Junction, Iowa.
C. G. Munsell has purchased the City Telephone
Company's system at Tabor, Towa, and will consolidate it with his system at Sidney, Iowa.
R.
to

msmmmmsk&

ganization of the operating forces.
The reorganization will not reduce the value of the service,
but will rather make the operation more uniform
and economical in all departments. C. Y. McVey,
general manager of both companies, is engaged in
he reorganization work.
Such extensions will be
made to the lines as are needed at this time, but
otherwise no extensive additions have been planned
for the present.
The preferred stock of the Cuyahoga Telephone Company has been increased
$300,000, and this has been sold in the various
towns over the Central states. The proceeds, will
he used to lift a portion of the floating debt and
make such improvements as are necessary. The
remainder of the floating debt will be taken care
of as soon as possible, the policy of the company
being to wipe it out.
The main portion of the
$200,000 that will be spent for improvements in

BLAKE COMPRESSED CLEATS.
ether places where staples cannot be used.
They
are treated to be impervious to dampness, and it
is pointed out that there is no breakage under the
blows of a hammer or otherwise.
Wire nails can
be used as well as screws, and these cleats cost
much less than porcelain. When stringing long
runs of wire, the end cleats will hold the slack
until the wire is secured at intermediate points.
Large quantities of these cleats are sold to telephone and telegraph companies, bell-hanger, automobile and motor-boat builders and the like.

GENERAL TELEPHONE NEWS

I

The Muellersville-Brenham (Tex.)
Company has been incorporated by W.
Otto Zander and others,

all

of

Telephone
F.

Mueller,

Brenham.

The Home Telephone Company
will

improve

$20,cco.

New

tric

Power Company

is

based on

scientific lines

and

calculated to afford a cheap supply of electrical
power at private risk, yet it recommends that the
County Council should be the controlling authority.
In other words, this is a practical invitation to
the London County Council to come forward nepct
year with a proposal based on the lines of that
provided this year by the Administrative company,
thus once again delaying the supply of cheap power
to London purely on political grounds, for it
was
equally open to the committee to recommend Parliament to allow the company's bill to proceed this
year.
Already two years have been wasted in the
matter by the influence of the municipal authorities
of London and suburbs.
In conclusion, the committee points out that the
London County Council has it within its power to
either (1) undertake the whole work, (2) retain
for itself one part of the undertaking while permitting a private enterprise to undertake another
F ar t» (3) to lease for a substantial consideration
the whole enterprise to a private company and to
resume possession of it when the initial stages are
over.
The adverse report of the finance committee
renders careful consideration to the latter two
alternatives imperative.
The committee considers
that the provision of cheap electric power for
London is so important and pressing that it does
not view with favor the possibility of the question
being indefinitely hung up, and it urges that the
council should be prepared to make a decision as
to its future action early enough to allow other
bills to be presented next session.
Some proposals
that were made for a high-tension transmission
scheme from the coal mines are dismissed as impracticable, and the final words of the report are
hat no other power bill should be proceeded with
this year.
The foreign engineers and scientists who are
visiting Great Britain as the guests of the Institution of Electrical Engineers have been confining
their attention to the provinces and Scotland since
my last notes. Birmingham, Manchester, Liverpool, the Lake District, Glasgow, Edinburgh, Newis

I

,

Ohio Telephone Notes.
The^ new owners of the United States and Cuyahoga Telephone companies are engaged in a reor-

;

B.

C.

The Moultrie Telephone Company

subscribers in the county.

is

it

Southeastern Telephone Developments.
Indiana Telephone Items.

Britain.

London, July 3.— It is to be regretted that the
decision of the committee which has been consider-

of Joplin, Mo.,
telephone plant to the extent of
switchboards will also be installed.

its

The

annual convention of the Association of
Independent Telephone Companies of New York
State will be held in Niagara Falls on August 26th,
27th and 28th.
The Beatyville (Ky.) Home Telephone Company
has been organized with a capital of $5,000, which
may be increased to $10,000. G. W. Cann, J. C.
Richardson and others are the incorporators.
Among the recently incorporated telephone companies are the following:
Preston Telephone Company, Preston, Iowa; Kimball Telephone Company,
Kimball, Kan.: Kendrick and Avery Telephone

Company, Kendrick. Okla. Platte Vallev Telephone
Company, Scott's Bluff, Neb.
;

castle-on-Tyne and

Leeds will all have been visworks inspected by the end
of this week, the survivors, if any (as one scribe
has put it), then returning to London. Sir Oliver
Lodge welcomed the visitors to Birmingham at
a luncheon given by the members of the local
ited

— and

section

—

numerous

of the

Institution

of

Electrical

Engineers.

The programme in all the towns has been the same,
an official welcome and lunch, then visits to the
important engineering works.
The interest in
these latter has been greatly facilitated by the admirable guidebooks that have been prepared for
each town, giving a technical description of the
works to be visited.
Within the last week or two there have been
no less than five serious tramcar accidents, due
to the failure of the brakes to act.
In almost
every one there has been a fatal result and the
government is being urged to order an inquiry
into the particular accidents and also a general
examination of the whole question of tramcar
brakes.
The most violent accident of all was in
London, where a car had a clear run of nearly
a mile, during which it was completely out of con-

although fitted with electromagnetic wheel and
track brakes.
Three persons were killed and over
20 injured, while among the vehicles demolished en
route was a motor omnibus which was smashed
to atoms.
Tn nearly all the accidents the rails
were greasy and the wheels seem to have become
locked when the brakes were applied.
A special
trol,
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inquiry is to be held into the whole question at
the instance of the Board of Trade.
The English house of J. G. White & Co. has
had a most successful year's trading.
The net
profit was $180,000, which is in advance of any
previous year.
feature of the firm's progress
is the large amount of foreign and colonial work
that is being carried out, while advantage has also
been taken of favorable opportunities to assist in
the financial development of enterprises having
relation to its own line of business.

A

Quite an amused interest is being manifested in
the controversy between the London County Council and the Greenwich Observatory authorities with
regard to the alleged interference from the council's generating station to the measurements, etc.,
carried on at the observatory.
One can hardly
conceive the generating station which has cost
some $4,ooo,oco being shut down, while on the
other hand it has been officially announced that

—

—

is no intention of removing the observatory.
There is some talk of the appointment of a special committee of investigation.
G.

there

Dominion of Canada.

— The

Dominion Coal Comorder to largely increase
its output of coal, has ordered three Westinghouse
generators of 500 kilowatts capacity, together with
exciters, transformers and motors.
This apparatus
is to be used for pumping, ventilating fans, hoisting, lighting and general work.
Mackenzie & Mann, the Canadian railway magnates, are the principals in a company just incorporated by the Dominion government, to be known
as the Port of Para Docks Company.
The capital
stock of this new concern is placed at $17,500,000,
with headquarters at Toronto, Ont.
The powers
granted include the operation and construction of
railways, docks, and to generate electric power for
heat, light and other purposes.
The field will be
confined exclusively to operations in Brazil, South
Ottawa, Ont., July

pany of Nova

14.

Scotia,

in

America.
The Pueblo Tramway, Light and Power Company, recently formed by Canadian capitalists, has
taken over the lighting and power companies in
the city of Pueblo in addition to the tramway
lines.
The latter were secured from the Werhner
Beit Company, which also owned the Mexican
tramway lines, while the lighting and power companies were acquired from other English capitalists.
The Pueblo company will have a capital of
$5,000,000 of bonds and $3,500,000 of stock.
The Electrical Development Company and the
Cataract Power Company have, it is understood,
come to an agreement concerning the territories to
be respectively occupied by each.
This will tend

undue competition. E. R. Wood, W. R.
Brock and A. M. Grenfell, London, England, have
become directors of the Electrical Development
Company. A meeting of the shareholders will be
held August 7th to authorize the purchase of bonds
and stocks in the Niagara Falls Transmission Company, a subsidiary company organized to transmit
power to New York state. A controlling interest
to prevent

also be acquired in the Albion Power Company and the Niagara Falls Gas and Electric Company which will give the company the right to sell
current for light, heat and power in 27 towns and
will

New York

villages in
A. B. Smith

state.

Montreal, general manager of
the Grand Trunk Pacific Telegraphs, has left for
the West to look over the ground for the line
which will, in a short time, reach Winnipeg, Man.
This company works under a Dominion charter
which gives it the right to use telegraph, telephone
or space telegraphy as it chooses. The company is
capitalized at $5,000,000 and is entirely independent
of the Grand Trunk Pacific Railway, except that
it is under contract to use the new railway's lines
whenever possible. In addition to this the company
purposes to do business apart from the railway
lines and to run
These
wires across country.
lines, when completed, will be the greatest in the
of

Dominion, it is said.
A big merger has been put through which will
bring under one management the Montreal Park
and Island Railway, the Terminal Railway and the
Montreal and Suburban Railwav. This combine, it
is
stated, will be leased to the Montreal Street
Railway Company on a basis that will yield a guaranteed dividend on the stock of the leased company.
Whether the combine will adopt the name
of the merging companies or whether it will be
in

control of a new directorate has not yet
disclosed, although in all probability it will
known as the Montreal Park and Island Rail-

the

been
be

W.

way Company.

New

England.

—The

Boston Elevated Railway
Company's officials have accepted the Cambridge
subway bill passed by the recently adjourned MasBoston, July

T4.

The' bill provides for a subsachusetts Legislature.
way between the new Cambridge Bridge, which

Boston and Cambridge, and Harvard
Square in Cambridge, and a later built subway
between Craigie Bridge and Harvard Square, via
East Cambridge,
Governor Guild of Massachusetts has nominated
Alonzo R. Weed of Newton, Mass., to succeed
connects

St

Samuel W. George

as gas and electric-light commissioner. The Executive Council will not act on
the nomination until next week.
Mr. George's
term has expired.

The Massachusetts gas and

electric-light comhave given a hearing on the Beverly
Gas and Electric Company's petition for authority
to increase its capital by an issue of new stock
amounting to $200,000. There was no opposition

missioners

the petition.
Andrew W. Rogers, treasurer of
the company, explained that the proceeds from the
new stock were needed on account of the rapid
increase in the company's output, due to the United
to

Shoe Machinery Company having located its plant
Beverly.
The company's capital is $194,000.

at

The Haverhill Electric Company has petitioned
for the Massachusetts gas and electric-light commissioners' authority to issue capital stock amounting to $120,000, the proceeds to be used for new
power houses and distributing system.
The New England Telephone and Telegraph Company has reduced its charge for an extension to a
measured-service instrument from $12 to $6 per
year, and the price of a receiving set, in Boston,
from $45 to $36.
Samuel G. Colt, an electrical engineer of Pittsfield. Mass., has bought the Richmond Iron Works
at Cheshire, Mass., and the mining rights of an
adjoining farm and will manufacture high-grade
charcoal iron.

The Pensacola Electric Company of Portland,
Maine, has filed its certificate of organization. It
proposes to build and operate railways operated by
electricity, steam or other power.
It has a capital
of $1,300,000. Charles M. Drummond of Portland
is president and John C. Rice of Boston, Mass., is
treasurer.

The New York, New Haven and Hartford RailCompany has substituted steam for its third-

road
rail

system between Hartford and Bristol,

electric

Conn., via

New

The company

Britain.

power on

will

install

between Middletown and
Berlin, Conn., as soon as possible, and establish a
fast electric service between Meriden and Middletown. It will also put electric power on its Northampton division ont of New Haven and on its
steam road between New Haven and Waterbury,
via Cheshire.
President
Mellen has formulated
plans for elaborate experiments in combined steam
and electric service out of Hartford.
The American Steel and Wire Company is building an addition to the power house at its Worcester
(Mass.) plant, in which will be installed an 800horsepower gas engine with a direct-connected generator.
The steel fence factory is to be used for
making a rail bond for third-rail electric railways.
electric

The company
ing No.
electric

is

to
cables.
40.

its

line

also building an addition to buildbe devoted to the manufacture of
This addition will be 202 by 102
B.

feet.

New
New York

York.

—

July 14. Statistics of manufacturing industries of this city for the year 1904
have been given out by the director of the census.
The statement shows 20,839 establishments with an
output of $500 or more, an increase of over eight
per cent, since 1900, with a capital of $1,042,946,487,
an increase of over 22 per cent. The cost of materials used was $818,029,267, an increase of 29
per cent., and the miscellaneous expenses were
The
$206,825,065, an increase of 60 per cent.
value of the products was $1,562,523,006, as against
for 1900, an increase of over 30
$1,172,870,261
per cent.
The. scheme for a municipal lighting plant in
this city, for which sites have already been purActing on a
chased, will probably be abandoned.
report prepared by Chief Engineer Chandler Withington of the Finance Department, the Board of
Estimate has refused to appropriate $25,000 to pay
the expenses of continuing the mayor's special
lighting commission, on the theory that as conditions have changed in regard to the cost of
lighting there is no further need at present for
The abandonment, for the presthe commission.
ent at least, of the plan is due to the greatly reduced bids for lighting which were submitted by
They brought
the lighting companies last spring.
the cost of lighting down so low that the city
officials immediately began to inquire whether or
not it would pay the city to erect its own plant
at a cost of $7,500,000.
The "Real Rapid Transit Association of Brooklyn" was organized this week with Judson Wall
The association at once laid out a
as president.
tentative route for its proposed Behr monorail
It starts at the Williamsburg Bridge, goes
line.
through Williamsburg, Flatbush, Bensonhurst, and
to Conev Island, there making a loop and coming
back through South Brooklyn, along Third Avenue
to Flatbush and Atlantic avenues, there connecting with the Interborough Subway, which is now
The monorail system would be partly
building.
city,

.

subway and partlv

elevated.

Mr.

Behr said the

speed of the trains could be a mile a minute with
The new organization purposes to get the
safety.
consent of 60 per cent of the property owners
alonp- the proposed route, lay the matter_ before
the Rapid Transit Commission, and if possible get
system.
a franchise for the building of the new

Writing to the New York Times, O. L. Hollander makes a plea for street cars for women only
during the rush hours. He says: "That would
do away with a great deal of the rough handling
the women get at the hands of the rougher element of men. There are special smoking cars for
the men; why not cars for the women only?"
The Erie Railroad announced to-day that it has
just ordered five new electric cars, intended for
service on
electrifying

its
Rochester Division, the work of
which is now under way.
There promises to be a renewal of the local
telephone fight next week. Today was the last
day allowed by the Board of Estimate to the New
York Telephone Company and the New York and
New Jersey Telephone Company, in which to
submit an offer to the city for a franchise along
the lines laid down by the Bureau of Franchises
for the Atlantic Telephone Company
(Indepen-

dent).

The

Atlantic

application

was

laid

aside

by the board on June 13th. At that time the board,
on the recommendation of the Bureau of Franchises,
called on the Bell companies to enter into the
same sort of an arrangement with the city as that
proposed for the Atlantic.
The understanding
was that if the existing companies would do this,
the Atlantic company would be turned down on
its
application for a franchise.
Controller Metz
said that he had not received an answer, and that
he did not believe an answer would be sent.
All the 19 new subway routes laid out last
year by the rapid-transit commissioners were approved by the Appellate Division of the Supreme
Court for the First Department on Thursday, including the Third Avenue route, over which litigation has been begun.
The court, however, imposed the condition that the board should select
and contract for the construction of all desired
routes within two years, as the approval will be
withdrawn from all routes not under contract
within that time.
Two large electric locomotives arrived here on
Wednesday from Schenectady and were placed in
the new pit shed near the Highbridge station of
the New York Central lines.
They are to make
experimental runs on the track from Highbridge
to Kingsbridge.
They weigh 175,000 pounds each
and are the first of the order for 35 electric locomotives given by the New York Central
Railroad to the American Locomotive Company
to
be
delivered.
There are
18
more nearly
completed and due to arrive here before September ist, the day set for the opening of electrical
service on that railroad from the Grand Central
Station to Highbridge on the main line and Wakefield on the Harlem division.
At the offices of
Edward B. Katte, the well-known electrical engineer
railroad,
it
was stated that the first
of
the
one of the 125 steel electric motor cars for the
suburban service had started from Berwick, Pa.
While the big electric locomotives are to draw
the through trains to and from Highbridge until
the main-line service is finally extended to Croton.
the motor cirs running in five and seven-car trains,
together with steel trailers, are to care for the
suburban service. Fifty-five trailers have been ordered from a St. Louis car-building company, a,nd
first

lot

will

soon arrive.

Power

in

the

first

the

turbine-driven

generator

in

the Port Morris power house has been turned on
to a portion of the line equinped with the third rail
nearest the power house. Another of the turbine
generators is nearly ready, and before the service
is opened the entire plant of four generators, with
a capacity of 40,000 horsepower, sufficient to operate the traffic of the road to Croton, will be in
The power house in Glenwood,_ de'ooeration.
signed to take up one-half of the burden, is a»
C. I. C.
yet uncompleted.

Ohio.

—

Cleveland, July 14. The Indiana, Columbus and
Eastern, which has just completed its organization
for the purpose of operating the lines in Ohio included in the purchases of the Schoepf syndicate,
will make a strong bid for local passenger business
in the territory through which it passes, as well as
express and light freight. It is stated that the
company has no intention of competing with the
steam roads for heavy or through business at this
The company is gathering a staff of expetime.
rienced operatives to look after the business.
The Forest City Railway Company of Cleveland
has made application for franchises on 12 streets
Should the Cleveland Electric Railway
in the city.
Company desire to bid on any of these routes it
way
will have to make a bid on all, as there is no
really
to find out what ones the new company
wants.
For the last week or two organizers have been

Cleveland endeavoring to form a union among
the conductors and motormen of the Cleveland
There has been no
Electric Railway Company.
union among the men for years, and they have
enjoyed as high wages and as many privileges as
The officers
the employes of any other system.
object to their men being bothered by outside
people who have no interest in the matter other
than to strengthen their organization. The comin

pany has had no trouble with its men. The management of the Cleveland Electric Railway Company
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has found it Dest to discharge something like 100
of its men within the last few days, and they
happen to be among the number who have enrolled
themselves with the union. There is a strong division of opinion among the men as to the advisability of a branch of the organization among
them.
The Lake Shore Electric will shortly ask the
council of Sandusky for a franchise for its line
'

running to

Tiffin
will

company

the

from Cleveland

and Fostoria. It is possible that
put Sandusky on the main line

to Toledo.

At Lima a few days ago the contract for the
new executive building and car shops of the Schoepf
roads was let to Val Heil of that place. The buildings will cost about $100,000.
Some other contracts
for increasing the

power and other work were

also

let.

The Cleveland

city authorities will take up the
of furnishing light for the federal building
from the plant that will light the new city buildings
when they are completed. It is the intention, if
possible, to have one plant light the city, county
and federal buildings and furnish power for the
proposed high-pressure water system, in order to
do away with smoke as far as possible.
The Electric Sterilized Milk Company of Columbus has increased its capital stock from $10,000
to $25,000.
C. B. Wolfe is president of the company.
Depositions were taken in Cincinnati a few days
ago in the receivership case against the Henderson
City Railway Company of Henderson, Ky., which
Rich, the defaulting
was largely owned by A.
Cincinnati banker. It is said that Rich is in Honduras.
O. M. C.

plan

L

earnings also a little better. Except in one case,
no reduction in the rate of taxation was asked,
which shows that the Indiana electric roads have
been prosperous during the year.
The Fort Wayne and Wabash Valley Traction
Company has ordered plans for the erection of a
new terminal station, which is to be similar to the
Indianapolis Traction and Terminal station.
An electrical supply company has asked for the
appointment of a receiver for the Andrews Light
and Water Company, a corporation organized this
year, to furnish light and water for the town of
Andrews. A plant to furnish street and commercial lighting was installed and the company is promoting an electric line between Monon and Andrews.

Indianapolis

—

Grand Rapids, July 14. The Board of Supervisof Midland County have given permission to
Frank B. Wixom and others of Detroit to dam
the Tittabawassee River at Edonton and other
points for electric lighting and other purposes, costing from $800,000 to $1,060,000.
The H. M. Loud Company has obtained by lease
and by. purchase 100 miles of land lying on each
side of the Au Sable River and branches from
Au Sable and Oscoda up the stream, and will
furnish these towns and others along the Lake
shore with electric power.

Improvement Company at Standhas secured permission from the board of SuRifle River

pervisors to build a dam along the Rifle River to
furnish power to Bay City, Saginaw and other
points.

In a recent interview
of the Michigan United
that the interurban road

President

M. W.

Mills

Railways Company said
from Lansing to Jackson
would be in operation next spring. Mr. Mills admitted that no work was being done on the proposed railroad at present, but his reasons for this

were that there was other work that had to be
taken up which would bring better financial results
Mr. Mills said, however, that as
more quickly.
soon as the work now being done on the Lansing
and Suburban and other divisions is completed the
construction of the Jackson road will be started.
An extension of its franchise in Durand is asked
by the Owosso and Corunna Electric Company until
December, it being probable that Corunna will
know by that time what it will do in the matter of
the franchise asked for there.
W. B.

L

Indiana.

—

Indianapolis, July 14.
Progress during the last
six months in the interurban industry in Indiana
is illustrated by a map just issued by the American
Engineering Company of Indianapolis. Compared
with a similar map issued by the same company
six months ago the new map shows that 220 miles
of electric road have been put into operation since
January 1st, and that construction work has been
begun on almost 400 miles additional.
The Louisville,
Albany, West Baden and

New

Lick Railway Company has increased its
stock from $10,000 to $250,000.
Frank G. Norveil, assistant general passenger and
freight agent for the so-called merger traction lines
in Indiana, has completed arrangements with various steam roads whereby joint excursions may be
run periodically during the summer to St. Louis,
Chicago, Toledo, Detroit and other cities. The
traction lines will run excursions into Indianapolis
and then carry the excursionists to outside points
and turn them over to the Wabash, Clover Leaf or

Frenck

capital

C. C.

and

L.

Murdock &

Marshall, the new owners of the
Evansville and Princeton traction line, have removed the offices of the company from Princeton
to Evansville.
This line is to he greatly improved
and gradually extended tin the Wabash to make
connection with the Wabash.
The electric railways in this state are now occupying the attention of the State Tax Board, and
representatives of these lines are furnishing evidence
of the valuation of their property. The board requires a detailed statement showing just what items
were included in the operating expenses. The representatives of
he companies that have thus far
appeared before the board stated that their property
was in better condition than last year and their
I

are interested in the ven-

It is stated that Indianapolis capitalists have purchased canal rights at Connersville with a view of
converting the waterpower to some use.
The Columbus Electric Street Car and Light
Company has secured a new 50-year franchise to
operate an electric railway and lights in the city

of Columbus.

The Fairbanks-Morse
Company of Indianapolis

Electric
Manufacturing
has been incorporated to
do a general electrical manufacturing business. The
capital stock is $150,000 and the directors are C. H.
Morse, Walter E. Miller and S. L. Hadley.

The Worth Manufacturing Company

of Evansmanufacture automobiles, motor vehicles, motor cars, motors motor
appliances and electrical supplies of all kinds. The
ville

has

been incorporated to

capital stock

is

$100,000.

James W. Worth

dent and John C. Zutt secretary.

is

presi-

S.

S.

Illinois.

ors

ish

men

ture.

Michigan.

Huron
The

July 21, igo6

—

Peoria, July 14. The transfer of the property
of the Central Railway Company with all its holdings, cars and valuable franchise privileges has
been made to the Peoria Railway Company, a corporation organized to take over the interests for
the McKinley syndicate, by whom the property
last fall.
The new company has
executed a trust deed to the Chicago Title and
Trust Company for $3,600,000. Part of the money
will be used for paying off $560,000 of an outstanding bond issue of the Central Railway Company,
while the stockholders of the old company will

was purchased

$1,000,000 for their holdings.
The remainder of the money, it is thought, will be
used to finance the numerous interurbans now being built by the syndicate.
Another deed was filed for the transfer of the
site of the new power house to the Peoria, Bloomington and Champaign Railway.
With the transfer
is an
agreement that the new power house will
supply power for the street-railway lines as well
as the interurban.
This will allow the power
house of the old Central Railway Company to be
receive

dismantled.

Work

on the Bloomington line is progressing
rapid pace, the contract for the bridge over
Farm Creek has been let to the Crescent Stone
Company of this city. On the river bridge, Cullon
& Co., who have the contract for building it, have
started the laying of concrete in the second pier.
The plan of the Illinois Traction Company to
cross the Mississippi River at St. Louis by ferry
has resulted in the formation of a $1,000,000 boat
company to handle the business.
Joseph Clarke
of New York, who is the head of several electric
roads in Northern Missouri, is organizing the company to operate steel passenger steamers on the
Mississippi between St. Louis and New Orleans
and between St. Louis and St. Paul.
The new 2,000-kilowatt turbine generator at the
Riverton plant (Springfield) is now running.
M. L. Harry has been appointed general superintendent of the McKinley system, with jurisdiction from Clinton to St. Louis, with headquarters
at

a

The line will first be built to Galva
extended to Galesburg.
The Chicago and Alton's motor car, which has
been tried and is designed for interurban work, is
to have some radical changes made.
The Carson-Payson Company of Danville has
been incorporated, capital $25,000, to conduct a
heating, lighting and plumbing business.
Incorporators are E. E. Payson, W. H. Carson and H. E.
construction.

and

later

Southeastern States.
N. C, July 14.— The city of Winston,
C, has granted a franchise to the WinstonSalem Southbound Railway, a steam road, to build
an electric line in the city. Judge E. B. Jones
acted as counsel before the city board in making
application, and set forth that the system would
Charlotte,

N.

many of the business streets of the city.
The electric-light plant at Eminence, Ky., was
sold on July 2d at public auction under order of
the Circuit Court, to T. D. Cole, who paid $4,000.
The Schofield Construction Company of Philadelphia has been awarded the contract for constructing the power house for the Norfolk and Portsmouth Traction Company. The bid of the Philadelphia company was $190,000. The power house
will be located on Reeves Avenue and Mills Street.
The building will be 168 by 157 feet, of brick and
concrete construction. There will be two stacks
costing $25,000.
Mayor J. P. Young, W. H. Gaither and associates
are, behind a movement to give Newton, N. C, a
modern water and electric-light plant. To date
$50,000 is in sight and will be available when called
for. The town will later issue bonds to take up the
notes made in building these municipal plants.
The Bristol (Va.) Belt Line Railway has begun
work on a line into the city, which will eventually
be carried to the Virginia Institute and City Park.
Arrangements are in progress for the financing
of the Baltimore Terminal Company, which will
give entrance into the city to the Washington, Baltimore and Annapolis electric railway, which is
building a line between Washington and Baltimore.
take in

Northwestern States.

—

Minneapolis, July 14. Plans for the erection of
the dam at Kilbourn, Wis., have been completed.
The dam will be 800 feet long, of crib and concrete
construction.
Four sets of wheels of 2,200 horsepower each will be installed and so arranged that
the capacity may be increased later.
The city of Eau Claire, Wis., is considering the
advisability of building a dam at Shawtown across
the Chippewa River for power purposes.
Co. of New York have begun
new power house at Fraser, Iowa,
for the Newton and Northwestern Railway Company.
The work of electrifying the road will pro-

incorporators.

The Grand Forks (N. D.) Gas and Electric
Company has let the contract to Dinnie Bros, for
It will be
the erection of a new power house.
100

The
put

Power Company.

All

Harry.
Emil G. Schmidt, general manager of the Springfield Consolidated Railway Company and the
Peoria
Gas and Electric Company, has rejected the franchise ordinance permitting the company to lay
tracks on some of the more important streets in that
city.
The rejection was caused by a clause permitting the city to retain the right to purchase
the
_

physical properties of the company at the expiration
of the franchise.
The capital stock of the Alton, Jacksonville and

Peoria Railway
$10,000

by

to

Company has been increased from
The road was incorporated

$300,000.

St. Louis capital,
but active operations were
suspended, owing to difficulty in securing the
right-of-way.
Jacksonville held out for some time,
hut has finally granted a franchise.
Work has commenced on the new electric railway between Kewanee and Galesburg.
W. T.
Brennen of the Electric Contract Company of Chicago is in Kewgnee and will superintend the

feet,

two-story,

and

will

cost

about

Stillwater

Gas and Electric Company

will

high-tension wires underground, build a
sub-station and make other exoensive im-

its

new

provements to its plant at Stillwater. Minn.
Tyndale Palmer of New York has made arrangements with terminal companies at Des Moines
and Council Bluffs, Iowa, for his proposed electric
railwav between those places, to enter both cities.

works

line, and W. H.
Owen
Madison County Light and
of these will report to Mr.

Louis

no

by

$40,000.

the

Springfield-St.

the

ceed rapidly.
The Fort Dodge, Des Moines and Southern Interurban has negotiated a loan of $2,150,000 and
has filed a mortgage of 4J^ per cent, for that
amount with the Old Colony Trust Company of
Boston.
The Northwood (Iowa) Electric Light and Power
Company has filed articles of incorporation with
L. Dwelle heads the list of
a capital of $25,000.

He

superintendent of the

White &

G.

J.

work on

Decatur.
A. V. Schroeder has been a-^ointed
superintendent of the Decatur Railway and Light
Company and also of the Springfield-Decatur and
Decatur-Clinton lines.
L. O. Williams is made
superintendent of transportation on the same division.
Thomas Wood will be superintendent of
at

V N

Callahan.

make his headquarters at Greenfield, Iowa.
contracts have -been let at Williston, N. D..
for the construction of an electric-light and waterwill

The

A

plant.

company

of local capitalists has been organized at Belle Plaine, Minn., with a capitalization
of $10,000, for the purpose of putting in an electriclight system.

R.

Mexico.
Mexico

Mexico,

—

July 11. Telephone systems are being installed in many of the miningcamps of this country, many of the larger mines
having their individual systems.
It is stated that
not only does a full telephone system insure greater
economy by providing a means of instant communication between all parts of the works, but it is
a safety appliance as well.
The Vallecillo mine
in the district of the same name is one of those
that has adopted the telephone in Northern Mexico.
Mechanical difficulties present themselves in ininstalling underground systems, but recent inventions have practically obviated these and a proper
installation will insure a practical working system.
Many mines find it a consideration of value to extend their, lines to the nearest town at which there
City,

July 21,
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ic

a telegraph station so that messages can be sent
and received direct from and to the mine.
Both galvanized and copper wire are used, but

is

is considered the better of the two, as
not so readily affected by the water and mine
Glass and wood are not as good as porcegas.

the

The house has been modernized

in recent years
a comfortable dwelling place and the object
of much interest to visiting strangers.

and

latter

is

it

and

supports,

for

lain

the

telephone,

much

if

moisture exists, should be encased in a metal box
with an air-tight door kept shut except when the
Universal attention
telephone is in actual use.
being attracted to the telephone as a mining
is
accessory and manifold uses are being noted all
The matter is one inviting careful study
the time.
as to details, making such systems possess the
Mining experts in the United
highest efficiency.
States and Mexico are devoting much time and
W. D. H.
attention to this study.

Pacific Slope.

—

San Francisco, July 12. The
phone and Telegraph Company

money

deal of

Pacific States Teleis spending a great
rehabilitating its system in San

in

Francisco and vicinity and has
great deal. The service, however,

accomplished
is

still

far

a

from

many respects in some extensive disSubscribers often have to wait nearly an
hour to get a long-distance connection with Oakland,

Cal.

is

Bernard V. Swenson, secretary of the American
and Interurban Railway Association, and

Street

D. Keegan of

J.

grounds

New

York, inspected the state

fair

Columbus

last week in preparation for
the exhibits that will be made during the big convention to be held there in October.

at

Prof. C. L. Cory, head of the deaprtment of
mechanical and electrical engineering at the University of California, Berkeley, Cal., is to be professor of electrical engineering at the university. A
separate chair of electrical engineering will be created at the university by the recent $100,000 endowment of Clarence H. Mackay for the purpose.

Clarence H. Mackay, who has given $100,000 to
establish a chair of electrical engineering at the
University of California, as a memorial of his
deceased brother, John W. Mackay, Jr., is the only
living son of the late John W. Mackay.
Upon the
death of his father, four years ago, he undertook
the care of the immense estate, and has earned a
reputation

satisfactory in

tricts.
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J.

W.

for

business

Christie

of

capacity.

the

Northwestern

Telephone

Exchange Company, Minneapolis, Minn., has been
advanced from the position of general superintend-

by the company's
building on the site of the
building which was destroyed by
executive
The new structure will be made
the great fire.
and will be taller than its
almost fireproof
The rehabilitating of the three other
predecessor.
large new buildings that were burned out by the
conflagration is progressing steadily and more or
Park Staless operating is being done from each.
At the main office,
tion is also in operation again.
on Bush Street, near Grant Avenue, quite a force
of operators is on duty using a temporary switch-

ent to that of treasurer* with headquarters in
Minneapolis. Heretofore the treasurer has been in
Boston, but President Pettengill recently changed
his headquarters, and now the treasurer is also
located in Minneapolis. Mr. Christie has been with
the company for 22 years.

board on the ground floor. Business was resumed
there on May 27th with one subscriber, and 1,097
lmes are now connected, serving 1,700 stations.
The new switchboard for this office was built in
the East in record time to replace the one which
was burned when just about ready for use. The
new board, which is said to b'e the largest of its
kind in the world, is expected to arrive any day
and it will be installed with all possible haste. The

lic-utility

been

have

Plans

for

architect

prepared

fine

a
offices

installing many new telephones every
day, but it will take a long time in all probability
to reach the 50,000 mark again with such an ex-

company

is

tensive burned district.
There has been a great increase of business with
the Pacific States Company on the Oakland side
new office is nearly completed on
of the Bay.
handTwelfth Street at Seventeenth Avenue.
some two-story office has just been constructed at
Berkeley.

A

The
a

A

Oakland Consolidated Traction

large

gang

at

work

in

Company has

Oakland laying tracks

Street to Broadway from Webster
Street.
It is the intention of the company to run
Alameda cars to Seventh and Broadway in
its
Oakland until the broad-gauge tracks are laid on

along Water

Washington

Street.

stated that a private right-of-way has been
secured by the Los Angeles Pacific line, extending
from Fourth and Hill streets, Los Angeles, Cal.. to
Venice, and a four-track road will be started imIt is possible that Mr. Harriman will
mediately.
build a tunnel at Fourth and Hill streets.
It is rumored that the Huntington lines will be
The route will
constructed to La Habra, Cal.
diverge from the Whittier line at Los Nietos, running through the La Habra Valley and Randolph to
Yorba, thence through the River Cannon to RiverIt

is

side.

An assessment of $10 per share has been levied
upon the capital stock of the North Shore Railway
Company, payable immediately to F. B. Latham,
the secretary of the corporation, at its office in the
Ferry Building, San Francisco, Cal.
Articles of incorporation have been filed by the
Grays Harbor and Columbia Railway Company of

Tacoma. Wash.
The Pacific Gas and

Company

Electric

up a $250,000 building to house
in San Francisco, Cal.

its

is to put
general offices
A.

PERSONAL
V. C. Gilpin of New York has recently been
appointed general sales agent for Keough Bros.
.

&

Co.,

dealers in electrical specialties.

Harry M. Hope, who has been the electrical
engineer for the North Shore Electric Company
of Evanston, 111., will leave that company and
enter

the

Company

employment
of Chicago, as

department, on August

of

the

J.

manager of

Lang
its

Electric

switchboard

1st.

Edison has come into possession of
the old Edison family home in Milan, Ohio, in
which he was born on February II, 1847- The deed
transferring the property from a granddaughter
of Mr. Edison's sister was recently recorded at
The house stands on a beautiful emSandusky.
It is a story
inence overlooking the Huron River.
and a half structure and is built of red brick, surmounted by two wide old-fashioned chimneys.

Thomas

A.

The Cranford

turbines will also deliver 2,400-volt
current at a frequency of 60 cycles to a two-phase
distribution system.
The turbine will operate under
a steam pressure of 125-140 pounds and 26-inch
vacuum. The Wheeler surface condensing system
will be used.

The mayor and Board of Aldermen of Harriman, Tenn., have decided to install a new lighting
system for the city.
The present system is antiquated and it is impossible to purchase repairs,
especially for the street lamps.
Modern equipment
in every detail will be installed and the presenl
number of street lights greatly increased.

Articles of incorporation of the Zanzibar ( AfElectric Light Company have been filed in

rica)

Jersey City.
The company proposes to erect and
maintain a plant on the Island of Zanzibar, off
the east coast of Africa, for the generation and
distribution of electric current for heat, light and
power.
The capital stock is placed at $100,000.
The incorporators are B. S. Mantz, Thomas F.
Barrett and Felix Ingold, all of Jersey City.

The state fair officials at Fargo, N. D., have decided to install an electric-light plant on the state
grounds.
It
was the original intention to
string a special wire to the grounds, but after a
careful investigation it was decided that it would
be more satisfactory to install a plant.
The contract for wiring the grounds was let to the Fargo
Electric Company.
It is the intention of the fair
officials to have the state fair grounds lighted as
perfectly as possible.
The street-railway line to
the fair grounds will be in operation in a few days.
fair

ELECTRIC RAILWAYS

ELECTRIC LIGHTING^
The North American Company has purchased the
Company of St. Louis for $3,000,000.
The company now owns practically all of the pub-

Laclede Power

The

companies

in

that

A

McComb,

meeting has been held at Salt Lake
Utah, to consider the matter of street lighting.
A motion was carried that the city should
own and operate an electric plant and that the
council take steps for a temporary lighting of
streets, pending the erection of a municipal plant.
citizens'

is

talk

in

Richmond, Va., of establishing

municipal lighting plant. The contract of the
Virginia Passenger and Power Company for lighting the city expires soon and in view of the agitamunicipal plant a committee of aldermen
tion for
and business men has been selected to look into

a

?.

the

subj ect.

Edward M. Deane &

Grand Rapids, Mich.,
together with the Boston banking house of E. H.
Gay & Co., have purchased the Tacoma Gas and
The
Electric Light Company of Tacoma, Wash.
Co. of

price paid for the property, together with improvements to the plant, will make an investment of
nearly $1,500,000.

earnings of the constituent companies
the United Gas and Electric Company of New
Jersey for the year ended May 1st last are reported at $443,573; increase, $87,598, or nearly 25
prr cent. The company owns about 95 per cent,
of its constituent companies, or practically all,
which includes gas and electric properties in 13
Its preferred
different cities in the United States.
stock outstanding is $1,261,170, and its common
There are $1,594,500 first-mortgage five
$1,647,320.
per cent, bonds outstanding.

Surplus

o:

_

In order to make Fisk Lake more attractive to
Grand Rapids (Mich.) residents, General Manager
Hanchett of the Grand Rapids Railway Company
proposes to create a permanent Venetian night effect

on the
the west and
lake.

to

Kalamazoo, Mich.

The Denver and Interurban

City,

There

Harbor

city.

Miss., has decided to hold
an election on August 4th and let the citizens vote
on the proposition of the city issuing $25,000 for
the purpose of putting in a municipal electric-light
plant.
city of

The Benton Harbor-St. Joseph Railway and Light
Company will extend its trolley line from Benton

Electric lights are being placed about
south shores and along the channel

connecting Reed's and Fish Lake. These lights
are being placed among the trees that line the
channel, and it is expected that the effect will be
picturesque and pleasing. The poles for the lights
have been installed and the wire is being strung.
The Public Service Corporation of New Jersey
has recently placed orders with the Westinghouse
Machine Company of East Pittsburg, Pa., for two
1,000-kilowatt and one 500-kilowatt WestmghouseParsons steam turbines, the first two to be installed
in the lighting plant at Cooper's Creek, Camden,
N. J., and the latter at Cranford, N. J. The new
station at Cooper's Creek will contain three turbines of 1,000-kilowatt capacity, the first one having
been ordered some time ago as an extension to the
old Corliss-engine equipment. These turbines will
operate under 150 pounds steam pressure, 28-inch
vacuum and 100 degrees superheat, and will be
connected to 1,000-kilowatt Westinghouse
direct
enclosed-type turbo-generators delivering 2,400 volts
This
to a two-phase 60-cycle distribution system.
plant will burn soft coal under six 500-horsepower
BabSterling consolidated water-tube boilers of the
cock & Wilcox type, and will use Foster superheaters and the Williamson condensing system.

Street Railway Comto operate an
Collins, Colo.

pany has been granted a franchise
electric street-railway system in Fort

The Muskogee

(I. T.) Electric Traction Company
a large power plant for its own
plant
use.
The new
will cost $100,000.
I. N. Ury,
T. H. Martin and M. R. William are interested.

construct

will

'The Chippewa Valley Electric Company will extend its Eau Claire (Wis.) trolley line to Menominie.
It is the purpose of the company to connect
all
neighboring towns in this section, with Eau
Claire as the central point.

A

movement has been started by the peonle of
the vicinity of Protivin, Iowa, to build a new electric road which will run through the southern part
of Howard County and connect with some of the
stations along the Chicago, Milwaukee and St. Paul
Railroad.

The Greensburg (Pa.) and Latrobe Street Railway Company has been incorporated, capital $60,000,
construct and operate a line from Latrobe to
Ex-GovGreensburg. Stephen Stone is president.
ernor William A. Stone of Pittsburg is among
those interested.
tc

An

interchangeable

mileage

book

is

in

number of Illinois interurban electric
The roads included in the agreement
a

use

on

railways.
are the

System, the Chicago and Joliet,
and Aurora, and the Elgin,
Aurora and Southern. The plan is a great convenience to extensive travelers.
Illinois

the

Traction

Joliet,

Plainfield

Electric Railway Company has been
and taken over the Salem (Ore.) line
built by the Willamette Valley Traction Company.
George Barclay Moffat
The directorate follows
and William A. White of New York, Harold B.
Clark of New Jersey, Franklin T. Griffin of Oregon
City, A. N. Bush of Salem, and Thomas Scott
Brooke and Henry Ladd Corbett of Portland.

The Oregon

organized

:

recently inaugurated by the
Railways Company between Mt.
Clemens, Mich., and Toledo, Ohio, is proving popuThe service is made possible through arrangelar.
At
ment with Western Ohio interurban lines.
Toledo connection can be made for Cleveland,
given
be
will
Lima and Dayton. Through service
and
in a short time, it is said, between Detroit

The

fast

Detroit

service

United

Cleveland.

The Norfolk and Jamestown Exposition RailwayCompany of Richmond, Va., has been incorporated
stock of $300,000 to build electric
points on the Norfolk and Atlantic
Terminal in Norfolk, Va., to the Jamestown Exof
position and to points in the neighborhood
John I. Rowe, Irving
Sewall's Point and Norfolk.
the
E. Campbell and William L. Royall are among
incorporators.
railway from Marshalltown, Iowa, to

with

a

lines

from

An

capital

electric

Ferguson or Haverhill, making connection
between Marshalltown and the Milwaukee system,
The Retail Merchants' Association oi
is assured.
Marshalltown has entered into a contract with
Hamilton Browne of Chicago to build the road.
A special election is to be held to vote on a propoeither

confor a three per cent tax to aid the
intention
structing of the line. Ultimately it is the
to
Colfax
from
to connect with the line running
sition

:
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Des Moines, but this is not included on the contract just entered into.
It is said to be the intention of the promoters to build to the northeast to
by way of Grundy

Waterloo,
in

the

Center,

Certain directors of the Brooklyn Rapid Transit
local prominence along the
south shore of Long Island, are backing a new
trolley enterprise, to be called the Suffolk Traction
Company, capitalized at $1,200,000, which will construct a surface street railroad 28 miles long between the town of Brookhaven and the village of
Babylon. It will run through Brookhaven, Bellport, Patchogue, Blue Point, Bayport, Sayville and
Islip.

Manila

Suburban

Railways

Company

of

Conn., has filed its certificate of incorIts franchise provides for the building
poration.
and operating of various classes of railroads in
and about the city of Manila, P. I., and for the
operation of telegraph and telephone systems. The
company's capital is $500,000 and its incorporators
are Arthur L. Shipman, Charles Willis Gross and
Alvan Waldo Hyde of Hartford, who are acting
for a syndicate.

Hartford,

The Fort Dodge (Iowa), Des Moines and Southern has secured the money necessary to connect
Fort Dodge and Des Moines by an electric railway.
The mortgage showing that the Old Colony Trust
Company has agreed to take bonds for $12,150,000
for the immediate construction of the line to connect with the Newton and Northwestern and the
Ames and College Railroad has been filed. Homer
Loring, as president, signed the papers for the
The bond issue shows that the last
electric line.
obstacle in the way of the new road is now removed, as the road can be completed at once with
the funds to be thus obtained.

Rapid Transit Company has
long term the Philadelphia, Morton
and Swarthmore and the Media, Middletown, Ashton and Chester Electric Street Railroad lines.
While the terms of the. leases have not been disclosed, they are said to be based upon a sliding
The stock of both companies
scale of earnings.
has been held principally by an English syndicate
engaged in street-railway building. That of the

The Philadelphia
a

for

leased

Philadelphia, Morton and Swarthmore line is $600,000, of which $250,000 has been issued, and the
funded debt is $500,000. The Media, Middletown,

Ashton
capital
issued,

and
of

and

Chester

company has an

authorized

$250,000, of which $205,300 has been
a bonded indebtedness of $210,000.

for the Winona interurban railway one of the largest buildings of its
kind in Indiana is rapidly nearing completion. In
the boiler room are four large 500-horsepower
boilers, each of which is larger than the boiler
room in the old power station, and the coal bunkers are capable of holding many carloads of fuel.
Freight cars will be hauled into the power house
and the coal dumped directly into the bunkers from
the cars. In the engine room are two compound
engines, the flywheels of each being 18 feet in
No belting is used, as the engines are
diameter.
connected directly with the big dynamos, which are
capable of generating a current of 33,000 volts,
while the capacity of the dynamos in the old power
station is 500 volts.

The new power house

—

Several neat
the

Company, with men of

The

editor-in-chief, will be pleased to give *any further
information wanted.
Address Technolexicon, Berlin (NW. 7), Dorotheenstrasse 49.

some time

future.

—

It is stated that the acquisition of the St. Louis
and Suburban Railway Company by the North
American Company, through its subsidiary company,
the United Railways Company of St. Louis, will
not involve any fresh capital issues by either conAccording to the terms of purchase the
cern.
United Railways Company of St. Louis will guarantee the interest of the $7,500,000 St. Louis and
Suburban bonds. The entire outstanding $4,000,000
capital stock of the St. Louis and Suburban will
be acquired by the exchange of an equal amount
of the United Railways Company of St. Louis

Jill}'

Monarch

little

folders,

Electric

from
Company,

well illustrated,

Manufacturing

Warren,
Ohio,
contain
interesting
information
about the various kinds of lamps made by the company. The company supplies any kind of an incandescent lamp.
In the folders it tells why it recommends the Monarch lamps.
_

The second

notice of the summer and fall merchants' excursions to the Chicago market, just
being sent out by the Chicago Commercial Association, besides giving dates and rates, contains
a well-illustrated article showing Chicago as the
ideal

summer

resort.

son Boulevard,

Harry A. Wheeler, 7j Jack.

is

general

secretary

of

the

asso-

ciation.

The Wagner Electric Manufacturing Company
of St. Louis issued a novel and clever bit of advertising matter in connection with the electrical
contractors' convention in Cleveland, it being a
representation of a railroad ticket, issued by the
"Wagner Route." The ticket is "good for a continuous era of good business," provided the instructions designated in the coupons attached are
followed.
The General

Company

of Schenectady
is distributing a new bunch of publications relating
to
apparatus furnished by the supply, railway,
Electric

lighting, power and mining departments.
other bulletins are those relating to type

H

Among
trans-

formers,
GE-87 railway motors, direct-current
steam-turbine generators of the horizontal type and
small polyphase motors. All the publications are
issued in the attractive style which characterizes
the material issued by the publication department
of the General Electric Company.

The Central Electric Company of Chicago is
sending out a unique "Okonite" blotter, printed in
two colors, which is causing favorable comment.
The recipient learns that "By using this blotter on
an order for Okonite you are entitled to a life
membership

in

the society of satisfied users, com-

posed exclusively of those who use and endorse
Okonite as the standard for rubber insulation." It
is
suggested that anyone desiring to become a

member
Central

of the "society of satisfied users," write the
Electric Company for one of these blot-

ters.

"The Commercial Orient in 1905" is the title
monograph just issued by the Department of
Commerce and Labor, through the Bureau of Statistics.
It discusses commerce and commercial con-

of a

ditions in all countries occupied by oriental people,
the value of their imports and exports in the latest
year for which information is available, and the
share which the United States and the leading
commercial nations have in that trade. The section of the world occupied by people of oriental
habits includes all of Northern Africa, Turkey in
Europe, as well as Asia, all of Southern and
Eastern Asia and the East Indian Islands.

The Emerson

Electric Manufacturing Company
Louis is sending out four new bulletins
illustrating and describing certain of its product.
No. 31 10 deals with single-phase induction motors
applicable especially to slow-speed machinery without intermediate shafts or gearing; No. 3203 describes direct-current motors of a speed range from
50 to 150 revolutions per minute; No. 3204 tells
of bipolar enclosed motors for direct current, being the spherical types completely enclosed in cast
frames, giving protection from dust and dirt, and
No. 3802 goes into the details of motor-driven air
pumps for direct or alternating current suitable
for compressing a small quantity of air to pressures
not exceeding 50 pounds a square inch.

of

St.

The

PUBLICATIONS.

value central-station men place upon the
papers of the National Electric Light
Association is shown by the large number of
orders sent in for sets of these papers and the
Question Box. The programmes are now so large
and the expense of printing so heavy that it is
found impracticable to make free distribution of
the papers, before they are issued in the book
form, except to members attending the meetings.
Although the Transactions
are
distributed
as
promptly as the character of the publication will
allow, a large proportion of the members are glad
to pay the cost of printing and mailing in order
to have copies of the papers at once, and the secretary's office has been kept busy filling orders for
them.

40, issued by the Oswego Boiler
and Engine Company of Oswego, N. Y., goes into
details concerning
sizes,
weights, capacities and

The Stanley-G. I. Electric Manufacturing Company of Pittsfield, Mass., has just issued bulletin
No. 608 and circulars No. 778 and No. 785. The

its
The latter company has
preferred stock.
treasury $7,000,000 preferred stock, so that the
giving of $4,000,000 of this to the St. Louis and
Suburban stockholders for their shares will not
involve any increase in the authorized amount of
United Railways Company stock. The operations
of the St. Louis and Suburban Company are not
confined to suburban territory, but its
entirely
lines in some cases run into the heart of the city.
Its acquisition will involve an exchange of traffic
with the United Railways Company of St. Louis

in

and the issue of transfers between the

Bulletin

prices

lines.

No.

of circular black

steel

tanks.

About 2,oco firms and individual collaborators
are assisting in the compilation of the Technolexicon of the Society of German Engineers, a
universal technical dictionary for translation purposes fin the three languages, English, German
and French), that was commenced in 1001. Over
3,000,000 word cards have been collected.
Alphabetizing has si. far advanced that printing will be
begun early in T907.
Dr. Hubert Jansen, the

coi'veation

is
devoted to the new G. I. flush-pocket
wall receptacle,, which is adapted for use with the
standard Edison attaching plugs, and has a round
door, eliminating the objectionable sharp corners
of the old style of receptacle.
Circular No. 778
is devoted to "circuit-breakers versus switches and
fuses." and gives lists and prices of the StanleyG. I. C7 circuit-breakers. Circular No. 785 is devoted
to the Ko arc lamp for multiple alternating-current circuits which is suitable for operation on all
of the standard induction motor voltages, viz., 220,

bulletin

440, 550.

Any

21,

I906

of this literature will be gladly furStanley-G. I.

nished those making request of the

Company.
"Fundamental Principles of Gas Engines and
Gas Producers," by Robert T. Lozier, forms No.

New York Electrical
Society, just issued in pamphlet form. The address
at a meeting of the -society on February 21, 1906.
X. of the Transactions of the

was delivered

The Locke Regulator Company of Salem, Mass.,
has published a booklet containing a reprint of
the comprehensive illustrated article on flywheel
explosions written by W. H. Boehm and published
in
the June number of Insurance Engineering.

The article treats the subject in all its scientific
aspects from the practical viewpoint of the engineer.
The Locke Regulator Company publishes
the article in order that owners of engines may
realize the value of the protection that the Locke
engine stop offers. Every accident shown would
have been averted, the company says, had an engine stop been applied. The company will send
its
complete catalogue containing illustrations of
some of the plants where the Locke engine stop
is

installed.

MISCELLANEOUS.
The grand jury summoned

for the purpose of
investigating alleged frauds in the vote on corporation
franchises and various city and county
offices at the May election in Denver, Colo., has
been discharged. This, it is said, ends for the present the investigation of the election in the District
Court.

A

number of Chicago electrical men and their
friends listened to the Weil band concert at Riverview Park on July 16th as the guests of the management of the Chicago Electrical Show. The band
is the one that was so popular at the show of last
January, and one of the selections was "Reminiscences of the Chicago Electrical Show," with
electrical effects.
Managing Director H. E. Niesz
of the Exposition company was active in looking
after the welfare of the electrical visitors.

A

recent letter from the San Francisco office
the Crocker- Wheeler Company indicates the
still unsettled state of affairs in that city.
paragraph in the letter says
"While it is not absolutely sure whether or not the number will be
changed in from six months to a year, we think
that our office may be considered as located at
206 First Street.
have checked this matter of
numbers over as carefully as possible, and we think
that the above is as near as we can possibly get
until the city authorities get to work and straighten
of

A

:

We

matters

out."

TRADE NEWS
Electric Company of Toledo, Ohio,
$10,000, has been incorporated. The con-

The Fiske
capital
cern will

do a general electric business and will
be managed by Joseph B. Fiske, Jr., who is now
connected with the office of the Ohio Inspection
Bureau.
It is
reorted that the plan for the consolidation of the National Steel and Wire Company and
its subsidiaries with possibly other corporations under the title of the National Wire and Cable Company, incorporated in Maine with $16,000,000 of
authorized capital stock, is making good progress,
and will probably be announced within three or

four weeks.

The Chicago Inter Ocean of July 17th says
"Stockholders of the Allis-Chalmers Company met
in Jersey City yesterday and ratified the $15,000,000
bond issue recently decided on by the directors.
The bonds will be used to reimburse the treasury
for expenditures in connection with the extension
of the works at West Allis, the purchase and extension of the Bullock Electrical Works at Cinand to increase the working capital. When
the first $12,000,000 of bonds shall have been sold
the net working capital, being the quick assets
available after providing for all current liabilities
to the public, will exceed $10,000,000."
cinnati,

BUSINESS,
Sealed proposals will be received at the office of
the city clerk of Idaho Falls, Idaho, until July
30th for the construction of a power plant on
Snake River for the city of Idaho Falls, requiring
the building of 2,000 cubic yards of concrete masonry and the placing of 50 tons of steel reinforcement and structural steel, together with other
necessary work.

The Allis-Chalmers Company is organizing its
new department for the manufacture of Christensen
Mr. J. H. Denton, who was general
air brakes.
superintendent of the National Brake and Electric
Company, has been engaged to act as manager of
the new air-brake department, and he will be surstaff of men who have been espetrained in this branch of manufacture. It
is expected that shipments may be made from stock
within 75 days from date. The entire second floor
of the north shop, Reliance Works, Milwaukee,
will be devoted to air-brake equipments.

rounded by a

cially
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ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent

Ground Detector and Cut-out.

Ernst F.
N. Y., asSchenectady,
signor to the General Electric Company, Schenectady, N. Y. Application filed September 14,

825,286.

W. Alexanderson,

1904.

In a three-phase system with grounded neutral point
there are parallel lines, electro responsive devices energizd respectively by currents proportional to the algebraic sum of the currents in the three phases of the
several lines and switches controlled respectively by
the several devices and each adapted to open the circuit
(See cut.)
of one of the lines at one end thereof.

Safety Apparatus.
John Barberie, BrookN. Y., assignor to the Barberie Locomotive
Appliance Company, New York, N. Y. Application filed February 26, 1906.
Electrical means are employed, among others, to ap

825,289.

lyn,

Niagara

railroad

car.

Harold W. Buck,
Car Heater.
N. Y., assignor to the General

Electric

825.298.

.

on a

brakes

the

ply

Falls,

AppliElectric Company, Schenectady, N". Y.
cation filed December 8, 1900.
The combination consists of an electric car, a heater
mounted upon the trucks of the car, means for supplying air to the heater, and pipes provided witu elastic sections for delivering the air from the heater to
the

of the car.

interior

Joseph T. Bunn,
Support and Hanger.
Application filed January
Washington, D. C.

825.299.

19, 1905.
The invention relates to a trolley hanger comprising
a standard, a collar and petticoat formed integrally
therewith, a base, a stem carried by the base and removably connected to the standard, and also secured
to the upper end of the standard for adjusting the
hanger laterally. There are also separate adjusting and
supporting means secured intermediate to the ends of
the hanger for adjusting the hanger in a direction axially of standard.

Laurence A. Haw825,318. Block Signal System.
kins, Schenectady, N. Y., assignor to the General
AppliElectric Company, Schenectady, N. Y.
cation filed January 25, 1905.
Features of this block-signal system are a counterweighted three-position signal, electrially operated mechanism for driving the signal from "danger" to '.'caution" and "clear," a switch operated by this driving
mechanism, two track relays, one polarized and one
non-polarized, conjointly with the switch controlling the
operating mechanism, and a snap switch arranged to
reverse the direction of current-flow in the preceding
block while the signal is moving from "danger" cc

so, igod.

Controlling Switch for Motor Operated
Doors. James W. Kellogg, Schenectady, N. Y.,
assignor to the General Electric Company,
Schenectady, N. Y. Application filed June 20,

825,393.

1904.

A

manually operated reversing switch in combination
with an electric motor on a motor-operated door, has
both operative positions on the same side of its off position, with means controllable from a distance for moving the switch into an operative position.

Controlled

Electrically

825.396.

Denver,

Frederict T. Kitt,
filed July 18, 1904.

Railway-switch.
Application

Colo.

Renewed June

15,

1905.

This is an automatic track switch for electric street
railways, combining means whereby the switch tongue is
shifted in one position by the passing of a trolley wheel
over a contact placed on the trolley wire, and in the
opposite position by means of the controller, of a car
being operated a predetermined number of times while
the trolley wheel is in contact with an insulated section
of conductor.

Telephone

Hook

Switch.
Herbert L.
Knight, Cleveland, Ohio, assignor to the Williams-Abbott
Electric
Company,
Cleveland,
Ohio.
Application filed March 15, 1905.
The invention relates to a removable telephone hook
switch.
In combination with a standard and its laterally

825.397.

projecting recessed pivot pin, there is a two-part switch
lever, comprising a normally pivoted member and removable telephone hook adapted to be placed in position over the pivot pin, a securing latch or part thereon
for engagement with the pivot pin; whereby the telephone hook is secured in position thereon.
Switch
.springs and connecting means for, actuating the springs
upon the movement of the telephone hook are also provided.

1904.

Combined are a rotatable member and a fixed member,
radially arranged magnets connected to the fixed member, friction members radially movable with reference to
the magnets into and out of engagement with the rotatable member, and a common energizing coil for the
magnets.

Automatic Street or Station Indicator and
Gerald R. Livergood, St. Joseph,
Advertiser.
Mo., assignor of one-half to J. H. Cargill,
Application filed July 25,
Joseph, Mo.
St.

825,330.

1905-

An

automatic street or station indicator has a case
provided with a glass front to permit a view of the
street or station names or numbers and the advertiseElectromagnets are used to actuate the operments.
ating

mechanism.

Fuse Box.

825,333.

Peter C.

Wayne, Ind., assignor
Company, Schenectady,

to

N

Morganthaler, Fort
General Electric

the

.Y.

Application

lines and the
line is broken

outside
outside

Application filed November 14, 1905.
The process of producing low-carbon ferro

alloys con-

and protecting

electrodes from the oxidizing
effect of the atmosphere by a considerable body of the
charge and tapping the resulting slag and ferro alloy
from the furnace.

Furnace.
Frederick T.
Application filed July

Electric

825,359.

Oak

Park,

the

111.

Snyder,
1904.

15,

This is an electric furnace of the induction type,
which has, in combination with a core and a primary
winding thereon, a chamber and several molten conducting materials contained in the chamber in series in
an electric circuit around the core, these materials
being of different resistance, whereby the greater heatcurrent is localized in
(See cut on next page.)

ing effect of the
resistance material.

825,367.
tady,

Controller.

N.

Y.,

Harold

assignor to

11,

higher-

Application

filed

controller,
with a' revolvable shaft and a disk
loosely supported on an axis concentric with the shaft,
and means for holding the disk against rotation, including gearing, portions of which are secured to the
disk and a fixed part of the controller are described. (See
cut on next page.)

Electric

Brewster,
18,

In

N.

Furnace.
John
Application
Y.

F.
filed

Hammond.
September

furnace

there

is

a

muffle

having a top and
of

a bottom and side members, each of the portions
the muffle being provided with heating coils, these coils
being connected by leads into a plurality of groups, and

Chicago,

111.

Socket.
Reuben B. BenjaApplication filed February

1904.

This invention relates to a lamp receptacle with suitable contacts therein, passage ways extending through
the rear of the socket and communicating with the receptacle for the entrance of the leading-in wires and
a pair of binding posts in the bottom ot the receptacle
consisting of screws accessible from the front of the
socket, and co-operating fingers projecting into the
passageway over which fingers the leading-in wires are
adapted to be looped and clamped by screws.

Electric

825.445.

min,

Lamp

Chicago,

111.

Fixture. Reuben B. BenjaApplication filed May 26,

1904.
This

fixture has receptacles for several lamps and a
with central threaded openings.
An inclosing
casing has suitable lamp openings, the electrical conducting parts of the cluster being inclosed within the
casing of a combined cluster support and shade holder
having an externally threaded stud to engage the central
threaded aperture.

plate

Push

825,488.

Toronto,

Button.

Canada.

Frederick
Application

A.
filed

Schneider,

March

21

I905-

This push button has two normally separated contact
plates,
constituting the
terminals for the conductors
pf the opposite poles of an electric circuit.
As a means
for bringing the contact plates together to close the
circuit, an instrument-hook is used which constitutes
a
terminal for a conductor in shunt to the conductor of
one of the contact plates.

GROUND DETECTOR.

Condenser and Process of Making Same.
Maurice K. McGrath, Chicago, 111., assignor
to the Western Electric Company, Chicago, 111.

Application filed November 28, 1902.
The invention relates to telephone condensers and the
process of making them, which consists in assembling
foil and paper in a flat roll, reversely folding
flat roll into an
S shape, treating the same with
melted paraffin wax or the like, placing the folded roll
in a narrow rectangular mold and subjecting the same
to continued pressure while allowing the wax to cool

strips of

the

and

set.

Polarized Magnet. Device.
McGrath, Chicago, 111., assignor
ern Electric Company, Chicago,
tion filed January 11, 1904.

825.406.

Maurice K.
the West-

to

111.

Applica-

York,
1905.

With the hub and web of this trolley wheel two side
plates are secured by rivets forming a chamber for lubricating material, the outer portion of the web being enlarged and rounded out and the side plates contacting
with the web inside of the rounded-out portion.

Fire-alarm System. Benjamin F. Beane
and Roy P. Bennett, New Paris, Ohio. Application filed December 7, 1905.

825,509.

This alarm system is the combination of a generalalarm mechanism, an indicating-alarm mechanism, means
to cause the action of the latter to be controlled by the
former,

consists
of
perminate horseshoe
a
magnet and a solenoid.
Through the center of the
latter is pivoted a moving member on the end of whicn
is a soft piece of iron.
The ends of this piece of iron
are in position to be attracted or repelled by the poles
of the magnet according to the polarity imparted by
the current in the solenoid.

This

invention

Measured Service System of Telephone
Exchanges.
Charles E. Scribner, Jericho, Vt.,
assignor to the Western Electric Company,
Chicago, 111. Original application filed February 23, 1904.
Divided and this application filed
February

6,

1905.

The system employes two branch
used

to

connect the

mechanism

circuits.-

A

magnet with one branch.

switch

An-

adapted in a partial attractive movement of the armature to transfer the connection of the magnet to the second branch.
other switch

is

Speed and Spark Regulating Device for
Thomas Van Tuyl, Iowa
Explosive Engines.
City, Iowa, assignor to The O. S. Kelly Western Manufacturing Company, Iowa City, Iowa.
Application filed March 30, 1905.

825.433.

Relating to an explosive engine, the patent describes
the combination with a supply valve ada^+ed to be
operated by the piston suction, an exhaust valve and an
electric igniter, a pivoted arm having connections to the
exhaust valve and igniter, a disk having a cam to engage
and move the arm to operate the exhaust valve, and a
pin to engage the connection to the electric igniter.
latch is adapted to hold the arm out of the path of the
cam.

A

Electrical

Lamp

Fixture.

Application

filed

June

21,

1901.

cluster lamp fixture comprises an insulating base
carrying a number of contacts for the central terminals
of the lamps, in combination with a metallic cover,
a series of sockets for the lamps, and insulating bushings interposed between the cover and the sockets.

Special Busy Test for Telephone Lines.
Charles S. Winston, Chicago, 131, assignor to
the Kellogg Switchboard and Supply Company,
Application filed December 22.
Chicago, 111.

825,439.

The invention relates to
system, the combination
busy-testing terminals and
the talking circuits of the

test of a telephone
telephone lines having
cut-off relays connected with

the

special

testing ap-

means

to

set

the general-

Inductive
Bond. Lemuel
F.
Howard,
Edgewood, and Philip B. Rice, Wilkinsburg,
assignors to the Union Switch and Signal
Company, Swissvale, Pa.
Application filed

Pa.,

March

2,

1906.

In railroad signaling, where both track rails are divided by insulation to form block sections, there are
provided an inductive band at each end of a block section and adjacent bonds electrically connected together
by a single connection, each inductive bond comprising
a conductor and a laminated magnetic covering for the
conductor, each conductor being connected with the track
rails of its block section and having parallel portions
through which current of one character passes in opposite
directions and a current of a different character
passes in the same direction.

Process for Uniting Metal Pieces. Charles
825,541.
F. Jacobs, Chicago, 111.
Application filed November 6, 1905.
The invention is the process of uniting metal pieces,
which consists in securing a form on the adjacent portions of the metallic pieces, placing molten flux in the
space between the ends of the pieces, heating the ends
of the metallic pieces through the agencv of the flux
and by means of an electric current, then turning off the
current and displacing the flux by means of molten
metal.

Electric Fan.
Adolph F. Becker, Eliza825,576.
beth, N. J., assignor to the Diehl Manufacturing

Company,
12,

New

Jersey.

Application

filed

April

1904.

An electric fan comprises a motor frame provided with
shank terminating in a ball, the shank being provided with an axial channel connected at one end with
the frame and extending at its other end diametrically
through the ball and flared outwardly beyond the cenThe base has a
ter of the latter into a lateral slot.
threaded boss and a socket member provided with an
internally threaded hub fitted to the boss upon the base
and having a socket with spherical upper end fitted to
a

the bell.

Frank Engelhard,
Support for Anodes.
Frederick H. Engelhard and William A. EnApplication filed
gelhard, Springfield. Mass.

825,591.

September

busy

A

operatea

825,538.

with

lines.

electrically

alarm mechanism in operation, and determining means
haying an electrically operated element to control the
action of the indicating alarm mechanism.

Nelson Weeks,

Richmond Hill, N. Y., assignor to the Benjamin Electric Manufacturing Company, Chicago,
111.

Trolley Wheel.
Charles F. Wilson, New
N. Y.
Application filed January 17,

825,501.

1904.

1905.
this

min,
27,

Lamp

Electric

825.444.

The invention relates to an apparatus for phonographirecording telephonic messages, comprising a number of phonograph cylinders, a number ot radial rods
supporting the cylinders and means for simultaneously
rotating and effecting the transverse movement of the
recording cylinders as they come into operative position.

A

1905.

A

825,386.

In a socket for incandescent lamps, with a suitable
is provided
a substantially hemispherical metallic
casing mounted thereon, lamp contacts arranged
within
the casing and a lamp receiver carried on the
base at
one side of the center of the base and extending at an
angle to the base and adapted to hold the lamp in an
angular or inclined position.

825.405.

825.434.

E. White, Schenecthe General Electric

Company, Schenectady, N. Y.

November

the

III.,

cally

is

sists in providing a charge containing ferro-silicon, an
oxidized compound of a metal reducible by silicon and
alloyable with iron, and a base flux; establishing an electric arc within the charge, surrounding the zone of reduc-

Chicago,

base,

825,424.

a three-wire system has autoa circuit between either of the
neutral when the circuit of the
or the fuse is blown.

Process of Producing Low Carbon Ferro
825,348.
Edgar F. Price, Niagara Falls, N. Y.
Alloys.

tion

Holder. Reuben B. Benjaassignor to the Benjamin
Electric Manufacturing Company, Chicago, 111.
Application filed May 7, 1903.

filed

July 20, 1905.
The combination with
matic means for closing

Lamp

Electric

min,

Apparatus for Recording Telephonic Mesor Sounds. Hans
Starcke,
Elberfeld.
Germany. Application filed February 14, 1905.

NO. 825,286.—

19,

a spring-jack of any line.

825.443.

sages

825,327.

February

paratus has a connecting plug adapted to be inserted in

825,496.

"caution."

Carl W. Larson, Schenectady,
Brake.
N. Y., assignor to the General Electric Comfiled
Application
pany, Schenectady, N. Y.

July

Office)

a commutator arranged to connect with the terminals
of the groups of coils.
The terminals and commutator arc arranged so that the groups will first be connected in series; at an advanced position of the commutator the groups will be connected in parallel.
In all
positions of the commutator between the positions circuit will be established through one or more of the
groups.

in

14,

1905.

This invention relates to a new support for an anode
an electrolytic solution, together with a special fas-

tening.

:
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Trick Telephone.
John W. Trickett St.
Application filed June 30, 1904.
Joseph, Mo.
The invention relates to a trick telephone with an
ejector tube having its forward end adapted to receive
a harmless missile and by means of an electromagnet
pull the trigger and eject the missive.
Combined Telephone and Alarm System.
825.623.
Harry G. Webster, Chicago, 111., assignor to
Application
Milo G. Kellogg, Chicago, III.
filed April 26, 1904.
The system is a combination of a telephone exchange,
a telephone instrument, a circuit extending from the
instrument to the exchange and an alarm-receiving
825,621.

apparatus

responsive

any interruption

to

current

of

in

Combined Telephone and Alarm System.
Harry G. Webster, Chicago, 111., assignor to

Milo
filed

G.

July

Chicago,

Kellogg,
11,

Application

111.

1904.

The invention includes a combined telephone and alarm
system comprising a circuit extending from a substation

ment adapted to rest on the shoulder and tapering upward from the enlargement.
A threaded bushing surrounds the tapered portion and screws upon the socket

switch point, a movable point supported to be depressed
thereagainst by a moving train, an electrical connection
between the lamp and the movable point, an electrical
connection between the lamp and the fixed point, a battery interposed in the connection, and means whereby
the movement of the switch point may make and break

to press the bushing against the tapered portion, the
bushing where it presses upon the tapered portion being
formed of soft metal whereby it is adapted to be upset
by tiie pressing upon the tapered portion, the bushing
being of a sufficient length to cause the soft-metal por-

connection.

Trolley.
John H. Walker, Lexington,
Ky. Application filed September 9, 1905.
The harp has upper and lower prongs, and the con-

825,781.

tion

Device

825,785.

tion

April

filed

9,

France.

Paris,

Machine.

Paul

Application

Bouch-

May

filed

12,

1905.

Combined are a number of magnetic poles and means
imparting to them symmetrical reciprocating movein the same direction as the lines of force that
they emit, the reciprocating means comprising magnetic
poles with coils at right angles to the first set, and separate circuits for each set, the reciprocating movements
for

ments

1906.

The

upset.

Dynamo-electric

erot,

Painting
Overhead Wires.
New Orleans, La. Applica-

for

be

to

825,877.

duit-leads extend alongside the upper prongs and are
braced against upward movement by the upper prongs
and against downward movement by the lower prongs.

George Welman,

the circuit.

825.624.

July 21, 1906

device consists of means to suspend a tank
to contain a coating liquid from an overhead
wire, means in the tank for applying the liquid, means
for operating the applying means from the ground, and
independent means for moving the tank along the wire.
It is especially intended for electrical construction.
.

of the first set serving to cause the passage of a constant magnetic flux alternately in one magnetic circuit
and then in the other, these circuits being consequently
the seat of variable fluxes, through windings suitably arranged and traversed by alternating currents.

adapted

Fuse. George Deisenhofer, Munich, Germany, assignor to R. Stock & Co., G. M. B. H.,
Berlin,
Germany.
Original
application
filed
May 31, 1905. Divided and this application
filed August 7, 1905.

825,879.

A

safety

fuse

is

described.

Charles
Application filed

Battery.

825,882.

Mass.

W.

Harper,

April

8,

Maiden,
Re-

1904.

newed June 12, 1906.
The device constitutes a box for pocket batteries
having a pair of contacts upon the interior to connect
with the electrodes of a battery, one of the contacts
being connected with a sleeve adapted to receive one
terminal plug of a circuit. A number of resistance coils
are mounted on the box and connected with the other

nz
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ELECTRIC FURNACE.

NO. 825,359.

NO. 825,367.

an exchange and means at the substation
ducing different electrical variations in the

to

for

pro-

circuit.

Combined Telephone and Alarm System.
Harry G. Webster, Chicago, 111., assignor to

825.625.

Milo

G.

filed

July

Kellogg,
11,

Chicago,

Application

111.

1904.

The system has for its object a combined telephone
and alarm system comprising a circuit extending from
a substation to a telephone exchange and means for

supplying a relatively small current to the circuit; also
telephone signaling means for sending an increased current over the circuit, and a telephone signal receiving
means operated only in response to such increased current.
There is also an alarm signal transmittting means
for
sending decreased current pulsations of regular
frequency over the circuit, alarm-receiving means operated only in response to the decreased current pulsations,,
and means at the. substation and exchange for holding
conversation over the circuit.

Combined Telephone Exchange and Alarm

825.626.

System.
Harry G. Webster, Chicago, 111., assignor to Milo G. Kellogg, Chicago, 111.
Ap-

October 10, 1904.
invention is an improvement in a telephoneexchange system, with the combination of a line circuit
extending from a substation to the exchange, and a means
for normally maintaining a current in the circuit of
unequal value for the two limbs; also a means for
interrupting the current in a predetermined manner
and signal-controlling mechanism responsive to the inplication filed

The

terruptions.

825,632.
ton,

Electric

Ohio.

An
ing

Switch. Charles F. Black, DayApplication filed July 28, 1905.

electric switch with a pair of spring contacts formthe terminals of an electric circuit and having

curved contact faces

described.

is

Telephone
Transmitter.
Everett
C.
Brewer, St. Louis, Mo., assignor of one-half
to William H. Nolker, St. Louis, Mo.
Application filed January 19, 1906.
The transmitter is interesting in that it uses a second-

825,635.

ary diaphragm located just back of the

first

Electric Igniter.
825,664.
Henry M.
delphia,
Pa.
Application filed

diaphragm.

Kolb,

Phila-

October

10,

1905.

The

has two contact points which are brought
together by pressing on a button with the thumb, and
the circuit is then broken quickly by means of a spring
on the end of one of the contact points.
igniter

CONTROLLER.

NO. 825,672.

Mont.

Application

filed

Baker, Lewistown,
July 25, 1905.

This insulator comprises a hollow box-like stem open
on one side and wedge-shaped in longitudinal section.
Insulating sections are arranged to clamp the wire "between them, and there is a single connection between
the stem and insulator sections, the connection serving
as

pivot

a

for the

sections.

or

armature.

features.

Separator

for

Secondary-battery

Plates.

W. Horton, Providence, R. I., assignor to the Rhode Island Elect romobile ComApplication filed
pany, Providence,
R.
I.

Leonard

March

17,

1904.

A

separator for secondary-battery plates has internal
acid wells embraced within the bounding surfaces, the
separator comprising two parts and arranged face to face,
and means for locking the parts together. Internal acid
wells are embraced within the bounding surfaces, and
there is a tongue-and-groove connection between the parts.

Edward B. Jacobson,
Switch.
Mass., assignor to the Pittsfield Spark
Application
Company, Pittsfield, Mass.

Electric

825,838.

Pittsfield,

Coil
filed

February

4,

1905.

Electric Car Signal Circuit,
William Lin825,847.
tern, Cleveland, Ohio.
Application filed Au-

Combined Telephone Exchange and Alarm
Harry G. Webster, Chicago, 111., assignor to Milo G. Kellogg, Chicago, 111.
ApSystem.

plication filed October 17, 1904.
The system is for n telephone-exchange system
there is the combination of a normally closed

in

which

metallic

telephone line including a source of current at the exchange, an.
mi electromagnetic mechanism having an
energizing winding in circuit with each line limb.
I

Switch-operated Signal-light.
George W.
Jordan, Purvis, Miss.
Application filed Sep-

Fixed

gust 22,

1905.

a system of maintaining display signals for electric railways, the combination, with the line conductor,
consists of lamps in series arranged in parallel in circuit with the line conductor, a storage battery, the wire
from the lamps being connected to one pole of said
battery, the opposite pole of the battery leading to the
ground, a signal device exteriorly displayed at each end
of the car, and connections for each of the signal devices to the wire of the lamps leading to the battery
and the ground connection of the battery. (See cut.)

In

825,734.

tember

26,

1905.
In combination with the rail and switch point co-acting
therewith are an electric lamp, a fixed contact point
supported adjacent to
lie
rail
anil
remote from the
I

Spark
Orange, N.

825,856.

Plug.
David
Application
J.

B.
filed

East
October 4,

Mills,

1904.

A

socket has a screw thread and a shoulder, and a
of insulating material has thereon an enlarge-

shank

Buckley,

Railway

Boston,

Systems.

Mass.

Schlesinger,

Philadelphia,

Pa.

Dynamo-electric Machine.
N. Tesla, New York,
N. Y.
Secondary Battery.
PI.
Thompson, Detroit,
406.969.
C.
Mich.
Motive Apparatus and Time Indicator for Use
406,975.
with Secondary Batteries.
T. T. Van Gestel, New York,
N. Y.
Underground Conduit.
406,978.
T. Wallace, New York,
N. Y.
408,981.
Automatic Cut-off for Secondary Batteries.
A.
Amory and R. Amory, Boston, Mass.
Electric Wiring.
406,994.
F. R. Chinnock, Brooklyn, N. Y.
Galvanic Battery. P.
Delaney, New
York,
B.
406,997.
N. Y.
Telephonic Apparatus.
N. S. Fisk, Utica, N. Y.
407,004.
Automatic Regulation of Electrical Circuits. Wm.
407,006.
W. Griscom, Haverford College, Pa.
Kelly,
Regulator for Electric Motors.
F.
407,014.
J.
New York, N. Y.
Electric Cut-out.
L.
Kimball
407,077.
and
H. C. Wirt,
J.
Boston, Mass.
Power-transmitting Device. W. Main, Brooklyn,
407,085.
N. Y.
Power-transmitting Device.
407,087.
W. Main, Brooklyn,

•

N.

Y.

Power- transmitting

407,08s.

N.

This separator has two poles of opposite polarity,
one just above the other.
A belt conveys the ore between the poles.
(See cut.)
825,685.

W. M.

escapement mechanism, an actuating spring therefor, a rotary electric motor for intermittently rewinding the spring, current-controlling means for the motor
carried by the escapement mechanism and an automatic
brake operatively connected to the motor and in circuit
therewith and with the current-controlling means, are
essential

J.

406.968.

An

the

Motor.

Switch.
T. F. Gaynor, Louisville, Ky.
Cut-out for Electric Circuits.
W. S. Hill, BosMass.
Secondary Battery.
Kitsee, Cincinnati, O.
406.916.
I.
Electric Track Sweeper.
406.917.
W. H. Knight, New
York,. N. Y.
Electric Motor.
406,922.
G. W. Mansfield, Cleveland, O.
Non-conductive and Elastic Waterproof Composi406,949.
tion for Pipe-joints, etc.
B. Overlack, Boston, Mass.
Cars.
406,961.
Regulating
Device
Electric-railway
for

Electric
Hight, DeClock. Robert
L.
825,833.
catur, 111.
Application filed August 31, 1905.

8-25,837.

Electric
Electric

ton,

The salient features are a vane or armature and two
members of magnetic material, each of which has an
arm adjacent to the pole of the electromagnet and to
vane

for

M. W. Dewey, Syracuse, N. Y.
406,874.
406,897.
406,906.

1905-

the

Apparatus

Electric-heating

406,800.

Vibrating
Mechanism for Interrupting
Currents in Spark Coils. John O. Heinz, Jr.,
Lowell, Mass.
Application filed September 19,

825,830.

Ore Separator.
Richard R.
Brooklyn, N. Y., assignor to the Imperial
Ore Separator Company, New York.
Application filed July 19, 1904.

Magnetic

Moffatt,

Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on July 16, 1906

A burglar and fire-alarm system includes a generator,
motor and comprehensive gearing mechanism.

contact pieces are insulated from each other,
separated by a narrow space, and each having a depression, and the movable contact arm has the projection adapted to enter the depression of either fixed contact piece and the space between the two fixed contact
pieces, and which is held therein by spring action.

825,672.

PATENTS THAT HAVE EXPIRED.

and Fire Alarm.
Truman D.
Goresline and Judson M. Cramer, Gardner,
Kan.
Application filed June 7, 1904.
Burglar

825,823.

NO. 825,847.— CAR SIGNAL CIRCUIT.
contacts; a number of fixed contacts also mounted on
the box each connect with one of the coils, and a movable
contact is co-operatively arranged with relation
to the fixed contacts, a sleeve connecting with the movable contact adapted to receive the other terminal plug
of the circuit.

Melvin F.

Insulator.

825,795.

MAGNETIC ORE SEPARATOR.

Device.

W. Main,

Brooklyn,

Y.

of Transmitting Power.
Wm. Main,
Brooklyn, N. Y.
Power-transmitting Device.
W. Main, Brooklyn,
407.090.
N. Y.
Power-transmitting Device.
W. Main, Brooklyn,
407.091.
N. Y.
Power-transmitting Device.
W. Main, Brooklyn,
407.092.
N. Y.
Method of Vehicle Propulsion by Electric Mo407.093.
tors.
W. Main, Brooklyn, N. Y.
Car-propelling Apparatus. Wm. Main, Brooklyn,
407.094.
N. Y.
Propulsion.
Method of Vehicle
Wm. Main,
407.095.
Brooklyn, N. Y.
Electric Brush.
407.115.
H. P. Pratt, Chicago, 111.
Electro-therapeutic Device.
407.116.
PI.
P. Pratt, Chicago,

Method

407.089.

Electric

407,154.

N.

Machine.

E.

H.

Bennett,

Jr.,

Bayonne,

J.

Electric Railway.
407, 1 S8.
S. D. Field, New York, N. Y.
System of Electrical Distribution.
407,204.
D. Higham,
Philadelphia, Pa.
Lighting System.
407,210.
H. Hunter, Pittsburg, Pa.
J.
Regulation of Electric Motors.
Higham,
407.293.
D.
Philadelphia, Pa.
Method of Electrical Distribution by Secondary
407.294.
Generators.
R. Kennedy, Glasgow, County of Lanark,

Scotland.
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Hydro-electric Station at Champ,
France.
By A. De Couecy.
large electric plant which has been erected
Drac River, in the region of Grenoble,
France, uses a considerable amount of hydraulic
power, and it has been constructed with a view of

The

on

the

'

supplying current for electric motors throughout a
wide extent of country. These motors are mainly
placed in the large factories which are situated in
the valleys of the Fure and the Morge (see map,
next page). The present plant, located at Champ
(not shown on the map), is controlled by a large
svndicate

known

the

as

Fig.

Fure and Morge Hydro-

1.

Exterior
Fig.

3.

to

the

is

obtained

station
in

(Fig.
this

1).

case,

A

No.

28, 1906

net

fall

of

115

feet

which gives about 7,500

so that

when the orifices of the water supply are
more or less, at the same time the hy-

closed off

motor opens a second set of discharge holes
allow the surplus water to pass to the outlet

horsepower with a flow of 20 cubic yards per sec-

draulic

ond.

to

Fig. 2 shows a view taken in the main hall
containing the turbine and dynamo groups. Here
are five direct-coupled sets which have been so far

of the turbine.

Turning

may

to

the

five

alternators

of

the

station,

installed

remarked that these machines are of
uniform construction, and are designed to furnish

considerable size, in which is the switchboard apparatus for the high-tension and other circuits. The
panels which are placed in the gallery are devoted
altogether to the low-tension circuits.
The turbines which are used in the station are

three-phase current at 50 cycles. When running at
the regular speed of 300 revolutions per minute
the alternators deliver 3,oco volts. Fixed field and
armature windings are employed, with a revolving
For the inductor there is a wheel of
inductor.
large diameter, provided with 20 pole projections,
Some
these poles being formed of laminated iron.

The switchboard is on the
in the plant.
left-hand side of the hall in a special gallery. Below the switchboard panels is an annex room of

View Showing End of Penstock
View in Switchboard Room.

it

in Generating Room.
High-tension Switchboard.

View

Fig.

at Station.

be

Fig.

HYDRO-ELECTRIC STATION AT CHAMP,

Company, and is one of the leading elecAt presenterprises of the Grenoble region.

electric
trical

ent

it

has

five turbo-alternators

of the

Brown-Bov-

make, having a total output of 7,000 horsepower, on the three-phase system. The generator
current of 3,000 volts is transformed to 26,000 volts
for the overhead line, which is some 20 miles long
and has a number of branch lines. Transformer
stations at the factories are used to lower the teneri

sion to 2,000 or

1,000 volts.

Water passes from

the

dam

into a large settling

the main

chamber and thence into
2.000 feet long, and ends

canal,

which

is

in a large reservoir.
penstock of somewhat novel
construction, which is one of the features of the
plant.
It is built of armored concrete and is laid
along the ground at a gentle slope. The inside
diameter of the penstock is over 11 feet, and it
runs for a length of 15,000 feet, including a sheet-

From

here

iron section,

leads

which

a

is

placed at the end, and leads

of

French make and

were

built

by the

Negret-

They are of the cenpattern. The water outlet

Brenier works of Grenoble.

horizontal-shaft
piping of these turbines is disposed so as to give
uniform speed of
an aspiration of some 16 feet.
300 revolutions per minute is used for the present
groups, and this is kept very nearly constant by an
improved system of automatic governors. When
running at full speed the amount of water taken
by the turbines is 140 cubic feet per second. Speed
regulation is secured by the use of a hydraulic

trifugal

A

pump, and is
close the water gates of the
The valves of the hydraulic motor are
turbines.
operated- by the ball governor, and the motor thus

motor working from
designed to open and

a

belt-driven

opens or closes the turbine inlet so as to keep the
speed constant. In order to give a constant rate
of flow in the penstock, so as to prevent the shocks
which would occur were the governor to suddenly
shut off the flow, the governing device is designed

1,000 kilowatts can be delivered at a

=

maximum,

with

0.8.
Inside the main ring casting is fixed a
cos.$
ring of laminated iron, which forms the armature,
and alongside it is a second ring for the field.
The armature uses a copper cable winding, placed
in a set of holes around the inside of the ring.
Each of the holes contains six turns of cable.

10 armature coils per phase, and the
windings are connected on the star system. Here
the coils are connected in a series of five, and the

There are

The
series thus formed are joined in parallel.
copper cable of this winding has a section of 34
square millimeters. Each armature coil takes in
total
six of the holes, making 36 conductors, or iS
turns of cable per coil. All included, these machines
weigh some 32 tons each, with the inductor count-

two

ing for nine tons.

Smaller turbines, two in number, drive the exwhich are shunt-wound, and run at a con-

citers,

stant

speed

of

500 revolutions

per minute.

They
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arc rated at 150 horsepower each:

From

ma-

these

liquid resistances, are placed behind the high-tension

chines the alternator fields are excited at 115 volts.
small room which lies off the main machine

frame.
another

of the station, and
Fig. 6 shows the five transformer units which the
plant now contains.
These units are of considerable

The

A

a

tension

of

i,oco

volts

may

we

factories

'be

ing, to the switchboard.
On the right are the three
low-tension cables
of large section which lead
through the wall to the machines. By the design
of the terminals, it is easy to connect the high-

set of arresters.
high-tension lines

make, which had been tested at 80,000 volts.
line, which is about 20 miles long, runs
from the plant to Grenoble, and thence as far as
Moirans. Two branch lines start from this point
(see map, Fig. 5), one of them running along the
valley of the Morge, and the second reaching the
town of Rives. Two other branches start from
here, one of which passes along the Fure Valley.
At present these lines supply current for 60 large
factories which are located in the region.
A type of small square building is used for the
sub-stations, topped by a. chimney for leading out
the wires. A set of transformers lowers the tension from 26,000 to 2,000 or to 1,000 volts, according to circumstances, and where the lines reach the

The low-tension coils which take the 3,000 volts
are wound in three separate parts on each of the
that

is

The main

water circulation.

so

the lines leave the station there

ican

each one being designed to give 1,200 kilowatts.
Windings have been given them so as to raise
the generator current of 3,000 volts up to high
tension at 15,000 or 26,000 volts, which are the
two standards used. Of the three-phase system,
they have three laminated cores placed in the same
line.
Well-insulated primaries and secondaries are
pkced on the cores, and the whole is contained in
a large sheet-iron cooling box about 10 feet high.
Oil is contained in the boxes, and the latter !s
coded by a double worm tube having a high-speed
size,

used when desired, by coupling the three coils in
oarallel for each phase.
On the top of the transformer case are the six terminals of the hightension windings from which the six cables run,
on porcelain insulators, fixed in the wall and ceil-

Where

consist of bare copper
wire mounted upon green glass insulators of Amer-

room contains the transformers

phases,
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find usually

a

set

of

120-volt

trans-

formers for the motors. In some cases the motors
use 1,000 volts directly at the terminals, and a few
of the motors run on 2,000 volts.

The London County

Council's Electric

Generating Station and
Tramway System.
[From the London correspondent

London, July

of the

Western Electrician.]

—The

history of tramways in
eventful one, to say the least,
for which
rests
largely upon

11.

London has been an
the

responsibility

As

13,500 meters

the

of

mostly in the .south, while the extensystem in the north, which only came into the
possession of the council on May ist of this year,
is now actively being reconstructed.
In July, 1901, steps were taken for acquiring
certain land at Greenwich, whereon to erect a
permanent generating station, and a power house
was designed so that, when completed, it should
be capable of supplying sufficient energy for the
whole of the tramways of the Council. This station
is now half completed, and the following are the
electrically,

sive

detailed particulars.

Greenwich Station.
The

of the station (see diagram on next page)
at Greenwich, this spot being
chosen, among other considerations, for the facilities afforded in the economical transport of coal,
and on account of the convenient supply of river
water for condensing purposes.
There is an area
of 2flA acres with a river frontage of 240 feet. The
building is in two parts, the first of which is now
completed, the second being in progress and separated from the firs}: by a temporary corrugatedThe complete structure will measure
iron screen.
site

on the Thames

is

about 475 feet by 195 feet and about 80 feet high.
The station consists of a boiler house, engine room,
offices,
sub-station, workshop, pump and strainer
houses, outside coal bunker and a pier for unloading

purposes.

The

far back as

1869 private companies obtained powers to construct tramways, and
the legislature.

was purchased from one or two
London electric supply companies.
Some
30 street miles of tramway is now being worked
energy

trical

has

coal is brought alongside the pier, which
been designed by the Council's engineer to

from.

Generating Plant at CbarnJ

FIG. 5.

MAP OF HIGH-TENSION LINES AND SUB-STATIONS SUPPLIED
FROM CHAMP HYDRO-ELECTRIC PLANT.

tension coils either in star or delta, so as to have
15,000 or 26,000 volts.
The weight of these trans-

formers is about 10 tons each.
Switching apparatus of well-planned design is
to be found in this station.
Behind the marble
panel board of the gallery is a large room which
contains the apparatus and connections for the high
and low-tension circuits. The middle tension apparatus is placed in a second room which lies
under this one. Fig. 3 shows the back of the
marble panels and one side of the iron framework
containing the high-tension board and instruments.
4 shows the other side of the high-tension
board. In the framework are mounted the bars,
instruments and switches of the 15,000-volt and the
26,000-volt circuits.
In the lower part are the busbars, designed so that the high-tension ends of the
transformers can be connected in star or in delta.
Between the marble panels at the top of the
fr;.me are special switches for connecting the hightension ends of the transformers to the bus-bars.
Blow-out shunts are used on these switches for
taking tip the arc. On the frames are placed six
small transformers for giving low tension to the
inst-uments also a transformer for the large voltmeter placed on the low-tension board. Two main
oil switches are designed to work on 26,000 volts,
and are operated from the front part of the lowtension board by a transmission device. Lightning
arresters of the double-horn pattern, combined with
Fig.

;

FIG. 6.

the following year

the

FIVE 1,200-KILOWATT TRANSFORMERS AT

Tramways Act

of 1870
provisions applying to the conditions of the tramway industry
36 years ago, remains in force today without any
modification whatever to bring it into line with the
new circumstances arising out of the advent and
in

was

That

passed.

development of

act,

electric

with

all

its

traction.

1870 the municipal authority governing London was known as the Metropolitan Board of
Works, and it left the field of tramway enterprise
so completely to private companies that by the
In

year 1890 no less than 15 tramway companies had
powers in various parts of London. As the main
purport of this article is to describe briefly the
generating station at Greenwich, I will conclude
these introductory remarks with the simple statement that after the old Metropolitan Board was
superseded in 1899 by the creation of the London
County Council the latter quickly took the tramway question in hand, and under the purchase
powers of the Act of 1870 commenced to buy up
That policy has since been
the various interests.
persistently pursued, and the result is that at the
present time practically all the tramways in London are owned by the Council.
In an article which appeared in the Western

January 11, 1902, full particulars
were given of the opening of the first section
converted from horse to electric traction, for
which as well as for all subsequent sections elecElectrician

—

of

—

CHAMP HYDRO-ELECTRIC STATION.

accommodate heavy steam
carried from the steamers

colliers.

The

coal

is

trucks and tipped
into outside coal bunkers, which feed the mechanical conveyors.
These latter carry the coal to
the main coal bunkers, which are situated over the
boilers and have a total capacity of 13,500 tons.
The ashes from the furnaces are removed by the
conveyors on their return journey and are shot
into barges at the wharf.
The cranes are electrically controlled, the grabs holding about 2,800
pounds each.
The object of having an outside
bunker was to aid in the expeditious unloading of
the 2,000-ton colliers.
in

*

Boiler House.

The
boilers

boiler house contains 24 Stirling water-tube

of

the

five-drum

type,

arranged

pairs

in

two rows, with a firing floor between.
Each
boiler has an evaporative capacity of about 16,300
pounds of water per hour, working at 200-pound
in

A

Chain-grate stokers are fitted.
superheater is placed between the first and second
banks of vertical tubes and forms an integral part
of the boiler, the amount of superheat being required to raise the temperature of the steam to
pressure.

50O°F.
Eventually there will be four chimneys, but two
only are at present erected, these having a height
of 250 feet, with an internal diameter of 14 feet.
The pairs of boilers are set in groups of three,

:
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economizer block and main flue inlet
chimney above.
The boiler groups are
equivalent to one of the engine units, and the pres-

crate

ent half of the station may therefore be said to
be divided up into four units of boilers, economizEach pair of boilers has its
ers, flues, engines, etc.

watts

with

their

the

to

own economizer on

the floor above, consisting of

320 tubes, arranged in 32 sections, the scrapers of
which are driven through worm gearing by small
independent three-phase motors.
On one side of the basement of the boiler house
are situated three pump rooms, each containing
These are each
three horizontal ram pumps.
driven by a 35-horsepower series-wound motor, the
pumps delivering 8,000 gallons of water per hour
against a pressure of 225 pounds.
These directcurrent motors have two voltages, viz., 125 and
500, with a change-over switch, so that the pumps

current at 6,600 volts between phases at 25
periods per second.
The normal output is 3,500

amperes per phase, and 4,735 kiloon emergency overload.
The stators are
star-wound with the center point grounded. The
coils are form-wound and are laid in open slots,
there being five slots per pole per phase.
The
kilowatts, or 306

and each alternator has
its own independent exciter driven by ropes from
a pulley on the main shaft.
There are also two
independent direct-current steam sets of 150 kilowatts capacity each, which are used for lighting the
excitation

is

station, a

standby for excitation,

at

125 volts,

etc.

Piping.

The steam

pipes

are

laid

on

a

simple

system.

Each pair of boilers is coupled together as one
and has a single steam pipe leading directly to a
main steam header in the engine room. From this

and elaborate straining

structed,

facilities

are em-

ployed on account 'of the difficulty that has been
experienced in previous attempts to use the Thames
water for condensing purposes.
The pier which has been erected for dealing
with about 1,000 tons of coal per day is T-shaped

and projects

into the river for a distance of about
118 feet 6 inches, the head of the T, which faces
the river, being 200 feet long by 40 feet 6 inches
wide.
The structure consists of 16 cast-iron cylinders sunk in the bed of the river to a depth of
about 26 feet below datum, or about 18 feet below
the bed of the river, and filled with concrete supporting a framework of steel girders, on which is
placed a timber platform.
The total cost of the

including

pier,

a

condensing

the

wharf wall about 260

The

$265,000.

pleted

total

feet

in

water
length,

cost of the station

pipes and
was about
when com-

estimated at about $4,500,000, but as turbine sets will be installed in the second half and
the capital cost per kilowatt generally will be less,
it
will be seen that the first half has cost over
is

$2,500,000.
It
may here be stated that the work on the
second half of the station has been temporarily
suspended pending the appointment of a commis-

sion

the

of

investigation

into the interference which
Observatory authorities allege the
causing to their observations and instru-

Greenwich

station

is

ments.

must be mentioned that the whole of the deof the works has been carried out by the
officials
of the London County Council, and to
Mr. J. H. Rider, the tramways electrical engineer,
is due practically the entire credit for the design
It

sign

of the equipment.

G.

Diversion of Water for Power Develop-

ment

at

Niagara

Falls.

Inasmuch as the Burton bill went into effect when
passed by Congress and signed by the President,

PLAN AND SECTIONS OF GREENWICH STATION OF LONDON COUNTY COUNCIL.
can be run at a low speed efficiency. On the other
side of the boiler-house basement are situated the
hot-well tanks, which are filled from the condensers after the water has passed through chemical purifiers.
water-softening apparatus is installed, and make-up feed water is obtained from
an 8^2-inch artesian well 350 feet deep.

A

Engines and Generators.

The

feature of the station

is

in the

engine room,

where are to be seen the large vertical-horizontal
engines, which are generally regarded as the last
of that type to be installed in a large power house.
There are four generating sets of 3,500-kilowatt
normal capacity each. Each engine consists of two
complete half engines, one on each side of the
generator,

of a vertical high-pressure
inches in diameter and a horizontal

consisting

cylinder 33V2

The
low-pressure cylinder 66 inches in diameter.
stroke in each case is four feet, and the two connecting rods on the one side of the engine work
on to a common overhung crankpin.
The engines run at 94 revolutions per minute
Corliss
and work at 180 pounds steam pressure.
valves are used on both cylinders, and the exhaust
from the high-pressure cylinder passes
through a receiver on its way to the low-pressure
cylinder, and is there reheated by live steam direct
from the boilers.
The whole of the engines are
entirely enclosed and work with forced oil lubriThe
cation, pumps in duplicate being provided.
arrangement of the cylinders creates a perfectly
There is an independent steam
natural drainage.
supply to each cylinder, each of which has its own
condenser.
These latter are of the surface type,
On its
with separate motor-driven air pumps.
way to the condensers the exhaust steam passes
through oil separators.
are mounted directly on the enbetween the two half engines of each
They are of the revolving-field type and gen-

The generators
gine
set.

shaft

header branches go to the engine separators, and
there is a continuous fall in the pipes all the way

from the boiler stop valves

to the engine separator.
provision is made for expansion, and the
The drainage
pipes are anchored at certain places.
is perfectly natural, and there are no places whatever where the water can lodge.

Special

Switching Apparatus.
The main switchgear is mounted on two

gal-

the center of the long side of the engine
The oil switches
farthest from the boilers.

leries

in

room

are on the top gallery. The switchgear throughout
is of the oil-break remote-control electrically operated type, provision being made for eight generators and 32 feeders, each generator being coupled
The operdirectly to a section of four feeders.
ating table is on the lower gallery and contains the
small switches which control the main oil switches.
These operations are carried out by direct current
Immediately behind the operating
at 125 volts.

desk

is

switchboard for controlling
motors, auxiliary maand certain low-tension tramway feeders
supply the tracks in the neighborhood of
the

station

the

chines

which

auxiliary

lighting,

station

This is a 46-panel board, all the cirbeing protected by loose-handle automatic
carbon-break circuit-breakers and knife switches in
series with the same.
Other Features.
A sub-station adjoins the power house and contains three 500-kilowatt motor generators running
at 300 revolutions per minute for transforming the
the station.
cuits

three-phase current to 550-volt direct
current for local tramway lines. A battery of 280
accumulator cells is worked in conjunction with
6.600-volt

these machines. There are nearly a dozen similar
sub-stations in various parts of London, and others
are in course of construction, many of them for
the

A

northern
special

lines now being converted.
condenser pumphouse has been

con-

Secretary of War Taft has seen the advisability
of issuing temporary permits to such companies as
are developing power at Niagara Falls or transmitting electricity from the Canadian side into
the United States.
These permits, as stated, are
temporary, and are given to cover the existing
conditions and in order that the companies may
not violate the law.
The Niagara Falls Power Company is granted a
permit to withdraw S,6oo cubic feet of water per
second, and the Niagara Falls Hydraulic Power
and Manufacturing Company is granted a temporary permit to withdraw 4,000 cubic feet per
second until further order of the secretary of war.
To the Lockport Hydraulic Company a permit has
been issued allowing that company to withdraw
500 cubic feet of water from the Erie Canal and
for the use of 333 cubic feet from the lower level
of the same canal at Lockport, the idea being that
these two .amounts are duplications, and that a
future permit for 500 cubic feet per second will
cover them both.
In relation to the transmission of power from
Canada to the United States, the secretary admits
having received applications for the transmission
of 281,500 horsepower, and says
"It is necessary that the secretary of war should
know before final action is taken by him in the
matter of permits for transmission the capital already invested in Canadian companies, the degree
of completion of the plant, the amount of current
likely to be sold on the Canadian side, the time
when the plant shall be ready for operation, the
amount now actually transmitted to the United
States, the amount invested not only in the production of current, but in the plant and machinery for its transmission, including the poles
and wires and all the details, and also the capital
invested by the American companies who are to
receive in the first instance the current thus produced; the form in which that capital is, and the
contracts into which they have entered both with
the Canadian companies and with the companies
or persons to whom they expect to sell the current,
the dates of these contracts, and all the circumstances tending to show the extent of the injury
that a refusal to grant the permits requested would
cause to the investment of capital, together with
the question of when the contracts were made
upon which the claims for the use of the current
are based, with a view of determining the good
faith with which these contracts were entered into,
and whether the threatened passage of the law
induced their making."
Captain W. Kutz of the Corps of Engineers has
been appointed to make an investigation upon all
the above questions.

However, temporary permits have been granted
two companies in the matter of transmission.
The Niagara Falls Power Company is granted a
to

permit to take not to exceed 25,000 horsepower
from the Canadian Niagara Power Company, and
the Niagara, Lockport and Ontario Power Company is authorized to take not to exceed 25.000
horsepower from the Ontario Power Company.

WESTERN ELECTRICIAN

6o

Fundamental Principles
By Robert

of

Gas Engines.

1

question that occurs to one entering the
subject is perhaps the following:
Do steam engines and gas engines belong to
the same general class? They do, in so far as they
are both heat engines, which depend for their
operation upon that well-known principle which
Professor Rankin covers in the definition he gives
"It
of the first law of thermo-dynamics, as follows
is a matter of ordinary observation that heat, by
expanding bodies, is a source of mechanical energy."
That is to say, if we take a cylinder containing a charge of fluid against which rests a
piston, and apply heat to the cylinder, the expansion will push the piston out, and make it do work.
This fluid may be steam, or gas, or air, etc. So
that in this respect gas engines and steam engines
are the same, in that they are both heat engines.
In what respect, then, does a gas engine vary
from a steam engine? The answer is that with
the steam engine the fuel is burned in the firebox c£ a boiler, located apart from the engine,
while, with the gas engine, the fuel is burned diIn the case of the
rectly in the engine cylinder.
steam engine, we find that much of the heat of

The

first

gas-engine

:

the fuel is wasted in changing water from its liquid
state into a vapor that will expand and give presThis heat, so
sure as the temperature is raised.
used, is called latent heat, and consumes 966 British
thermal units, to change one pound of water into
steam. Then, again, in order to transmit the
steam to the engine it must be kept down in
temperature, so that the pressure can be confined
by the steam pipe lines and their fittings. But

Gas

StearrTPlant

expansion.

after

and Ti

is

known

as

of coa! consumption they represent. This is easily
done.
will divide 2,564 B. T. U., the theoretical quantity required to produce one effective
horsepower, by the per cent, efficiencies that we have
just determined for each kind of engine, respectively.
then find that the gas engine requires
at 20 per cent. 12,820 B. T. U. in order to supply
one brake horsepower, and there being 13,500
B. T. U. in an average pound of coal, we easily
develop one brake horsepower at the engine from
one pound of coal burned in the producer. With
the steam engine, dividing 2,564 B. T. U. by 9.7
per cent, efficiency, we must have 26,500 B. T. U.
to get one brake horsepower, so that the steam
engine will require two pounds of coal burned in
the boiler to develop one brake horsepower
at
eight per cent, efficiency 2 l/i pounds, and seven per
cent. 254 pounds of coal.
These coal consumptions which we have cited
represent the very highest engineering practice in
their respective countries
other steam-plant coal
consumptions will run as high as nine and 10
pounds of coal per brake horsepower, in small central stations and industrial plants in which the installations are inefficiently installed and operated.
With the gas plant not only is the apparatus itself
inherently more efficient, but its operation is far
more simple, and eliminates to a much greater degree the personal equation of the operators, so
that one pound of coal per brake horsepower is
easily attained in even the smallest gas plants against
10 pounds of -coal by steam plants of equal size.
The cost of maintenance is less and the cost of
operating large gas engines and producer plants is
one-half that of steam plants, and where the gas is
supplied from an outside source, such as natural

We

"the

We

perature for the explosion of 2,960 degrees, which
is the heat that the engine received.
The exhaust
has a temperature of 800° F., which, when added
to 460, gives 1,260 degrees.
This, when deducted
from the original temperature of 2,960 degrees,
leaves 1,700 degrees, as a' credit to the engine,
or an efficiency (thermal) of 57.5 per cent., provided the engine is a perfect translator of energy.
Now for the steam engine. I choose to take the
temperatures of the engine cited by Mr. Henry G.
Stott in his paper before the American Institute
of Electrical Engineers in January, because I desire to use them in the commercial comparison that
I will next make.
He assumes a temperature for
F., which,
the steam at point of admission of 367
when added to 460 degrees, gives an absolute temperature of 827 degrees, while the temperature of
the exhaust is given as IOO° F., plus 460, or an
absolute temperature of 560 degrees exhaust.
Deducting this from the total temperature of 827 degrees, we have for this steam engine a temperature
range of 267 degrees, which .is 32.3 per cent, of 827
degrees, the total range, and 32.3 per cent, in this
case represents the thermal efficiency of the steam
engine. It will be remembered we found the ther-

;

;

.

w-

rlont

Q a J\ dot

iSfeainTi

Sin*

The

difference between
temperature range."
The ratio that this temperature range bears to the
total temperature taken from absolute zero is the
percentage of thermal efficiency that the engine has.
It will be seen that we work down to absolute zero.
In Fig. 1 we have worked out practical cases,
having assumed for the gas engine that the temperature of the gas mixture at explosion is 2,500 degrees above F. zero, which, when added to 460
degrees below that zero, gives a total absolute tem-
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FUNDAMENTAL PRINCIPLES OF GAS ENGINES.
with a gas engine, the gas may be transmitted to
the engine at practically atmospheric pressure and
temperature.
Its heat
is
not developed until it
is safely within the engine's cylinder, which is the
exact point where the work is to be performed, and
where it is fired, and, therefore, they are called
"internal-combustion engines."
Having found the difference between these two
types of engines, the next question is. Which is
the more desirable? Which engine will turn out
the greatest amount of power for a given consumption of coal?
It
is
generally understood
greatest
single
in
that
fuel
is
the
factor
the cost involved in delivering power, and represents from 50 per cent, in small plants to 60 per
in large plants of that cost, as has been
cent,
determined by actual operation. In gas plants the
fuel is only from 25 to 33 per cent, of the cost of
the power, but in order to bring out this point of
efficiency most clearly, let us first develop it from
the beginning by taking the theoretical view of the
case, and having found out what this is, we can
then see how far it is followed out in practice.
The unit representing the calorific values most
used when dealing with gas engines, gas producers,
gases and fuel is the British thermal unit, abbreBritish thermal unit repreviated to "B. T. U."
sents the quantity of heat required to raise the
temperature of one pound of water, 1° F., at 39
One B. T. U. equals 778 foot-pounds, and
F.
there are 2,564 B. T. U. contained in a horsepower.
It will be seen that in considering the efficiency of
a heat engine the temperatures involved are necesThe theoretical effisarily the governing factors.
ciency of a perfect heat engine of any type is
determined by the simple formula,

A

T—T,

=

efficiency,

T
which T is the acquired temperature from absolute zero, or the temperature of the power-transmitting element at the time of expansion figured
in

absolute zero Cwhich is 460 degrees below
Fahrenheit's zero), and T, the final absolute tem-

from
1.

Part of an address before the

February

21, 1906.

New

York Electrical Society,

mal

FIG.

efficiency of the gas engine to be 57.5 per cent.
writers elect to put gas and steam engines

Some

on the same basis of comparison, by assuming, for
theoretical purposes, that they will both exhaust at
atmospheric temperature, say 6o° F. On this assumption the steam engine will figure out a theoretical thermal efficiency of 37 per cent., and the
gas engine with an explosion temperature of 2,500°
F., a theoretical thermal efficiency of 82 per cent.
But, '.vhether you take it on a theoretical assumption, or whether you use temperatures that may
be expected in practice, it is plainly evident that
the gas engine has a very much higher thermal
efficiency than the steam engine, because the power
conveying medium can be eventually used at greatly

higher temperatures.
The foregoing assumptions have, as stated, been
worked out on the principle that both the gas and
steam engines were perfect devices for transforming or translating their useful temperature ranges
entirely into useful work.
Of course, in practice
a proportion of this temperature that is represented
by what I have called useful temperature range is
used to overcome the friction of the engines, and
radiation,
etc.
Then, again, in
over-all efficiency of a practical
commercial plant, as taken from the coal pile to
the engine wheel, you must include the losses of
piping, auxiliaries, boilers with stacks, or producers,
as the case may be, and we find that in this respect the gas engine is again more efficient, because it has a commercial efficiency from coal pile
to driving wheel of 20 per cent., while the very
best steam practice in America, as given by Mr.
Stott, is but 9.7 per cent., and in Europe eight per
cent, and in Great Britain seven per cent., as given
by Mr. H. M. Hobart. Furthermore, the commercial efficiency which I have just given for the
gas-engine plant is obtained by even the small inr.tallat'ons, while those given for the steam plants
represent the very highest results that have so far
been obtained with the largest and most economical
centra' stations equipped with the very latest appa-

;Jso

is

lost

considering

in

the

ratus.

Having determined these commercial
1st

us

sec

just

what differences

in

efficiencies,

actual

pounds
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GAS-ENGINE DESIGN.
blast-furnace gas, etc., the labor is only onethird that of a steam plant if having corresponding
capacity.
As concerns repairs, it is possible that for the
gas engines they may now be slightly higher, due
to the newness of the art, but with a producer
plant and its auxiliaries, repairs are far lower than
in the corresponding departments of a steam plant,
so that the total repairs are less.
As concerns
overload capacity, a characteristic feature of the gas
engine is that its maximum capacity is reached
when taking its maximum charge of gas and air
combined in the right mixture, and exploded at just
the right time.
This means that if the commercial
rating of the engine is set 15 per cent, below this
most economical point, it is not possible to carry
more than 15 per cent, overload without slowing
down the engine. This condition can be easily
met in several ways by installing additional gasengine capacity, by running in connection with the
gas engines a steam turbine which readily takes up
the load changes, or by a storage battery. The additional saving in total cost of power accomplished
by the gas engine should be sufficient to more than
offset the expenditure necessary to take care of this
overload factor. If it is not, then the case is
not a good one for gas engines.
As to the first cost, this is very difficult to state
but
exactly, because the conditions vary so largely
it is, possibly, safe to assume that the complete gas
gas,

—

;

including

plant,

producers,

will

cost,

say,

20

per

a corresponding steam plant, and
with coal at $2.50 a ton, it is not difficult to earn
a handsome return on this additional investment.
Important factors are, therefore, (a) the cost of
coal; (b) the number of hours a day that the plant
is run
(c) the load factor of the plant, i. e.; the
percentage of its average load to its rated load.
The higher these values, the more is it to the
cent,

more than

;

advantage of the gas-engine plant.
The gas engine itself is very simple, and its
working parts are easily understood and adjusted
by the operators in charge, once they have become
The engine
familiar with the running conditions.
may consist of one or more cylinders, in which the
gases are burned at initial pressures of about 300
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pounds per square

inch, the gas being admitted at
atmospheric pressures and compressed to about 100

or 120 pounds; the resulting mean effective pressures
after explosion range from 60 to 75 pounds.
Piston speeds run about 600 to 850 feet per minute.
engines
are
divided
into
four
general
classes,
Gas
single-acting and doubleas concerns cylinders,
acting; and four-cycle and two-cycle as concerns
explosions.
Gas engines are built vertically, with
one, two or three cylinders, where the weights of
the pistons and length of crank shafts permit, and
horizontally, with one cylinder, two cylinders vis-avis, or tandem, and four cylinder, vis-a-vis or tandem in the larger sizes.
In a single-acting engine the explosion takes place
with the doubleat only one end of the cylinder
acting engine, the explosions take place at both
ends of the cylinder.
When we speak of a four-cycle engine, we mean
that four strokes of the piston are taken to complete the cycle from one explosion to the next.
The first stroke, called the "suction" or "charging
stroke," sucks in the charge. The return of that
At
stroke, called the "compression," compresses it.
the beginning of the third stroke, or "power stroke."
;

6i

governor to

suit the load.
Its inlet valve closes
the port as soon as the charge has been admitted.
Fourth The exhaust valve, which, because of
the high temperature of the exhaust, is water
cooled.
I
might say that the mixing chamber,
which is a simple pocket, is located between the
hit-and-miss valve and the cut-off valve.
Now, these four valves are of the simplest type
and require but little engineering skill to keep in
repair.
They are positively opened against springs
by cams or eccentrics carried on a side shaft, geared
to
the engine's cranka»s
A ,„
GAS

Gas engines cannot start with full load, and
require a clutch where such load is, say, more than
one-quarter of their capacity, although I have seen
an 865-horsepower engine start and reach full speed
with a load of 300 horsepower in less than 40
seconds.
Of course, when driving electric generators^ it is only necessary to open the switch.
Starting is obtained by applying compressed air
to the engine at about 100 to 120 pounds pressure,
or by motoring the generator which it drives.
There are two elements that enter into gas-engine

—

shaft.

These cams and

eccentrics are so set as to
perform
respective
their
operations at
the
proper
time.
This side shaft also
operates the igniters.
Ignition is obtained in

two ways

—

one by bringing
small portion of the
main gas charge in contact with a red-hot tube
operating as a B u n s e n 'exhaust
burner, or. preferably, by
a

£11

fig.
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GAS-ENGINE DESIGN.

exploded, and on the fourth,
or "exhaust" (sometimes called "scavenging stroke"),
the cylinder is scavenged of the products of combustion.
The four-cycle movement is called the
"Otto" cycle or "Beau de Rochas."
With the two-cycle engine the charging stroke
and the scavenging stroke are eliminated, the piston's duty being performed by a subsidiary means
external to the engine, and either attached to it or
operated as an independent auxiliary.
As concerns the working parts of the engine, it
is provided with a governor, operated on the same
general principles as a steam-engine governor, and
with about the same degree of regulation.
The valves of a four-cycle engine consist of the
following:
First
Gas and air valves, which determine the
the charge of gas

is

—

FIG.

means

of
a
"fat" electrical
spark, the latter
having survived the former in. this country. This
spark is either of the make-and-break type or
is
a jump spark. The terminals in either case
protrude directly into the clearance of the engine
Modern praccylinder, which contains the gas.
tice tends to double-ignition plugs, so as always
The current for supto have one as a standby.
plying the spark can be obtained from vibrating
magnetos placed across each spark point, or from
revolving magnetos or small generators, or from
primary or storage batteries, preferably the latter, but a standby source should always be available.
I
should like to point out the importance
of always having an independent relay or standby
source of current entirely independent of the main
source.

Sinqlc Jithoq

4

4.

GAS ENGINE DESIGN.

operation which are not found in steam engines.
One is that when running, a charge of gas may
fail to ignite, and will enter the exhaust unburnt;
there it is just possible that it will come in contact with particles of incandescent carbon and explode; this explosion is called a "back-fire." Then,
again, a charge may enter the cylinder and because it is richer than the adjustment of the compression provides for, the heat resulting from that
compression may prematurely fire it, or there may
be particles of incandescent carbon in the cylinders that will fire it. This is called a "premature."
The result of either one of these two actions is
not in any way serious, and only momentarily
tends to slow the engine down. Engines properly
cared for may run for days without having an
occurrence of either kind.

Double
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GAS-ENGINE EXPLOSIONS PER STROKE PER REVOLUTION.

proportions of gas and air that are to enter into
These are simple cocks, placed in the
gas and air mains, with dials, showing the extent
they are open, and are only changed at the will
of the engineer.
Second The hit-and-miss cut-off valve, which
admits the amount of gas determined by the gas
valve into the mixing chamber, unless the governor
of the engine makes it lose a cycle. The hit-andmiss regulation is only used below one-quarter load
with close governing engines.
Third The cut-off valve with its inlet valve.
This cut-off either varies throughout the stroke
the opening through which the gas mixture enters
the cylinder, or else acts as a straight throttling
valve, by maintaining a fixed opening during charging stroke. In either case it is adjusted by the

the mixture.

—

—

_

The time

FIG. 6.

GAS-ENGINE EXPLOSIONS PER STROKE PER REVOLUTION.

of ignition can be adjusted at will, but
generally set to take place just when the engine
piston reaches the highest point of compression.
Gases are compressed before exploding, in order
The molecules, when
to increase their efficiency.
pressed tightly together, operate with greater force
on explosion in the same manner that burning
gunpowder becomes effective when it is confined
in the gun barrel.
Compressing the gas generates
heat, and the hydrogen in the gas burns at low
temperatures, so that the pressure to which any
gas can be compressed is limited by the^ amount
of hydrogen that that gas contains, and it is interesting to know that while the gas may be rich
in B. T. U., it may not be as efficient as a leaner
gas with less hydrogen, which can be worked at a
higher compression.
it

is

Indicator cards are taken in identically the same
as with steam engines, and are figured in
identically the
same way. Eccentricities in the
cards, however, have not the same significance as
the steam-engine cards, nor is it so easy to trace

manner

their

origin.

At first glance
as concerns gas turbines.
these appear to have the same advantages over the
reciprocating engine that the steam turbines have.
There are, however, two very serious obstacles
first to "be. overcome if the gases in the turbines
are to be double acting. The first is that the thin
blade* of the turbine are not able^ to stand the
high temperatures of combustion, which would run
about 2,500° F. The other factor in the problem,
and of most serious consideration, is that it is not
possible to get compression before igniting the gas.

Now,
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velopment

Falls

that

companies

Power

Com-

Waterways

mission.

Space telegraphy has recently attracted renewed
in England, owing to its successful use
on a more extended scale than before in the recent
naval maneuvers and also to a recent report from
attention

the

Department.

Postoffice

In

relation

to

the

maneuvers a London Times correspondent on one
of the fleets bears this testimony:

raphy, though even yet in

its

'Wireless teleg-

infancy, has played a

remarkable part and has enabled the

Red admirals
co-ordinate their operations and to concentrate
for strategic objects in a manner that would have

been impossible a very few years- ago.
Communication between ship and ship has been carried on
at distances of nearly 200 miles."
Passing to the more important Postoffice return,
to be noted that the report has to do. with the

is

it

for license under the Wireless Telegraph Act of 1904 showing how each application
has been dealt with. It relates to the period from
applications

January, 1005, to March, 1906; and the applications
are classified (1) those in respect of installations in

tions;

when

(3)

the

private

of

have

in

(2)

installa-

experimental

(4)

been

also

1904;

new

proposed

installations;

There

installations.

was passed

act

respect

in

applications

for licenses for installations for lecturing purposes,

and there are

in

addition

a

miscellaneous

set

of

applications.

Among
noted

the most important applications may be
one from the Marconi company, in which

the radius of action is stated as 3,000 miles, the
object being to communicate with America and

with

ships

considerable

at

the Eastern Telegraph
to-

distances.

Company ask

communicate with ships

to

generally.

Lloyds and
be allowed
In all these

cases the terms of the license have not been settled,

but the Eastern Telegraph
communicate with its own

Company

is

allowed to

South of England as the area of operlicense has been refused on the
ground of risk of interference with existing naval
and commercial stations. One of the objects of the
De Forest company was to send press messages
between London, Manchester, Liverpool, Glasgow
and Belfast, but the further information asked
for by the Postoffice has not yet been tendered^
Likewise applications to use the Lodge-Muirhead
and Orling-Armstrong systems partly for commercial purposes have been refused, in the first case
because the object aimed at would interfere with
the postmaster-general's ordinary monopoly, and
in the second because of interference with other

power from Canada

from one country to another for the purpose of
developing power obviously brings up questions of
a different nature from the importation of, say,
wines or silk.
Then again, at Niagara Falls, the
question is complicated by the outcry against the
further diversion of water for power purposes.
Canadians think that they have some advantages,
from the topography of the Falls, by which they
can use a greater amount of water than the Americans and still preserve the Horseshoe Fall.
They

forgotten

to

into

future.

control

not

International

the

it

before the American

posed installations comprise applications by the
Allgemeine Elektricitats Gesellschaft (Telefunken
system) and the De Forest company. The former

one of the several interesting
with the recent Act of Con-

and

of

it

still

connected
granting authority to

regulate

70

Southeastern States

Michigan..
Indiana

gress

year

sixth

its

is

features
70, 71, 72

members

will lay

which promises well for

electric

States

who

Secretary Taft,

ex-

the

in

on Canadian power and submit

report

full

of

enters

69

Correspondence
Great Britain

111.,

association

things

greater

69

DEPARTMENTS.

Springfield,

the

be necessary for him to make a
thorough investigation before granting permanent
permits for such transmission.
Consequently he
has designated Captain Charles W. Kutz of the
Engineer Corps, who, under the direction of General Mackenzie, chief of engineers, will make a

existence

are sure that the report of the con-

men who

The

and the secretary of war

States,

will

it

applications

this

of

the

vention will prove profitable reading to
trical

United

in

its

We

interest.

the

says that

as

members, but nevertheless it confire hazard of
electricity,
electrical inspection, trade unions and
the supply of apprentices, which are of general
of

into

far

other questions, such as the

siders

Canadian Niagara Power Company
exceed 25,000 horsepower of electrical
current.
These permits are the only ones granted
for the taking of electricity generated in Canada
the

to

held
so

reported in

Electrician.
is

was

proceedings,

are

public,

Western

organization

the

encouraging

degree at the sixth annual

the

made

are

of the

a very

in

three characteristics were exhibited

all

last

association

has developed in numbers, in

It

satisfactory

a

in

;

the contractors'

street,

be

to

among

In the crisp

the electrical societies of the country.

language of the

from
not

to

by year,

year

Contractors'

has

States

interests
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Convention Notes
64,
65
Interchangeable Mileage on Electric Roads
65
Visiting Electrical Engineers in Great Britain
65
The Small Central Station— Chapter IV. Boilers and Settings (Concluded).
Chapter V. Operation of Boilers
66,
67
More About Gary (Ind.) Mechanical Equipment
67
Has the Sight Telephone Arrived? By Frank C. Perkins.

telegraphic

considered as occupying an important place

vention
sq

general

the long-distance telephone com-

exception to prevailing conditions.

manner

57,-58

The London County Council's Electric Generating Station
and Tramway System. Illustrated.
58,
Diversion of Water for Power Development at Niagara Falls.
Fundamental Principles of Gas Engines. By Robert T. Lo-

declared that

is

it

pany has thousands of miles of high-class copper
circuits which might perfectly well be used for
telegraphing (indeed, some of them have been
leased to brokers for that purpose), and equally
of course, the telegraph companies would find no
insuperable difficulties in engaging in telephone
transmission. But hitherto powerful financial interests have kept these great corporations attending each to its own knitting. Whether there is any
basis of fact in the latest story remains to be
The general tendency of the day, however,
seen.
is toward combination and co-operation rather than
toward slashing competition, so that if a great telegraph-telephone conflict is impending it will be an

prestige

Champ, France. By A. De Courcy.

the

in

course,

has "made good."

Illustrated

to

Telegraph companies, or vice versa. The story is
afloat again this summer, and this time it is told

ness.

Trade Supplied by Western News Co.

Hydro-electric Station at

about

is

Western Union and Postal

former Vice-president Bradley of the Postal company resigned to take charge of the Bell telephone

Telephone, 5220 Beekman.

ADVERTISING-.— The Western

Company

regular

American

that the

is

with some particularity, in that

1746.

with

recurs

that

periodicity in electrical circles
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Company

are

is

largely

exploited

authorized

to

receive

cable

ships.

The

pro-

specified the

but

ations,

the

The

applications (seven
been granted. Four applications are made for experimental licenses to communicate, with America, with the object of asking
for full commercial licenses if the experiments
are successful.
The applicants were the Anglostations.
in

private-business

number) have

all

American Telegraph Company, the Commercial
Cable Company, De Forest Wireless Telegraph
Syndicate, and the National Signaling Company.
This record is a very intersting one, and shows
the systematic way in which the United Kingdom
Something of the
is facing the wireless situation.
same kind should be undertaken in the United
.

States,

if

warrant for

it

can be found.

And

it

is

to be hoped, also, that the international space-tele-

graph
result

conference
in

in

Berlin

some concerted

September

in

action

so

that the

will

great

and property-saving possibilities of wireless at
and along the coast may be fully utilized
wherever the necessary apparatus is installed.

life

sea
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National Electrical Contractors' Association in Cleveland.
quote one of the officers of the organization,
National
sixth annual convention of the
Electrical Contractors' Association was the best
ever held," both because of the attendance and
the fact that the committees were better prepared
as to the selection of subjects to be discussed and
the adaptability of the various members to the
consideration of topics

To

"The

were

that

selected.

The

convention was held

Hollenden

the

at

Hotel,

July iSth to
can be said
with truth that the subCleveland,

20th.

It

were handled in
thorough and interesting manner, thus af-

jects

a

fording at the same
time pleasant and inmeetings. In
structive

JAMES

all

STRONG,

R.

President National Electrical
Contractors' Association.

the

latter

about

and 290
present.

were many interested

and indirect manner

in the

in

150 members
guests were
In the list of

both a direct

work

of the contractors,
others allied with the

being manufacturers and
trade or with the building

fraternity.

Opening Exercises.

'

In the absence of Chairman F. C. Werk of the
Ohio state committee, Secretary A. Oppenheimer
took charge of the opening meeting on Wednesand welcomed the
18th,
July
day morning,
guests to the Buckeye State in a few fitting words.
He introduced Mayor Tom L. Johnson, who was
with quite a storm of applause. His
received
honor spoke of the organization idea and said
that much good should come of associations operated upon right lines, as he believed the conassociation is, but in the organization
tractor's
of trusts or combinations for the restraint of
trade or to prevent competition he felt that the
The mayor then
results must be the opposite.
referred to his pet scheme of producing a car
that will "shoot people from New York to Chicago in an hour, or from coast to coast in three
hours," but he said it was as yet impossible to
tell what effect such speech would have upon the
car and its occupants, whether they would be
deviled or trapped. With an earnest desire to
make the visitors welcome, and an invitation to
them to visit the City Hall and secure the keys
to everything of interest, the mayor, with a few
more jocular remarks, closed.
W. B. McAllister, president of the Cleveland
Builders' Exchange, invited the visitors to make
the Exchange rooms their headquarters while in
the citv and to make use of every facility that
organization has to have an interesting and enjoyable time. He outlined the proposed group
plan of public buildings, spoke of the park and
boulevard systems and asked the members to inspect them, that they might know what progress

Cleveland

making.

is

E. M. Lawton, Ohio director of the national
He said he
organization, hails from Cincinnati.
could not conceive any reason for the committee
inviting a Cincinnati man to make an address in
Cleveland; that he knew there is such a place
and that it is an eating point on the Lake Shore

between New York and Chicago. Otherwise he
saw nothing in the village on the lake. But he
said he was glad that the meeting was held in
the great Buckeye State, and he welcomed the
guests to all it contained. Mr. Lawton's humorous
remarks on the fight between Cleveland and Cincinnati for supremacy in size and importance caused
considerable merriment.
President James R. Strong replied to these various addresses of welcome in a few words befitting the occasion, and then spoke of the great
benefit the organization may be in the work in
which its members are engaged. From the little
band that met at Buffalo in 1901 the organization
has grown into a strong body. The policy of the
association, he said, is to build up and improve
conditions

in

the trade.
stop the

One

of

the

things

it

ruinous competition be tween the different branches of the trade. There
should be a clearly established basis upon which
the manufacturer, jobber and contractor may opThere is room for all, but there should
erate.
be an understanding that will prevent them from
endeavoring to cut each other's throats. Each
should have his share of the business and each
should treat the other in a fair manner in every
way.

should

do

it

to

Trade

Schools

Indorsed.

President S. C. Dickey of the Winona Trade
School of Indianapolis was introduced by President Strong. He talked upon the subject of educating boys for the various trades and the advantage it gives them in life.
He said that out of
5.300,000 pupils who enter the public schools, but

63

200,000 reach the high school and 116,000 get into
colleges and institutes.
Even then, college graduates are often trained away from the business or
the work which they decide to enter. Frank A.
Vanderlip's investigation of trade schools in Germany was spoken of as showing the great work
they are doing. The Winona school has several
departments, working under the direction of a
board of trustees, and these departments have been
started largely through the medium of national
trades associations. For this reason, Mr. Dickey
wanted to interest this association in the matter.
At the business session of Thursday afternoon
trade schools, as a general principle, were indorsed
and a committee was provided to co-operate with
the Winona Trade School in the establishment of
a department for training boys in electrical work.
The work is now taught to some extent, but better
facilities
are needed
for the department.
The
school loans scholarships and money to aid students
to secure a training.

Liberty and Organization.

Frank A. Pattison a

New York

man,

electrical

read an interesting paper on "Liberty and Organ-

which he showed that men in any
of business properly organized into an
association may be of great aid in matters that
are of mutual interest and yet not overstep the
boundary that takes away the liberty of the individual.
In fact, business men must organize to
meet the demands of the day, but liberty cannot
and must not be trampled upon. In an organization of this kind each member should see that, all
others do their duty.
Mr. Pattison made a point of the fact that all
persons belonging to an association should do the
same grade of work or that there should be grades
in which the members should be placed, according
to the kind of work they do.
The weakness of
labor organizations, he said, comes through the
absence of grading according to the ability of the
workmen. Another thing, he said, upon which
harmonious organization depends is the determination of every individual to give the other a
square deal. Everyone who does not act honestly
with his fellow members, is a traitor to the organization
and should be expelled that is, if
there are such members.
The speaker said that he was convinced that
there are more honest men in the world than ever
before and that honorable principles will in the
future control business matters, as never before.
Mr. Pattison said that contractors were under
the necessity of purchasing labor and materials.
He then discussed the manufacturer, and said that
an association may demand fair play from them
where the individual perhaps could do little, in the
event that they did not care to give him a square
deal.
In making bids the manufacturer should
state in plain terms the kind of material he is
bidding on, so that there can be no misunderstanding when the bids are being considered. In the
labor market Mr. Pattison said' that any union
or organization that assumes to make a contract
for its members should be required to give a
bond for the faithful performance of that contract.
are approaching an era of fraternalism, he
said, and must conclude that working together in
certain directions will be required in order to accomplish the results that this progressive age
ization,"

in

branch

—

-

We

demands.

Business Sessions.

A

session was held in the afternoon
and another in the evening, both being executive.
Matters pertaining strictly to business questions
and policies to be pursued relative to certain
points were discussed.

business

Co-operative

The

session

tion.

Development.

man

in

the

J.

demand for certain
in
creating a
of the manufacturer, without advancing the individual interests of one more than
another. The additional equipment thus used also
proves a good thing for the contractor who reManufacturers
receives the orders for installing it.
some time ago put up $10,000 to stimulate the sale
of incandescent lamps. As each lamp requires
something like $125 in equipment, tracing back
to the beginning, additional business in this di-.
rection is valuable to all engaged in the business.
In February 100 central stations contracted for
$125,000 worth of advertising, and this is proving
a good investment. The author's paper, on "Profitable Commercial Co-operation," read before the
National Electric Light Association at the recent
Atlantic City convention, was distributed and attracted much attention.
association

products

-

installation

and must see that what

he uses will meet the requirements of the underwriters' rules.
The inspector's interests extend lo
the lessening of the fire hazard and danger to life.
His work is rendered rather arduous by the fact
that public opinion is in a peculiarly unstable position
as
regards electrical equipment, and the
danger of fire from it.
The average man thinks anything will do, and
cannot see why overloaded or unprotected wires
are dangerous. After their equipment is in, however much they may have kicked against the kind
of work done at the time, it takes an immense
amount of persuasion to induce them to see the
danger of bad work. Newspapers could do much
in the way of educating the public regarding the
uses and dangers of the electric current. Contractors, however, he said, are fearful of alarming
the public, but the public should be alarmed— not
over the fact that their buildings are wired, but
that they may be badly wired.
Mr. Montgomery discussed accidental hazards
and the advantages of lighting with electricity
when conditions are all proper and the wiring done
right.
He also went into the features of the
underwriters' rules to some extent, and spoke of
the immense amount of money that had been
spent by manufacturers in testing material and
equipment for their various purposes. Under the
underwriters' rules, the inspector's work is now
largely confined to identifying materials and conditions.
If they are complied with in every particular, then the greater part of his work is done.
But at the same time conditions arise where he
must use his training and judgment to arrive at
a decision. Contractors and inspectors need to
study questions more from each other's viewpoint,
he said, and there would be a fuller understanding

and

less

friction.

The

Fire Hazard.

H. Woodbury of Boston, now of the engineering department of the American Telephone
and Telegraph Company, but formerly connected
with the factory mutual insurance companies, introduced his talk with a mention of the great
system of telephone lines over the country and
C. J.

the possibility now of transacting business without the loss of time in traveling. This, he believes, is one reason of the unparalleled prosperity
that the country is enjoying now.
Conversation
over the Bell lines amounts to something like 45,oco.coo miles a day one way, or double that in
counting the replies which must come in the opposite

The

direction.

was

introduction of electricity, he said,

lowed by an immense number of

fol-

To

prevent
this fire waste, or at least to lessen it, the engineers of the insurance companies met with Brush,
Edison and some of the other great electricians,
with the result that a set of rules was made applying to textile factories. Following these rules
almost eliminated the danger from" this source.
From these rules and the further consideration
of the subject, the National Electrical Code finally
took shape, and all the amendments to it have
been in the nature of additions rather than changes
However, any consideration of the
in the original.
fire hazard must be taken in connection with the
great service electricity renders in the way of
service and fire prevention, such as the telephone,
the fire-alarm system and other things of the kind.
Mr. Woodbury's address was given careful attention and the many interesting points were noted
by the members.
fires.

History of the Association.

Thursday morning opened with

Robert Crouse of Cleveland, of
Co-operative Electrical Development AssociaMr. Crouse explained the methods of the

an address by
the

of

desires to do good work.
He is, therefore,
anxious that the materials he uses should be of
the proper quality and kind. He is the practical
also

Treasurer John R. Galloway gave a short history
of the association, from the time it was organized
in Buffalo, July 17, 1901, with 31 members, to
the present time, when 610 have been enrolled.
In the beginning the little body of contractors
had almost no confidence in the final results of
their efforts, but a constitution and by-laws were
adopted, and the members went to work. Charles

New York was the first president,
indomitable work the speaker credited
much of the success in the beginning. He held
the office for two years and was succeeded by
E. McCleary of Detroit, who continued the hard
work for two years longer, when a "Strong man"
(James R. Strong of New York) was chosen to
the presidency. His has not been a path strewn
with roses, either, said Mr. Galloway, but he has
succeeded in clearing away the obstacles in a most
L.

and

Eidlitz

of

to his

satisfactory manner.
Mr. Galloway said that something should be
done to increase the profit of the contractors'

Work of the Inspectors.
Montgomery of the National Electrical
Inspectors' Association made an interesting and instructive address, giving a picture of the work

business and do away with cheap and ruinous
competition, and as the first and best means he
suggested licensing the contractors by the city-

viewpoint.
Among other
inspector's
things, he said that the interest of the manufacturer generally extends only to where his goods
are used. While the contractor's primary object
contracts, he
is to make a legitimate profit on his

and

J.

from

H.

the

authorities,

after

their

ability

to

do

good work

proven. The
curbstone merchant and the cheap contractor who
always trying to "do" every other contractor
is
are the worst elements against which the legitimate contractor has to contend. "We must be
their

standing as

men had been

;;
;
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rid of this great burden in some way," said the
speaker, "and the best means are through laws
requiring the right kind of men and giving them
authority, through a license." The underwriters
have begun to recognize that legitimate contractors
are endeavoring to build up the grade of work
done through co-operation and the proper interpretation of the rules.

Election of Officers and Concluding Business.

On

Thursday afternoon the old

officers

were

all

President, James R. Strong,
re-elected, as follows
York; first vice-president, W. I. Gray, Minsecond vice-president, Walter C. Mcneapolis;
F. E.
third vice-president,
Philadelphia
Intire,
secretary, W. H. Morton,
Newbery, St. Louis
treasurer, John R. Galloway, Washington
Utica
Sargent-at-arms, J. C. Sterns, Buffalo. The diArkansas, T. B. Martin,
rectors are as follows
HaLittle Rock; Connecticut, W. W. Gale,
:

New

;
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C. E. Lee did the honors for the Electric Goods
Manufacturing Company of Boston, Mass.

W.

C.

Phelps of the Phelps Company, Detroit,

was most

Mich.,

active

on behalf of Hylo lamps.

imitable

manner

New York

the

in

his

in-

Wire

Insulated

Company.

The Electric Appliance Company of Chicago was
well represented by Perry R. Poole and George H.
Porter.

;

;

:

New

ven; District of Columbia, D. M. Anderson, WashInIllinois, J. T. Marron, Rock Island
ington
Iowa, Edward
diana, T. B. Hatfield, Indianapolis
Kunkle, Davenport; Maryland, H. P. Lewis, Baltimore Massachusetts, Seth B Wetherbee, Boston
Michigan, F. J. Miner, Detroit; Minnesota, L. L.
Missouri, C. J. Sutter, St.
Sanford, Minneapolis
Louis
New Jersey, Paul H. Jaehnig. Newark
New York, J. R. Strong of New York city, M.
L. Barnes of Troy, and James Hilton of Syracuse;
Ohio, M. W. Hansen, Toledo; Pennsylvania, W. I.
Patterson, Pittsburg; Rhode Island, S. A. Potter,
WisconProvidence Texas, D. S. Goble, Dallas
sin, George F. Rohn, Milwaukee.
At this meeting a set of uniform symbols for
marking electrical wiring plans was adopted, and
a committee was appointed to place these symbols
before architects and engineers with a view to
Considerable trouble has
their general adoption.
been encountered in the past because of lack of
uniformity in this respect and the widely varied
method of marking wiring plans upon building
plans and drawings. With a uniform system any
contractor can take the plans of any engineer or
architect and read them without trouble.
A committee was also appointed to investigate
the possibility of preparing uniform specifications
;

;

;

;

;

;

;

;

and contracts for

work the same
By this method

as is
there
would be a general form of requirements that
beginning
every contractor would know in the
must attach to each contract, after which the
The
detailed specifications could be written in.
association is anxious that this should be done, as
it would make everything easier for both the contractors and the builders or owners, as the case

now done

electrical

in building

work.

'

might

be.

held in New York
city, beginning on July 3d and continuing three
Several other cities asked for the meeting,
days.
and Norfolk, Va., was especially anxious to secure
H. M.
the meeting during the exposition there.
Brown, president of the. Virginia state association,
headed a delegation of nine, who pulled hard for

Next

year's meeting will be

the meeting for that city.
The annual meeting of the directors of the association was held on Tuesday, there being sesThe business
sions both morning and afternoon.
applied to the work of the association and nothing
was made public. The annual meeting of the Ohio
state association also took place on that day, the
President,
following-named officers being elected
Emil Grah, Toledo; vice-president, Patrick Mcsecretary, Richard Stites, CoNerney, Cleveland
lumbus ; treasurer, W. G. Reuter, Cincinnati committeeman to the national convention, M. W. HanThe next semi-annual meeting of the
sen, Toledo.
association will be held at Canton on January 10,
:

;

Of course Manager L. P. Sawyer of the BuckElectric Company was on hand, and, as is

eye

usual custom,
of good fellows."
his

was indefatigable

as a

'

Agent W.

Crockett was, of
course, at Cleveland. Mr. Crockett has made a
great success of his business in Chicago and has
recently extended

his

field

P.

of operation.

Of course, "H. B. Kirkland of Boston, Mass.,"
was registered, all of which meant that the American Circular Loom
decided evidence.

Company was,

as

usual,

in

S. R. Fralick of the Benjamin Electric Company
of Chicago was one of the most popular among
the "boys" at Cleveland. Mr. Fralick has done
splendid work for the Benjamin company.

The Standard Underground Cable Company appeared in the person of A. A. Anderson of Pittsburg. Mr. Anderson "takes after" all the Standard Underground representatives; everyone hues
him.
D.

B.

work

Horton of

well

Detroit,

known

for

his

development of fuses, was on hand
Mr. Horton has recently developed some
daily.
new specialties in the fuse line, and is now busy
placing them upon the market.
in

the

Social Features.

The

were highly
o'clock on Tuesday the Ohio state

social features of the convention

enjoyed.

At

1

national
officers
at
entertained
the
luncheon at the Hollenden, while the ladies' entertainment committee held a reception for the visiting ladies and entertained them at luncheon at
A trolley ride was tendered them
the same hotel.
At noon on Wednesday the
in the afternoon.
ladies were again entertained at luncheon and were
guests of the Ohio ladies at the Garden Theater
On Thursday afternoon an auin the afternoon.
tomobile ride over the city was enjoyed, and after
dinner at the Hollenden the ladies spent the evening at Luna Park.
The annual banquet for the members at the
Hollenden on Thursday evening was a very pleasant affair, plates being laid for 250 persons. John
P. Coglin of Worcester, Mass., acted as toastmaster and performed the duties in an entertaining
manner. President James R. Strong, E. M. LawIon of Cincinnati. John R. Faure of Ossining,
N. Y., and D. S. Goble of Dallas, Tex., responded
to toasts.
On Friday the members and their guests, about
500 in all, took a boat ride to Put-in-Bay and return.
To nmny this is a most interesting spot,
being the scene of Commodore Perry's victory.
The boat left Cleveland at 8:30 a. m. and returned
about half-pasl seven in the evening.
Lunch was
served on the boat.
The sixth annual session was
formally closed on the boat, and most of the members returned to their homes Friday evening or
association

Saturday

morning.

entertain

well

interests of the Sawyer-Man Company were
looked after by G. B. Dusinberre, Westing-

house manager for Cleveland, Messrs. T. H. Bailev
Whipple. C. O. Baker, C. P. Billings and R. W.
Beebe. No exhibit was made.

Company came
John A. Roebling's
front.
Manager W. P. Bowman and U. G.
Tingley, respectively, of Cleveland and Pittsburg,
did the honors, in companv with Frank Harrington of New York, J. W. Brooks and W. W.
Sons

noblv

to the

Affleck.

Oliver L. Turgeon appeared in Derson for the
Eastern Carbon Works of Tersey City. Mr. Turgeon went over to Put-in-Bay with the delegates,
but he had previously made an interesting exhibit
of a full line of carbon cylinders, dry batteries

and battery connectors.
President Warren Ripple of the J. Lang Electric
Company made many friends at the National contractors' convention.
Mr. Ripole stated that this
was his first convention, but the experienced manner in which he handled "things" indicated that
he had the art of entertainment reduced to a fine
point.

Nowadays when one says that Habirshaw wire
was represented at a convention, that expression
General Sales
is synonymous of the name "Olson."
Manager James B. Olson was there, and was
warmlv welcomed. But the convention was a sad
one for Mr. Olson, owing to the fact of the
present serious illness of his father in

New

York.

H. Hornsby, manager of conduit sales of
the Sprague Electric Company, New York, was
in
daily attendance during the convention. Mr.
Hornsby, as will be remembered, for many years

H.

lived in Chicago, but left the West to look after
the conduit business of the Sprague company, with
headquarters in New York, and he has made a
great success of his work. Mr. Hornsby was ac-

companied by Mrs. Hornsby.
Manufacturers' Agent Francis Raymond of Chicago at the contractors' convention added a host
of new friends to his already long list. Within
the year Mr. Ravmond started in business for himself, and through his progressive and businesslike
methods he has already established on a firm
Mr. Raymond's policy
basis a prosperous business.
has been only to secure the best of agencies, and
this policy, no doubt, had much to do with his
success.

"Flexduct" put up its usual "front" in the persons of First Vice-president and Sales Manager
C. E.
Corrigan, New York
I.
A. Bennett of
Chicago, accompanied by Cleveland Agent W. P.
Ambos and Pittsburg Agent F. R. Fortune. Flexduct had already made its mark among the contractors of the United
States, but the
Osburn
Flexible Conduit Company nevertheless felt that a
fountain pen would he appreciated as a souvenir.
This little gift was highly appreciated. Vice-president Corrigan has made a conspicuous success of
;

the

ladies.

feeling its share
of the pleasant responsibility as a company located in the city entertaining the convention, came
nobly to the front with a fine coterie of handsome
entertainers,
as
follows
N. C. Cotabish, sales
manager; J. F. Kerlin, assistant sales manager;
M. H. Moffett, assistant sales manager; A. G.
Summerell, M. E. Rupert, James
Vernon, E. J.
Kenny, A. E. Carrier, F. J. Kysela, F. H. McDowell.
:

G

B. T. Bechtel was indefatigable in looking after
the interests of the Mark Manufacturing Company.

This institution manufactures wrought
pipe, boiler tubes, etc.
Mr. Bechtel has
this institution about a year, and his

merchant
been with

work

for

company has been most excellent. At the contractors' convention he made a number of new
friends, and, showing himself an adept at enterthe

tainment, was voted one of the "good fellows" of
the gathering.

The

Company

of Toledo put in an
of F. S. Bissell, F. N.
Knierim and V. I. Gray. The company exhibited
voltmeters, switches, security time switches and
the Handsome safety switch. As a souvenir, these
gentlemen distributed the now well-known Bissell
frog pin. Friday morning President F. Bissell
himself appeared and was warmly welcomed. Mr.
Bissell made the boat trip with the delegates to
Put-in-Bay, and there made his adieu, going thence
to his home in Toledo.
F.

appearance

Among

Bissell

the persons

in

most prominent contractors

the

at

the

convention was Arthur Frantzen of Arthur Frantzen
& Co. Mr. Frantzen appeared in the dual capacity of contractor and supply man. The Zenco
Electrical Supply Company, which has been started
during the last six months under the guidance of
Mr. Frantzen, has already achieved a marked
success,

The

;

1907.

Mrs. Corrigan accompanied her husband and helped

"prince

Secretary N. L. Norris of the Banner Lamp
Company was, of course, present in the interests
of "Banner Betterness."

Manufacturers'

he deserves great credit for his
of such an intricate business. It may
be truly said that the present successful condition
of the company is largely due to his popularity
and diplomatic handling of the many difficult situations that arise in modern electrical business life.

management

The National Carbon Company,

H. Hoover, as usual, represented

P.

and

Flexduct,

Notes.

Manufacturers' Agent George S. Searing, accompanied by Mrs. Searing, was on hand.

and

is

becoming a factor

in

the electrical

supply business in the West. The Zenco company
now operates not only in Chicago, but in Balti-

more and Texas

The American

as

well.

Circular

Loom Company

course, "there" in all prominence,
as usual, in the person of Thomas

was, of

and

this time,
G. Grier. Mr.
by M. F. King,

Grier was on hand, accompanied
especially to see to the interests of the American
Circular Loom Company, with its nosts of triends
among the contractors, and he was accompanied by
H. T. Robbins of the Nungesser Electric Battery
These gentlemen preCompany of Cleveland.
sented to a number of the friends of their companies a very handsome souvenir watch fob, surnamed "The 1900" fob.

The Brilliant Electric Company, under the guidance of Manager E. J. Kulas, assisted by R. S.
Jackson and G. O. D'Urfae, made a most interesting exhibit on the parlor floor of the Hollenden.
The opportunity was a splendid one for presenting
and the Brilliant
the Brilliant tantalum lamp;
tipless tantalum lamp was shown, and several other
A line of instyles in the same make of lamp.
teresting circulars was also distributed, which explained in detail the merits of the tantalum lamp.
There was given away also a booklet entitled "The
Light That Never Failed," with apologies to Kipling.

The Western Electric Company of Chicago was
represented at the contractors' convention by prominent officials.
Supply Sales Manager A. W. Rockafellow came on from New York, and was assisted
at the Hollenden by Chicago Supply RepresentaPower Appative L. J. Baldwin of New York.
ratus Manager E. S. Keefer also put in an appearance and was accompanied by Chicago Power
Apparatus Representative McEwen. In addition to
the above-mentioned gentlemen were F. M. Dusenbury and R. M. Morris. The Western Electric
Company, of course, has a host of friends among
the contractors of the United States, and although
no attempt at an exhibit was made, the company
was kept thoroughly in evidence by the conscientious efforts of the Western Electric "army."
Advertising Manager Thomas T. Richards, for
the Wagner Electric Manufacturing Company, was
untiring in making the large number of delegates
at the convention acquainted with his company's
product. Mr. Richards was one of the several
that deemed the convention most important, and
made a most comprehensive exhibit of decided
There was presented in
interest to contractors.
the Wagner parlor a full line of alternating-current
and direct-current switchboard and portable instruments. A special exhibit was made of the Wagner
portable combination lamp-testing volt-wattmeter.
Mr. Richards proved his ability as not only a
clever salesman, but a designer of novelty adverover the
railroad
"ticket"
tising
as well. His
"Wagner route" and "Issued by the National Contractors' Railway Company" made quite a hit and
created much amusement, to say nothing of help-

;

ing

considerably to "rub in" the merits of the
Wagner product to all those present. This little
advertisement was so clever that it will undoubtedly be copied and used as a model by other
companies, perhaps outside of the electrical business, searching for something unique, to the point,
and of easy distrigbution.

Alpha H.

Kling,

who

home

his

city,

has recently established
Peru, Ind., as manu-

facturer's agent, did most excellent work establishing himself in the friendship of the contractors.
Mr. Kling already has secured the agency for a
.

number

of fine specialties, and it is his purpose
operate from Peru, Ind., as a center. As Mr.
Kling's motto is "Travel and keep in touch," he
will doubtless succeed.
Mr. Kling made a reputation for himself as sales manager and advertising
designer for the Peru Electric Manufacturing Company, to say nothing of winning a host of friends
for himself in the electrical porcelain trade.
to

Electric Company of Syracuse,
Chicago and Cincinnati was decidedly "in evidence," and although no attempt at an exhibit
was made, it is safe to say that there was no
company at the convention more warmly welcomed. Looking after the interests of this institution were Western Manager F. F. Skeel, A. H.
Hills of Syracuse and C. M. Crofoot, manager
of the company's Cincinnati office. Mr. Crofoot
was accompanied by Mrs. Crofoot. The talk of
the Crouse-Hinds company at this time is largely
"Condulets." Catalogues of new additions to the

The Crouse-Hinds

Condulet line were first shown at this convention
miniature wall hanger also was
in Cleveland.
distributed, which presents, pictorially, the great

A

variety of Condulets now on the market.
Condulets are to the electrician what L's and T's
are to the pipefitter.
few interesting samples
of the latest forms of Condulets were also presented for inspection.

A

Seymour, Incorporated, of Solvay, N. Y.,
made a strong showing, with headquarters on the
parlor

floor

at

the

Hollenden.

Manager John W. Brooks was

&

As

Sales
in charge of the
was assisted this
usual,

Mr. Brooks
time by W. Brewster Hall, New York sales manager, and A. N. Little, who operates for the company throughout the territory west of Solvay.
There was exhibited a line of P. & S. porcelain
lamps, and several interesting souvenirs were presented to the various friends of the company.
P.

S.

forces.

The souvenir

porcelain

ash

tray,

decorated

with

P. & S. monogram, made such a hit that the
demand exceeded the supply. "Little's pup" likewise did good work as an advertisement for the

the

Incidentally it should be mentioned that
the business of the P. & S. factory has increased
to such a remarkable extent that a large addition
Much
to the plant is now in progress of erection.
of the company's success is without doubt due
to the broad-gauge, straightforward, yet aggressive,
policy in the sales department as inaugurated by
Sales Manager Brooks.

company.

President R. K. Mickey of the Novelty Incandescent Lamp Company of St. Mary's, Pa., seized
the occasion of the meeting of the National ElecAssociation personally to antrical Contractors'
nounce the launching of the Novelty company into
Mickey's temthe incandescent-lamp field. Mr.
porary factory is now in St. Mary's, Pa., but
another and much larger and more complete factory
for the company in Emporium,
is being erected
Pa. President Mickey asserts most positively and
emphatically that the Novelty Incandescent Lamp
Company is not in any association or combination
to
do a
it
is
the purpose of this company

independent incandescent-lamp business. Mr.
Mickey for a number of years was connected with
the sales department of the National Carbon Company of Cleveland, and he is already possessed
of a host of friends and a large following among
Through
electrical buyers in the United
States.
this and his general acquaintance with electrical
manufacturing it is safe to say that his company
He
will command its share of the lamp business.
further states that the Novelty company is capitalized at $100,000, and its policy will be "Fair
treatment to customers with a fair profit for ourstrictly

selves."

Interchangeable Mileage on Electric
Roads.

A

meeting

recent

traffic

officials

of

Illinois

electric

railway

resulted in an interchangeable

mile-

be honored by the electric
Ohio and Indiana
roads in Illinois and Iowa.
were not represented at the meeting, but they
mileage to some
interchangeable
already have
extent, and it is understood that they are willing
to conform to the agreement, making a total of
2,000 miles over which the mileage would be honored.
The Central Passenger Association (steam)
is also talking of the interchange of business with

age book which

the

electric

trician
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Visiting Electrical Engineers in Great
Britain.

The concluding feature of the stay in Glasgow
on the evening of July 3d was a reception by the
corporation in the Art Gallery and Museum, Kelvingrove Park.
The guests, who were representative of the civic, commercial and scientific interests of the city, numbered about 2,000 ladies and
gentlemen. Among the speakers were Mr. R. K.
Gray, the late president of the British Institution
and Dr. Clayton H. Sharp

of Electrical Engineers,

New

York.
On the immortal Fourth the visitors were in
Edinburgh.
Here there was the usual round of
festivities.
Mr. J. W. Lieb of New York and
Prof. Morgan Brooks of the University of Illinois
responded to the toast "Our Guests," proposed by
Bailie Dobie at a luncheon tendered by the municipal corporation.
Mr. Gavey, Mr. Mordey and
Dr.
Glazebrook of London also responded to
toasts, the proceedings closing with the singing of
of

"Auld Lang Syne."
Newcastle-on-Tyne was reached on the evening
of July 4th, and the following day was spent there.
Engineering works on the Tyneside were inspected,
and there was here, too, the inevitable luncheon,
with the usual round of speeches.
Leeds was the
next point
where, as

reached
in

other

in

the

places,

itinerary

the

last

will

roads, as

stated in

the

Western Elec-

week.

Scribner, Neb., has voted bonds to the amount of
$20,000 for an electric-light plant and waterworks.

(July

Lord Mayor

6th),
told

the visitors how glad he was to see them, and
the visitors, as represented by their spokesmen, responded in fitting terms.
Many of the visitors
proceeded to Roundhay Park and had tea in- the
mansion.
Saturday, July 7th, was spent in Leeds
and near-by places, the majority of the party returning to London that night.
This ended the
trip.

Commenting on the results of the tour, an unnamed correspondent of the London Times Engineering Supplement has the following
"Der elektro-ingenieur ist in England sehr angesehen" in England the electrical engineer is highly
esteemed. This remark, made to me by one of
the German visitors taking part in the tour to
the electrical engineering centers of Great Britain,
is
significant.
In England the electrical engineer
occupies a position of higher standing than in any
other country. It is recognized that he contributes
largely to our industrial progress on the one hand
and to the many comforts of our ljfe on the other
hand. The respect shown to him was evidenced
by the civic receptions and luncheons given in
honor of the Institution of Electrical Engineers
and their guests in almost every city they have
passed through Birmingham, Manchester, Liverpool, Glasgow, Edinburgh and Leeds.
The fact
that the majority of our electric-lighting and tramway systems are owned by the municipalities, and
are among the largest departments under their
control, has its influence, of course, but this is
by no means the only reason for the high regard
paid to the electrical engineer.
In this country
more than in any other, we have esteemed at its
proper worth the value of the engineer to society
at large and the important part he contributes
toward the maintenance of the industrial and commercial supremacy of the nation, and so long as
this sentiment prevails we may hope to hold our
own in the engineering markets of the world.

—

—

As the tour of the foreign electrical engineers
continued, intercourse between members of the
party increased daily, and the exchange of views
between electrical engineers of the various countries represented has been one of the most useful
results of the visit.
One thing is evident, namely,
that we have no need to be ashamed of our recent
progress or of the position we hold in the electrical
engineering industry. It has been the fashion during
the last two or three years to belittle our importance as an engineering nation, and to point
to signs which indicated that we had not only
been outstripped by America, but also by Germany,
Switzerland, and even by France and Belgium.
There can be no doubt that we were lagging behind a few years ago; but the quantity of foreign
electrical machinery and plant purchased in this
country in place of that of home manufacture incited our own manufacturers to greater activity,
and so far as our electrical engineering methods
are concerned we are now well abreast of other
countries.
It is even possible to go further than
this; the average electrical engineer in this country is better acquainted with the recent progress
in electrical engineering matters than is his colEngland
to
abroad. Everything comes
league
there is no new development in any part of the
world that is not immediately made known in this
country. In this respect there can be no doubt
that we are more active than our competitors.
The organization of our leading technical journals
has always been such that British engineers are
kept quite au fait with what is being done abroad,
and the engineer in this country is constantly
meeting his professional friends, so that there is
an unrestricted interchange of views and ideas between them. The comparatively small size of the
country a disadvantage in other respects faciliIn the Colonies, on the other hand,
tates this.
_

—

we had

lost too much ground to be able to win
back rapidly, but we are working hard to regain
our position, and the leading manufacturers in some
instances are wisely supplementing the endeavorsof their local agents by sending over managers
from home to ascertain the precise requirements
peculiar to each colony, and to introduce the latest
practice and ideas from the mother country.
Such
steps as these, together with the more enlightened
commercial methods that now prevail in connection
with the electrical engineering industry, should
once more place us in the position of the leading
it

&

Pass

;
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himself in

;

:

—

engineering

nation

During the tour

of

the

world.

have

been able to discuss
with engineers of the various nationalities represented in what way the progress made in the several countries has been different.
The conversation
usually turned to electrical generating stations first,
as the majority of the visits were paid to these.
In the general design of these works British and
I

American

practice differs from German practice
in the far greater use of such labor-saving devices
as coal-conveying plant and automatic stokers.
In

Germany, where the interest payable on government stock is half as much again as in this country, and where practically all the electricity works
are owned by companies and not by municipalities,
it does not pay to
expend extra capital on plant
for_ the

purpose

of

effecting

comparatively

savings in the general expenditure,
also be remembered that unskilled

small
for it must
labor is far

cheaper in Germany than in Great Britain. In
America,_ on the other hand, although a higher
rate of interest on capital is also expected there
than here, labor is expensive, and so American
practice as to coal-handling plant and automatic
stokers is very similar to ours.
So far as the generating plant itself is concerned,
all

countries

in

their

new work employ

similar

machinery. For engines of 500 horsepower and
upward, it is now general to choose steam turbines
rather than reciprocating engines on account of
their higher efficiency, lower cost, and the smaller
floor space occupied, and there is the further great
advantage that the efficiency of a steam turbine
does not fall off nearly so much as that of a reciprocating engine or gas engine when it is not
developing its maximum output.
In the use of
steam turbines Great Britain has an advantage
over America. Here we have four English-made
turbines to choose from the Parsons, Willans and
Robinson, Westinghouse, and Curtis and, in addition to this home competition, our manufacturers
are kept up to the mark by the fact that two or
three of the steam-turbine makers on the Continent
are ready to enter the British market also. In
America the chief competition is between two makes
of turbine only, the Curtis and Westinghouse,
although a third make, the Allis-Chalmers, which
is practically the
Willans and Robinson turbine,
is
now also being manufactured in the United
States under license to the English company.
On
the Continent it appears that the Curtis turbine
has not yet put in an appearance, or, at all events,
is not employed to any great extent.
So far the
pattern made by the Brown-Boveri Company, under license to the Parsons company, is the favorite
it
has proved itself the most efficient of those
made abroad, and, in fact, the tests have compared favorably with tests of English-made turbines.
Most of the turbo-generator sets made so
far have been for alternating current, but continous-current machines of large capacity are occasionally required, and, other things being equal, it
is
advantageous to drive them with turbines for
the reasons already stated. A difficulty arises in
this case, however.
Owing to the high speed of

—

—

the turbine sets, considerable modifications of design have been necessary in the case of continuouscurrent generators, to avoid sparking or "flashing
these troubles do not
over" at the commutators
arise with alternating-current generators in which
there are no commutators. The cause of the commutator difficulties is well understood ; it has been
investigated theoretically, especially on the Continent, and experimentally, especially in England.
Two 1,800-kilowatt continuous-current Parsons
;

turbo-dynamos have been running in Manchester
since 1903, and as a result of the experience gained
they have been modified, so that they now run
quite
sparklessly.
Other sets have since been
built, and a number were under construction at
Messrs. C. A. Parsons & Co.'s works when they
were visited last week. Abroad, on the other hand,
the design of large continuous-current generators
for turbine drive is only now emerging from the
theoretical to the constructional stage.
Our visitors from all countries expressed their
surprise that, while we were well in advance in

other respects, we had shown them no examples
of overhead electric power transmission at very
high pressures. The reason for this is not an
engineering one. As nearly all the districts in
England in which electric power distribution on a
large scale is required are thickly populated, the
Board of Trade has only permitted the use of
extra high-pressure overhead lines when these can
be run on private property, and has refused to
sanction the erection of these wires on public
roads.
Consequently there are very few cases in
which it has been possible to adopt them, and in
this branch of electrical engineering we are bound
to
acknowledge that the experience abroad has
been far greater than ours.

:
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THE SMALL CENTRAL
Practical Hints on Its Construction

CHAPTER

IV.

Selection

of

Having determined how

Boilers

be necessary to evaporate per
hour to do the duty of his station, the purchaser
must decide upon the size of the units he will employ to handle the work.
In so doing he must
always bear in mind that it will be necessary to
place a boiler out of commission occasionally for
it

will

While that one

and by increasing their volume raises the
speed at which they pass over the heating surfaces,
giving a correspondingly shorter time for the transmission of heat to the water.
The weight of authority among leading engineers is that steam boilers develop their greatest efficiency when the fuel
is burned at a comparatively high rate.
So it is
always well to burn a fuel at the highest rate at
which

out the remaining ones
must have overload capacity enough to make up
the deficiency. As the properly proportioned boiler

may

is

be run at one-third above

good practice

is

it

four, as the

normal

its

to select four, or a

number

idle

—

capacity,

multiple of

units

An

as

Standard Tubular Boilers.

60
54"XI4'
$ 500
114

50
48"xi4"'

$430
97

setting

Boiler feed pump
Injector
Pumpand heater foundations..

Total

means

either

The

method

resulting

in

weight between the column

latter

column of outside

is

— Hartford Speci fications. — For Pressure up to

Cost of boiler set
Feed-water heater

6o"xi4
S 620

80
6o"xi6'
8 660

Pounds.

125

100
66"xi6'

90
6o"xi6'
8 660

150

125

72"xi6
8 980

790
201

72 Xl8'
Si, 050

131

131

131
225
1,016

250

280

300

1,016

1,241

1,491

1,641

135

210
961
140

150
70
24

150
85
28

160

60
20

ISO
70
24

160

60
20

go
30

90

175

195

702

809

135

60
20

225

231

12

12

15

18

18

21

25

30
30

$920

Sl,036

Si, 196

81,278

81,278

81,525

Sl.796

81,951

CHAPTER

is probably the highest chimney that
would be demanded, or the size of the plant warrant one in building.
For plants of over 750 horsepower no chimney

plants 200 feet

V.

Operation of Boilers.

— Draft

the difference in pressure of the

is

enters the bed of fuel and the
pressure of the gases as they leave the boiler to.
take their course up the chimney.
In the case of
draft from chimney alone it is equal to the difference between the weight of the column of hot gases
within the chimney and the weight of a like column
of the external air.
It is measured in inches of

before

just

of

it

less

than

150

in

feet

should be

height

built,

irrespective of the kind of coal to be burned,

but

smaller plants corespondingly

lower chimneys may be employed, their height varying with
the nature of the fuel to be burned.
Gas and oil require very little initial draft, cordwood a little more, and so on through the list of
free and slow-burning bituminous coals into the
anthracites, which require greater draft as the size
for

and the statement of a draft of so many
inches means that this difference in pressure is
equal- to the weight of a column of water that
high.
With forced and induced draft the same
measure is used, although it may be less easily dewatjer,..

the

termined.

of the pieces become smaller.
For these smaller
plants a chimney of 150 feet height has been recommended for anthracite buckwheat coal, 125 feet for
anthracite pea coal and slow-burning bituminous,

To attain the best furnace efficiency it is necessary that there be exactly enough draft, and not too
much.
For if an insufficient quantity of, air be

115 feet for bituminous slack, and 100 feet for a
free-burning bituminous coal.
For wood 60 to 75 feet would furnish ample draft.

Sizes of

HEIGHT OF CHIMNEY.

a

of

-T 1-

50

ft.

60

Chimneys for Steam Boilers.
ft.

70

ft.

80

ft.

90

ft.

|ioo

ft.

no

ft.|i25 ft.|i5o

ft.

175

ft.

200

ft.

w

ff2 "

™

<u

Square
Square.

a)

COMMERCIAL HORSE-POWER OF BOILERS.

Chimney,

Sides

ua.E
16 X 16
19 x 19
22 X 22
24 X 24
27 x 27

18
21

30 x 30
32 x 32
35 x 35

33

38x38
43 * 43

48x48
54 * 54
59" 59
64 x 64
70 x 70
75 x 75
80 X «d
sr, x 86

23

2

08

2

78
58
48
47
57

49
65
84

77
4

i

1

24
27

3

14

3

98

JO

4
5

91

3

94

4

•30

7

39
42
48
54

8
9

"7
30

'

5

6

62

7

12

57

.10

76
44

15
19

90
64

13

51

16

1,1,

23

71,

72.

28

27

98
83
08

78
84

33

9"
96

44
50

18
48
I?
27

60
'

97
47

1

2

J8

20
25
29

73
34 76
40 .19
46 01

35

25
38
54
72
92

"5
141

27
4i
58
78
100
125
152
183

62
83
107
133
163
196

216

231
3ii

113
141
173

208
245
330
427
536

and for oil and gas the chimney would become
more of a conveyor to take the escaping gases to a
proper height before unloading them upon the
atmosphere.
The figures are given as mere approximations, as something depends upon climatic
and weather conditions, and much upon the character and number of boilers.
The smaller and
more circuitous the boiler passages for gases are,

A

the higher the stack required.
single boiler will
require less height than two which total the same

horsepower and which discharge into a horizontal
flue.
So it is quite impossible to give any absolute figures or even a general rule.
In purchasing a chimney thought must be given
to

the possibility of future extensions of the plant

and to the use of a lower grade of

some time

fuel

which

at

may

be advisable to use.
The only
unvarying rule that can be laid down in the matter
is to be sure to have the chimney large enough.
It
will then be a never-ending source of satisfaction
it

and economy.

The table of chimney sizes (given below) is based
upon the assumption of one horsepower generated
to five pounds of coal burned per hour, or upon the
use of the ordinary grade Illinois bituminous slack
coal.

For stations of modest power iron stacks are
universally used, and they are being erected in
many cases for those of greater size. The larger
stacks, however, are special and are usually built
upon

specifications furnished

a consequently varying price.

by the purchaser with

For the smaller

sizes

which are to be had in the market the table on
the next page gives sizes and average prices erected,
including stack plate.

Mechanical Draft
of

draft includes

—As

the

stated, this classification

two methods, known as

duced draft and forced draft. The former
tained by placing a fan of sufficient capacity

smoke
draw

is

in-

ob-

in the

flue of a boiler or battery of boilers so as to

the gases through the
furnace and gas
passages to the fan and discharge them through a
chimney, which is usually, but not always, a short
one.
It is more frequently employed in new plants
where mechanical draft is desired, as its installation in an old plant is accompanied with considerable expense of tearing out and remodeling, while
forced draft may be put in with little or no altera-

291

—These boilers have 4-inch tubes.

Note.

Draft

contains,

it

very wasteful and should
never be resorted to except possibly over short
periods of forced firing, which are not of long
enough duration to warrant the expenditure which
a higher chimney would entail.
The greater the
resistance offered by the bed of fuel to the passage
of air through it, the greater the draft required,
and in consequence the kind of fuel to be used
again enters into our. calculations in determining
the height of chimney to be needed.
The more
modern practice has seen the successful erection
and operation of chimneys of great height, they
of course being for plants of much greater capacity
than those we are considering. For moderate-sized
air.

abbreviated

Cost of boiler complete
Iron stack erected

air

increased either by increasing the
chimney or the temperature of the

of chimney gas and the similar

most of the

Horsepower
Dimensions
Masonry

which

gases

settled,

standard practice.
specification is given herewith

adopted

be

of the

a greater difference in

further specification
should include the size of heating service and grate
area as best adapted to the fuel to. be burned and
These last, comthe details of the construction.
prising the quality of the. materials, used and their
properties under test and the proportions of parts
for the pressure, are satisfactorily stated in the rules
of the Hartford Steam Boiler Inspection and Insurance Company, which are gradually coming to be
of

size

may

draft

height

time.

The

do so ample,

to

must be provided with a sufficient additional
amount to permit of running the boilers above
their normal rating upon demand.
Natural Draft The draft may be natural (as
that produced by a chimney is termed), induced, or
forced, the last two coming under the classification
of mechanical draft.
In the case of a chimney the

of course the plant is so small that a single boiler
or two of moderate size will furnish all the steam
needed. Then the expense of providing a boiler
to lie idle all the time for the emergency service
is encountered. The normal duty of the plant should
never be divided among three boilers, however, as
two together could not be forced sufficiently to furnish the steam of three, and the fourth would
lie

show economy, and

will

it

draft

of units to be employed, unless

have to be installed anyway to

and Operation.

gases,

By judicious handling of his
cleaning and repairs.
plant it need never be necessary in the ordinary
running to have more than one boiler cut out at a
time.

STATION.

forced into the furnace, only partial combustion
will take place, and gases strong in heat units will
pass off without giving over their, heat to the production of steam.
Again, too much air cools the

{Continued).

Boilers and Settings.

much water

July 28, 1906

tion to the plant.

Forced draft is obtained by forcing air into the
furnace either with a fan or by means of a steam
jet blower.
The latter method has been used most
extensively in furnaces where a certain kind of
anthracite coal which was productive of much
clinker was the fuel employed.
Its use has gradually become less and less, however, as it can
produce but a moderate draft and is wasteful of
steam.
A board of steam engineers of the Navy
Department has made extensive tests, which show
that from 8.3 to 21.2 per cent, of the steam generated in the boilers to which they were applied was
used with five different types of jets tested. But
the steam required to drive a fan for forced draft
amounts to but from 2.5 to 8 per cent, of the
whole amount evaporated by the boilers it is applied to.

The

chief advantage possessed by mechanical
over that from chimneys is its flexibility, it
being possible of control at will simply by changing the speed of the fan.
But this introduces a
dangerous element as well, for it has been shown
that much injury may be done to the boiler by
forcing the draft too hard.
With the use of mechanical draft economizers may be placed in the
flue and the heat of the escaping gases utilized to
raise the temperature of the feed water.
The
result of doing this is to lower the temperature of
the gases to a point far below that which would
be necessary to the creation of a draft in a chimney alone. With a powerful draft at command a
much cheaper grade of fuel may sometimes be
burned with economy over that which could be
obtained from the coal for which the ordinary chimney would furnish sufficient draft. Another point
argued in favor of the fan draft is its portability
compared to a chimney should it at any time be-

draft

come

desirable to change the location of the boiler

plant.

183

219
258
348
448
565
694
835

271
365
472
593
728
876
1,038
1,214

•

389
503
632
776
934

1,107
1,294
1,496

.

55i
692
849

1,023
1,212
1,418
1,639
1,876

748
gi8

981

1,105
1,310
1. 53i
1,770
2,027

1,400
1.637
1,893
2,167

.

Of the two systems, induced and forced draft, the
former produces a slight vacuum in the furnace,
while the latter places it under pressure. And
experience has shown that combustion is not as perfect under pressure as under a slight vacuum.
Also
a leakage of air inward through the walls helps to
supply hot air for combustion, while with the leakage outward, as it is under forced draft, considerable loss in radiation and escape of partially burned
gases

is

entailed,

to

say nothing of the discomfort
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Has the Sight Telephone Arrived?

Iron Stacks.
Height

Horsepower.
25
25

50
60

50
55

50
60
60
70
60

75
100

100
125
150
150

Diameter

in Feet.

300

400

Y
to

Diameter

Height from

Stack.

Boilers.

Inches.

Inches.

18
22
26
28
34
36
40
46
52

54
54
60

Center.

No.

Inches.

Inches.
30
36
40
42
48
54

56
62
66
68
•
78
84
90
96
106

72

Breeching, Dampers Included, for

Many

1.94
1.90
2.18
2.87
3.35
3.30
3.23
3.64
3.90
4.19
4.11
4.63
5.33

201 .00

231.00
291.00
255- 00
312.00
293.00
370.00
370.00
485.00

Two

C.

Perkins.

and electrical engineers in
America as well as in Europe have tried with little
or no success to solve the problem of sight telephoning that is, transmitting visual impressions
as well as speech, and it is now asserted by a
genius in the western states that he has obtained
an apparatus which will simultaneously transmit a
visual image and also spoken words by means of

Si. 02
1.02

61.00
97.00
114.00
131.00
201.00

*

By Frank

Price per Foot,

8 51.00

*

scientists

—

wires,

the sight telephony being accomplished in
conformity with the general principle embodied
in the ordinary telephone.

Boilers.

The accompanying

illustration

shows the appear-

Price Erected.

Center
Boilers.

16
16
14
14
14
12
12
12
12
T2
12
12
12
12
12

14
14
12
12
12
10
10
10
10

36
40
42
42
48
54

Price Erected.

of Iron.

and
and
and
and
and
and
and
and
and
10 and
10 and
10 and
10 and
10 and
10 and

18
18
24
24
28
30
34
34
34

70
go
70
80
70
90
80
go

200
200
250

Number

in Inches.

No.

16 Iron.

Si 1. 00

No,

14 Iron.

S14.00
16.00
19.00
21.00
27.00
32.00
36.00
42.00
48. 00

12.00
15.00

60
66
66
68
72
78

No.

12 Iron.

S26.00
36.00
41.00
45-00
54.00
63.00

10 Iron.

S42 00
50.00
56.00

78.00

Tandem Breeching FOR TWO or Three Boilers, Dampers Included.
Price Erected.

Diameter
0)

.

rt

O

Breeching.

Center

Two

to

Three

Boilers.

Boilers.

Center.

Inches. Inches.
30
36
40
42
48
54
60
66
72

56
62
66
68
78
84
90
96
106

Two

Three

Boilers.

Boilers.

Inches.

Inches.

20
24
28
30
36
38
42
48

24
30
32
36
44
48
52
58
66

54

No.

No.

16.

Sn.oo

14.

SI3-00
16.00
20.00
22.00
30.00
35-oo
40.00
48.00
60.00

12.00
16.00
17.00
18.00
27.00
32.00
37.00
47.00

No.

No.

12.

S28.00
38.00
45-00
52.00
60.00
77.00

No.

10.

No.

:6.

$21.00
23.00
31-00
35-oo
48.00
57-00
66.00
78.00
96.00

S17.00
19.00
24.00
27-00
37.00
45-00
51.00
60.00
75.00

S46.00
54.00
63.00
75-00
93-00

No.

14.

12.

S45-00
60.00
72.00
84.00
gg.oo
123.00

No.

10.

S 75-00

89.00
102.00
120.00
150.00

Brick Chimneys.
Outside Wall.

Approximate
Horsepower.

Height

Diameter

in Feet.

of Flue.

Outside
Diameter.
Base, Square.

Cost

No, of Brick.

80
90
100

no
120
130
140
IdO
160

700
1000
1650
2500

25"

7'

30

8'

35
43
51
61"

9'

5"
3"

2'
2'
6"

10'
11'
12'

13' 11

74
88"

15
1
17' 10

no

of the fireman and the annoyance to

ing his

32,000
40,000
65,000
75,000
87,000
131,000
151,000
200,000
275,000

10

him

in

tend-

[To be continued.]

More About the Gary

(Ind.)

Mechanical

Equipment.

Company

capacity on blast-furnace gas of nearly 3,000 horsecorresponding to a rating of 4,000 horse-

naces.

cubic

The necessary electrical generating equipment
capable of handling such an output is to have an
initial capacity of 18,000 kilowatts, and will be so
designed that extensions may be added indefinitely
Of the initial equipment of
at one or both ends.
18,000 kilowatts, 14,000 kilowatts is in 2,000-kilowatt

pressure, with a

25-cycle 2,300-volt units and 4,000 kilowatts in 2,000-

These gendirect-current units.
order from the Allis-Chalmers

now on

Company, Milwaukee, and they will be directcoupled to nine Allis-Chalmers horizontal twin tandem gas engines.
The power-house building for the present is to
be approximately 700 feet long, with a span in the
An 18-foot extension
main building of 88 feet.
under the same roof through the entire length of
the structure has been planned in order to provide

room

for high-tension

switches.

The

be located immediately adjacent
lo the blast-furnace blowing-engine houses and between the blast furnaces and the open-hearth furnaces, most advantageously placed for fuel supply
and for securing a minimum length of transmission
departments using electric
lines
to the various

power house

.

installed in the steel plant.
The machines comprised in this initial order will be uniform in size
and capacity. Each gas engine will have a rated

power on natural

the necessary

THE TELEVUE OR ALLEGED "SIGHT TELEPHONE."

of East Pittsburg has closed a contract
large gas-driven blowing engines to be

eight

Further details are at' hand concerning the exuse to which electricity will be put for
power purposes in the large steel nlant at Gary,
Ind., plans for the building of which were outlined
When comin the Western Electrician last week.
pleted it is estimated that the plant will handle
substantially 5,000,000 tons of ore a year and produce annually approximately 2,500,000 tons of steel.
There will be 16 blast furnaces of 450 tons' daily
capacity each and 84 60-ton basic open-hearth fur-

erators are

.

power,

tensive

kilowatt 250-volt

$ 640.00
835 .00
1,295.00
1,575-00
1,880.00
2,670.00
3,135-00
3,970.00
5,400.00

85.00
120.00
190.00
265.00
340.00
445-00
495-00
740.00

1,125.00
1,305.00
1,965.00
2,265.00
3,000.00
4,125.00

for

fires.

$100.00
150.00
200 00
260.00
310,00
365.00
425.00
475-00
535-00

S 60.00

480.00
600.00
975-00

S

Total Cost.

Per M.

S15

85
135
200
300
450

Cost of
Concrete
Foundation.

Cost of
Fire Brick
Lining,

at

will

in

gas.

fashion,

The

unit will be arranged

each

side

consisting

of

two double-acting gas cylinders and one blowing
cylinder

Power

in

opposed or vis-a-vis arrangement.

the

42 inches, and the air cylin-

cylinders are

ders 68 inches in diameter, with a
of 54 inches, the unit running at a

common stroke
maximum speed

of 75 revolutions per minute for blowing and 84
revolutions per minute for electric work. The capacity

of air
feet

delivery at this

of

free

air

per

maximum

pounds per square

speed will be 33,000
minute at iS pounds

pressure delivery of 30

inch.

In this type of engine, in all sizes, a resemblance
the horizontal tandem heavy-duty steam-engine
design is strong. The general design conforms
quite closely to that of similar machinery ordered
by the United States Steel Corporation for the
Carnegie Steel Company's plant at Bessemer, near
Pittsburg.
It
also follows closely, but upon a
larger scale, the design of a number of smaller
units already in operation in various parts of the
country for power work. Some of these smaller
plants are operating on natural gas, but with the
exception of slightly different proportioning of air
and gas passages and cylinder diameter, the general construction of the natural-gas engine is prac-

to

identical with that intended for leaner gases,

tically

such

as

producer

months

and

blast-furnace

gases.

For

engine of this
type has been in regular operation on blast-furnace
gas at the Edgar Thompson Works, Pittsburg,
generating electricity for motor-driven foundry maseveral

a

350-horsepower

chinery.

power.

Another indication of the great extent that gas
will
be used in producing power in the Gary
plant is the fact that the Westinghouse Machine

twin-tandem

finance committee of the Council of Niagara
N. Y., has recommended an appropriation
$14,500 for installing an electric pump at the

The

ance of this wonderful invention, as it is claimed,
known as the "televue," as designed by J. P>.
Fowler of Portland, Ore., and which, it is maintained,
is
being placed on the market by the
American Televue Company of San Diego, Cal.
The picture certainly shows a unique and interesting type of instrument which might have the
appearance of a sight telephone, but the details
of construction provided by the inventor and the
mode of operation given as to the principles involved are so meager as to cause one to distrust
the claims of this inventor.
Mr. Fowler maintains that demonstrations have
been repeated many times in public in the city of
Portland and that the apparatus is capable of
transmitting images in all their natural colors, as
well as spoken words, for distances of a mile or
more. It is declared that in all tests thus far conducted four copper wires are employed for transmission purposes between the two terminal points,
but that eventually the inventor hopes to be able
to reduce the number of wires one-half.
It is held
that extra induction coils and batteries are required
for use in this instrument in addition to the ordinary telephone apparatus, but what their function
is,
The transmitting lens employed
is not stated.
in the televue resembles somewhat the lens of a
photographic camera and is called by the inventor
the transmitting disk, before which the person or
object stands, or is placed, the image of which is
This transmitting disk or lens
to be transmitted.
is six inches in diameter, but the receiving plate,
where the transmitted image is noted, is only ij4
It is asserted by the inventor
inches in diameter.
that by means of the televue these images may
not only be transmitted from a distance, but they
may be also thrown in enlarged form upon a
screen with equal facility.
While such an instrument as this would undoubtedly be of great value to the public, and
many inventors have turned their attention to this
problem, it is a question whether a sight telephone
has been really invented, as the details given are
so scanty, and the company seems to be engaged
at the present time in selling stock to the confidIf such an invention has really been
ing public.
made, the drawings of the electrical connections

would be

Falls,

of
'city

pumping

station.

to

certainly

most

interesting,

and the

elec-

engineering societies would only be too glad
hear a paper upon this subject, which would

trical

:

:
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give the public confidence in the claims as to the
success of the instrument and the solution of the

problem of sight telephony.

By

a

coincidence,

since

Mr.

Perkins'

contribu-

tion, as above, was put in type, the Western Electrician has received the following on the same subject from a southern correspondent:
Mr. William H. Thompson, who has won the
title of the "Little Wizard" as city electrician of
Richmond, Va., is working on a device which is

used in connection with the telephone so that the speaker can see a person miles
away with whom he may be conversing over the
expected

be

to

The instrument, known

telephone.

as the televue,

as perfected by Mr. Thompson, can be used
wire of any length, and, more to the point,

on a
it

is

While not exhibiting his
be practical.
said
model, the inventor says that the idea embodied
is the transmission of a visual image in the form
of a photograph, and the apparatus depends for
its efficiency on the variations in the electrical resistance of a ribbon made of selenium, the variations being produced by varying intensity of a
to

upon the ribbon. A similar device has been patented by J. B. Fowler of
Portland, Ore., but Mr. Thompson expects to improve upon this and render the instrument practical and adapted to every-day use so that the

beam

of light impinging

householder or the purchaser of goods may see
them by means of the televue at any distance
as he discusses their merits with the merchant or
business man at the other end of the line.

First Wireless

polar

ord-Herald

of the Wellman-Chicago Recexpedition, has reached Dane's

from whence he will soon begin an atAs
tempt to reach the North Pole by airship.
readers of the Western Electrician are aware, Mr.
Wellman has with him several space-telegraph exSeveral wireless
perts and abundant equipment.
stations have been established en route by which
it
is proposed to relay messages from the airship
to Hammerfest, Norway, the most northerly point
in the world with cable communication.
On July 21st Mr. Wellman and his party were
Island,

Dane's Island, 650 miles north of the northeast
coast of Norway and 600 miles from the North

at

this point Mr. Wellman sent the following message on July 21st by space telegraphy to
Hammerfest, and from there by cable it was sent
to the Record-Herald in Chicago
Dane's Island, July 21. by Wireless Telegraph to Ham-

Pole.

From

—

This is the first wireless message ever
merfest, July 21.
sent to the outside world from the arctic regions within 600
miles of the north pole. The message goes by wireless from
Dane's Island, Spitzbergen, to Hammerfest, Norway, the
most* northerly settlement in the world with cable comThe Wellman-Chicago Record-Herald polar exmunication.
I
pedition's wireless station here has just been completed.
am sending this message in the hope that it will be rethough
thus
far
course,
ceived by the Record-Herald in due
I have not received from our other wireless station at Hammerfest a single signal or word of assurance that conWork at the headquarters is
nection has been effected.
The
proceeding with great energy and without setbacks.
The
immense balloon house is now under construction.
sledges_
the
motor
are
beworking
and
are
shops
machine
The twenty-four members of the expedition are
ing tested.
start
for
the
pole
the
hope
to
spirits.
I
good
in
well and
latter part of August at the latest, unless the weather conditions are unusually unfavorable.

This message is of importance, as it marks_ the
introduction of original methods in communicatThe
ing with the world from the Arctic region.
airship in which Mr. Wellman proposes to reach
the pole is equipped with space-telegraph apparatus, the details of which have been given in the

Western
hoped to

Electrician,

keep

in

and

by

constant

this

means

it

communication

is

with

will

Further
airship
flight.
be looked for with interest.

His presbeen brought under one management.
ence at the conference was largely for the benefit
D. G. Edof the managers of the Ohio lines.
wards, vice-president, in charge of traffic of the
Schoepf-McGowan lines, also gave the conferees
experience.
of Dayton, general
division of the Indiana,

the benefit of his

Adams

L.

Indicator for Enclosed

Fuses.
The new

of National Electrical Code standard 250-volt enclosed fuses, herewith illustrated, is
equipped in all capacities with a positive mechanical
indicating device just patented. The manufacturer
of these fuses is so sure of their indicating device
that it guarantees every fuse equipped with the
patent indicator to indicate clearly and unmistakably when it is blown, and not before.
Fig. 1 shows the size from 1 to 30 amperes not
blown. The indicator for this capacity consists of
a projectile shell at the end of the fuse tube and
line

;

;

and

ern,

Company,

Baldwin of Indianapolis, superin-

T.

C.

tendent of

of

traffic

Union Traction

Indiana

the

among

were

those

Fig.

1-30

1.

Ampere Type Not Blown.

(Holes

inl

End

of Shell

Not Closed.

present.

Specifications for Rubber Wire Insulatation.
of New York has issued
for the benefit of engineers "Specifications for 30
Per Cent. Rubber Insulating Compound." These
specifications read as follows

The Okonite Company

Fig.

1-30

2.

Ampere Type Blown.

(Holes in End of Shell

Closed.)

—

Compound. The compound shall connot less than 30 per cent, by weight of dry,
rubber,
without any reclaimed or soft
fine Para
rubber.
The composition of the remaining 70 per
cent, shall be left to the discretion of the manuInsulating

tain

facturer.

—

Chemical. The vulcanized rubber compound shall
contain not more than five per cent, by weight of
extractive matter.
Mechanical. The rubber insulation shall be homogeneous in character, shall be placed concentrically about the conductor, and shall have a tensile strength of not less than 800 pounds per square
inch.
sample of vulcanized rubber compound,
not less than four inches in length, shall be cut
from the wire with a sharp knife held tangent to
the copper. Marks shall be placed on the sample
two inches apart. The sample shall be stretched
until the marks are six inches apart and then immediately released
one minute after such release
the marks shall not be over 25-^ inches apart. The
sample shall then be stretched four times its original length without rupture, and on release the
marks shall not be over 25^ inches apart.
Electrical.
Each and every length of conductor
shall comply with the requirements given in the
following tables. The tests shall be made at the
works of the manufacturer when the conductor is
covered with vulcanized rubber and before the
application of tape, braid or other coverings. Tests
shall be made after at least 36 hours' submersion
The insulation
in water and while still immersed.
test shall follow the voltage test, shall be made
with a battery of not less than 100 nor more than
500 volts, and the reading shall be taken after one
minute's electrification.
Inspection.
The purchaser may send to the
works of the manufacturer a representative, who
shall be afforded all necessary facilities to make
the above specified electrical and mechanical tests,
and also to assure himself that the 30 per cent, of
rubber above specified is actually put into the compound, but he shall not be privileged to inquire
what ingredients are used to make up the remaining 70 per cent, of the compound.

A

;

—

—

RUBBER COMPOUND
VOLTAGE TEST

30*

™_ . —
7/M

-J/83

3000

4500

7500 10500 13500 16500 19500 22500

3000

4600

6000

9000

3000

4500

6000

7600

10500

300O

4600

GOOD

7soq

8000

12000 15000 18000 21000 24000 27000

3760

5250

6760

8260

9750-

12760

3/tS

8/84

0/M-

8/BB

1

6/82

1

8/62

7/B2

1

8/B2

|

10/aa

B/82

4.

31-60

Ampere Type Blown.

(Case Cut Away.).

'.

660000

one of the end caps. This projectile cap is
held down over a spiral spring, which is released
on the disruption of the fuse, and the shell inside
is thrown out longitudinally and closes both side
and end holes of the outside shell, as shown in

inside

Fig.

2.

This construction provides an indicating fuse for
either the spring clip form of contact or the 250volt Edison screw-plug casing, because it is easily
seen either from the side or the end of the fuse
whether the fuse has blown. Being able to determine whether the fuse has blown in a plug
casing without being compelled to unscrew the

casing from the cut-out is a decided advantage,
and these fuses are rapidly coming into use for
purpose.
Fig. 3 shows the size from 31 to 60 amperes, not
blown. The indicator for fuses above 30 amperes
and up to 600 amperes consists of a phosphorbronze spring on the side- of the enclosing case.
This spring is held down by a fine phosphor-bronze
wire passing through the case from the end of
the compressed spring, and is fastened to a cutaway portion of the fuse strip. This part of the
strip is the weakest portion, and, being the first to
melt on disruption, releases the indicator, which
springs upward into clear view, and can be readily
detected, even along a whole row of fuses, as shown
this

Fig.. 4.

These fuses have been thoroughly tested, approved and listed. They are made by the HortonMorehouse Company of Detroit, Mich.

Ohio Electric Light Convention.

600000
to

12000 16000

18000 21000 24000

The

twelfth annual convention of the Ohio ElecLight Association will be held at Hotel Victory, Put-in-Bay Island, on Tuesday, Wednesday
and Thursday, August 21st, 22d and 23d. An excellent program and enjoyable entertainment features will be provided.
The papers already prepared and the arrangements made seem to insure
the best convention the association has ever held.
tric

4/0 to

1

2 10 7

13500

16500 19500 22500 2550O

8 to 14

2250
i.

16760 18750

our «

The programme

MEGOHMS PER MILE
6a DEC F.
One Minute

Prominent electric traction officials connected
managing capacities with the interurban syndi-

S/M

a/w

a/M

central-station

i/ea

..7/M

is

man.

particularly

A

attractive

to

the

few of the subjects upon

which

Electrification
*/B3

8/83

6/SB

7/88

855
900
950
1000
1076
1150
1250
1400

976
1025
1076
1160
1200
1300
1400
1000

'1500

1700
1800
2000
2150
2360

papers will be presented are as follows
Natural gas engines in. competition with electric
motors what inducements should be given to increase business in villages or small cities in which
the population is not increasing?
Description of
wiring of a moderate-priced residence scientifically
lighted
progress of high-efficiency lighting in
Ohio by central-station men
new business how
to get it and how to keep it; one successful way
to get business: legislation
its uses
and abuses;
report of committee on cost determination
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AN IMPROVED INDICATOR FOR ENCLOSED FUSES. ~"3

1000000

developments

Indiana by Hugh McGowan
and in Ohio by W. Keslcy Schocpf held a conference in Cincinnati on July 21st for the purpose of
devising a standard for unified operation of all
The conferences will be
the roads of the system.
continued until the schedules, methods of operaconnections, the handling of emtion, switches,
ployes and equipment are brought to a common
standard of highest efficiency.
J. Benson Foraker, president of the Indiana, CoThis company is
lumbus and Eastern, presided.
the one recently organized in Ohio as a holding
company for all the Schoepf properties of the state.
Charles A. Baldwin, superintendent of transporta-

Fig.

in

«-

,.o

Standard Operation for Ohio and
Indiana lnterurban Roads.

represented

manager of the

Columbus and
western
Eastern
W. A. Gibbs of Newark, general manager of the eastern division; F. T. Hepburn of
Lima, manager of the Lima and Toledo F. J. J.
Sloat, general manager of the Cincinnati North-

NOT£:-lt

cate

He

explained
how his company had organized the various lines
of its system and how the 400 miles of road had

J.

An Improved

Union Traction Company, took

tion of the Indiana

a prominent part in the conference.

260000

Chicago.
On July 22d and 23d other messages were received at Hammerfest from Dane's Island reporting good progress in the work of preparing for the

northward

July 28, 1906

—

Message from the

Arctic Region.
Walter Wellman

in

J

:

;

—

;

—

;

committee on publicity
luminous arc lamps
with mercury arc rectifiers
electric heating and
cooking devices (illustrated lecture); notes on highefficiency lighting units by the manufacturers, and
wiring for electrical appliances other than light.

of

;

;

On some

of these subjects as

many

as

four papers

will be presented.

An

urgent

invitation

is

extended

to

the

ladies
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convention, particular attention having been given to their entertainment.
list of
prizes has been very generously donated for distribution among the ladies attending.
series of
games and contests has been arranged so that every
lady attending can take part.
It consists
of a
card party, bowling contest, guessing contest, tennis or croquet, and one aquatic contest in the
natatorium.
In addition will be balls, bathing,
boating, automobile rides and other special features
The Sons
for both the ladies and .the gentlemen.
of Jove will hold a rejuvenation on Wednesday
evening, August 22d.
Hotel Victory, where the convention will be
held, has a national reputation for its excellence
Rates for the convention will be
as a resort.
$2.50 to $4.50 a day, depending upon location,
bath, etc.
W. E. Russell of Massillon is acting
president, and D. L. Gaskill of Greenville is secretary and treasurer.
to attend this

A

A

Additions to Brunot's Island Power
Plant, Pittsburg.

New

equipment in boilers, engines and electrical
machinery to the extent of 27,500 horsepower will
be added to the great Brunot's Island power house
of the Pittsburg Railways Company this year.
Contracts were closed last week and involve conover $300,000 in

siderably

investment.

lines

in

all

Fig.

directions,

1.

not

only

this

great plant will be close to $2,000,000.

Circuit-breakers with Massive Rollers
and Stationary Brushes,
The "S. E." circuit-breakers, heretofore described in the Western Electrician, are characterized by extreme rigidity and simplicity of conThe customary moving brush and latch
has been omitted and in its place a stationary
brush and massive roller substituted.
Fig. 1 shows a double-pole 1,800-ampere circuitbreaker which is unique in the fact that it has
but one contact, that being the one between the
main arm and the laminated brush, and that each
pole is equipped with an independent tripping coil
and an independently adjustable armature.
four-pole rigid connection is shown in Fig. 2.
Here, while each pole is equipped with an independently adjustable armature, an overload on
any one pole will trip all four, and it is not possible
to close the breaker without closing all poles. This
breaker is used particularly for the protection of
quarter-phase alternating-current circuits and on
muti-voltage direct-current work for machine tool
struction.

A

drive.

There lately have been tremendous demands for
power upon this plant because of the extension
of

69

ments give the company quick handling of coal,
and the ashes from the boiler are being used to
fill
up the low parts of the island, thus reclaiming
them for commercial purposes. The total cost of

in

Pittsburg

A

protective panel can be supplied for the protection of motors, and it is particularly applicable
to such machine tools as lathes, where it is desired to protect against a constant overload for
The circuit-breaker
a considerable space of time.

Fig.

Double-pole 1,800-Ampere Type

2.

Telephone Situation on the Pacific
Slope.
The

Pacific States Telephone Company is keeping up a spirited fight with the Interstate Cooperative Telephone Company for the control of
the business of 11 rural telephone lines centering

Palouse, Wash. The former company has secured the switching business of two more of these
lines, leaving seven lines to the Co-operative company. The Pacific States is cutting switching rates
at

to $1 a
lines in

control

and it looks as if all of the rural
Washington will come into the

year,

Eastern
of

the

Bell

interests

in

time.

The Pacific States Telephone and Telegraph
Company is sparing no expense to rehabilitate its
San Francisco system, which received a very seblow from the great fire. About 15,000 of

vere

the original 52,000 subscribers are receiving service
now, and additional telephones are being installed
at
the rate of almost 200 a day. Permanent
switchboards will be installed in the four class
office buildings that were burned out, but not destroyed.
Much of the switchboard material is on
the road, 127 carloads of telephone supplies having
been shipped already. The offices that were destroyed will be rebuilt, including three new offices
in the unburned district.
The demand for renewed
telephone service is phenomenal.
new telephone
directory is just ready for distribution, and will
be greatly appreciated by subscribers, who have
had to call up "Information" and wait for a long
time to ascertain the number of the person they
desired to communicate with. The lack of an adequate book was partly due to the difficulties of
having printing done, owing to the limited number

A

A

Single-pole Overload and
3.
Auxiliary Trip Breaker.

Fig.

Four-pole Rigid Connection.

CIRCUIT-BREAKERS WITH MASSIVE ROLLERS AND STATIONARY BRUSHES.

and Allegheny, but throughout the suburban districts.
The company, when it built the big plant
on Brunot's Island, arranged for increasing the

With this additional
to 50,000 horsepower.
power, the plant will contain practically this limit,
and there is a likelihood that it will be further increased in the future.
New equipment contracted for consists of three
turbine engines of 7,500 horsepower each and one
of 5,000 horsepower, making a total of 27,500
horsepower. Besides this, there will be the addiplant

tional

boiler

capacity,
wiring.

electric

generators,

switchElectric

The Westinghouse
and
and Manufacturing Company and the Westinghouse Machine Company have the orders for the
boards

entire

contract.

additional power will not only be used
for the new traction lines to be ready for operaThe
tion soon, but for lighting purposes as well.
company has started a regular schedule on its
new line from Avalon to Emsworth, that line having recently been completed. Work is now to be
started on the next division of the road down the

The

run from

Ohio River toward Beaver, which will
Emsworth to Dixmont, passing around the rear
of Sewickley, and when that line is completed
the distance between Pittsburg and Beaver, Pa.,
These
will be nearly closed up with electric roads.
will be supplied with power from the central power
station

in

Pittsburg.

The new suburban

from Pittsburg to CanWashington, Pa., will be

m

case
this panel gives instantaneous protection
of short-circuit or heavy starting current, while
a switch and fuse mounted on the same panel give
the necessary time-limit protection.
Fig. 3 shows a single-pole overload and auxiliary
This type is used either with a pushtrip-breaker.
button release, a no-voltage release, or with an
When used as an underload
underload release.
breaker for the protection of storage batteries it is
so arranged that the breaker can be closed and
will stay closed on no load, while the load will
automatically set the breaker so that when the noload condition comes the breaker will open the

on

_

circuit.

This

is

all

done with but one movement

of the handle.
There is also a single-pole breaker of the same
general type as that shown in Fig. I, but of 3,000
amperes capacity. All of these breakers open and
close with one handle like a switch and will carry
their full rated current continuously with a temperature rise not exceeding 20° C. above the sur->

rounding atmosphere.
These interesting specialties are made by the
Switchboard Equipment Company of Bethlehem,
Pa., which is also constantly engaged in manufacturing special devices such as electrically operated
.

circuit-breakers, time-limit circuit-breakers for start-

ing

induction

motors,

underground

switches

and

will

demand more power,

the city lines in many
directions all call for additional power. In these
additions, the plan is to transmit the power over
high-tension wires from the power house to distributing points, where it will be reduced in voltage to the requirements of the service. The power
will go out of the power station in the form of
an alternating current and he transformed to a
low-voltage direct current for car service.
Fuel for this plant will come almost exclusively
from a coal mine owned by the Pittsburg Railways Company, adjacent to Brunot's Island, and
which will give the company plenty of coal at
The fuel arrangepractically the cost of mining.

tions.

Three additional offices will be erected in the'
unburned district. The new building of the executive offices will be erected on a different site.
Large multiple switchboards will be installed in
the Main office and the South office as soon as
enough new material arrives from the East.
It is said that the poor service between San
Francisco and Oakland, caused partly by the rapid
increase of business, overtaxing the facilities, will
be improved by the laying of an additional cable

across

bay.

the

H. V. Gates of Hillsboro, Ore., who is president
of the Midway Telephone and Telegraph Company,

company

says that his

from Klamath
summer.
line

intends building a telephone

Falls,

Bell

Telephone Rebate

in

having

at

least

3,500

other reduction to be made
service, the charge for 600
from $75 to $60.

is

telephones. Anthe measured

in

calls

being

217,243
S4.973

Net output

payment of a $50 rebate for every year since
January, 1902, to subscribers who were paying
$175 a year for improved service. The Supreme
Court recently decided that the company could not
under its franchise charge more than $125 a
The company also announces that the charges
year.
for private switchboards after August 1st will be
reduced 50 per cent. This will afreet about 1,500
reduced

this

pany makes the following statement for June:

Chicago.
the

Lakeview

Telephone Output.
1006.

The Chicago Telephone Company has begun

to

The American Telephone and Telegraph ComGross output
Returned

subscribers,

Ore.,

The application of the Home Telephone Company of Alameda County for a franchise to construct and operate an automatic system in AlamedH,
Cal., was laid aside by the city trustees, who feel
that they wish to secure an opinion of the residents
A.
before passing on any application.

special high-tension work.

line

onsburg and then to
completed this year and
while the expansion of

of large printing offices that have resumed opera-

From January
Gross output
Returned

1st to

Net
Total outstanding

1905.
120,555
52,427

Increase.
96,688
2,546

162,270

68.128

94,142

1,161,857
358,335

897.620
283,542

264,237

803,522
6.501,780

614,078
5,094,642

189.444
1,407,138

June 30th:

The Home Telephone Company

7 4,703

of Detroit, Mich.,

with the city clerk a $6,000,000 first-mortgage deed of trust, running to the Commercial
Trust Company of St. Louis. The deed is issued
to secure a bond issue to extend and increase the
Independent telephone system which the companyA bond issue of $3,is constructing in Detroit.
250,000 will be made immediately.
has

filed

—
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CORRESPONDENCE.
Great Britain.

—

London, July 11. The first of the municipal telephone systems to be sold to the government as
the outcome of the determination of the state to
own the telephone systems of the country under
the terms of the agreement with the National Telephone Company is that of the Glasgow CorporaCuriously enough Glasgow was the leading
tion.
the agitation for municipal telephone
As I have prefour or five years ago.
viously noted, the postmaster-general has been in
negotiation with the various corporations owning
telephone systems with a view to purchase, but
the stumbling block hitherto has been that he insists on deducting about 40 per cent, for depreciaConsetion, which has been strongly resented.
quently hitherto the negotiations have come to a
standstill, but whether the action of the Glasgow
Corporation will act as an incentive to its more
stubborn brethren remains to be seen.
The last of the reports of the Royal Commission
on London Traffic has now been issued, and it
contains some most instructive information upon
the transit facilities in other countries. Particular
detail is given to New York, Boston and other leading cities in the United States, the secretary to
the commission having prepared a most complete
Great praise is bestowed
history in each case.
upon American tramway systems generally, but
apart from this the commissioners do not appear
to have been particularly struck with the street
Overhead railways are
traffic facilities as a whole.
quite condemned as absolutely unsuitable for BritEmphasis is laid upon the fact, howish towns.
ever, that in the United States there is a very
spirit

in

systems

.

marked

tendency

toward

a

comprehensive

and

general scheme of locomotion in direct opposition
In fact, even
to what 'has obtained in London.
now that the specific recommendations of the
commission are in the hands of the government,
there is little disposition to act upon them, at any
rate this session, and the result has been that all
tube-railway schemes have once again been suspended for a further twelvemonths.
After many years of hard trying the London
County Council has this week scored two distinct
triumphs. The scheme for carrying tramways over
the Thames bridges and along the Victoria Embankment has passed through Parliament after
bitter opposition extending over 10 years, while at
the fourth attempt the proposal that all London
borough councils supplying electricity should be
allowed to embark in the business of supplying
electric fittings, either for cash or on hire, or on
hire purchase, has also received final parliamentary

The

International

Commission

which

agreed to appoint during the run of the

it

St.

was
Louis

Exhibition, and which was specifically to consider
the question of electrical units and nomenclature,
held its first meeting in London last week, advantage being taken of the fact that all the members
were in Great Britain at the invitation of the
Lord Kelvin
Institution of Electrical Engineers.
has been appointed the first president and Colonel
draft set of
Crompton the honorary secretary.
rules has been circulated and adopted, the end
aimed at being the standardization of nomenclature, and later of physical formula.
Widespread regret is being expressed here at
the untimely death of Mr. Louis Cassier in the
disastrous accident to the South Western American boat train last week.
The London County Council and the authorities
of Greenwich Observatory have appointed a committee of experts to investigate the interference
threatened by the Greenwich generating station to
G.
the work of the observatory.

A

.

Dominion of Canada.

— The

by-law for the
a cost of $3,500,000
for the supply of hydro-electric energy to the city
was carried by a big majority. The city will build
plant and maintain it, and the electricity
this
furnished will be sold to consumers as near the
the amount that will be
absolute cost as possible
required annually to meet interest and sinkingfund charge will be $108,438, and the by-law comes
into effect August 15, 10.06.
The money is to be
used to acquire sites, rights-of-way and other
necessary property, building and maintaining a
tramway and for constructing a power plant for
producing and distributing electricity for heat and
power purposes, for commercial use in the city

Winnipeg, Man., July
development of a power

21.

site at

;

of
the

Winnipeg and
lighting

Colonel

Sharpe

The

of

Rultom
is

for

electric

buildings and
the city engineer,

civic
is

street

lighting and
public places.

and Thomas

mayor.

Winnipeg

carried the Sunday-car
by-law by over 2 to 1 majority, the people being
determined to have them, despite all opposition.
By the terms of the by-law the double fare after
m. is abolished and cost of transportation
II
p.
to school children and to patrons of the cars on

Sunday

erating the road by steam power for six months
provided the company enters into an agreement,
with suitable guarantee, to have the road operated
by electricity throughout the whole distance between Selkirk and Winnipeg by the expiration of
six months.
Three different companies have applied to the
City Council of Prince Albert, Sask., for a franchise to build and operate an electric street railway
in Prince Albert.
One offer is from W. S. Weeks
of Edmonton and Prince Albert, one from the
Prince Albert Land and Investment Company, and
one from James McKay for Mackenzie ez Mann
of the Canadian Northern Railway, who have just
secured the Prince Albert branch of the Canadian
Pacific Railway.
The St. Mary's River Power Company of Nelson, B. C, has been formed by Charles Mackay
of Nelson, Robert Campbell, James A. McDonald
of Moyie, W. Hanwell of Hammond and L. Shaw
of Vancouver. They propose to develop sufficient

waterpower to light all the cities and operate the
mines in the vicinity. This will include Kimberley
and its neighboring mines, the city of Cranbrook,
Fort Steele and Moyie. They have $1,500,000 capital.

The West Kootenay Light and Power Company
of Rossland, B. C, is adding to its already splendid equipment six Westinghouse transformers of
1,875 kilowatts, 2,200 to 60,000 volts, and 15 transformers of 1,250 killowatts, 60,000 volts to 2,200
and 440 volts. These are to be used in connection
with the Rossland mines. Ross & Holgate are
the consulting engineers.
The largest generator ever made in this country
has been shipped to British Columbia from the
works of the Canadian Westinghouse Company of
Hamilton, Ont. The purchaser is the British Columbia Electric Company of Vancouver. The generator is 2,000 horsepower, three-phase, 7,200 alternations, 200 revolutions per minute, with engine
pipe for direct connection with the waterwheel.
The order also includes one rotary converter of
1,350 horsepower, 550 volts, three-phase, 7,200 alternations, 400 revolutions per minute, and eight
air-blast
transformers, each of 733 horsepower,
also
2,200 volts to 24,000 volts, 7,200 alternations
This
the necessary switchboards for controlling.
new machinery is required by the company for
its ever increasing business, and is the fourth purchased by the company of this size, but the other
three were supplied by. the Westinghouse company
from its Pittsburg works previous to the building
H.
of the Hamilton works.
;

Hamilton, Ont.,
companies propose
the

to

sanction.

electors

reduced.
The recent trouble between the city of West
Man., and the Winnipeg, Selkirk and
Selkirk,
Lake Winnipeg electric railway has been settled
for the time being by extending the time for opis
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Cataract

—

July 21. Two electric power
enter Hamilton in opposition

to

Power Company. They are the
Company and the Toronto and

Ontario Power
Niagara Power Company, so that the city will have
three strong competitors in the field for the supply of electrical energy to its numerous manufacturing industries.
The Berlin (Ont.) and Waterloo electric street
railways' charter expires in September, and Berlin
wishes to acquire and operate the system. Accordingly, J. E. Jones, acting for the municipality,
has asked Chief Justice Meredith to appoint an
arbitrator.

Now

that the Southwestern Traction Company of
Ont., is advertising trips to London by
electric cars, there
develops a new situation in
railway circles, a rate war being threatened by the
Pere Marquette Railroad against the traction company, they threatening to make a time schedule of
But15 minutes between London and St. Thomas.
the electric service will be equally as good and
with a plentiful supply of cars they will run cars
every half hour between the two cities.
The by-law to enlarge the electric-light plant at
Barrie, Ont., to the extent of $27,000 has been
carried.
The new plant is to consist of water-tube
boilers, a 450-horsepower Corliss engine
(valve),
direct connected to a two-phase,
2,200-volt,
revolving-field
generator, switchboards,
condensers,
heaters, pumps, economizers, etc., and a series alternating street-lighting system. K. L. Aitkrn of
Toronto is the consulting engineer. •

London,

The Senate committee

at Toronto has passed the
incorporate the Buffalo, Niagara arid ToElectric Railway Company, to
run from
Niagara to Welland.
Kenora, Ont., will spend $85,000 in contracts for
the construction and equipment of the power house
and will generate 2,500 horsepower. The contracts
have been let to Peterboro and Montreal firms.
The $1,000,000 contract given by the Montreal
Light, Heat and Power Company to the Westinghouse company of Canada calls for 55,000 horsepower of various apparatus. There will be three
3,750-kilowatt,
revolving-field,
alternating-current
waterwheel-driven generators of 4,000 volts, threephase, 7,200 alternators, and 12 44,000-volt transformers of 2,500 kilowatts capacity each. The machinery is to be installed in a new power station
to be built about 40 miles from Montreal.
The
energy will be transmitted by the Montreal Light,
bill

to

ronto

•

and Power Company. There was strong
competition for the large order.
Leamington, Ont., has finally granted a franchise
to the Windsor, Essex and Lake Shore Radial
Railway.
The City Council of Niagara Falls, Ont., has

Heat

asked the Ontario government for permission to
develop io.coo horsepower to run the waterworks,
pumping plant and electric-light plant, and have
a surplus for an emergency.
H.

New
Boston,

England.

—The

Massachusetts highway
commissioners are endeavoring to ascertain just
what companies are under their jurisdiction under
the law giving them supervision over "all companies engaged in the transmission of intelligence
by electricity within this commonwealth."
The
law went into effect on July 1st. The commissioners have located the two commercial telegraph
companies the Postal and the Western Union
and they are now on a hunt for telephone companies. They find that there are quite a few small
telephone companies in the state which are not
connected with the Bell company. The publication
of the statistics obtained by the commissioners will
not be begun until the end of the year beginning
October 1, 1906, and the commission will not be
July

21.

—

able to report to
session of 1908.

the

State

Legislature

until

the

The D. K. Carpenter Corporation of Brookline,
Mass., has been incorporated.
It has a capital of
$3,000 and will deal in gas and electric goods.
Dauphin K. Carpenter, Albert J. Blair and Harry
H. Williams are the incorporators.

A Hartford County (Conn.) Superior Court judge
has authorized the transference of the Stafford
Springs Railway Company's franchise to build an
electric railway between Somerville and Stafford,
the Hartford and Springfield Street
to.
Railway Company.
This line will be four miles
long' and it will connect with the Consolidated
Railway Company's road at Stafford. The latter
Conn.,

company

controls the Stafford Springs Company,
care to build the Somerville and

but it did not
Stafford road.

The Danbury and Bethel

Street Railway Comblanket mortgage to the
American Loan and Trust Company of Boston
to secure the bonds it will issue for the purpose
of obtaining funds with which to build a double
track, extend its road and purchase more equipment.
These improvements are to cost $100,000.
The mortgage also covers a previous issue of

pany

has

executed

a

bonds amounting to $200,000.
At a meeting Tuesday the Hartford and Springfield
Street Railway Company's stockholders authorized an issue of 850 additional shares of capital stock to be redeemable at $110 per share at
the company's option.
The company's capital now
amounts to $535,ooo. The last Connecticut Legis_

lature authorized

increase to $1,000,000.
The Salem (Mass.) Electric Lighting Company
has broken ground for its new office building on
Lafayette Street in that city.
John Jay Crain, electrical engineer for the Fore
River Shipbuilding Company of Quincy, Mass.,
its

and Miss Louise Truax were married in St.
Bartholomew's Church, New York city, on July
9th.
Mrs. Crain has achieved considerable fame
as a whistler.

The

Somerville

(Mass.)

aldermen

have

been

petitioned to order the removal of the Boston Ele-

vated Railway Company's power house on Clarendon Hill in that city. The petitioners claim that
the power house is a nuisance and that it has
caused a depreciation of the value of property in
its

vicinity.

Engineers have begun boring in Cambridge,
Mass., to determine the quality of the soils through
which the subway will go under that city.
The Portland Electric Company has been organized in Portland, Me.
It has
a capital of
$1,500,000 and it will obtain control of the Consolidated Electric Light Company and the Portland
Lighting and Power Company of that city.
The
new company will control the electric-lighting and
power business of Portland. It will build a dam
and power house on the Saco River at a cost of
It will issue five per cent, first mortgage
$300,000.
bonds amounting to $1,500,000, which have been
underwritten.
Charles O. Bancroft of Portland is
president of the company.

The Executive Council of Massachusetts has
confirmed the nomination of Hon. Alonzo R. Weed
of Newton as gas and electric-light commissioner.
B.

New
New York
papers

city,

say that

an

July
idea

York.

—

Some of the daily
of the value of a tele-

21.

phone monopoly may be gained from the fact that
the New York Telephone Company is willing to
pay $200,000 a year for such monopoly, while John
M. Shaw, president of the Atlantic Telephone Company, the concern which is seeking a franchise
in New York city, declares he will give $1,000,000
a year for a monopoly franchise. He adds
"If
the city has the right to sell the monopoly of the
business to any bidder, the city should in justice
to itself get a good price.
The Atlantic Telephone
Company will pay the city of New York $1,000,000
a year and supply all the departments with free
service if the city of New York will guarantee
to the Atlantic Telephone Company a monopoly
of the telephone business under the same terms
:
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the

New York

Telephone

demands

for

$200,000

per year."

Announcement was made yesterday

.

that the substitution
of electricity for steam on the
New
York Central's lines within 35 miles of the Grand
Central Station will be accomplished, it is expected, by October 15th. Successful tests have been
made with two electric locomotives sent back and
forth over a section of track constructed near
Kingsbridge.
Officials of the road explained that
all trains entering or leaving the
Grand Central
Station would be moved by electric power, but
added that the electric equipment would take
some time, and for the present would only extend
for 35 miles out of the city.
At the 35-mile limit
steam locomotives will pick up the trains, and
steam will be the power used over the rest of
the Central's system.
There are persistent rumors
that the Central plans to do away entirely with

steam very soon and equip the

road with elecover its entire length.
City Engineer Frederick T. Crane of Orange,
N. J., has completed work on the maps of the
city showing the location of electric lights to be
run in connection with the city electric-light and
power works. The new plant is designed to supply
current to private consumers and power to run
the pumping machinery of the sewer and waterworks and light the streets, all at a figure considerably under the amount charged for years by
the Public Service Corporation.
There now seems
no doubt that the plant will be in full operation
in a few months.
A contract which the Public
Service has tried to get through the West Orange
Town Council is now held up, and it is likely
that West Orange and probably South Orange
will operate the plant jointly with Orange.
If
this plan is carried out it will probably put the
electric-light
department of the Public Service
Corporation out of business as far as the Oranges
are concerned.
The project of supplying Central New York
with hydro-electric power developed in the vicinity
of Niagara Falls has been made a reality by the
arrival in Syracuse, N. Y., of 60,000-volt current
generated at Niagara Falls.
The transmission
distance is 165 miles and the power is to be used
for the operation of street railways exclusively.
The Syracuse Rapid Transit Company will use the
current to operate its system, comprising 80 miles
of track and about 100 cars.
Current is generated at the Niagara Falls hydro-electric plant of
the Ontario Power Company, and is delivered to
the transmission lines of the Niagara Falls, Lockport and Ontario Power Company, which is the
transmitting company, at 60,000-volt, three-phase,
25-cycle current.
This current is delivered at the
city line of the city of Syracuse to the transmission line of the Syracuse Rapid Transit Company
at approximately 55,000 volts.
From the city limits
the Syracuse Rapid Transit Company carries the
current at this voltage over its own high-tension
line, located along the Erie Canal, to its own substation, which has been built on the banks of the
canal near the present power house of the company
about two miles from the receiving point at the
city
limits.
In the sub-station the current is
stepped down at one operation in lowering transformers from 55,000 volts to 430 volts alternating
current, thence passed through rotary converters
and deliered to the railway feeders at 600 volts
tricity

direct

current.

C.

I.

C.

electric-light plant

and

7>

to construct an' electric-rail-

Ohio.

way system through parts of the town not covered
by the existing system and to run to several suburban points of interest, including Piedmont Park.
William M. Camp, superintendent of the Pull-

Cleveland, July 21.— There is some talk of municipal light and gas plants for Dayton,
the City
Council having passed resolutions on the subject
which will be referred to the council as a committee of the whole for consideration.
The statement has been issued that the Lake
Shore Electric will shortly issue bonds for improvements.

man Company in Atlanta, has just perfected a
plan for electrically cooling the Pullman cars that
are backed into the terminal station and occupied
sometimes for hours by passengers before the trains
pull out.
It is
proposed to
electric fans so placed that
the current at the station a

have a number of
by connecting with
cooling breeze can
be maintained through the cars as long as they
stand at the terminal, proving a great convenience
the traveling public in general.
the disastrous fire at the
Shoals plant of the Anderson (S. C.)

On August

15th a meeting of the directors of
Western Ohio Railway Company will be held
consider the question of increasing the capital
stock from $3,000,000 to $3,400,000 and the
securing of an independent entrance to Lima.
Most of the preferred and common stock of the

the
to

to

Following

Portman

Tucker-Anthony properties

is
said to have been
deposited, thus insuring the success of the
deal by
which the Canton-Akron, Canton-New Philadelphia
and the Tuscarawas Traction properties will be
merged with the Northern Ohio Traction and

Water,
Light and Power Company, two new machines are
already in operation and three more will, be installed during the next few weeks, thus making
the plant even more up-to-date than before the
fire.
The success of the company has been the
means of introducing the uses of electricity to
many industries and into homes where its convenience and economic value were unknown quantities before the establishment of the plant.
The directors of the Annapolis Short Line have
called a meeting for August 6th for the purpose
of taking some action on the consolidation plan
of that company with the Maryland Electric Rail-

way Company under
Electric Railways

the

name

Company.

of

the

Light Company.

It is thought that this will take
place by September 1st.
The receivership of the Appleyard properties will
soon be closed. But few minor details remain now

Director of Public Service Springborn stated to
representatives of the Yaryan Heating and Lighting Company a few days ago that he is opposed
to granting a lighting franchise to the
company
for Cleveland, but wanted it to go on with its

Maryland
L.

Mexico.
18. — An

electric-light plant
to be installed in Miahuatlan, which is one of
the largest towns in the state of Oaxaca.

hot-water heating system. The company claims
it
could do nothing with a heating system
without a franchise to furnish electric current as

is

that

A

large hydro-electric plant is to be installed
the Chorro del Embocadero waterfall, situated
12 kilometers from Mascota.
Carlos Izquierdo and
Miguel Izquierdo have applied to the state government for the necessary concession for the enter-

well.

at

& Co. have secured the contract
the Youngstown and Southern, a
road between Youngstown and Columbiana, which
is now being extended on to Leetonia
to provide
through service to East Liverpool.
The work of surveying the proposed electric
railway between Lima and Marion is well under
way. W. H. Ogan of Indianapolis is at the head
of the enterprise.
Several new cars have been ordered for the
Cleveland and Ashtabula run. Thev will be large,
roomy cars, provided with 75-horsepower motors.
A new line for the Cincinnati Northern is being
surveyed between Hamilton and Middletown. This
is necessary because of opposition to improvements
through several villages.
The negotiation for the sale of the plant of the
J.

for

prise.

A

number of wealthy landowners of the state of
have organized a company called the
Ferrocarril Agricola for the purpose of building a
tramway through the richest agricultural part of
the state.
Tlaxcala

The Mexican Light and Power Company has
decided to extend its system of transmission lines
into the city of Pachuca, and a distributing station
for handling the 60,000-volt current from Necaxa
will be put on the main transmission line at Irolo.
From this point the power will go on transmission
lines to be built as soon as the structural towers
can be erected, north 30 miles to Pachuca and
It is stated that there
south 67 miles to Puebla.
is a fine
market for electric power in the mines
of the Pachuca district.
W. W. Wheatley and W. J. Sherwood, president
and secretary, respectively, of the Perico Exploration Company of Mexico City, have applied to the
Mexican government for a concession to use the
water of the San Geronimo de Voblanes River in
the state of Jalisco for generating electric power
in a hydro-electric plant which they propose to

Company is now
The Cleveland

—

Charlotte, N. C, July 21.
The prospects of the
building of an electric railway from Newport
News to Yorktown, Va., is now said to have become a certainty. The Gould interests are behind
the move and contractors are now placing their
orders so that work can begin soon.
Ground has just been broken at High Point,
N. G, for the interurban electric line from that
place to Winston-Salem.
The company is known
as the North Carolina Electric Company, E. D.
Steele of High Point being one of the principal
promoters.
The city of Alexandria, Va., has recently offered
for sale the electric franchise of the city.
Before
taking action the committee on lights heard an
explanation of the bids offered by an electrical
expert,
Hugh Hazelton of Massachusetts, who
carefully went over the various bids submitted.
The Alabama City, Gadsden and Attalla Railway
Company (electric) has awarded the contract for
the new machinery and equipment for the power
house in Gadsden, Ala., to the Westinghouse
Company, the same firm also getting the contract
for the steam turbines.
The Henry R. Worthington Company secured the contract for the pumps
and condensers. The total improvement will represent about $150,000.
The Coosa River Electric Power Company of
Anniston, Ala., has secured additional lands which
will give it all needed water rights for the electric
plant to be erected.
The power house will cost
$100,000, not including the machinery. The general
plans for the water improvements have been approved by the United States engineer in charge.
The Ambursen Hydraulic Construction Comnany
of Boston has the detail plans in hand.
A franchise for an entirely new proposition in
Winston, N. C. has been obtained by a number
of representative citizens, who propose to build an

The
freight

An electric-light plant is being installed at
Tepic and will be ready for operation in about
four months.
Dr. Frank Lake has been granted a concession by

to use the waters of several more streams
neighborhood of Necaxa for generating
By the use of those waters the
electric power.
total available horsepower of the company will

Company
the

in

be increased to 180,000.
syndicate of Mexican capitalists with a capital
stock of $500,000 has taken steps to construct an"
extensive street-railway system in the flourishing
The syndicate has obtained a
town of Iguala.
concession from the government of the state 6f
Guerrero for the purpose.
The large hydro-electric plant which has been
under construction at Tequisquiapan for some time
It will furnish electric
will soon be completed.
power and lights for the city of Queretaro and
other towns of the state.
new electric-light plant is being installed at
San Miguel Allende.
The contract will soon be let for installing the
The
electric^light and power plant at Torreon.
W. D. H.
plant will cost about $250,000.

A

A

Manufacturing

Company,

which

move from Upper Sandusky
manufacture

is

Copassenger and

gasoline

to

cars.

In return for a 25-year franchise for its line, the
Cleveland Electric Railway Company has prepared
to offer the people of Cleveland, Ohio, seven tickets for 25 cents, with universal transfers, as at
present, and to build such extensions and additional lines as may be desirable, including rapidtransit lines, either overhead or underground, as
may be thought best. Taking into consideration
the transfers and such other things as come in to
reduce the fare, it is estimated that the com-

Co. of Mexico City will install a large hydro-electric plant at a waterfall at
the point of confluence of the Blanco and Purificacion rivers, near Aramberri, in the state of Nuevo

towns and industrial centers. American and French
capitalists are said to be interested.
The Mexican Congress has granted an additional concession to the Mexican Light and Power

Ohio

preparing to
lumbus, will

&

the government of the state of Jalisco to establish
The proan automobile factory at Guadalajara.
posed factory is exempt from all state taxes for a
period of 10 years.
Paul Ginther of Santa Rosalia and Joaquin Cortazar of Chihuahua, who recently obtained a concession to install a large hydro-electric plant on
the Conchos River, are preparing to erect a dam
about 18 miles from Santa Rosalia. Engineers report that nearly 35,000 horsepower can be generTransmission lines, will be built to Santa
ated.
Chihuhua, Parral, Torreon and other
Rosalia,

off.

interurban ticket office and waiting
station will be moved to the Forest City Block,
where rooms are being prepared for them.

Leon.

Southeastern States.

G. White
electrifying

People's Light, Heat and Power Company of
Springfield to the Consolidated Public Utilities

install.

and O. Braniff

of.

H. P. Clegg, general manager of the Dayton
and Troy, entertained the operating heads of the
roads centering in Dayton at the Dayton Club
a
few days ago. The affair was of a social nature.

City of Mexico, July

G.

be disposed

to

pany

is

offering

practically

3}4-cent

a

fare.

O. M. C.

Michigan.

—

Grand

Rapids, July. 21. The work of wiring
city buildings for lighting from the municipal electric-light plant, instead of by gas, is being done.
The lighting commission of Detroit reports that
in the fiscal year ended June 30th it reduced the
cost of arc lights from $34.99 a lamp for 12
months' maintenance to $33.18, a decrease of $1.81.
In the year 237 arc lights were installed.
The
total number now is 3,080.
The cost of operating
the plant is given as $102,179.60, and for operating
the incandescent plant, $24,792.03.
The total cost
of operating the plant was an increase over the
preceding year of $5,591.22; there was, however,
an increase in output of 488,711 kilowatt-hours.
The city's investment in the lighting plant to June
30th last, less a three per cent, depreciation, is

.

_

.

$902,641.25.

The Detroit Edison Company has made arrangements with a prominent engineering firm to draw
a set of preliminary plans for a plant the duplicate
of the establishment at Delray.
The business of
the company at Detroit has grown so rapidly that
before the end of next winter the present plant,
with all of its turbines, will be worked to its fullest

capacity.
Flint

The

council

has

granted

a

franchise

to

Loranger and Robert O. Hart, who contemplate installing a dam on the Flint River for
the purpose of furnishing electric light and power.
The franchise differs in no great degree from that
already held by the Flint Light and Power Com-

H.

R.

pany.

Grand

Rapids

has

adopted

the

street

railway
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company's sprinkling proposition of 12 cents a
General Manager Hanchett declared that
mile.

coin, where' the
eration.

the sprinkling offer was made in the same spirit
as that which led the company to carry mail boxes
He said that this service was
upon the cars.
given at a loss to the company of about $7,000 per
year.
Work surveying the proposed electric road from
Grand Rapids to Ludington has been completed as
far as Hesperia.
The Berrien Springs Power and Electric Company, of which Charles A. Chapin is president,
will make application to the Board of Supervisors
of Berrien County for permission to construct a
dam across the St. Joseph River at the head of
Pardee Island at the village of Berrien Springs.
L. W. B.

The Illinois Traction Company has filed 65 deeds
conveying right-of-way in Tazewell County for
the Peoria-Bloomington line, and from these it

Indiana.
Indianapolis, July 21.— The Capital Circuit Traction Company, which proposes to build a railway
around Indianapolis connecting the county seats
of the seven adjacent counties, has secured franchises to enter and pass through Lebanon, DanThese grants are
ville, Franklin and Martinsville.
for 50 years and provide for modern equipment
and that the rate of fare in the cities shall not
Crabbs of Indianapolis
exceed five cents.
J. N.
is

president.
The Louisville,

New

Albany,

French Lick and

is

shown

that

$150,000.

The company contem-

New

Albany.
in
in addition to the

construction of a line
of Paoli, to operate a line

to French Lick, by way
between New Albany and Louisville.
The Clover Leaf Railroad has felt the effects of
Passenger traffic has
the interurban competition.
dropped off 95 per cent, according to report, between points of interurban competition. The officials of the road have stated that they are building motor cars at the shops at Frankfort which
they hope to use successfully in competition with
the electric cars on the traction lines.
surveying the final route
J. R. Dunlap has begun
railway between Crawfordsville
electric
for an
and Danville, 111. Recent events indicate that the
back of the
is
Indianapolis and Northwestern
That this new line will be an extension
enterprise.
of the Northwestern and a line connecting the
Indiana trolley system on the east and the McKinley system on the west is now generally believed.

interurban line between Logansport and
to be built by the Indiana Rapid
Transit Company, is assured, according to P. M.
Dunn of Indianapolis, who is one of the chief proThe bonds for the new enterprise are
moters.
all sold and it is a matter of short interval until
the preliminaries are completed and work begun.
The Wabash Valley Traction Company is preparing to build modern freight stations in Fort
Wayne. This company is now hauling large quanIt
tities of wheat for the farmers along its line.
is now demonstrated that numerous switches along
the line are advantageous for loading grain on the

The new

Indianapolisj

cars.

The Muncie and Union
Dayton
Union
year

to

take

Muncie

line

recently

organized

and

City Traction Company,
over that part of the

between

Muncie

and

has issued $925,000 five per cent. 30The authorized capital of the
gold bonds.
City,

company is $500,000. The sale of the Dayton
and Muncie to the Indiana Union Traction Company is subject to the bonds, and the entire capital
old

stock

been turned over to the purchasing
as a consideration for its guaranty of the
and interest on the bonds.

has

company
principal

The City Council of Evansville has passed an.
ordinance making it imperative that all wire-using
companies put their wires

The Evansville Gas,
Company has agreed

in

and

Power

of the

or-

dinance.
Indianapolis authorities have decided upon an
immediate inspection of all exposed wires that
This
carry a high voltage of electric current.
action grows out of the death of a patrolman
fire-alarm
who came in contact with a charged
Trolley poles have also been charged, and
box.
the light and power companies' wires are found
The city elecdangerously near telephone wires.
trician says that in the overhead system in Indianapolis skilful work alone can prevent the loss of
The Board of Public Safety is demanding
life.
that all wires go underground as soon as possible.
The Columbus Street Railway and Light Company of Columbus announces that it will erect a
large addition to its plant and install it with modS. S.
ern machinery this fall.

Illinois.

—

July 21. The railroad and warehouse
commissioners have prepared a new map of the
It shows 66 different steam roads, indicated
state.
Also the 67 electric railways
in different colors.
are now shown instead of being on a small sepPeoria,

arate

map

as

heretofore.

Connection between Peoria and St. Louis by the
McKinley lines will be made in the spring by
building from the Peoria-Bloomington line to Lin-

op-

in

right-of-way

$20,000, exclusive
the city limits

within

of
of

Bloomington.
from Decatur to
Cars will be run through
Bloomington, beginning August 1st.
On Wednesday the Illinois Traction Company
turned over the street-railway lines in Bloomington to the ladies, who operated them for charity.
The company donated the entire receipts of the
day, and with the numerous entertainments that
were held the travel was very heavy.
The Central Union Telephone Company has furnished the Fire Department headquarters with a
new switchboard to which is connected every
engine house in the city. It also has five trunks
running to Central over which alarms of fire may
be sent direct, and then transmitted direct to the
engine houses.
Articles of incorporation were filed by the Carthage and Western Illinois Electric Railway Comprincipal office to be in Chicago, capital
$2,500, to construct a line from Carthage, Hancock
County, to points in the counties of Fulton, Cass

pany,

are

The incorporators and first board of
W. M. R. Vose and F. P. Vose of

C. C. Breuer, Ralph
George A. Griffen of Chicago.

Evanston.

A.

Griffen

and

The Iroquois Utilities Company has been incorporated, with offices at Watseka, capital $100,000,
Incorporators are Harrv
to furnish public utilities.
Frith, H. T. Riddell and John Frith.
J.
The Majestic Service Company of Chicago has
been incorporated with a capital stock of $2,500, to
produce and sell heat, steam and electricity. Incorporators are E. A. Larson, Edmund D. Adcock
and Colin H. Fyffe.
The East Side Light, Heat and Fuel Company
of Bloomington has been incorporated with a capiof $100,000, to furnish public utilities. Intal
corporators are Samuel R. White, Ora E. White
V.
and John H. Pitts.

Northwestern States.

—

Minneapolis, July 21. By deflecting the water
of the Cedar River into a canal 10 miles long,
connecting with the Mississippi River at Muscatine, Iowa, it is said about 25,000 horsepower can
be generated, and investigations as to the feasibility of the plan to construct a new power plant are
being made.
Work has been, started by the Northern Traction
Company on its new trolley line connecting Chisholm and Hibbing, Minn. The road will be completed by October 15th and next year will be exThe total cost will be
tended
Eveleth.
to
$3,000,000.

The contract has been let to the Cooke Construction Company of Minneapolis for the construction of the new interurban line between Oskaloosa and Buxton, Iowa.
The Northern Heating and Electric Company of
Paul has been granted a franchise by the
St.
Board of Aldermen.
The rights granted by the United States government to the St. Cloud (Minn.) Electric Power
Company for damming the Mississippi River at
St. Augusta wijl interfere with the plans for the
construction of a dam and power house at Clearwater, Minn., and it seems probable that it will be
impossible for the work on the latter project to be
R.
started this season.

Pacific Slope.

conduits underground.

Electric Light
to the provisions

is

of the

cost

for right-of-way

directors

plates,

the total

show an expenditure of over
$5,000

and Adams.

system

St.

County will aggregate nearly
In McLean County the deeds on record

plied for a right-of-way for an

aprailway

to

Tazewell

through

West Baden Springs Traction Company has
interurban

line

San Francisco, July

19.

—The

United Railroads

of San Francisco, which has been trying for several weeks to forestall a strike of its linemen,
failed to induce the men to wait until Patrick
Calhoun should arrive on August 15th. The strike
began on July 18th, when the company's force of

over 60 linemen employed on the overhead wires
failed to report for duty as the result of an allnight meeting with the labor-union leaders. It
is announced that the company has made the usual
preparations for housing non-union men at the car
barns and will attempt to keep up its repairs as
circumstances. The
as possible under the
assert that Mr. Farley, the professional strike
breaker, is on his way to the Coast with a force
of men in the interest of the United Railroads.

well

men

The company has been doing an immense amount
of reconstruction work since the fire and has been
anxious to secure 3,000 additional laborers in
order to hasten the time of reopening a number
of its lines that were put out of business by the
disaster.
Most of the old cable lines are being
rebuilt

as electric
situation is

lines.

viewed with much apprehension
The
by the business community, as sympathetic strikes
are feared, that may interfere seriously with the
reconstruction of the city, which is now in full
swing. A general strike of street-car employes
might easily result in a tie-up of all the street
cars on the system.
Floods are delaying the completion of the Kern

River plant of the Edison Electric Company in
Southern California. Work that might have been
finished August 1st will not be in readiness before
the middle of September.
The Klamath Falls Light and Water Company
of Klamath Falls, Ore., of which corporation H.
V. Gates is president, will expend about $20,000
this season in extensions of its light and water
systems, The company now has three miles of
pipe at Pokegama, and two more miles will arrive
there shortly. The
electric-lighting
system will
be extended and electric railways will be in operation in the near future.
The Park Board of Los Angeles, Cal., has recommended that J. W. Eddy be given the privilege
of building an electric railway through Griffith
Park and operating it for 21 years.
E. S. Babcock, president of the Los Angeles
and San Diego Beach Railway Company, which is
supposed to be backed by the Huntington interests,
has petitioned the City Council of San Diego, Cal.,
for a franchise for a double-track electric railway
north from La Jolla to the north line of the city
limits of Del Mar.
The company has also petitioned the council for permission to lay additional
track on its road between this city and La Jolla,
with a single line of trolley poles, and for a
franchise on Fourth Street.
The Board of City Trustees of Covina has
granted the Los Angeles Interurban an extension
of 90 days in which to complete the construction
of its road, the franchise expiring on July 28th.
The National City and Otay Railroad has been
formally transferred to J. D. Spreckels & Co. of
San Francisco. Work will commence immediately
on the construction of three new cars for the
railroad.
The work of electrifying the road, which
extends from San Diego to Tia Juana, with a
branch to the Sweetwater reservoir, will be pushed
to
completion as rapidly as possible. For the
present the road will be electrically equipped to
Third Street, San Diego, Cal., Chula Vista, and
later to Tia Juana.
The supervisors of San Luis Obispo, Cal., have
adopted an ordinance granting to Russell Robinson a franchise to erect and maintain poles for
electric wires along certain highways in the county
of San Luis Obispo.
The Mad River Bluffton Mining Company and
the Clentaga and Copper Mountain Mining Company are about to erect an electric-light and power
plant at Bolster, Wash., for the purpose of supplying the properties with light and power. Chesaw and Bolster, Wash., will be supplied with
power by the company.
The state of Washington will buy the $600,000
issue of Seattle lighting bonds on the behalf of
a permanent school fund.
A.

PERSONAL,
Among

the honors announced on the occasion
of the birthday of King Edward VII. is the conferring of a baronetcy on Mr. Edgar Speyer of
Speyer Bros., London, prominent in "tube" rail-

way

affairs.

M. Paxton, secretary and traffic manager of
Dayton and Troy Traction Company, has been
advanced to be general manager. L. D. Johnson,
traveling freight agent, has assumed the duties
C.

the

traveling passenger

of

agent.

Frank R.

Phillips of Cincinnati has been appointed chief engineer of the Michigan United
Railway Company and will have his headquarters
Lansing, Mich. Mr. Phillips held a similar
in
position with the South Covington and Cincinnati

Railway.

Edgar Jay Rauch of Newark, Ohio, has been
appointed general superintendent of the Saginaw
(Mich.) and Bay City railways, to succeed J. C.
Young, resigned. Frank Gavignan of Saginaw becomes superintendent of the electrical properties
for the Saginaw and Bay City Light and Railway
Company. Mr. Rauch was formerly superintendent of the interurban system connecting Columbus,
Newark and Zanesville.

Adams, general manager of the western
of Ohio for the Indiana, Columbus and
Eastern Traction Company, has moved his family
A great deal of his time
to Dayton temporarily.
will be spent in Dayton, Ohio, for some months
J. L.
division

in superintending the practical reconstruction of the

Dayton and Northern and Dayton and Western,
over which his jurisdiction ,was recently extended.
Mr. Adams will retain his office and headquarters
at Columbus.

The sudden

death of John Saltar, Jr., on July
removes from the engineering world one of
most active members. Mr. Saltar was a gradu-

12th
its

ate of the Rensselaer Polytechnic Institute of Troy,
was variously connected
N. Y., class of '67.
in an engineering capacity in this country and
abroad, and in 1881 he accepted the management

He

of the western department of the Otto Gas Engine
Works of Philadelphia. About seven years ago
he was elected president of the company, which
position he held at the time of his death. Under
his efficient management all larger sizes of the
Otto engines have been perfected and placed on
the market. The name of John Saltar, Jr., is

WESTERN ELECTRICIAN

July 28, 1906
probably best known to the engineering world,
however, as the inventor of the submarine engines
now being used in submarine boats throughout the
world. Mr. Saltar was
masonic order and of
Engineers of Chicago.
Rockford, 111., the place

an active member of the
the

Western

Society
took place

Interment
of

his

at

birth.

company.

George W. Bryson, president of the Chicago,
Desplaines and Fox River Railway Company and
president of the Illinois and Wisconsin Construction Company, died of lockjaw in Mercy Hospital
on July 18th. He received a slight injury on July
4th while discharging fireworks with his family
at his home, 1448 Montrose Boulevard, Chicago.
The wound was not considered severe, but in a
few days a soreness developed. It grew worse
resulted in his death. Mr. Bryson was 43
years old. He came to Chicago 20 years ago, during which time he was connected with two electric
roads. He became interested in suburban trolley
roads and organized the companies mentioned.
Construction work on the former was in progress
at the time of his death.

and

Mr. E. W. T. Gray, who for years has been
manager of the New York sales office of the
Westinghouse Electric and Manufacturing Company, resigned recently to take up commercial work
Mr. Gray's decision to sever his
in another field.
connection with the Westinghouse company was
received with great regret by the management, as
he was one of the pioneer employes of the company. Mr. Gray began his work with the Westinghouse company about the year 1890, starting
in the laboratory of the original works in the.
heart of the city of Pittsburg. Later he took up
installation work for the company, installing the
first railway motors the company made, on cars
Following
in Lansing, Mich., about the year 1891.
a short period spent- in installation work, Mr. Gray
was called by the company to its sales organizaIn 1898 Mr.
tion, with headquarters at Pittsburg.
Gray received the appointment of manager of the
New York office. Mr. W. C. Webster, who succeeds Mr. Gray as manager of the New York sales
office, has a broad general knowledge of the company's commercial policy, and on account of his
close association with the sales department in the
past enjoys a personal acquaintance with the entire
sales force, which should be of great advantage
Mr. Webster entered
to him in his new work.
the employment of the company in 1898, and has
always been identified with the sales department.
•

ELECTRIC LIGHTING.

It

17th,

dam

River at Lowell, which was erected
defunct Lowell Water and Light Company.
property is in a fair state of preservation and can be utilized by the Edison Company.
in the Flat

by the

The

council of Natchez, Miss., has petitioned
for authority to issue $75,000 electric-light bonds.

The Independence (Kan.) Electric Company has
been incorporated with a capital stock of $50,000.
T. A. Heinze of Butte, Mont., has petitioned
for a franchise to establish a lighting plant in
Butte.

Sapulpa,

I.

T.,

is

plant.

stated on apparently reliable authority that
Belle light and power plant of Victor, Colo.,
has been transferred to the Colorado Light and
Power Company of Denver, Colo., for $100,000.
As one of the results, the power furnished the
electric-railway system of the district will in future be transmitted from the Canon City plant at
Canon City, Colo.

La

Negotiations have been concluded for the merging of the two electric-lighting systems of Portland,
Maine. The Portland Electric Light Company has
been incorporated with $1,500,000 capital for that
purpose. The company has purchased the water
privileges and the flargraves Woolen Mills at West
Buxton, on Saco River, and will establish an extensive electric plant there to furnish power to
the woolen mills and supply electricity to Portland
for manufacturing purposes.

be

The Northwood

Electric

pany of Northwood, Iowa, has been

The citizens of- Paw Paw, Mich., have
issue $50,000 in bonds for the purpose of improving
the water and light plants.
voted to
_

is to be held at McComb, Miss., on
4th, to vote on the question of issuing
$30,000 of electric-light and $15,000 of'.water bonds.

An

election

August

The railway and municipal board of Ontario,
Canada, has approved the application of the city
of Niagara Falls for confirmation of by-laws for
the extension of the city's
lighting systems.

waterworks and

The

together with switchboard and all necessary instruments, to run 1,400 16-candlepower incandescent lamps. Bids will include the taking out of
seven old arc machines, 320 old lamps and the
line shafting now in use.
The salvage on old machines, lamps and line shafting shall become the
property of the contractor. Bidders will furnish
their own plans and specifications for the work
complete. J. S: Neville is chairman of the Board
of Local Improvements.

ELECTRIC RAILWAYS.
City Council of Beloit, Wis., has granted
franchise to the Rockford and Interurban Railway
for the use of six miles of city streets.

company is
of incorporation. The
the purpose of furnishing electric
light to a number of towns in the Palouse country,
including Rockford, Fairfield and Latah.

filed

articles

organized

for

A public meeting in Elgin, 111., called by the
Merchants' Association, was attended by citizens
and officials of the Elgin, Aurora and Southern
Traction Company.
The railway company does the
Elgin.
The lighting situation was
in
the course of the discussion
Manager Faber of the traction company recommended the use of meters for all lights, including
lighting in
discussed, and

city

is

asserted that the Indiana Union Traction
the largest electric traction systhe world, controlling 343 miles of track.

Company has now
tem

in

Electric Company of Roanoke,
Va., which proposes to build a line in Roanoke
and from Roanoke to Salem, has applied for a

The Twin City

franchise in Roanoke.

The stockholders of the Maysville, Carlisle,
Millersburg and Paris Traction Company of Maysville,
Ky., have decided to commence work at
once.

The

Lake

Shore

Electric

Railway

Company,

Cleveland, Ohio, proposes to sell $500,000 of an
issue of first-mortgage five per cent. 80-year bonds
of the Sandusky, Fremont and Southern Electric
Railway.
It has been announced that the new Lima and
Toledo Traction Company, Lima, Ohio, will open
its line north as far as Leipsic on August 15th.
To supply power for this additional Schoepf line
a new unit has been added at the local power
house by the installation of an additional boiler.

The Mohawk Valley Company

electric-

Spokane County Electric Company, SpoWash., with a capital stock of $10,000, has

bonds was
Of this amount, $7,500,000
will be marketed at once, $6,500,000 of the proceeds
to be used in retiring old securities, and $r,
500,000
for improvements and extensions of the plant.

Work
tween

on the Northern Pacific's electric line beCentralia and Chehalis, Wash., is being

The Northern Pacific has ordered 10,000
to be used between Centralia and Chehalis.
crew of 20 surveyors of the Union Pacific is
working south from a point about three miles
north of Centralia, surveying what is thought will
be the permanent right-of-way of the Union Papushed.
ties,

A

cific.

The West Coast Traction Company of Spokane,
Wash., with a capitalization of $150,000, has filed
articles of incorporation.
C. H. Weeks of Spokane, B. J. Weeks of Tacoma and D. D. Leverson
London

of

are

the

incorporators.

The company

organized for the purpose of operating ; electric
roads in Centralia and Chehalis, and h as taken
over the rights of the old Centralia and Chehalis

is

Electric

Company.

The Racine branch

The Brainerd (Minn.) Hydro-electric
Company has been incorporated with a

has
to

kane,

$15,000,000

the NashNashville,
five
per cent!

to furnish current for 500 arc lamps for
lighting; also for 400 arc lamps, together
with
switchboards,
exciters,
transformers,
and
everything necessary to make a complete and upto-date lighting plant ready to run. Also one
direct connected automatic engine and generator,

incorporated

with a capital of $25,000.

issuance of
authorized.

waukee

street

corporated with a capital stock of $20,000 for the
purpose of constructing an electric line in Barry
County.

may

dressed.

the

pacity

Light and Power Com;

the

Weeks

of

Tenn.,

Bids will be received by the Board of Local
Improvements of the city of Bloomington, 111., until
August 3, 1906, for the furnishing and erecting of
engines and generators of sufficient size and ca-

James Kehoe is president.
The Kalamazoo, Gulf Lake and Northern Railway Company of Kalamazoo, Mich., has been in-

cost

At a meeting of the stockholders of
Railroad and Light Company,

ville

of the Chicago and MilElectric Railroad Company will be opened
for the public service about August 10th, and the
company has applied for water to be used for
ccoling purposes on the installation of three new
transformers at the North Chicago power station,
the North Chicago village board receiving the application.
With the laying of about 1,000 feet
of track at North Chicago the west side line will
be connected with the main line, and through
service will be inaugurated.

in
ad-

investigating

Mayor

now
The

It is

It

A. Jewett of Black Duck, Minn., will put in
an electric-light plant at Kelliher, Minn.

electric-light

noon.

at

The Edison Company of Grand Rapids, Mich.,
has begun work on big improvements in its power
system. Power will be secured from the old power

tric-light plant.
J.

submitted a counter proposition, and the terms of
the two were so close together that active negotiations were taken up at once with the
Metropolitan.

of Louisville, Ky., that the franchise for lighting
the city of Louisville with electricity, created by
the passage of the ordinance known as the Atherton-Jones measure, will be sold at public auction
in the council chamber at the City Hall, August

the

73

announced by the Board of Public Works

is

The

contemplates installing an elec-

T.,

I.

ment.

of

John P. Boylan, for the last two years connected with the Cuyahoga Telephone Company
at Cleveland, Ohio, has resigned his position to
become general traffic manager of the Home Telephone Company of Louisville, Ky. He spent 10
years as exchange manager of the Bell telephone

Muskogee,

arc lamps.
He also promised lower rates and
better service and said that the company planned
to spend $100,000 in bettering its lighting depart-

increased
$20,000,000.

its

Of

capital stock
the original

Utica, N. Y.,
from $10,000,000
stock, the New

of

York Central and Hudson River Railroad owned
Horace E. Andrews $4,000,000.
and
This company is the holding company for a number of roads that the New York Central has pur$6,000,000,

chased during the

last

few

years.

progress is being made, it is said, in the
plan to consolidate the Chicago elevated railroads.
An offer has been made both to the Metropolitan
and the South Side companies by the Blair-Mitchell
interests, which already control the Northwestern
and Oak Park lines, and the Metropolitan directors
have had several meetings recently for the consideration of the figures. After considering the
South Side Elevated management
first offer the

Some

POWER TRANSMISSION.
stock of $200,000.

Power
capital

Incorporators are Judd Wright,

McKay and Horace M. Woolman.
The Columbus Power Company of Atlanta, Ga.,
is erecting a power station which will give 3,000
horsepower. The demand for electrical power from
William D.

the

manufacturers

in

power house developing
built

Atlanta
15,000

is

very

A

keen.

horsepower

will be

later.

The New York and Ontario Power Company

of
Brockville, Ont, proposes to develop the waterpower at Waddington, N. Y., and transmit the
current to Prescott and Brockville, via Ogdensburg. The company has a capital of $2,000,000,
and claims that upward of 30,000 horsepower can

be developed.

,

The Northern Power Company

of Denver, Colo.,
is planning to build an electric power plant near
Lafayette.
The management of the company has

decided to embrace Fort Lupton, Platteville and
Brighton in the sections to be supplied with power.
It will also furnish some power to Gilpin County.
Hundreds of pumps will be sunk and the water
will be pumped by electric power.

The Chickasha Water Power Company, Chickasha, Okla., has been incorporated with $75,000
capital stock by C. E. Cross, Dennis O'Brien and
L.
Wetling. It is proposed to develop the
E.
waterpower of the Washita River two miles from
the city, obtaining about 1,000 horsepower, which
will be transmitted by electricity for light and

power purposes.

The

largest

hydraulic power

installation

in

the

South American continent is now being erected on
the Rio Das Lages River for the purpose of furnishing electric energy to operate street cars, electric-lighting and manufacturing plants in the city of
Rio de Janeiro. The plant will have an initial
capacity of 40,000 horsepower, and all the machinery to equip the plant is being manufactured in
the United States.
Articles of incorporation of the

Columbia River

Power Company, Spokane, Wash., have been filed
This company
in Stevens County and in Olympia.
is headed by J. P. Graves and purposes to develop
the power at Kettle Falls, Wash., recently acquired by Mr. Graves and associates. The incorporators are Jay P. Graves, Charles H. Wolf and
meeting of the officers of the
Will G. Graves.
company will be held later, at which time permanent officers and a board of directors' will be
The company is capitalized for $150,000.
chosen.

A

The Telluride Power Company of Telluride, Colo.,
recently contracted for some additions to its power
transmission plant, consisting of two 7,500-horsepower generators and a number of transformers, aggregating 15,000 horsepower. The Telluride power
transmission plant was one of the pioneer enterprises in this country inaugurating long-distance
transmission of electric power by the alternating
system of electrical distribution. The original plant
was installed in 1894 for the purpose of transmit-
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ting power into the mountains, a distance of three
miles from the source of supply, there to operate
a gold mine.

The Northern Colorado Power Company has
purchased the business of the Loveland (Colo.)
Light, Heat and Power Company.
City (Iowa) Water Power
will put in a large electric power plant.
concrete dam will replace the old one.

The Charles

The

Company

A

solid

Railway Review, formerly the
Street Railway Review, has made its first appearance as published by the Wilson Company, Chicago.
The July number shows decided improvement over former issues.

A

Electric

profusely illustrated catalogue from the

Engineering

Company, 220 Broadway,

New

Abbe
York

presents a complete line of pebble mills and
various other machines for the reduction of all
hard and soft materials, made by the company.
city,

In bulletin No. 33 from the H. T. Paiste Company of Philadelphia the company gives some more
interesting "Aleck" talks.
This particular bulletin
deals
especially with panel cut-outs for rotary
switches and for knife switches, illustrating and
describing the good points of the Paiste product.

The

Company of Chicago is
the trade a bulletin and circular
Stanley-G. I. type
arc lamp.
The good qualities and merits of this lamp are
set forth in an interesting and convincing manner, and the Central Electric Company says that
it
carrying a large stock and is in a position
is
to quote attractive prices.
Central

Electric

sending out to

K

descriptive of the

An

on "Home Uses of Elecrecent issue of The Home
Magazine. The article is written by Errett L.
Callahan, E. E., who describes the different uses
for electricity -in the home. The publication of
this class of articles in the popular periodicals
indicates the rapid advance that is being made in
the introduction of electricity for everyday uses
in the household.
interesting

tricity"

appears

article

in

a

MISCELLANEOUS.
will start a plant
refining of nickel by electricity on the
Canadian side at Sault Ste. Marie. This will be
the first plant in the. world, it is said, where nickel
will be commercially refined by electricity.
Negotiations have been completed by which an existing copper plant at that place has been leased
by the Canadian Nickel Company, and the necessary installation is being put in place.

the

Reports from
been ascertained

carpenters,

lathers,

sheet-metal

workers and elevator constructors are said to be
in demand.
mineralogical study of the native copper deof the Keweenaw Peninsula, Michigan, will
be made this summer by Charles Palache, assistant
geologist of the United States Geological Survey.
Up to the present time the ores and unusual
gangue minerals of these unique deposits have been
but imperfectly described.
An investigation of
the magnesite deposits and other non-metalliferous
deposits in California will be made by F. L. Hess,
assistant geologist of the United States Geological
Survey.
posits

Lightning struck the grand stand at a ball game
in Manitowoc, Wis., on July 22d, with fatal results.
A heavy rain, accompanied by thunder and
lightning, drove the players and spectators to the

Suddenly a bolt of lightning made

stand.

its

way

materially exceed $3,000,000,000. Both imports and
exports exceed those of any earlier year. The total imports of the year were $1,226,000,000, exceeding the highest record of any earlier year (1905)
by $109,000,000, and the exports were $1,744,000,000, exceeding those of the highest record year
(1905) by $225,000,000.

The Boston correspondent

of the

Western Elec-

trician writes
"Lewis E.
N. Y., Mr. Park of

Sanders of Schenectady,
New York and E. T. McHugh of Holyoke, Mass., have formed a partnership for the purpose of enlarging the Holyoke
Motor Works, of which Mr. McHugh is the
head.
An addition 65 by 40 feet is being built.

The flames seemed
and follow a wire over the
gate, where the bolt entered another
building.
When the panic that followed had partially subsided it was found that four were dead,
another dying, and about 20 injured.

San

Francisco say that it has
that in all except the building
trades the demand for labor is fully supplied with

The new company has taken contracts to supply
10,000 electric flatirons to a Boston firm and for
making conduits. The firm will retain the name of
the Holyoke Motor Works and it will conduct a
general foundry and machine business, employing
50 persons."

BUSINESS.
The

the
roof to the
hit

Count A. E. Arlhausen of the Austrian Army,

who

Chicago incognito investigating
stockyards, is a firm believer in
municipal ownership as it has been established in
his own country, but declares it is not feasible
in Chicago on account of politics.
He thinks the
street-railway service is good and the transfer
system excellent, but the streets are the worst
he ever saw. "If your city authorities cannot
maintain better streets, how can it help the people
with municipal ownership?" he is quoted as saying.
been

has

new styles
good midsummer

trating

A

stand

Company of Cleveland,
attractive blotters illusof carbon brushes.

National Carbon
has issued several

Ohio,

through the roof of the stand.

to

its

American

business is reported by the
Supply Company, which some

Electrical

time ago found it necessary to move to larger
quarters at 211-213 East Lake Street, Chicago.
Since the removal Mr. E. J. Johnson, who enjoys
a large acquaintance in the electrical trade, has
been appointed general manager of the company.

in

conditions at the

During the month of June the Allis-Chalmers

Company

reports having taken more orders for
at any previous period
of equal
length
in its
history.
Sales
aggregating over
were
made
$3,000,000
to steel mills, factories and
industrial
establishments
of
all
kinds
located
throughout the country.
The company's foreign
trade was also brisk.

machinery than

To prove

the Ajax Line Material
South Jefferson Street, Chicago,
sending a sample of its Ajax rainproof rope,
is
now ready for the trade. This rope, made in
three-eighths and one-half-inch sizes, is first twisted
into strands and then braided, every strand being
weatherproofed before being braided into the
solid rope.
It is only one of the many Ajax arc-

Company,

TRADE NEWS.
R. E. Overton has succeeded to the business of
and O. Electric Company in Guthrie,
the B.
Okla., and will continue as the B. & O. Electric

Company.

quality,

its

12-14

light specialties.

The Denver

office

of

the Allis-Chalmers Comto the McPhee Building,

pany has been removed
Seventeenth and Glenarm streets.
office of the same company is now
tee Trust Building, rooms 301-306.

The El
in

Paso
the Guaran-

The Indianapolis correspondent of the Western
Electrician says that the plant of the Commercial
Electric Company, Indianapolis, has been sold to
the Fairbanks-Morse Electric Manufacturing Company, recently incorporated with a capital stock of
$150,000. The new officers are C. H. Morse, presiWalter E. Miller, vice-president, and S. L.
dent
Hadley, secretary and treasurer. They say that
they intend enlarging the Indianapolis plant to
double its present capacity and compete with the
large manufacturers of electric appliances.
'

The Canadian Nickel Company

for

plasterers,

ers,

A

111.,

PUBLICATIONS.
The

—

one exception ordinary laborers several thousand
such men being in immediate demand for railway
construction and debris removal. Plumbers, elecworkers, gas and electric fixture hangers,
trical
hod carriers, bricklayers, cement workers, bridge
and structural-iron workers, architectural-iron work-

:

are alarmed over the
rumor of faulty construction of the new retaining
wall of the Drainage Canal waterpower north of
the city. It seems that part of the wall was built
during the winter, and a few cracks have appeared.
The engineers in charge say that it is perfectly
safe and there is no danger.
The citizens fear that
should the walls give way the great amount of
water backed up would flood the city.
citizens of Joliet,

—

July 28, 1906

;

The total foreign commerce of the United States
in the fiscal year just ended aggregated $2,970,000,If the trade with Porto Rico and Hawaii,
which was included in our foreign commerce prior
to their annexation, were added, the total would

000.

The Western Electric Company reports a greatly
demand for the Sunbeam lamp, due

increasing
largely to

the fact that users are becoming acquainted with its quality.
This is the eighteenth
consecutive year of the sale of this lamp, and it
was one of the first successful lamps produced.

The

Electric
Company will answer
inquiries which it receives, and it is
in a position to furnish without delay lamps suitable for all circuits.

Western

promptly

all

The Stromberg-Carlson Telephone Manufacturing
Company, Rochester, N.

Y., reports having closed
contracts for switchboards in the following-named
places:
St. James, Minn.; Stites, Idaho; Palouse,

Wash.

Weatherford, Texas Seattle, Wash. RochN. Y. Syracuse, N. Y. Minneapolis, Minn.;
Carbury, N. D.
Webster, N. Y.
Sodus, N. Y.;
Mt. Vernon, Wash.
Eminence, Ky.
Plain City,
Ohio; Columbus, Ohio; Caldwell, Idaho; Esmont,
Va.; Rome City, Ind.
Delaware, Ohio; Lyndonville, N. Y.
;

;

ester,

;

;

;

;

;

#

;

;

;

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
System. William W.
Dean,
825,894.
Chicago, 111., assignor to the Kellogg Switchboard and Supply Company, Chicago, 111. Ap-

Telephone

February

plication filed

8,

1904.

A

telephone line, a number of substations on the line
and a source of current permanently connected therewith by a continuous conductor free from series contacts or possible variable
resistances are the salient
features.
A differential relay has its coils interposed
between the source and the limbs of the telephone line.
There are a single source of ringing current for the
line, a normally open contact of the relay adapted by its
actuation to connect the source of ringing current with
one limb of the line, and a normally open ground connection at each substation of the line adapted to be
closed to send current through one side only of the
relay.

825,927.

Signal System.
Pa.
Application

Electrical

Carl P. Nachod,

Office)

July

17, igo6.

Cleat
for
Electric
Wires. Charles
C.
Blake, Brookline, Mass. Application filed October 27, 1905.
A cleat for electric wires is made from suitable insulating material compressed on all sides and provided
with a channel on its under side, whose edges extend to
and join the periphery of the cleat.

825,954.

Fire-extinguishing
Godfrey, Omaha, Neb.

825,964.

uary

9,

System.
Charles
H.
Application filed Jan-

1 90s.

The mechanism of a fire-extinguishing system for buildings has electrical connections.
switchboard has separate switches and indicators for each floor of the structure, and there are electrical connections between each
floor and the indicators and electrical connections between the pumping mechanisms on each floor and the
switches.

A

2,

Brush Holder for Electrical Machines.
Chester B. Mills, Wilmerding, Pa., assignor to

There arc means for automatically indicating at singletrack railway turnouts the passage of cars therefrom to
the single track.
Means are provided for terminating
such indications only after vacation of the single track
by the corresponding number of cars.
Other means
prevent changes in the indications while the block of
single track is occupied by a car, and a single auxiliary
conductor connects the means located at the respective
turnouts.

the Westinghouse Electric and Manufacturing
Company, Pittsburg, Pa. Application filed October 3, 1904.
A brush holder bracket and a brush holder have cooperative means for right or left location of the holder
and for adjustment of the holder on the bracket toward
and away from the commutator cylinder.
There are
means for clamping the holder in any position to which
it may be adjusted on the bracket.

Wilkinsburg,

filed

August

825,974.

1905.

Electric
Cooker. George
Schneider,
825,938.
J.
Detroit, Mich., assignor to the American Electrical Heater Company, Detroit, Mich.
Applifiled June 28, 1905.
an electric cooker the heating conductor is provided with a protecting grating, the conductor being arranged to expose the greater portion thereof for radiation through the spaces of the grating.

cation
[n

Method of Converting Spongy Lead into
Lead Sulphate. Charles J. Reed, Philadelphia,

825,981.

assignor to the Security Investment Company. Application filed May 7, 1903.
The process of converting spongy or finely divided
lead into lead sulphate consists in connecting the same in
Pa.,

with an electrode having a coating or deposit of
platinum black in a bath of dilute suphuric acid.
To
circuit

.

reverse a spongy lead electrode the process consists in
subjecting the same to the action of dilute sulphuric acid
in conjunction with an electrode having a coating of
platinum black, and connected therewith in a closed
circuit, and subsequently charging the same as a peroxide
plate.

Voltage Regulator.

825,986.

kinsburg,

assignor

Pa.,

Harve R.
to

Stuart, WilWestinghouse
Company, Pitts-

the

Electric and Manufacturing
burg, Pa. "Application filed April 14, 1904.
There are means for first closing one switch of a
series and then opening the last preceding switch of

that series, the operation of the switches continuing
to the end of the series.
Means are provided for next
closing one of a pair of switches and then opening
the other, the two switches being alternately opened
and closed. (See cut on next page.)
'

Railway

825,988.

Thullen,

Signaling

Edgewood Park,

System.
Louis
H.
Pa., assignor to the

Union Switch and Signal Company, Swissvale,
Pa. Application filed June 20, 1905.
This system, which has a number of block sections
combined with a track circuit for each block section,
comprises a relay and means comprising a source of alternating current for reducing the magnetic field of the
relay when a train enters a block section.
Each track
circuit comprises a source of current supply and a relay
device adapted to respond in the movement of its armature to the presence or absence in its coils of current
derived from the source of supply.
There are means
for causing alternating current to traverse the magnetic
field

825,991.

of

the

relay.

Semaphore.

Jean F. Webb, Denver, Colo.

Application

filed July 21, 1905.
revolving semaphore has electrically controlled devices for revolving it always in the same direction to
alternately display safety and danger signals.
return
signaling circuit includes a circuit-closer co-operatively

A

A

C
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connected with the semaphore-operating mechanism for
operating a return signal at each movement of the semaphore signals.

Conduit Receptacle. Frank T.
£25,995.
Plainville,
Conn., assignor to the

Wheeler,
Trumbull

Manufacturing

Plainville,

Electric

Company,

Conn. Application filed October 25, 1905.
With a base of insulating material is combined a
tubular contact member having secured in one end an
insulating button of convex form, with a concave recess
in its lower side, and a central contact member fitting
within the button and having a part projecting there-

describes a method of fastening a terminal
within a hole, consisting in subjecting the plastic material of the terminal to pressures initially applied below
the planes of the surfaces at the ends of the hole, thereby
producing a flow of the plastic material first in a longitudinal direction, then outwardly from the axis of the
terminal and substantially at right angles to the axis
and finally in a direction parallel with the axis of the
terminal but from the interior toward the outer ends
of the terminal.

England.

H.

filed

London,

Bedell,

November

22,

1904.

collector of electricity from successive studs for
use
in
stud-contact systems
of electric traction of
vehicles comprises an elongated pole of a magnet longitudinally situated in the vehicle so as to be adapted
to travel in close proximity with electricity-conveying
road studs.
The pole consists of two plates equidistantly situated from one another throughout their
length a chain of links composed of magnetic material
extended between the two plates of the aforesaid pole
of the magnet, the ends being secured to the vehicle,
and means for sustaining the intermediate links of the
chain in a yielding manner normally out of contact
with the road.

System of Signaling. Paul Winsor, WesMass., assignor to the Union Switch and
Signal Company, Swissvale,
Pa.
Application
January

A

Cluster Socket. John H. Dale, New York,
Application filed May 25, 1905.

826,152.

N. Y.

and Permanent Way Therefor. Arthur St. Vincent Burnaby, Brighton, England. Application filed Oc-

826,015.

Application

Electrically Propelled Vehicle

A

cluster incandescent-lamp socket is described, comprising a number of lamp contacts and a number of converging arms pivoted to each of the lamp contacts.

tober

16, 1905.
In a single-rail high-speed railway is combined an
upper guide rail with a lower spring-supported carrying
rail, the carrying rail being flexible and under tension.

Storage-battery Plate or Electrode. Alfred E. Knight, Somerville, Mass., assignor to
James H. Churchill, trustee, Quincy, Mass.
Application filed November 8, 1905.
This plate or electrode comprises two members, each
having a perforated outside metallic wall or plate and

826,173.

Temperature Alarm. William T. Munroe,
East Blairlinn, Cumbernauld, Scotland. Appli-

826,048.

cation filed September 22, 1904.

An automatic temperature alarm comprises two bulbs,
the wall of the one bulb being thicker than that of the
other.
capillary tube having mercury therein connects
the two bulbs.
Two smaller bulbs are contained in
the capillary tube and there are electric terminals in
the tube.

November

Brunswick, N.

J.

Application

pany,
8,

New

Robert

Box.

assignor to
York, N. Y.

M.

Thomas

June

filed

Device for Explosive Motors.
Kenosha, Wis. Application

B. Jeffery,

1901.

10,

With a shaft of an explosive engine, hy whose rotathe engine may be started, and an electric
(ircuit
breaker mounted apart from the shaft and movable
for

varying the time of ignition, is combined a
sparkinE
device connected with the circuit breaker of a
movable
guard for the shaft, which at normal position obstructs
the operative engagement therewith of a
timing device
there are connections from the guard to the
movable
electric circuit breaker.
I

Sparker-Igniter-Retarding Device for Gas
Thomas B. Jeffery, Kenosha, Wis.
Application filed January 9, 1905.

826.253.

Engines.^

Details are described.

Railway

826,256.

M. Kirwan,
April

filed

Block Signal System. Charles
Baldwinsville, N. Y. Application

18,

1905.

A

series of stations divides the railway into blocks
each station having a pair of signal arms, one at each
side of the track.
Separate electric circuits each include
an electric switch, and there are means for controlling
the operation of one of the arms, whereby the signal
arms at one side of the track are caused to move
to their operative positions in advance of the moving
train, while the other arms are caused to be moved
to
their operative positions at the rear of the train.
Separate devices on the train close the switches.

October 12, 1905.
The combination has

a screw and a nut having a
engagement.
Electrically
controlled

screw-threaded

means are provided for rotating one of the parts to
cause axial movement of the other part, and a switch
member or the like is connected to and operated by the

different

Outlet
826,072.
beth, N. J.,

Starting

826.252.

Switch-operating Mechanism. Arthur E.
Stevenson, Buffalo. N. Y. Application filed

filed

The arrangement consists of crossed trolley wires at
elevations, the upper wire being continuous
and the lower wire having an opening directly below
the upper wire.
A trolley pole has a fork and a
trolley wheel, the wheel engaging the lower trolley wire
and being of a diameter exceeding the width of the
space or opening in the lower wire to prevent the fork
from moving upwardly so far as to come in contact with
the upper* wire when the wheel is passing under the
upper wire.

an armature to which
one of the latter is pivoted, the other being pivoted
on
one of the toggle levers.
There are means for releasing
the latch toggle by the action of the armature.
lias

c.iil

826,199.

1903.

5,

trip

A

Trolley Pole. Augustus Neubert, Eliza826,050.
beth, N. J., assignor of one-half to Edward H.

New

series

metallic ribs or bars on the inner surface of the wall
or plate arranged with the bars in close proximity to
each other.
substantially thin metallic wall or sheet
is
interposed between the members and makes contact
with the ribs or bars of both members.

A

Radel,

A

toggle.

tion

A

826,003.
ton,

27, 1902.
track circuit has a relay which controls the signal
system.
There is a source of current supply for the
relay and means which permit the relay responding
to the current intended for it, and which prevents the
relay being affected to control the operations of the
railway signal by currents traversing the track circuit of
a different character.

Benjamin

Collector.

826,138.

through and into the concave recess.

filed

75

The patent

Combined Safety Clutch and Wiring SysHarry A. Williams, Akron, Ohio. Ap-

826,206.

tem.

plication filed October 22, 1904.

An

has a number of switches, cords
or wires connected to each switch, a main safety switch
within the circuit and a clutch mechanism.
There are
means whereby the clutch mechanism may be thrown
into operative engagement by the main switch, or, when
one of the cords is under tension, the circuit is broken
and the clutch mechanism disengaged.

Thomas,

ElizaBetts ComApplication filed July

Thomas &

TRANSFORMER.

NO. 826,283.

movable part.

axially

electric

circuit

1905.

An

outlet box is provided with knock-out portions held
in place by a layer of extraneous fastening material applied after the knock-out portions have been removed

Electric
826,272.
Pratt, Lynn,

System. William H.
assignor to the General
Schenectady, N. Y. Appli-

Electric Company,
cation filed February

9,

1903.

The combination consists of a polyphase alternatingcurrent system, with meters for measuring the energy
flowing in the system.
Each of the meters is provided
with two counters or registering devices, one of which
is adapted for use when the meter rotates in one direction, and the other for use when the meter rotates in
polyphase relay operates upon
the opposite direction.
each meter to substitute one counter or registering device
for the other when the flow of energy in the polyphase
system reverses.

A

Transformer.

826,283.

and returned.

Metering
Mass.,

Louis

M.

Schmidt,

Lynn,

Mass., assignor to the General Electric Company, Schenectady, N. Y. Application filed August 7, 1905.

DK=>

In the transformer are an annular core, a winding
thereon, an enclosing casing therefor, the casing having
formed in opposite walls, and a support for
the core passing through the openings and through the
Insulation is provided between the ends of the
core.
core and the adjacent casing walls, the periphery of
the core and winding thereon being separated from the
(See cut.)
adjacent portion of the casing by space.

openings

Charles W. SvenElectrical Connection.
Britain, Conn., assignor to the CorScrew Corporation, New Britain, Conn.

826,287.
son,

New

bin
Application filed September 1, 1904.
The device comprises a base, a threaded terminal

-VOLTAGE REGULATOR.

NO. 825,

8261ogo.

John
filed

Signaling and Testing System.
Schenectady, N. Y. Application

Electric

Doran,

March

Combined
energy, an

23,

1906.
system

are a source of electrical
cell resistant to the passage of
an electric
one direction and non-resistant
to the passage of an electric current in the opposite
direction, and conductors normally connecting the cell
and source of electrical energy in circuit with the cell
resistant to the passage of the electric current therethrough.
normally open signal switch is adapted to
connect together the conductors on opposite sides of
the cell, and there are means whereby a testing electric
current may be passed in the opposite direction through
the circuit.
(See cut.)
in the
electrolytic
current in

A

Conduit Outlet Box. Arthur Frantzen
and William H. Rattenbury, Chicago, 111. Ap-

826,097.

plication

filed

March

24, 1903.
comprises a body

A

portion and
conduit outlet box
cover fixedly screwed in place therein.
An outlet
tube is threaded in the top of the box and adjustable in
position therein.
floor plate has means to fasten and
seal the tube at various positions in the floor plate.
a

A

Electric Sparking Igniter for Explosive
Engines. Lem A. Smith, Englewood, N. J.
Application filed April 16, 1904.
The explosion inclosure has a piston arranged therein.

826.123.

In a recess set apart from the space therein in which
There
the piston plays is an electric igniting means.
are means for admitting fuel into the cylinder, and a
baffle
is
arranged between the igniting means
plate
and the fuel-admitting means and close to the former.

826.124.

Means

for

and Other Poles.
Wis. Application

Telegraph, Telphone
John D. Soseman, Monroe,
filed September 2, 1905.

Splicing

This device, for the purpose specified, comprises a pole
clamp adapted to be fitted to or removed from operative
position by movement in a direction transverse to the
length of a pole, and a number of extensible legs extending downwardly and outwardly from the clamp,
each having an enlarged base or shoe at its lower end.

826,136.
Bond. Francis B. Badt and George M.
Willis, Chicago, 111.
Application filed March10, 1902.

NO. 826,090.

Charles V.
System.
Application filed July

Beaver,

Telephone

826,220.

Iowa.

Anita,

A

— SIGNALING AND TESTING SYSTEM.
5,

1902.

line of electrical communication extends
from one station to another throughout the series and
normally free from all instruments, and, therefore, free
from the ohmic and inductive resistance of the instruments and from all possible electrical cross-flow therethrough.
There are' signal-sending devices at the several
stations adapted to be brought into operative connection
with the main line, and signal-receiving devices at the
several stations are located in auxiliary circuits in in-

direct

main

_

Switches connect and
ductive relation to the main line.
disconnect the sending and receiving devices to and
from their respective lines.

826,225.
lard

Incandescent-lamp Socket.

and John

Miniter,

J.

Dudley B. Bul-

Bridgeport,

Conn.

Application filed October 13, 1904.
An electro-horseshoe magnet has binding posts on the
an armature pivotally connected with one of
and adapted to simultaneously engage the two
the magnet, a lamp socket attached t:o the
magnet within the circuit and a spring intermediate of
the limbs to engage the armature for automatically disconnecting the same from the magnet when the electrical cirmagnet,

the posts
limbs of

cuit is cut out.

Electric Apparatus for Preventing Train
826,231.
Wrecks. Carmelo Del Campo, New York, N. Y.

Application

filed

November

15,

1905.

In an electric railway signaling device a bell is
located in an electric circuit, which is closed and broken
by means of a spring and a button, a vertical lever
oscillating on a stud, the lever being provided with a
chambered
piece of leather attached at the lower end.
plunger is located near the upper end of the lever and
controlled by a spiral spring which keeps the lever on

A

its

vertical position.

826,248.

Edward M. Hewlett.
assignor to the^ General
Schenectady, N. Y. Appli-

Circuit-breaker.

Schenectady,

N.

Y„

Electric Company,
cation filed May 24,

A
tact,

circuit breaker
a toggle for

1898.

has fixed terminals, a bridging conclosing the contacts, a spring for

opening them and a detent for the toggle, the detent
comprising a latch and a loose pawl, forming together a

car-

ried thereby, a clip, a nut operable on the terminal
for securing the clip to the base, the clip having yielding side arms, the ends of which approach each other
and are provided with recesses, and a flexible conductingwire member having a spherical tip adapted to be seated
in the recesses.

Trolley.

826,296.

Application

A

Gurney E. Ward, Abilene, Texas.
August 11, 1905.

filed

trolley having a spring attachment

is

described.

Electrochemical Process of Producing Nitrogen Compounds. John W. Wood, Moulton,
Iowa. Application filed February 21, 1902.

826.301.

This process consists in continuously charging a liquid
with air under pressure, to furnish it with
an excess of nitrogen, and subjecting the liquid to the
action of an electric current to dissociate the liquid.
electrolyte

Trolley
Schenectady,

826.302.

Montraville M. Wood,
assignor to the General
Schenectady, N. Y. Appli-

Catcher.

N.

Y.,

Electric Company,
cation filed December

7,

1904.

a trolley catcher are a winding device, a flexible
for connecting the winding device to the trolley
pole and means for moving the winding device bodily
and rotatably to pull down the trolley pole when the
trolley leaves the trolley wire.

In

member

826,307.

Electromagnet. Walter W. Brown, ScheN. Y., assignor to the General ElecCompany, Schenectady, N. Y. Application

nectady,
tric
filed

January

9,

1905.

Combined with an electromagnet is a movable member
to be raised thereby and means for retarding
A quick-break switch is
the movement of the member.
controlled by the movement of the member and adapted
the magnet when the
through
to decrease the current
member is raised. There are means for restraining the
and means for
decreased,
current
is
member when the
releasing the member when the magnet is deenergized.
Automatic Telephone Exchange System.
8^6,310
Albert M. Bullard, New- York, N. Y., assignor
to the Western Electric Company, Chicago, 111.
adapted

filed October 16, 1905.
combination,
In an automatic telephone exchange the
with a telephone line, consists of a selector individual
brush, stationary
to the line having a movable contact
contact terminals of other lines and electro-magnetic stepping mechanism for trailing the contact brush across

Application

;;

I

WESTERN ELECTRICIAN

76
terminals.

the

A

selecting

interrupter at the substation

is arranged to control the electro-magnetic mechanism to
advance the contact brush to the terminals of a wanted

A

the stepping
relay in a local circuit
line.
mechanism is adapted to connect the contact brush with
for
the relay,
circuit
is
a
short
There
the calling line.
and a switch at the substation is actuated in the return
for
position
its
normal
interrupter
to
the
selecting
of
maintaining the short circuit during the operation of
the interrupter, whereby the telephone line is disconnected from the contact brush of its selector during
the selecting operation and then connected with the brush.

with

Electric-railway Motor. Patrick J. Collins,
Scranton, Pa., assignor to the General
AppliElectric Company, Schenectady, N. Y.
cation filed January 3, 1905.

826,315.

A

field frame has side bars extending longitudinally
of the truck frame between the ends of the armatures
and the wheels, the field frame having also a transverse
partition arranged between each adj acent pair of armaPole pieces are arranged upon each of the partitures.
tions, and there are pole pieces at the ends of the field
frame.

William W. Dean,
Selective Signal System.
Electric
111., assignor to the Western

826,317.

Chicago,

Company, Chicago, 111. Application filed January 14, 1902.
A number of responsive devices and branch circuits
are included in the source of current, a number of
magnets

and

armature switches being operated
thereby for controlling the branch circuits and a circuit
including the source of current with the armature
Each armature switch is adapted
switches in series.
when actuated to cut off all the remaining armature
switches farther on in the series, and circuits independent
of the armature switches excite the different relay magrelay

nets.

July 28, 1906

magnet being disposed upon the rear of the plate with its
core piece projecting through an opening in the same,
and a bracket mounted upon the front of the plate and
providing a support for the core piece and magnet.

Support for Incandescent Electric Lamps.
Adolphe Romain and Jean D'Ayguesvives, Paris,
France. Application filed September 6, 1904.

826,359.

An

upper

portion is adapted to be connected with
the working circuit, a lower portion has

wires, of

the

means for supporting a lamp and a middle portion carries means for connecting electrically and in a removable
manner the upper and lower portions.

Governing
Continuous - current
Motors.
Gaston Sautter, Paris, France. Application filed

826,362.

November

11,

1902.

In an apparatus for controlling continuous-curent motors are a motor, a main circuit wherein the motor is
included and means for reversing the direction of the
current through the motor, in combination with contacts,
each normally held under spring tension, the magnets of
the contacts arranged respectively so as to be excited
by the current generated in the armature of the motor
during braking of the motor, whereby when the motor
rest the contacts are maintained by the
is brought to
current from the armature under the influence of their
springs until complete stopping of the motor results.

Aerial

826,367.

Electric

Transportation

System.

George G. Schroeder, Washington, D. C,
signor to the Industrial
pany, Washington, D. C.

vember

as-

Transportation ComApplication filed No-

1904.

14,

An elevated track is adapted to support a carrier, and
current wires are located above the track.
Trolley arms
are pivoted at their lower ends to the carrier, some of the
trolley arms extending in front of, and the remainder
extending back of, a perpendicular erected through the
center of the carrier, each of the trolley arms engaging
one of the current wires.
826,403.
laski,

movable key lever carries one of the contacts, and
an auxiliary lever carries the other contact.
Connecting
means are provided whereby the operation of the key
lever will simultaneously actuate the contacts.

Electrical Typewriter Selecting and Operating Means. George W. Donning, East Orange, N. J., assignor to Harry T. Ambrose,
Orange, N. J. Application filed May 27, 1903.
A controlling means is provided for each movable
member, and is constructed to be actuated to a number
of operating positions, and arranged, first, when actuated

826,485.

its initial operating position, to move
the selecting
means into position for engagement with the power
and thereupon, when actuated to a different operating position, to cause the power bar to be actuated
and operate the corresponding movable member.

to

bar,

Motor Support. Ezra Haskell, New York,
Application filed December 14, 1903.
Combined with a swinging crane suitably supported
and adapted to serve as a conduit for wires is a bail
so connected with the crane as to have free movement.

826,503.

N. Y.

A

motor

3,

Application

filed

suspended from the

tiltably

is

bail,

and wires

pass through the crane to the motor.

Propelled

Electrically

826,508.

M. Hunter, Philadelphia,

Vehicle.

Pa.,

Rudolph

assignor to the

Electric Car Company of America, Philadelphia,
Pa. Original application filed October 27, 1886.
Divided and this application filed November
1898.

15,

There

a

is

motor sleeved on one of the truck axles,
between the bars of the frame

extending

bar

cross

a

and a connection for the free end of the motor comprising
a number of oppositely acting springs supported by the
(See cut.)

cross-bar.

System of Electrical DisHubbard, Greenwich, Conn.,
and Edward Lyndon, New York, N. Y., assignors to the Gould Storage Battery Company,
York, N. Y.

Col-

J.

_

Self-regulating
826,429.
tribution.
Albert S.

New

Patrick

Scranton, Pa., assignor to the General
Electric Company, Schenectady, N. Y.
Original application filed January 3, 1005. Divided
and this application filed August 11, 1905.
There is a combined field and truck frame comprising
side bars supported upon the axles, the frame having also
transverse bars connected to the side bars arranged at
opposite sides of each axle.
Pole pieces upon the transverse bars are opposite the several armatures, and a
partition extends longitudinally of the truck between
the armatures on the several axles and is connected to
the transverse bars,
the bars and partition forming
parts of the magnetic circuits.
lins,

Telegraph Key. Joseph P. Campbell, PuVa. Application filed January 29, 1906.

A

Motor.

Electric-railway

826,478.

wwww—

wWVWS
J"_ggagjit^

ttuUmnar

November

I903-

A

system of current generation and distribution comgenerator, a storage battery and booster and a
circuit.
A field winding for the generator is in

prises a

work

the work circuit for automatically raising the
electromotive force
when the load on the
increases and for reducing the generator
electromotive force when the load on the circuit deseries

in

generator

work

circuit

(See cut.)

creases.

Metals by Electrolytic Means
Alexander Lenart, Jr., Budapest,
Austria-Hungary. Application filed August 18,

Tf
NO. 826,508.

Extracting

826,435.

from Ores.
1905.

NO. 826,318.— SPEED

CONTROL FOR MOTORS.

Speed-control System for Electric Motors.
Alexander D. Du Bois, Chicago, 111., assignor
to the Western Electric Company, Chicago, 111.

826.318.

Application filed April 8, 1905.
The features are an armature starting resistance for
the motor, a controlling arm for- the resistance, a field
resistance for the motor having a variable maximum
value, means for adjusting the maximum value of the
resistance independent of the starting resistance ,arm, and
means controlled by the arm for bringing the predetermined maximum field resistance into the field circuit.

An upper chamber receives the ore to be treated. A
lower chamber, a permeable false bottom between the
upper and lower chambers, electrodes of both poles arranged in the lower chamber, diaphragms surrounding
the cathodes, means for connecting the cathodes and
anodes to the poles of a source of electrical energy and
means to feed into and to discharge the cathode electrolyte from the diaphragms are the other features.
Bryan McManaman, Wilkesbarre,
Application filed September 7, 1905.

Trolley.

826,439.

Pa.

Details

are

described.

— ELECTRIC VEHICLE.

Brush Device.
Harry i_
Cincinnati, Ohio, assignor to the
Cincinnati, Ohio.
Electric Company,

Reciprocating

826,526.

Rambeau,

Bullock
Application

October

filed

6,

1903.

In a reciprocating device for brushes are a brush
yoke, means engaging the yoke, a member having inclined
surfaces engaged by the means and additional means for
imparting motion to the member.

Reissue.
Rail

12,504.

Bond

for

Steam and

Electric

Rail-

ways. Frank C. Hoffman, Somerville, N. J.
Application filed June 9, 1906. Original No.
812,040, dated February 6, 1906.

A

bond comprises rail sections provided with
rail
therein in proximity to their meeting ends,
sleeves having overlapping edges and located in the
The split sleeves and openings in the rail
openings.
sections have tapered engagements, and a bond wire
with its ends passes through the sleeves, the sleeves
serving to be forced or driven into the openings to tightly
embrace the enclosed ends of the wire, which action
also permits the sleeves to be tightly fitted into the
openings in the rails.
openings
split

(See cut.)

Trolley Pole. Pemberton Dudley, Asbury
Park, N. J., assignor of one-third to Daniel
W. Reynolds and one-third to George W. Patterson, Asbury Park, N. J.
Application filed

826.319.

August II, 1905.
trolley pole, a trolley fork having a ball-and-socket
connection therewith, and a lateral guide for the fork
located above its ball-and-socket connection are the fea-

A

PATENTS THAT HAVE EXPIRED.

tures.

vice.

Automatic Door-opening and Closing DeCleophas Gamache, Barre, Vt. Applica-

tion

filed

826,325.

March

19,

1906.

A

.

motor is provided for moving the door in one direction, and a coil spring held in a casing and having
a flexible connection with the door moves the door in an
opposite direction.
A movable platform adjacent to
the door controls the starting and stopping mechanism
of the motor.

826,33 r.
Electric Time Switch.
Charles E. Harthan, Lynn, Mass., assignor to the General Electric
filed

Company, Schenectady, N. Y.
March 14, 1902.

Application

A gear wheel is loose on its spindle and carries an
abutment.
An arm is fixed on the spindle and adapted
to engage with the abutment.
A spring-driven train is
provided for 'hiving the gear wheel, and a time mechanism carries tripping devices to release the train at stated
limes.

Card Holder for Telephone Transmitters.
James L. Kilpatrick, Philadelphia, Pa., assignor
to the Western Electric Company, Chicago, 111.

826,336.

Application

A

filed

June

5,

is

provided

with

SYSTEM OF DISTRIBUTION.

826,440. Trolley Stand. Bryan McManaman,
Application filed October 3,
barre, Pa.
Details

Wilkes1905.

a

1

Electric Signaling System. Jean F. Webb
Clayton E. Frederickson, Denver, Colo.
said Frederickson assignor to said Webb. Original application filed April 25, 1905. Divided
and this application filed November 1, 1005.
In a selective signaling system are a main circuit, a
supplemental circuit and a telegraphic circuit, a switch
common to both the main and the supplemental circuits,
a main source of electrical energy common to both the
main and the supplemental circuits, a circuit closer in
the main circuit, a step-by-step circuit-closing member connected in the supplemental circuit, a main signal in the
supplemental circuit and telegraphic signaling apparatus
in the telegraphic circuit, a secondary source of electrical
energy in the telegraphic circuit, means connected in
the main circuit for operating the step-by-step circuitclosing member and means for releasing the step-by-step
member from connection with the step-by-step operating

826,457.

and

means.

Telegraphy. Charles L. Buckingham,
York, and Emil Germann, Brooklyn, N.

826,472.

said

Germann

Original

assignor

to

said

New
Y.

Buckingham.

application filed November 2, 1899.
this application filed December 7,

Divided and
Selector for Automatic Telephone Exchanges. James L.
McQuarric, New York,
N. Y., assignor to the Western Electric Company, Chicago, HI, Application filed October

826,350.

16,

1905.

The combination, with a ratchet carrying a selector
arm, consists of a plate upon which the ratchet is
mounted, an electromagnet for actuating the ratchet, the

Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on July 23, 1906:

IQOI.

A message tape is described in which messages are
prepared for transmission by the Wheatstone transmitter
or other equivalent apparatus, and for reproduction by
a page printer, each of the messages being represented
by several sections of perforations, the sections being
Separated by blank spaces whereby Morse or other signals
may be transmitted while the spaces between the sections
are passing through the transmitter.
_

G.

Generator.
C. E. Buell, Newark, N. J.
Automatic Signal for Crossings of Cable Railways.
Wright, San Francisco, Cal.
Electric

407,327.
407,389.

are described.

1905.

frame having parallel
Im
tides,
edgi 9 of the sides and also the
edge of
the top or outer portion of the frame being turned down,
the clip having also an annulus or collar, the clip being
stamped from a single piece of metal.
card clip

NO. 826,429.—

II.

407,414.
Pa.
407,447.

New

Electric

Meter.

Underground
Haven, Conn.

W. McKinney,
Electric

Conduit.

Schuylkill
E.

H.

Falls,

Phipps,

Electric Cut-out.
A. T. Smith, New York, N. Y.
Anderson, Peek-skill,
F.
Automatic Telegrach.
N. Y.
Anderson, Peekskill,
F.
Automatic Telegraphy.
407.461.
N. Y.
Anderson,
F.
Telegraph
Recorder.
Automatic
407.462.
Peekskill, N. Y.
NewCutler,
H. H.
Circuit for Electric Railways.
407,470.
ton, Mass.
Ohio.
Wooster,
Belt.
Dow,
Electro Galvanic
A.
407,473.
C. L. Hcaly,
Relay for Quadruplex Telegraphs.
407,480.
Brooklyn, N. Y.
Multiple Wire System of Electrical Distribution.
407,485.
J. A. Lighthipe, Wilmington, Del.
G. Mcintosh, Stonington, Conn.
Electric Signal.
407,490.
Electrical Railway.
S. H. Short, Denver, Colo.
407,496.
Selecting Telegraph.
M. W. Dewey, Syracuse,
407,581.
N. Y.
Electric Fixture.
.1.
C. Rollings, Boston, Mass.
407,593.
Electric Meter.
M. M. M. Slattery, Fort Wayne,
407,619.

407,455.
d.07, 460.

Ind.
Galvanic Shoe.
S. Mellon, St. Louis, Mo.
,?.
407,673.
Charging System for Secondary Batteries. A. L.
407,680.
Riker, New York, N. Y.
Autographic Telegraph. J. H. Robertson, Ruther407,692.
ford, N. J.
Printing Telegraoh.
C. L. Healy, Brook407,729, 407,710.
lyn,

N. Y.

Electrical Railway.
S. H.
Short, Denver, Colo.
407.745.
Water Closet Flushing Valve (Electric). J. W.
407.746.
Stevens, St. Paul, Miny.
C. J.
Extensible Upward-pressure Contact Arm.
407,749.

Van

Depocle, Lynn, Mass.
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New

Metropolitan Station, Paris.
By

A.

De

tional

new

Courcy.

In a preceding article (Western Electrician, July
the writer took occasion to describe the
4, 1903")
new central station which has been built at Paris
for supplying current to the Metropolitan Subway.
This station is one of the largest in the city, and

supply.

lines are

At
now

the

same

1906

4,

time,

a

No.

number

of

actively in construction, so that

there was a great need for an additional supply
of apparatus in the station.
The first part of the plant was laid out to furnish 6,000 kilowatts, while the new machines which
have been erected during the 1 ast year are designed
for

a

total

output of 6,600 kilowatts,

thus

more

boiler room, running the whole length, and
containing five batteries of six boilers each, making
30 boilers in all, which are used to supply the
four engines. When the new part of the plant
first

came

to be erected, it was an easy matter to put
up a second boiler house, lying along the other side
of the dynamo building, and it also extends for
the whole length. Here was erected a series of

located on
the banks of the Seine.
At the time of my pre-

2r

ceding account the plant
had been provided with
a considerable outfit of
boilers, d i r e c t-coupled
groups and minor appabut as it was
ratus,

caniques,

centrally

is

In
the main
building the new alternator groups were installed in the large space

which had been

left

in

the rear of the hall, and
these units consist of
three engine - alternator
groups of 2,100 kilowatts
each, which were fur-

end

with this

out

laid

one of the
French compa-

nies.

were

buildings

station

by
Alsacienne
Constructions
Me-

leading

the

future,

in the near

supplied

Societe

de

made

to be

boilers,

the

foreseen that an increase

would need

5

in view, so that a large

added without changing
the main features of the

nished by the above firm,
for the engines, in connection with the Compagnie Franchise Thomson-Houston, which built

Since then the
station.
Metropolitan station

alternators
Paris factory.

boiler plant and an additional series of gen-

has had

be

could

units

erating

the

A

capacity

its

the

It will thus

current.

of

has

of

Fig.

1.

Boiler Room.

the

engine

the third battery
contains but five boilers

thus

pre-

sents

many

new

fea-

tal

same general
supply three-phase
current at 5,000 volts and
This current
25 cycles.
is sent out directly upon the feeders without
the use of transformers.
of the

type,

ers

number

a
sub-stations
far

feed-

run throughout the

city

to

from

lying

most

not

well
ers

signed to give the supply of direct current at

first

the

set

Fig.

was only one section of the underground road
in operation, and the amount of current
needed for running the trains was comparatively
actually

when one

takes into account the final project

for the subway,

which includes seven or eight difand is to be completed within the

Not long afterward the second secwhich is much longer than the first,
was finished, and was soon carrying a heavy traffic.
Hence more than twice as much current was then
next few years.

tion of the road,

the
subway has been opened, thus calling for an addi-

needed.

More

recently

the

two water-boilcylindrical

form.

2.

Engines, Generators and Switchboard.
STATION, PARIS.

the

third

section

of

order to
than doubling the former
allow the increase to be made in the most convenient way, without interfering with the working
of the station, the buildings were designed in the
capacity.

In

as to have a long dynamo hall in
forming a separate building. In the
front half of the building were placed the generating groups forming the first outfit and consisting
first

the

place

so

center,

of four upright direct-coupled engine-alternator sets
Dynamos and engines
of 1,500 kilowatts each.
come from the Schneider Company of Creusot.
Along one side of the dynamo building is the

of

heating

while the

surfire

grates have a net surface of six square yards.
superheaters are
One of these is
boiler.
gases of the furnace, and.

Two

NEW METROPOLITAN

subway,

ferent sections,

as

face,

there

small,

of

type deSociete
the
are semi-

of

yards

running to furnish current for

are

recent

The whole system provides some 300 square

500 volts, which is used
upon the third rail of
the tracks. When the

was

the

Along

signed by
Alsacienne,
tubular in construction,
and each one is provided
with a set of tubes as

lines, and here the current is received by an
transformers
of
outfit
and rotary converters,
which latter are de-

station

plant.

which

ers,

of

subway

the

a to-

for

easy access to the upper
part of the boiler. Lying next the boiler house
is a long series of coal
bunkers,
which corre^
spond with the furnaces.
As in the first boiler
room, these bunkers are
supplied by a set of
motor-driven conveyors
which bring the coal in
from the barges of the
Seine. The present boil-

remembered

The underground

units

the
front runs an iron platform, which allows an

that the alternators of
the station, which are
all

of 21

whole

tures.
It will be

making

at present,

alternator

and

groups,

each.

while

in-

and

boilers

batteries

boilers

is

the

gards

three

eight

At present there are
two such batteries,

of a different
construction, both as restalled

be

.will

which

recently

been

forming a
and when
completed there
line,

fully

be

a long range

is

boilers,

single

of interest to note some
of the features of
the new plant, especially as the outfit

good view of the

the left

and thus
demands for

subway,

meet

its

new boiler plant is
shown in Fig. i. To

more than doubled, in
order to keep pace with
the great extension of
the

at

each
for
provided
heated by the hot
A good draft is afthe- second by radiated heat.
forded by three smokestacks, 180 feet high and 10
of three
feet inside diameter at the top. A set
Green economizers is used with the boilers. Motorand
driven pumps bring the water from the Seine
Another
feed it into two large supply reservoirs.
reservoirs to
set of pumps take the water from the
supply the boilers.
dynamo
In Fig. 2 is shown a view in the main
new
building. The engines which are used with the
,
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7«
are

alternators

of

and have

type,

Alsacienne.

the

upright

compound

Corliss

been supplied by the Societe
cylinders are supported on each

also

The

main uprights of the frame, and
there are two main platforms, one at the base of
the cylinders and a second at the top of the engine.
The heavy base plate of the engine has the uprights
bolted to it and carries the bearings, which are
side by one of the

-

with this

cast

of an improved
cooling system.

plate.

The

latter

are

ball-bearings

form and provided with a water-

The high-pressure cylinder has a
diameter of 46 inches, and the low-pressure, 80
The engines operate
inches, with a 60-inch stroke.
at 79 revolutions per minute and are rated at 3,200Their total weight is 420 tons.
4,200 horsepower.
A capacity of 2,100 kilowatts is the normal output
the three-phase alternators, and this
high as 2,700 kilowatts on heavy loads.
These machines, as I have already stated, were
constructed at the Paris shops of the Thomson-

each

of

may

of

August

4,

1906

end of the run, the armature showed 27 degrees
above air and the field 17 degrees. As to the exciting current for the fields, which is furnished

transmitter, and, further, that when the magnetically
excited wire is again moved past the electromagnet

from

ceiver

direct-current

the

bars

the

of

station,

it

no amperes at no load, and 150 amperes
normal capacity of 2,100 kilowatts.
To keep pace with the increase in the machine
outfit, the main switchboard has been also extended
considerably. As will be noticed in the rear of
the machines (Fig. 2), the board is mounted in a
gallery which runs along the main wall.
Behind
it are mounted most of the apparatus in the space
of six feet between the panels and the wall.
At
present the switchboard contains 31 white marble
panels, and upon these are mounted the apparatus
reaches

at the

for

the

citers

alternators, the 5,000-volt

and the other groups

in

feeders,

the ex-

the station.

rise as

A New
Broiling

Electrio Broiler.

reproduce the messages in a telephone reconnected with the electromagnet.
The invention finds practical value for telephonic
purposes by providing a suitable apparatus in combination with a telephone in which communications
can be received when the subscriber is absent, and
which, upon his return, can be repeated.
The apparatus is somewhat in the nature of a
phonograph, and it embodies a clockwork mechanism to furnish movement of the recording parts.
The following description of its working will be
understood by following the diagrams.
will

it

A

bow-shaped frame (Fig. 1) consists of a piece
and having its ends, connected by an arm (e'), mounted to turn on a
spindle.
The upper end of the bow has a bearing
at the middle of the frame, by means of a short
stud, which passes through the' bow and enters the
of tubing bent into shape

one of the operations of the kitchen

is

to which electricity may
though one hears less of

readily adapted, alperhaps, than of electric stewing, boiling or baking.
George J. Schneider
of Detroit has invented the form of electric cooker

*&./.

be

it,

accompanying drawings, which
designed for use as a broiler and
is covered by a recently issued United States patent.
The complete device is shown in Fig. 3, while
Fig. 1 is a cross-section, and Fig. 2 is a detached
view of one of the removable heaters.
Little explanation is needed to make the drawings intelligible. The meat or other food to be
broiled is introduced by the doors shown in Fig.
by the

illustrated
is

particularly

The

3.

heaters,

consisting of coils of high-resist-

ance wire, are arranged on each side of the broiler
the manner indicated in Figs. 1 and 2. To
prevent danger of direct contact between the heating conductors and the food there is provided a
grating or open frame, shown clearly in Fig. 2,
which also forms the mounting for the electric
wires radiating the heat. The grating is enameled
with a suitable insulating material, and is easily
removed for cleaning. When the grating is in
position it is connected with the outside source of
current by suitable contact pieces. Heat insulation
is provided on the inside of the casing, and the
radiation from the heating coils passes through
the spaces between the grate bars and is projected
against the food to be cooked.
in

A

NEW ELECTRIC

BROILER.

FIG.

Houston Company, and are of the" most recent design.
Here the field poles are mounted upon a
heavy flywheel lying between the main uprights of
the engine and are surrounded by the main body
of the alternator, which holds the well-known form
laminated armature ring with
slot
winding.
These machines deliver 5,000 volts at the terminals
at 25 cycles when running at the engine speed of
of

79 revolutions per minute. Keyed to the shaft is
the flywheel, built up of eight cast-steel pieces
bolted together and joined by braces. Around the
periphery are bolted the field cores, of riveted lami-

nated iron, to the number of 38. The field winding
formed of a 40 by 2.3-millimeter copper strip,
is
with paper insulation, and the whole field is connected in series, being supplied by two steel collector rings, which bring the exciting current
The
field has an outer diameter of 6.1 meters and a
total weight of 22 tons.
The shaft diameter is
here 24 inches. Besides the flywheel forming the
armature, the engine carries a second flywheel, lying next the alternator, which weighs 90 tons.
The width of the wheel rim carrying the field poles
is

of Valdemar Poulsen of Copenhagen,
Denmark, in perfecting means by which telephonic
messages may be recorded or "stored up" is well

The work

known, as he has received many patents on devices
for this purpose. The system has never become
popular, however, either from too great complexity
or for some other reason. But it is an interesting
contrivance, and the fact that the inventor received
a patent on an improved system of the sort as late
as May 29th of this year is proof that he has not
given up faith in its ultimate success.
The patent is on a division of an application filed

On

the

installing

tests

the

which were made

new groups,

it

at

the

was found

time of

that on a

10-hour continuous run under a load of 2,100 kilothe temperature of the armature did not
reach more than 21° C. above air. During a secwatts,

ond

test

an

the machine

overload

of

was given

2,650

run of 10 hours
kilowatts, when, at the
a

POULSEN

TELEPHONIC MESSAGE-RECORDING

S

APPARATUS.

frame (b). The rotary motion is imparted to the
bow by means of clockwork. A fixed ring (48),
annular electrical contacts (49) on
upper surface, is arranged immediately below the
arm (e'), and the arm is provided with a springmounted pin adapted to be forced into connection
with both of the electrical contacts for the purpose
of electrically connecting them together.
carrying two

its

Upon

(d) is wound
(g) in a uniform helix. On one of
the arms of the bow is placed a sleeve (f), adapted
a

the surface of the cylinder

wire

steel

to

slide

freely

it

©

the

bow.

a magnet holder.

^

This

The mag-

£

3S

^TO
ft^l^

£
3?

.

down on

up and

sleeve has pivoted to

36

so ja.

=

H

f

and it is 5.2 inches thick.
The armature casting, of ring form,

X}, tons.

I.

\

inches,

17

carries a
laminated ring whose bore is nearly 6.1 meters,
which, with the above-stated field diameter, gives
an air gap of 10 millimeters. Good ventilation is
given to the armature by four air spaces. A partially closed slot is used for the armature winding,
and there are in all 228 slots, two per pole and
per phase. Square-section flexible copper cable, 12.J
by 12.5 millimeters, is used for the winding. The
slot measures 37 by 70 millimeters and carries eight
conductors. The cable is insulated by oiled and
varnished cloth strips, while the slots are insulated
with cardboard. In these machines the phases are
connected in delta. The total weight of copper in
the armature is 2.6 tons, while in the field it is

at

Poulsen's Improved Method of Recording Telephonic Messages or Signals.

1

JO

«H1
t

FIG. 2.

July

8,

1899,

and was

filed

April

newed March 20, 1906.
The principle of the system

CONNECTIONS OF POULSEN
3,

1900,

and

re-

as described in this

which is believed to be an essential advance in the development of such apparatus, is
based on the magnetic excitation of paramagnetic
bodies.
The solution of the problem is based on
the discovery that a paramagnetic body, such as a
steel wire or ribbon, which is moved past an electromagnet connected with an electric or magnetic

later patent,

transmitter, such as a telephone, is magnetically excited along its length in exact correspondence with
the signals, messages, or speech delivered to the

S

t
f

hfi£

MESSAGE RECORDER.

holder is provided with a tailpiece, which is
normally pressed upon by a spring, tending to force
the poles of the magnet out of contact with the
wire (g).
When the bow (e) rotates it will carry the drum
(17) with it; but, owing to the action of the brake
net

(18) and the wings (16), there will be a certain
amount of lagging on the part of the drum, which

be permitted by the twisting of the wires (15).
normally prevented from rois
tating by the weight of the armature (n), which
The brake
acts upon the brake, as shown in Fig. 1.
is released by the electromagnet (10); in a circuit

will

The clockwork

August

4,
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and a cut-out

with battery (E)

(14),

then through the terminals (42) to the terminals
(38), and over the conductor (37), back to the
telephone. A current is then induced in the inner
coil of the induction coils
(R), which will take
the following course
It passes from the terminal
(20) of the inner coil of the induction coils to the
electromagnet (22), through the contact (23), conductor (24), terminal (25), back to the inner coil
of the induction coils: The electromagnet (22) is
thus excited and the armature attracted, whereupon a weighted block (41) is released and falls.
By this means contact is made between the contact piece (28) and spring (29), whereby the local

attached to

frame (b).

the

far described is a phonograph,
which may now be referred to.
be assumed that speech or signals are be-

The apparatus so
the operation of

Let

it

:

ing electrically transmitted over the circuit containing the magnet, that the sleeve is at the lower end

and that the machine is started by closof magnet (10). The bow immecommences to rotate around the cylinder.

of the bow,

ing the circuit
diately

When

the speed

sufficient, centrifugal force acting

is

upon the weight (p) will cause the core of the
magnet to be thrown into contact with the wire
(g), whereupon the sleeve will be caused to slide
upward upon the bow, owing to the spiral arrangement of the wire on the cylinder. At the same

circuit

of the battery

(E)

has thus been magnetically recorded, it is only necessary to put a receiving telephone into circuit with
the magnet instead of the transmitting telephone
and then start the machine again, whereupon the

while the electromagnet

broken. The contact (23) consequently exists
only for an instant, so that the circuit of the conductors (20), (21), (22), (23), (24) and (25) is
open during the operation of the clockwork and
apparatus. Now during the rise of the sleeve, and
is

sent

will

traverse

over the line to the magnet from the trans-

The connection
shown in Fig.

of the apparatus to
switch (19)
2.

A

a
is

telephone
provided,

having four terminals (38), (39). (42) and (43).
These terminals can be connected with each other
three different ways by means of the switch
In the position shown in the diagram the
two terminals (38) and (39) are connected toThis position establishes the circuit for
gether.
the ordinary use of the telephone. The current
passes through the conductor (35), the conductor
(36), to the telephone, and through the conductor
con(37), terminals (38) and (39), back to the

in

lever.

The two conductors (35) and (40)
(40).
constitute the outgoing and return lines.
If the switch lever is so adjusted as to connect
ductor

the two terminals (38) and (42), the apparatus can
then be used as a phonograph, and the transmitting
telephone belonging to the same station can then
be used. To clearly explain this, the course of
the current should be followed when the terminals
and (42) are connected. When the sub(38)
scriber turns the crank handle of his induction

current will pass through the outer
The current issues
coil of the induction coils (R).
from the telephone and passes over the conductor
(36) to the outer coil of the induction, coils (R),
apparatus,

a

Denver Illumination

the Broken

Honor

In

of the

Elks.
The

Denver during the Elks'
during the week beginning
in the opinion of the visitors to

illumination

convention

held

of

there

July 16th, was,
the city, the most artistic and diversified ever seen
at any Grand Lodge reunion in the history of the
order. The host of visitors was unanimous in
declaring that Denver is justly entitled to its widespread fame as the "City of Lights," and every
person in attendance at the convention will be a
strong "booster" for lights for decorative purposes,
so great was the impression made by the elaborate
display.

The Denver lodge

of Elks

A View on Seventeenth

Antler.

spent a considerable

Street.

Denver 'Gas and Electric Company.

ELECTRICAL ILLUMINATIONS IN DENVER IN HONOR OF THE ELKS.

mitting telephone.

is

furnishes light and power to the city.
first proposed to obviate the steep
climb from the water front to the top of the hill
where the town is located. President Furth of the
Seattle Electric Company is quoted as saying that
if
the sale was consummated the line would be
extended and improved, but the power plant would
be abandoned.

Office of

bow and the poles of
the wire (g), the successively varying magnetic condition of which will
react upon the core of the magnet and cause the
same undulations of current to be sent over the
line to the receiving telephone as were previously
magnet

is in contact with the steel
wire (g) in the manner described, the subscriber
can speak into his transmitter, and the spirally
wound steel wire will be correspondingly magnetic-

The Elk with

sleeve will travel up on the

the

way plant also
The road was

circuit

set in

Fifteenth Street.

State Capitol.

The

motion and the bow rotated. The sleeve,
which has been resting upon the pin, begins to
rise, and the connection between the contacts
(49)

is

Down

closed.

/

long and operating two cars, has been barely maintaining itself, it is said, even with careful supervision by the municipal authorities.
The street-rail-

as follows: The electromagnet (10), (Fig. 1), now
attracts the armature (11), so that the clockwork

undulations of current in the circuit of
magnet will vary the magnetism of the magnet,
which variations will be successively imparted to
the wire (g). The message may continue until the
sleeve reaches the elevation of the cut-out, whereupon the finger on the sleeve strikes the cut-out
and swings it to one side, thus opening the circuit
of magnet (10). To reproduce the message which

The

is

of $18,000 to cover its establishment. This is practically all
the money invested, so that a profit
will be realized on the sale.
The road, i l 2 miles

is

time the

Looking

79

In exact correspondence with the
ally excited.
matter spoken into the transmitter, currents are
induced in the inner induction coil. Such currents

from the terminals (20) and (21), pass
through the electromagnet, and the latter is magnetized in correspondence with the matter spoken
and transfers its magnetism to the steel wire (g).
The matter thus fixed can now be transmitted over
the line by using the third connection—that is, by
connecting the terminals (42) and (43) of tne
switch (19). If, for example, the message, "The
issue

subscriber is not at home at present, but will return at four o'clock, at which time please ring
again," is fixed to the steel wire, the subscriber
through his
at the transmitting station now hears
receiver

the

message fixed to the

steel

wire,

and

order to speak with the subscriber
up at four
at the receiving station he must call him

knows

that in

o'clock.

Seattle to Sell Municipal Plant.
The City Council of West Seattle, Wash., has

West

set a price
light plant,

/ -^

'

of $30,000 on its street-railway and
and the Seattle Electric Company has

accept ance of the terms, the sale be;t s
taxpayers
ing provisional, with the approval of the
opportunity to
of that city, who will be given an
of
meeting
vote on the issue. At a committee
was set as
the whole of the City Council $30,000
system,
the price for the street-railway and lighting
to a
and formal action on offering the question
The Seattle
vote of the citizens will be taken.
Company will be designated as the purElectric

installed
The' railway and lighting plant was
issue
over two years ago, the public voting a bond

sum on

its

own

account to eclipse

other con-

all

ventions in decorative lighting, and its efforts
alone would long stand as a monument to its
But the merchants of the city loosened
enterprise.
their purse strings as they never did before during
a convention, and the result was a splendid and

most

illumination of

effective

of business.
siderable
displays,

all

the

large

places

They vied with each other with conto

spirit

and

most striking

the

secure

their attainments

shown
The welcome arch

in the pictures

are well

light

illustrated

here.
at

Western

the

Union Depot

(illus-

July 21st)
was the first piece of lighting to greet the visitors,
and the comments made upon its beauty evidenced
the appreciation which it earned from everyone
who stepped within the city's gates. Looking up
Seventeenth Street there seemed to be a regular
roof of multi-colored lights, with the Elk purple
trated

in

the

Electrician

of

lamps as the dominating color. This effect was
produced from the strings of lights stretched across
the intersections of the streets. This same scheme
was followed on Sixteenth and Fifteenth streets,
and the whole made the downtown section almost
as bright

as

day.

is made that the delegates of the
States to the international space-telegraph
conference, which will assemble in Berlin on September 3d, will be Ambassador Tower, Brigadier-

Announcement

United

general James Allen. Rear Admiral H. N.

Manney

and John I. Waterbury of New York. General
Allen, Admiral Manney and Mr. Waterbury were
nominated, respectively, by the Departments of
War, the Navy, and Commerce.

:

:
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Report on His Electric
Smelting Experiments.

Dr. Haanel's

Aerial Electric Transportation System.
Aerial systems of electric transportation are not
new, of course, but the one recently invented and
patented by George C. Schroeder of Washington,
D. C, has some features of interest. The object

Before the Faraday Society in London on July
2d a paper prepared by Dr. Eugene Haanel and
communicated by F. W. Harbord, giving particuof the electric smelting experiments at Sault
Marie, Ont, was presented.
It was entitled
"Preliminary Report on the Experiments Made at
Sault Ste. Marie, Under Government Auspices, on
the Smelting of Canadian Iron Ores by the Electro-thermic Process."
The experiments described were made for the
purpose of amplifying the results obtained at La
Praz and Livet by the Canadian Commission in
1904, in view of the special conditions obtaining
lars
Ste.

of the invention is to provide such a system having
a car or carrier which is adapted to travel upon

suspended cable or track. This car or carrier
fitted
with an electic motor which furnishes
the motive power. Suspended, preferably, above
and extending parallel with each other are four
current wires, two of them adapted to act for
a

is

transmitting the current to the motor and two of
them adapted to act as return wires. The motor
is provided with four trolley arms, each of which

Canada.
The furnace was of the Heroult type it absorbed S.ooo amperes at 35 to 40 volts (power
factor 0.919), being fed from a transformer of
in

;

adapted to come in contact with one of the
current wires, while each of the trolley arms is
electrically connected with the motor.
The prime object of the system is so to arrange
the apparatus that the car may be sent back and
forth upon the cable, stopped at any desired point,
is

225-kilowatt capacity.
The official experiments,
of which a selected number are explained in detail with full chemical, electrical and thermal data,
lasted nearly nearly two months, and during that
time 150 casts were made, yielding 55 tons of
pig iron.
The experiments indicated that under
normal conditions about 1 1.5 tons was produced
by an expenditure of 1,000 electric horsepowerdays; with an improved furnace of, say, 1,500 electric horsepower capacity, a figure of 12 tons should,
it
is
The mean figure prostated, be reached.
visionally adopted by the commission was only 7.8
tons per 1,000 electric horsepower-days.
The consumption of electrode was about 18 pounds per
ton of pig iron; it was greater for white than
for gray iron.
The results obtained are summarized as follows
(which is the chief Canadian
(1) Magnetite
ore) can be as economically smelted by the electro-thermic process as hematite.
(2) Ores of high sulphur content not containing
manganese can be made into pig iron containing
only a few thousandths of one per cent, of sulphur.
(3) The silicon content can be varied as required for the class of pig to be produced.
(4) Charcoal, which can be cheaply produced
from mill refuse or wood which could not otherwise be utilized, can be substituted for coke as
a reducing agent without being briquetted with the

and made to travel at any
The movement of the car

desired rate of speed.
in either direction is

controlled by the manipulation of switches and a
pole changer located at either terminal station or
a way station. Each car or motor is provided with

a means to prevent rocking in the line of travel
and also to guide the car around curves. This
apparatus also prevents any tendency of the motor

August
(14) with the socket (22).
(shown in Fig. 1 in the
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The pole changer (23)
form of a switch) is

adapted to be swung into either the sockets (12)
(14) or (20) and (22). One end of the
switch constituting the pole changer (23) is connected, by means of the wire (24), with one of
the line wires (3), and the opposite end of the
switch (23) is connected, by means of the wire
(25), with the other line wire (3). The rheostat

and

(26) is located, preferably, upon the wire (25).
Both of the line wires (3 3) are electrically connected, by means of the trolley arms of the carrier,
with the armature (27) of the motor (18). The
armature (27) is held in a fixed position against
rotation,

while

the

field

(17)

rotates

about

the

armature.

Presuming that the parts are

in the positions
current starts from
the generator (4), passes along the wire (5) to
the socket (6), then through the switch (10) along
the wire (11), then along wire (15) to the inner
line wire (2), thence througn the armature (17)
along the outer line wire (2), thence along wire
(16) to the wire (13), then through switch (10)
along wire (7) back to the opposite pole of the
generator (4).
At the same time the current
passes from wire (13) through socket (12) and
along wire (19), to socket (20), thence along one
end of the switch (23) to wire (25), thence along
as

indicated

in

Fig.

2,

the

ore.

A

ferro-nickel pig can be produced pracfree from sulphur and of fine quality from
roasted nickeliferous pyrrhotite.
(6) The experiment made with a titaniferous iron
ore containing 17.82 per cent, of titanic acid permits the conclusion that titaniferous iron ores up
to perhaps five per cent, titanic acid can be suecessfully treated by the electric process.

(5)

tically

.

The paper concludes with an

estimate of Dr.
Heroult for a 10,000-horsepower plant capable of
producing 120 tons of pig iron in 24 hours.

Cheap Current Supply

in

England.

The

following, from an account of the recent
tour of the visiting electrical engineers in Great
Britain, given in the London Times Engineering
Supplement, is of interest
"In Newcastle, on Thursday [July 5th], the
visitors were the guests of the local section of the
Institution of Electrical Engineers.
Messrs. C. A.
Parsons' works were a great attraction, and practically all the shops were shown.
They were about
as full and as busy as they could be, and the
output of turbines and electric generators must be
enormous. It was possible to see the continuouscurrent machines in process of manufacture, and
to observe the arrangement of the compensating
field-magnet winding (on a modification of the
Deri principle), which eliminates
the
sparking
troubles.
Four 7,500-horsepower
(4,500-kilowatt)
three-phase sets were .in hand for the Caville
station of the Newcastle-upon-Tyne Electric Supply Company. This
generating station was inspected in the afternoon, and quite disabused the
foreigners of any impression that might still be
remaining that the economics of electric power
supply were not realized in this country. Electrical
energy is supplied from these works at an average
price of less than id. [two cents] per Board of
Trade unit [kilowatt-hour], and the large power
consumers obtain energy at an extremely low rate.
In fact, a contract has been entered into with the
Castner-Kellner Alkali Company, which is erecting
works adjacent to the power house, to supply them
at
will

about

%d.

per

unit.

These

chemical

works

require between 20 and 30 million units a
year, and as their load will be some 3,500 kilowatts, this implies a 24-hour, or 100 per cent,
load factor. The price of %d. per unit is of
the same order as the lowest charges of the Niagara power distribution companies that is to
say, although the Newcastle company has to pay
between 5s. [$1.20] and 6s. [$1.44] per ton of coal,
while the Niagara companies have a practically
unlimited supply of waterpowcr, the lower capital
expenditure and the efficient methods of generation
and distribution are sufficient to compensate for
this.
During the daytime the maximum load on
the Carvijle station is between 9,000 kilowatts and
10,000 kilowatts, and the annual output approaches
50,000.000 Board of Trade units. The present plant
capacity of the station is 11,500 kilowatts."

—

-Vx-yjss

FIG.
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The

AERIAL ELECTRIC TRANSPORTATION SYSTEM.

arms are
so as to prevent lateral rocking of
the car. The trolley arms are preferably mounted
upon a base which is pivoted to the top of the
frame of the motor, so that the trolley arms may
follow the wires while the motor is rounding a
to

climb or

the track.

trolley

also arranged

curve in the track.
The system is especially adapted for use in
logging camps and at mills for bringing in logs
from a distance and dropping them at any desired
also for removing sawed lumber and slabs
and other waste from the mill. It may also be
used for transporting merchandise and for moving
earth from excavations.
In the accompanying drawings, Fig. 1 is a perspective view of the carrier mounted upon the
suspended track. Fig. 2 is a diagram, showing
the current wires and the mechanism for controlling the system, and Fig. 3 is a transverse sectional
view of the electric motor used in the carrier.
The system consists of the suspended cable or
track, above which is located the wires (2 2) and

point

;

The

generator (4) is loThe wire (5) connects one pole thereof with the switch socket (6).
The switch (10) is adapted to enter the sockets
(6) and (8), and the wire (11) connects one
of the ends of the switch with the socket (12),
and the wire (13) connects the other end of the
switch (10) with the socket (14). The wire (15)
connects the wire (11) with one of the line wires
The wire (16) connects the wire (13) with
(2).
the other line wire (2). The line wires (22) are
connected through the trolley arms of the carrier
with the field (17) of the motor (18). The crosswire. (19) connects the socket (12) with the socket
(20), and the cross-wire (21) connects the socket
(3 3)j

cated

(Fig- 2.)

at

any suitable

electric

point.

the wire

(25), through rheostat (26), to the inner
wire (3), thence to the armature (27), thence
along the outer line wire (3), thence along wire
(24), to the other end of the switch, thence to
socket (22), thence along the cross-wire (21) to
socket (14), thence back to the generator over the
wire (13) and its connections.
By supplying the current to the armature and
the field as above described the armature is rotated in one direction. To change the direction
of rotation of the armature, the switch (23) is
disengaged from the sockets (20) and (22) and
turned into the sockets (12) and (14). The current then passes from the generator (4) to the
field
(17), as above described, while the course
of the current through the armature (27) is reversed that is, the curent passes from the socket
(12) along one end of the switch (23), then along
wire (24) to the outer line wire (3), thence
through the armature (27), thence back along the
inner line wire (3), thence along wire (25), through
the rheostat (26), to the opposite end of the switch
(23), thence along the switch to the socket (14),
thence along the wire (13) and it's connections
back to the generator (4). Thus the rotation of
the field (17) about the armature (27) is reversed.
line

—

To

cut off the current at any desired point, the
switch (10) is disconnected from the sockets (6)
and (8), and thus the motor is stopped. The

switches (10) and (23) may be included in one
instrument, as may also the rheostat (26), such
an instrument being commonly known as a "starting box." In any event the switches (10) and
(23) and the rheostat (26) should be located near
each other, so as to be operated by one person.

The motor (Fig. 3), consists of an outer shell
or casing, within which the armature and the field

:

August
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are housed: Around the periphery of the casing
extends a grooved annulus (28), which is adapted
The disk (29) is so loto run upon the cable.
cated as to rotate with the casing of the motor.
The outer face of the disk is provided with metal

ance for a lineman to pass through without interference.
The upper arm to be used by the police
and fire departments, and the remaining arms for
other signal purposes.
4. In the event of necessity for electric-light and
power wires to pass down the pole for any purpose whatever, the wires shall themselves be nroperly insulated and contained in a properly grounded
iron pipe, or other grounded metallic shield to be

and (33).
The outer
(32)
(30),
(31),
ring (30) is connected, by means of a wire (34),
with one of the brushes (35) of the armature, and
the ring (31) is connected, by means of the wire
rings

(36), with the other brush of the armature.
ring C32) is connected, by means of the wire

81

(37),

W. E. H., Newton and Watertown Gas Light
Company, Newton, Mass.
In case of joint occupancy of pole line each company is responsible for
:

i;;

Cr

accidents

due to defects in their wires or works.
has been easy for us to agree on standards of
construction before building a joint line, but where
a line belonging to one party is already built and
the other party wishes to come in and make it a
joint line, the party coming in last must rebuild
the line, so that it may be strong enough to accommodate both parties to the agreement.

V*J

It

/T

,j

Z6

•£

**"

1

consequent responsibility are vested definitely in
one or the other of the companies. In the few

pany.

u^

Ifllllr-

:

cases where a pole is owned jointly, a special
agreement covering the maintenance and responsibility is entered into with the electric-light
com-

The

a'

delphia, Pa.
In cases of joint occupancy on poles
with electric-light companies, our general practice
is to hold each company responsible for
the condition of its own construction and for accidents
that may be caused by the presence of that construction.
In the majority of cases, the ownership and maintenance of the pole itself and the

£}-

U
T~

Do

/S-

A
--

a

-6

Questions.
you operate telephone circuits over the same

pole line that carries high-tension transmission?
Is the telephone service satisfactory?
What precautions are employed at the instruments?

/<5

Answers.
Fig.

Diagram

2.

of Connections.

Fig.

3.

AERIAL ELECTRIC TRANSPORTATION SYSTEM.
with one of the fields (17) of the motor, the wire
(38) connecting the fields together, and the wire
(39) connecting one of the fields with the ring
(33)- Thus the electrical connections through the
motor are completed.

The

Joint

Occupancy

of Pole Lines.

[From the Question Bos

of the National Electric Light
Association.]

:

securely attached to pole. The ground wire extending from the enclosing pipe to the ground to
be properly encased in a wooden molding or iron
pipe from the point where it leaves the pipe enclosing the electric-light and power circuits to a
point six inches below the surface of the ground.
5. In the event of necessity for adding an aerial
cable to the line, the cable shall be hung from a
messenger wire (supported on one side of the
pole), and the messenger wire and cable sheath

Question.
Scries Aid end other
Lighting
Power lyres

Do you

permit joint occupancy between telephone, telegraph and fire-alarm wires with electriclight feeders?
Is such joint occupancy required
by the city or town authorities?

md

)

(creep! Constant Potcntis
Circuits of C.h» Volet or
i

Answers.
A. T. Lloyd, Shreveport Gas and Electric Compermit joint occupany,
Shreveport, La.
pancy of our pole lines and believe in it. If two
telephone companies, a traction company, a tele:

Electric

Manufacturing

Company's

tele-

We

phones, and have excellent service.
bring telephone line into building and to booth on regular
high-tension Thomas insulators.
The booths are
set on high-tension insulators, and are kept away
from walls.
also have a small platform, insulated same as booth, which we use as an "isle of
safety" to stand on before entering the booth.
Some time ago the telephone line came into contact with the 33,000-volt wires.
Our man stepped
into the booth at generating end to find out what
the matter was, and got what he calls a "breeze"
from the magneto handle as from a plate machine,
but suffered no harm or discomfort whatever, although the telephone was "scrapped."
keep two telephones in the booth and switch
over if burnt out.

We

Bronze Bust ofVolta Presented to British
Electrical Engineers.
In a report of the progress of the visiting electrical engineers in England printed in the Western
Electrician of July 14th mention was made of the
bronze bust of Alessandro Volta, presented to the

:

to

necticut

We

We

We

graph company and an electric-light company must
have separate pole lines, it mars the beauty of all
the streets, increases the danger from crosses between wires and hastens the time when everything
of the kind must be put underground.
E. H. Mather, Portland Lighting and Power
Company, Portland, Maine
There is less danger
of 'accidents to persons and property from joint
occupancy of poles by telephone, telegraph and
electric-light companies, provided the electric-light
wires are placed on the upper cross-arms, than
under any other form of construction. Under this
plan the leaning of poles one way or the other
does not cause cross contacts, and telephone and
telegraph linemen have no occasion to go up poles
far enough to come into contact with electric-light
wires.
The telephone and telegraph wires can do
but little, if any, damage in case they break and
fall

Gray, Honk Falls Power Company, Ellenville,
N. Y.
have
26-mile, 33,000-volt
transmission line of three No. 5 hard-drawn copper in triangle 36 inches apart. On the poles, 30
inches below the 33,000-volt wires, we have a private telephone line, No. 10 galvanized iron, spaced
20 inches, transposed every third pole. We use Con-

Thomas

Sectional View of Motor.

of Electrical Engineers at the banquet
Hotel Cecil, London, on June 25th. Herewith
is an illustration of the sculpture, reproduced from
the London Electrician. The bust was brought
over from Italy, and was presented to the Institution by Mr. Guido Semenza in the name of the
Institution

at

the streets.

In three
William B. Jackson, Madison, Wis.
towns in which the writer has had operating experience the joint occupancy by the telephone, telegraph and fire-alarm wires with the electric-light
feeders was approved and the writer believes that
such joint occupancy is far more desirable than
the use of two or more pole lines upon the same
side of the street, as is seen in many towns. In
none of these towns referred to was the joint
occupancy required by the city authorities, though
:

the

electric

company

frequently

made

efforts

to

have such a requirement.
The Colorado Springs Electric Company, Colorado Springs, Colo.
We are required to furnish
space on our poles for fire and police-patrol wires.
Aside from this the telephone company uses our
poles, and vice versa, in many instances by mutual
agreement.
W. K. Sparrow, Brooklyn Edison Company,
Brooklyn. N. Y.
Joint occupancy is required in
many cases by the city in order to reduce the num:

:

We

construct these combination poles under -the following specifications
1. Poles
roofed and
chestnut,
peeled,
to
be
painted, 45 feet in length and set 6V2 feet in

ber of poles on streets.

ground.
shall carry in the three upper gains,
which shall be, respectively, one foot, three feet
and five feet below the peak of the pole, cross.-arms
to accommodate electric-light and power wires and,
2.

They

when

necessary, transformers (same to be placed
insulated attachments').
the remaining gains, of which there shall
3. In
be three, placed, respectively, 10 feet, 12 feet and
14 feet below the peak of the pole, shall.be placed
the standard to-pin cross-arms of the New York
and New Jersey Telephone Company, the pole pins
of which shall be removed, leaving sufficient clear-

on

•

ARRANGEMENT FOR COMBINATION POLE-LINE
CONSTRUCTION.
shall be suitably
feet apart.

grounded

at points

about

1,000

diagram herewith shows requirements.
Tobey, Jr., Kingston Gas and Electric Company, Kingston, N. Y.
We do. The city authori-

The
F.

:

require it in the case of fire-alarm wires.
also think that by trying to confine the number
of poles on the streets to the minimum we best
serve our own interests.
F. M. Vander Voort, Alliance Gas and Electric
Company, Alliance, Ohio: The New York and
New Jersey Telephone Company requires power
or lighting wires to be five feet below their lowest
cross-arm, the use of 10,000-volt insulators and
transpositions.
I doubt the efficiency of the transties

We

positions.

Question.
In case of joint occupancy of pole lines, what
requirements do you make as to the^ responsibility
for accidents, standards of construction, etc., that
are imposed on the telephone and telegraph companies?

Answers.
E.
joint

and

H. Mather, Portland, Maine: In case of
occupancy of poles by telephone, telegraph
_

electric-light companies, each corporation should
liable for accidents caused by its own lines.

be
Standards of construction

should be agreed upon,

as to make pole lines uniform in appearance
and repairs simple.
F. S. Francis, Bell Telephone Company, Phila-

so

BRONZE BUST OF VOLTA PRESENTED TO BRITISH
ELECTRICAL ENGINEERS BY ITALIAN SOCIETY.
Associazione Elettrotecnica Italiana. The gift was
intended as a reminder of the friendship which
has long existed between Italy and England, and
which on many occasions has found expression in
Mr. John Gavey, president of
electrical circles.
the Institution, thanked the Italians for the gift,

and he spoke of the recent visit to Italy, when
members of the Institution made a pilgrimage to
Mr. Gavey's remarks were
the tomb of Volta.
supplemented by Prof. S. P. Thompson, who made
an eloquent address.
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Since the transmission of 60,000-volt current
from Niagara Falls to Syracuse, N. Y. a distance of about 160 miles was begun, there have
been reports of trouble on the Western Union telegraph lines, manifested principally at Buffalo, and
was
It
causing some interruption to business.
conjectured that the disturbances might be due
to induction from the high-tension line, and a
Buffalo reporter sought out Mr. W. A. Sawyer,
the Western Union manager in Buffalo, and asked
"Yes," said Mr.
him what he thought of it.
Sawyer, according to the newspaper account of the
interview, "we had some slight interruptions, but
nothing has occurred seriously to hamper the
usual prompt transmission of all our business.

—

—

We

are now investigating the matter, but nothing
has developed so far to warrant a positive statement as to the origin of the trouble. We are in
correspondence with the power people, and they

we are taking a great deal of interest
As I have said, there have been no

as well as
in the

case.

up

developments
source

the

cause

had."

The

as

we have

slight

the

of

line

circuits

have caused the trouble, and if so,
are taken to remedy the difficulty.

Don't take chances with

ob-

to

found to
what measures
are

of

currents

electric

medium potentials. Don't get overconDon't be careless. Don't "get gay." Don't
try to "show off" before non-technical visitors.
Better be on the safe side always. Better be even

fident.
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it

daringly,

or

and alive than make a slip,
and get killed or badly

Here, probably, is one,
Falls correspondent of the

by the Niagara
Western Electrician:
"Samuel Weil, superintendent of the Electrical
Lead Reduction Company, was killed in that company's plant, on the lands of the Niagara Falls
Power Company, shortly before nine o'clock on the
morning of Saturday, July 28th. No person was in
the room with Mr. Weil when the accident occurred.
It is understood that there had been trouble with
the current during the night and that when Mr.
Weil arrived he was examining the switchboard
when he received the shock from the 2,200-volt
circuit.
He was found within a few minutes of
the accident, and although doctors worked over
him, they were unable to bring him back to life.
told

Mr. Weil was not an electrical engineer, but he
had been with the Electrical Lead Reduction Company so long that he was advanced to the important position of superintendent, and was considered
about the apparatus there in use. He
was 32 years old, married, and is survived by his
mother, wife, one son, two sisters and six brothers.

know

to

all

funeral services were held on

The

noon and the
Niagara

g3
g2
g2
g2
g2
93
93
93
93
93
93
93
94
94
94
gs
95
95
95

96

was

burial

after-

Cemetery,

under

Ma-

unfortunate

man

being

interment

the

Falls,

Monday

Riverdale

in

sonic auspices."

Of course
g2,

Ohio
Michigan

little

tions arise only too often.

DEPARTMENTS.
Correspondence
Great Britain
New England
New York

Illustrated Electrical Patent

soothe

death

the

of

this

some cause which he could
not have foreseen or which was beyond his control, but it is much more probable that he did not
take sufficient precaution or was momentarily care-

may have been due

to

less.

When men

trical

apparatus, as this

behooves

it

member
vigilance

is

man

engaged

all

that

accustomed to high-tension

in

in

was, lose their

electrical

business

this

work

eleclives,

to

particularly

re-

eternal

the price of safety.

failure

the

of

verdict

a

for

the

that

But

driver

was

hardly

will

this

accidents appear to
over the country during

similar
all

There are those who declare that railroad

acci-

dents occur in groups, and that, after a period of

immunity,

comparative
ported,

has had

such a casualty is reexpected soon.
England
experience with a group of such

may

others
recent

are cycles

note the

if

be

and those persons who

accidents,

assert that there

happenings will

of periodicity in these

Three

fact.

usually mentioned as the

is

mystic number of accidents occurring in a group,
so that, if this fanciful theory is correct, John

may

Bull

expect

by

have
ism, and
at

the

money

of

lapse

But

time.

engineers

superstitious fatal-

continue to endeavor to devise and

will

times

all

period of tranquility in this
next cluster of trouble is en-

respect for this

little

apparatus

place

a

the

until

will

that

make

will

increasingly

safety

secure.

will co-operate

in

travel

proprietors

If

with them

spend-

in

men and

for the best obtainable

appaarrange their methods of operation
with the idea of securing safety first and dividends next, then we may expect that in all coun-

and

ratus,

will

become rarer and

railroad accidents will

tries

less

probably too much to hope
that they will entirely disappear so long as railroads are operated by fallible human beings.

although

serious,

it

is

DATES AHEAD.

Among

Britain,

both

railway

recent

on

steam

and

from

our

National Electric Light Assoon the organization and conduct of new-business departments of central stations in cities of 50,000 population and less.
As
to larger cities, the idea is, no doubt, that the
central-station companies doing business there, with
their greater resources and more complete organizations, are less in need of new-business sugges-

London

tions.

Three prizes were offered by the Co-operative
a first prize of $500, with second and
third of $300 and $200, respectively.
These prizes
were worth striving for, and showed that the
Association

accidents
electric

Great

in

lines,

it

is

from a late letter
correspondent.
"The public

the

much

In presenting

—

M. S. Seelman,
a draft for
Jr., of the Brooklyn Edison Company
$500 at the Atlantic City convention of the Na-

—

Electric Light Association last June, Mr. J.
Robert Crouse of the Co-operative Association
took occasion to remark that his association was
well satisfied with the result of the competition
and was confident that it could not have spent
$1,000 so advantageously in any other way.
Twenty-two papers were received, and in additional

tion

three prize-winners

the

to

four other

essay-

The names

of

received honorable mention.

ists

all

these gentlemen have already appeared in the West-

ern Electrician, and a month ago
abstract of Mr. Seelman's very

we

we

published an

excellent

paper.

Mr.

Kennedy's paper,
slightly abridged.
This took the second prize, and
scarcely less meritorious than the first prizeis
In

issue

this

give

exercised

present

can cordially

at

in

inquiry was held into the recent electramway accident in London, and a good deal
contradictory evidence was given as to the

recommend

to

readers

all

of

Western Electrician in the commercial side of
the industry and to all readers, for that matThe
ter an attentive perusal of this good paper.
field is well covered; the ideas are judicious and
show good judgment; the style of writing is
Mr. Kennedy must be a good new-busicapital.
ness promoter if he can talk to customers as well
the

—

—

essay.

of

to

appropriation of $1,000.
first prize
Mr.

liberal

the

(an-

importance to the subback up its views with

real

the winner of the

tric

the

attached

and was willing

searching

"is

apparent want of security

any of our
means of transit. Tramway, motor 'bus and railway have each, within a few weeks, experienced
accidents, the results of which can only be shuddered at, and in no case can it be said that any
A
satisfactory explanation has been forthcoming.
at

—

association
ject

nth.

writes,

papers

for

ciation,

mind,"

he

Co-operative

the

the auspices, of the

We
Bearing on

accomplishments

its

Development Association has a right to
take pride in its prize competition, conducted under
Electrical

International Association of Municipal Electricians (annual
convention), New Haven, Conn., August 15th to 17th.
Ohio Electric Light Association (annual convention), Putin-Bay, Ohio, August 21st to 23d.
Colorado Electric Light, Power and Railway Association
(annual^ convention), Denver, September 18th to 20th.
Illinois State
Electric Association
(annual convention),
Springfield, ill., September 19th and 20th.
Central Electric Railway Association (outing), Robinson
Park, near Port Wayne, Ind., September 26th.
Old Time Telegraphers and Historical Association, and
Military
Telegraphers
States
(annual
United
meeting),
Arlington Hotel, Washington, D. C, October oth, 10th and

American Street and Interurban Railway Association
convention), Columbus, O., October 15th to ioth.

public,

the

winner.

interesting to quote a paragraph

nual

the

a

the end the jury in the tram-

trained.

sufficiently

attention,

something that
danger that must

devise

namely,

have been happening
the past month."

Examples which show the need of such admoni-

79

of the Elks.

Bronze Bust of Volta Presented

not

their

all

burned.
79

'.

Seattle to Sell Municipal Plant

fussy about

73
73

Poulsen's Improved Method of Recording Telephonic Mes-

West

human element. In
way case returned

direction that

in this

is

neutralize

to

present,

and managers

or

high

be

countered

a very

REMITTANCES.—

Metropolitan Station, Paris.

always

ing

All checks, drafts and other remittances should be made payable to the order of the publishers,
the Electrician Publishing: Company, and addressed to the
offices of publication, Suite 507, Marquette Building (204
Dearborn Street), Chicago, Illinois. U. S. A.
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do much

will

interruptions
is

It

an endeavor to

in

direction

instructive

be

will

it

posi-

only

if

or any other

up

point brought

high-potential

the

if

and

one,

interesting

serve

which point

time

this

to

power transmission

tively to the

condition of the brakes.

engineers must yet concentrate
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as he can write to his

deserves

the

Electrical

gratitude

read

But
;

fellow electrical men.

he won, and the

Development
of the

incentive

it

prize

Association

which

deserves

community
drew out this

electrical

central-station

men

He

Co-operative
for

should

the

offering

instructive

not

only

they should "mark and inwardly digest."
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Steinmetz's Alternating-current Railway Motor.
The object of an invention recently patented by
Charles P. Steinmetz is to provide a motor having
an altered speed torque characteristic, the better
such, for
to adapt it for certain kinds of work
instance, as railway work or other applications re-

—

quiring a large starting torque.
When a direct-current series motor is supplied
from a constant-potential source and when the load
on the motor is increased, so as to require greater
the speed falls sufficiently to reduce the
counter-electromotive force of the motor by the
necessary amount to permit a flow of current for
torque,

83

motor at high speeds without increasing the
flow of armature current. By connecting this winding in series with the main field coils of the motor
of the

for high speeds, a greater increase of counter-elec-

tromotive force with a given increase of speed is
obtained, with consequently a greater decrease in
current and torque. In order to prevent the auxiliary coil from affecting the current in the armature, it is essential that it should be arranged noninductively with reference to the armature winding,
and since a winding placed with its opposite sides
adjacent to the armature brushes is in a non-in-

giving the required torque. As the load is still
further increased, the speed is still further reduced,
until at zero speed the flow of current is limited
only by the ohmic resistances of the motor circuit

and the torque

is

With an

enormous.

alternating-

current motor, on the other hand, the counter-electromotive force due to rotation and the ohmic resistance are not the only impedances opposed to the
flow of current. The counter-electromotive force
of self-induction of the motor circuits is an important factor. The self-induction of the armature

motor decreases and

increases as the speed of the

tends to counterbalance the decrease in counterelectromotive force of rotation due to the decrease
Therefore, when the load increases by
in speed.
a certain amount the speed of the motor decreases
a greater amount than it would decrease in a simi-

DIAGRAMMATIC SKETCH OF STEINMETZ
NATING-CURRENT RAILWAY MOTOR.

I.

ductive

position

relative

to

possible to utilize the recesses

the

S

armature,

ALTER-

it

is

formed by removing

Evidently if this increase of field
strength with increased current flow could be reduced, the speed-torque characteristic of a motor
would be altered, so that for a given decrease in
speed a greater decrease in counter-electromotive
force would result with greater increase in current flow and a consequently greater increase in

undergoing commutation, but also serve

in

—

—

increasing load.

—

torque that is, by reducing the increase in field
strength with decreasing speed in an alternatingcurrent motor the speed-torque characteristic may
be altered so as to conform more closely to that
of a modern direct-current railway motor. This
result may be accomplished by so proportioning a
portion of the magnetic circuit that saturation is
reached with a certain predetermined current flow,
so that a decrease in speed to produce a current
flow in excess of the predetermined value will pro-

auxiliary

shows diagrammatically a motor araccordance with the invention and provided with a controlling switch for connecting the
auxiliary coil in circuit. Fig. 2 is an explanatory
diagram showing the variation in speed-torque characteristic produced by means of the invention.
In Fig. 1, (F) represents the field winding, and
(A) the armature winding, of an alternating-current
motor. The armature winding is provided in the
usual manner with the commutator brushes (bb),
It will be seen that the iron of the field magnet is
Fig.

in

cut away at (ff), so as to form two recesses adjacent to the commutator brushes. These recesses
not only serve to give a weak field for the coil

a certain amount.
Referring now to Fig. 2, (11') represent approximately the speed-torque curve of an ordinary
If the magnetic circuit of the
repulsion motor.
motor becomes saturated by the current which flows
in the motor winding when the speed falls to an
amount indicated by the point (3) on the curve
(1 1), upon further decrease in speed the fall in
to

—

the motor could, of course, be increased by increasing the potential impressed on the motor; but this
would also increase the flow of armature current

and would simply overload the motor more than
By the invention an auxiliary winding is
employed, arranged to increase the field strength

before.

may

be

added

that

in

November

the

last

amendments were introduced, and

important
adjourned
meeting on June 27th the meeting finally adopted
the rules, subject, of course, to ratification by the
authorities by whom the delegates were appointed.
Until this ratification has been obtained the rules
cannot be published.
It is intended that the work of the commission
shall
proceed by correspondence and that the
efforts of the members will be addressed in the

very

carefully

considered.

Several

at the

standardization of nomenelectrotechnical terms used
shall be common to all countries, and it is hoped
then that a similar standardization of physical formulas which must be equally common to all coun-

instance to the
first
clature so that the

tries

may

be reached.

a list of delegates other than
is
those from the United Kingdom: America (Institute of Electrical Engineers), Dr. F.B.Crocker, Dr.
A. E. Kennelly and Mr. C. O. Mailloux; Austria
(Elektroteclmischer Verein in Vienna), Prof. Carl
Pichelmeyer and Dr. E. Rosenberg; Belgium (So-

The following

FIG.

overloading, means may be provided for accomplishing the reverse of the object of the arrangement for altering the torque characteristics at low
speed that is, for increasing the field strength as
the motor speed increases. The field strength of

It

current and a comparatively large increase in torque.

strength, so that a small decrease in speed will recomparatively large decrease in counter-electromotive force, a comparatively large increase in

2.

The smaller

disadvantageous, is
also
frequently disadvantageous at high speeds,
since the smaller decrease of torque with increase
of speed may result in a serious overloading of the
motor at high speeds. In order to prevent this

sion.

sult in a

approximately uniformly distributed around the
armature by removing a portion of the iron of the
field or stator adjacent to the armature coils shortBy this means not
circuited by the rotor brushes.
only is the desired saturation obtained, but the
magnetic field at the coils undergoing commutation
is weakened and the commutation consequently im-

is

of American and Continental electrical engineers Lord Kelvin was chosen president and Col.
R. E. Crompton honorary secretary of the commis-

visit

the countries which had signified their intention
This preliminary meeting was
to send delegates.
held at the Hotel Cecil on June 26th, with Mr.
Siemens in the chair.
The draft rules by which the organization and
work of the commission is to be regulated were

the counter-electromotive force of rotation will no
longer be partially balanced by an increase in field

feature of the invention consists in securing

which for low speeds

international commission to standardize the
nomenclature and ratings of electrical apparatus
and machinery.
This commission, it was explained, was the outcome of action taken at the
St.
Louis International Electrical Congress, and
at the meeting held in London during the recent

the

appointed an executive committee, under the chairmanship of Mr. Alexander Siemens, to draw up
a set of proposed rules and to prepare the necessary steps for the preliminary meeting in London.
In addition to Mr. Alexander Siemens, Sir William
H. Preece, Col. R. E. Crompton, Mr. John Gavev,
Dr. R. T. Glazebrook, Mr. R. K. Gray, Mr. Charles
P. Sparks and Mr. C. H. Wordingham were memAfter several sittings a
bers of the committee.
set of draft rules was prepared and circulated to

is

type,

Western Electrician in the letter pubweek to the organization in London of

a saturation of the field-magnet structure at these
points when the current in the field winding rises

the desired saturation of a portion of the magnetic
circuit of a motor of the type in which the field

increase of torque for a given decrease of speed in an alternating-current motor as
compared with a direct-current motor of a similar

of the

lished last

Institution of Electrical Engineers of Great Britain

explained.

proved.

Reference was made by the London correspondent

produce

to

corresponding increase of field strength,
small decrease of speed will produce a
increase of torque, as has been heretofore

One

Com-

International Electrotechnical
mission.

1

ranged

so that a
large

speeds, by reversing the current in the
(C) so as to make it demagnetizing, the magnetic field can be reduced and the speed so increased, giving a similar effect as produced above
by saturation.
coil

coil.

no

duce

given increase of speed. In other words, the
speed-torque curve will be made steeper at high
speeds by the introduction of the auxiliary coil
(C), as indicated by the curve (32'). Consequently, by means of the saturation of the field
coil at low speeds and the introduction of the auxiliary coil at high speeds, the speed-torque characteristic of the motor may be altered from the
curve (1 1') to the curve (22').
In Fig. 1 is shown a controlling switch (D),
adapted to cut the auxiliary coil into and out of the
circuit of the field winding.
In the first position
of switch the field winding alone is connected
to the line wires (L), as will be seen by tracing
out the circuit. In the second position of the
switch the auxiliary coil is included in series with
the field winding, so as to increase the field strength
of the motor.
a

a portion of the stator iron adjacent to the brushes,
as has been heretofore described, for receiving the

motor

force induced thereby will assist the counterelectromotive force induced by the main field winding (F), so as to produce a greater increase in
counter-electromotive
force,
and consequently a
greater decrease in current flow and in torque for
tive

At low

FIG.

order to obtain the
requisite current flow for supplying the required
torque, since the current increases with decrease of
speed at a slower rate than in a direct-current
motor. For certain classes of work the alternatingcurrent motor is therefore less suitable, since its
speed with increase of load does not hold up as
well as in a direct-current motor.
In any motor, whether alternating or direct current, having what may be termed "series" characteristics
such, for instance, as the series motor,
whether direct or alternating, and the repulsion
motor for alternating-current the field strength increases with increase of current. The increase of
field strength tends to balance the drop in counterelectromotive force due to decrease of speed with
direct-current

lar

force will increase with increase of the motor speed,
if the coil is properly connected the electromo-

and

CURVES SHOWING VARIATIONS OF CHARACTERISTICS OF STEINMETZ S MOTOR.

In other words, the speed-torque curve will be
steeper than would have been without saturation
that is, the torques for the different speeds below
point (3) will be indicated by the curve (3 2).
Thus the torques for the low speeds are increased

by

the

saturation

of

a

portion

of

the

magnetic

circuit.
coil or winding which
placed in the recesses in the field magnet adjacent to the commutator brushes. It will be seen
that this coil is in non-inductive relation to the
armature winding— that is, it can induce in it no
current by transformer action; but it is most effectively disposed for producing a flux which gen-

(C) represents an auxiliary

is

an electromotive force in armature winddue to its rotation. For a given current
(C) this induced electromotive
strength in coil

erates
ing,

ciete

Beige

d'Electriciens),

Mr.

Leon

Gerard;

standards committee), Dr. R. B.
Owens and Mr. L. A. Herdt; France (Societe
Internationale des Electriciens), Prof. Paul Janet.

Canada

(local

Mr. Paul Boucherot and Mr. C. David; Germany
(Verband Deutscher Elektrotechniker) Dr. E.
Budde and Mr. G. Dettmar; Holland (KonmkFeldmann
lijk Institut van Ingenieurs), Prof. E.
and Mr. W. Smit; Hungary (minister of commerce). Mr. Joseph Vater and Mr. D. Harsanyi:
Italy (Elettrotecnica Italiana), Prof. L Lombardi
and Mr. Guido Semensa; Spain (Spanish government), Prof. Juan Alonzo v Millan and Prof. Bias
Cabrera Felipe: Japan (Denkigakukwai) (Electrical
,

_

Society of Japan), Dr. Ichisake Fujioka; SwitzerProf.
land (Association Suisse des Electriciens).
L. Farny and
Sweden, Denmark,

J

not

yet

appointed

Mr. K. P. Tauber. Norway,
Argentine and^ Mexico have

their

representatives.

.
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THE SMALL CENTRAL
Practical Hints

on

Its

$1.05 to $1.15 per square foot of pipe surface each
year.
This is figured on a basis of coal that will

(Continued).

V.

Operation of Boilers.

evaporate

—

maintenance cost of electric-lighting stations is in
fuel.
So it behooves the operator of such a
plant to see that his fuel is handled with intelligence and economy. A good fireman is decidedly
a skilled workman, and the conditions under which
he must work should be as conducive to his health
and comfort as possible. His sympathy and help
should be enlisted in all matters relating to the
of

that he

the

Average Cost of Labor per Day to Generate
Steam Under Ordinary Conditions,
Using Coal.

STATION.

Construction and Operation.

Operation of the Boiler Plant As is shown
by statistics, very close to 30 per cent, of the total

him

1906

4,

Single Shift.

CHAPTER

operation

August

and every

boilers,

may know how one

water

of

pound

per

Size of Boiler in Horsepower...

of

—A

about $2.75 a ton on the grates.
of at least 10 or 12 hours' dura-

test

made upon

tion should be

whole

the

S2.00
2.00
2.00

plant, boilers,

and

Number

of Boilers,

once a year thereafter.
Such
annual test, being conducted in a thorough and
comprehensive manner with frequent readings of
the instruments and with the plant running in its
daily service, will result in bringing to light wastes

Number
Number
Number
Number
Number

of
of
of
of
of

engines,
at

75

will cost

generators,

etc.,

upon

its

completion,

3.75
3-75

5

least as often as

given

facility

day's

and
Tests

coal

pounds

seven

V

3'10

A

Vic

1

1

Double

I

i

Boilers. 1.
Boilers, 2.
Boilers, 3.
Boilers, 4
Boilers, 5.

%

:

S2.00
2.00
3.75
3.75
4.00

S2.00

S 2.00

3-75
3-75
4.00
4.00

4.00
6.00
6.00

S 4.00

S4.00
5-75
6.00
7.50
7.75

4.00
5.75
6.00
6.00

300

3-17

8 4.00

6.00
6.00
7.75
10.00

CUT -OFF
EFFICIENCY 100 PER CENT

work com-

pares with that of the next.
The following table shows the

200 to
250

Shift.

S4-oo
4-oo
4.00
5-75
5.75

%

100 to
150

1

it
1

/

3

90 PER CENT

Cost of Labor per Hour to Generate 100 Horsepower of Steam Under Ordinary Conditions.
1

Size

of

u

Twelve-Hour Run.

Eight-Hour Run.

e

1

60 PER CENT

Boilers in
1

Horsepower

75

200

100

300

75

100

200

300

"
1

Number of Boilers,
Number of Boilers,
Number of Boilers,
Number of Boilers,
Number of Boilers,

So- 33 So. 25 So. 13 So. 08 So. 22 So. 17 So. 08 So. 06
2
.12
.11
17
.13
.07
.08
.09
.05
.11
.16
.08
.06
-10
.08
.05
.04
3
.16
.12
.06 • .06
.11
.08
.04
.04
4
-TO
• 13
.08
.07
.04
5
-os
OS
.04
i

1
1

1
1
1

a

A

valuable aid will be found in the use of a
thermometer or other instrument for determining the temperature of the escaping gases.
Several readings taken each day and recorded on
the log with the daily coal consumption will show
quickly enough the presence of soot or scale on

<

<i

side of the heating surface

either

in the
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FIG. 4.
^

increased

temperature of the
escaping gases.
Standard
practice has shown that a flue temperature of 450
to 500 degrees is permissible with the best grades
of coal and for good economy, but this temperature, of course, is dependent upon the fuel used.
Ordinarily, however, an increase of 100 degrees
above the economical temperature represents a loss
of at least five per cent, of the heat furnished
by the coal. The worth of such readings is entirely dependent upon the regularity with which
they are taken, but they permit of a much more
intelligent operation of the plant, and the saving
will pay for the expense and trouble in a short
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Under Varying Loads and Steam Pressures.
Single Cylinder Condensing Engine.

STEAM PRESSURE 60 POUNDS.
Points marked -show where indications were taken.
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Mechanical

have

employed with
greater or less efficiency, but this depends so much
upon the grade and kind of coal used and upon
the design of the stoker itself that no general
recommendation can be made. It is a subject well
worth investigating, however, and to be given
stokers

been

:

o
!

V-

o
"

70 PER CENT
i

"

i

r

consideration in connection with the conditions of
draft space, capacity of plant and nature of the
coal to be used.

n
n
^

Z

Other patented forms of furnaces, notably the
down-draft, have been used with satisfactory results, especially in the burning of low-grade coals.
Their success depends, however, upon the ability
of the fireman, the draft provided and the amount
of work required of them compared with the capacity of the boiler.
They do not add to this
capacity, although, properly built, their use shows
an economy in fuel in a more complete combustion, which is itself a preventive of smoke.
Using the stack gases to heat the feed water has
been previously mentioned.
These gases have
been used similarly to warm the air supplied to
the furnace and have shown a resultant economy.
This economy is not large, however, and so far has
passed as an interesting experiment only and has
not been adopted as the best practice.
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STEAM CONSUMPTION
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Single Cylinder Condensing Engine.
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Very
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close to 3.6 gallons of feed water are used
the development of one boiler-horsepower per
hour.
Figured on a basis of 100 horsepower, the

1

1

el

in

%

requirement would be six gallons per minute. But
the demand is not uniform, and service might be
1

demanded which

\

50 to 75 per cent, in excess
of this.
safe provision is so to size the feedwater pipes that they will deliver 10 gallons per
is

1

A

minute

every 100 horsepower of boiler capacity without too great speed of flow and consequent loss by friction.
All pipes conducting live steam should be lagged
with some good covering and that covering kept
in repair
for the reduction of the loss of heat
due to radiation.
Exhaustive tests have been
made with various coverings and under conditions
the duplicate of those met daily in actual practice.
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60 eER CENT
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August
which,
test

pay for the cost of the

will

corrected,

if

many

times over.
addition to this

annual record of performshould be tested at least every
week, and indeed it is not a bad plan to place a
water meter in the feed-water pipe and keep a log
of each day's service in the amount of water
In

the

ance,

:
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pay

for any expense incurred
meter and in keeping the log.

CHAPTER

boilers

evaporated and the number of pounds of coal
Such an arrangement
required to evaporate it.
makes a very satisfactory check upon firing as
well as. upon the grade of coal furnished from day
And these records, together with three or
to day.
four readings of the temperature of the flue gases
each day, should go to the office to be placed on
where they may be consulted and compared
file,
The effect of keeping
with other like records.
an eye on the boiler-room is bound to be a better
service, which in the saving of coal will quickly

)s

installing

the

judgment must be exercised in making
which lies between the simple or comThe engine which
pound, high-speed or Corliss.
is most economical in its steam consumption is not
necessarily the most economical investment, for
all questions of room, flexibility, amount of investchoice,

a

* CUT-OFF
EFFICIENCY 100 PERCENT

it

d
SO PER CENT
£
1-

c

!

consume

engines

horsepower-hour

in

production

the

upon which
their relative economy is founded, and this is the
recognized common ground upon which they are
of

Careful

Vs

cost of producing steam have greater or
However, the amount of steam which

various

these

VI.

Steam Engines.

this

ment and

less weight.

In planning a lighting plant where the power to
be used is steam, the type of engine to be used
must be determined early, for upon that hinges
the whole steam plant in size and arrangement.
This choice is influenced by the working conditions
which are to be met and by the financial investment which the size of the plant will warrant.

^

V32

V10

in
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a

first

basis

compared.

to be

The

the

is

of units to be employed in the station
another matter which must have weight in the
determination of type.
For manifestly it would be
poor economy to employ a low-speed engine driving through a line of heavy shafting and belting
for the sake of a low consumption of steam per
indicated horsepower in the engine.
No less
would it be of doubtful economy to invest in a
high-priced engine of high efficiency in steam
when the cost of coal delivered under the boilers
size

is

is

low.

Since different engines require different amounts
of steam to produce a horsepower, the standard
by which the horsepower of an engine is gauged
is the amount of water
required per horsepower
per hour. This, according to Dr. Thurston, in
good engines is equal to the constant 200 divided
by the square root of the steam pressure,
200

j

V pounds

80 PER CENT

u

150.

-

±

70 PER CENT

best engines

pressure.

constant is as low as
high-grade engines, working,
200
or 22.25
say, at 80 pounds steam pressure,
In
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made

tests

in

or 15

,

100

However,

operating

stations

that in regular practice at 80 pounds steam pressure

SHOWING EFFICIENCY
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pounds water, and in the most economical engines,

HOUR

shown

is

as follows

—

non-condensing high-speed engines 30 to
36 pounds water per horsepower per hour.
Corfiss engines
26 pounds water
per horsepower per
Single-cylinder

Single Cylinder Condensing Engine.

STEAM PRESSURE 720 POUNDS.

hour.

—

Compound condensing high speed 21 pounds water per
horsepower per hour.
Compound condensing Corliss 16 pounds water per
horsepower per hour.
Reducing this to coal (one pound coal evaporating seven

Points marked ° show where indications were taken.

—

I0U

L«:
!

^r

,

X

pounds water)

1

—

:

non-condensing high-speed four to five pounds
horsepower per hour.
l
3 /2 pounds coal per horsepower per hour.
Compound condensing high-speed three pounds coal per
horsepower per hour.
Compound condensing Corliss two and one-quarter pounds
coal per horsepower per hour.
Single

*

N^J

coal per
Corliss

vL
!

""N,

—

—
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II

1/

UJ 10

/
1

1
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ciency.

For the purpose of giving a fair idea of the
economy of both types of engine the accompanying charts are presented.

1

—

Compound engines have a supposed economy
over single-cylinder of 12 per cent., but experience
with compound engines would indicate that this
economy is not obtained except where a nearly
constant full load and high steam pressures are
carried, or the engine is used condensing.
Tripleexpansion engines do not come within the limit of
this series of articles, except in direct-connected
work running from 150 horsepower up, when the
makers of these engines promise the highest effi-

1

relative

PERCENTAGE OF RATED CAPACITYFIG. 8.
Curv.e:

fig. 9.

DELIVERED HORSE POWER

SIJIPLENON-CONDENSING ENGINE.
showing Efficiency.working a t varying loads.

HIGH SPEED ENGINES BELTED DIRECT AS COMPARED WITH
THE CORLISSTEJTGINE DRIVING SHAFTING AND BELTING

F.FFICIENCY OF

It is admitted that in the many stations throughout the country the local facilities, quality of fuel
and supplies, physical condition of the lighting
plant, efficiency of construction and economy of
operation, all vary indefinitely; yet there is an
average set of conditions that will apply to a majority of the lighting stations
and it is under that
average set of conditions that these curves were
plotted several years ago by Mr. B. J. Arnold,
;

of the American Institute of ElecEngineers. The curves in Figs. 4, 5, 6 and
7 show the efficiency in steam consumption per
delivered
horsepower per hour under varying
loads and different boiler pressures of 60, 80, 100
and 120 pounds, respectively.
On these curves the lowest water consumption per
horsepower-hour has been assumed as 100 per cent,
efficiency, and curve' plotted each way from this
point, showing the increased water consumption
or decreased efficiency as the point of cut-off

past-president
trical

'

varies.

Efficiency

in

steam

consumption

in

all

these

curves varies inversely as the number of pounds
used per delivered horsepower-hour, and, as before
stated, the number of pounds at the most economical point of cut-off is taken at 100 per cent, efficiency.

The
-

1
2

3—

'

Curve Corliss engine
'•
1 H.Speed engine of equal H.P.
•
" engines each of one half the
2 "
"
3
" " one third "

HJ%
"

facilities

were lacking to make a

The

test

at

otherwise the curve of effistill greater gain in economy.
most economical point of cut-off under each

150 pounds pressure,
ciency would show a
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steam pressure and the relative point of cut-off
percentage of load are clearly shown.
The curves present an object lesson that demonstrates the economy of high steam pressures,
and of varying the steam pressure with the load.
Fig. 8 gives the efficiency under varying loads

running under_ these conditions involved higher
braking and accelerating duty than in regular op-

ment,

erating

engine more
commonly used than any other type. This curve
was taken from the indications of an engine of
80 horsepower working under 80 pounds steam

for

the smelter contains the stepdown transformers for lowering the pressure to
2,200 volts for distribution to the various parts
of the plant. The Anaconda company has also recently purchased a waterpower plant located at
Flint Creek, about 31 miles from the smelter, and
capable of supplying about 1,500 kilowatts. The
power from this plant will be used principally for
the operation of blowers and air compressors in
the smelter power house.
The concentrating plant is the first u.nit to be
driven by electric power exclusively, the four large
induction motors being used for this purpose.
The
mill as a whole is divided into eight sections, four
on each side of the engine room. Two induction
motors will be installed in each half of the mill,
and connected to the main shaft by rope drive
and friction clutch pulleys. Each motor has a
1,200-horsepower output at 360 revolutions per
minute, synchronous speed, and will furnish power
sufficient to operate easily two mill sections.
These large motors, two views of which are
given herewith, are notable not only on account
of their large size, but also because of their having
squirrel-cage rotors, something unusual in motors
of this size. Their guaranteed full-load efficiency
is 91 per cent, and full-load power factor 92 per
cent.
Squirrel-cage motors were chosen for this

to the

of

single-cylinder

a

non-condensing

the dots showing the points at which
The engine running
cards were taken.
required eight per cent, of the indicated
light
horsepower, so that it is near the average case.
The line marked 100 per cent, of load is at the
rated power of the engine as given by the maker,
pressure,
indicator

and
is

may

it

be noticed that the water consumption

greater as the engine varies from

under or over.
Fig. 9 shows

its

load either*

relative

Dotted curve No. 1
set of conditions.
shows a high-speed engine of. the same size as the
Curve No. 2 shows the load divided in two
Corliss.
average

engines, each

one-half the capacity of the

Corliss.

shows the load divided in three eneach one-third the horsepower of the Cor-

Curve No.
gines,

the

3

tives

It

will be

than

in

the

picture

illustrates

2,200-horsepower

100-ton,

New York

Central

Lines,

No.

built

following
6000,

of

locomo-

named have

which the manufacturers
the

eight

electric

same design as the locomotive

the

which

made such

a satisfactory record. There are in
now complete. Of the eight locomotives shown, Nos. 3401 and 3402 have Deen
shipped to New York. The remaining locomotives
are well underway at the shops of the General

has
all

14 machines

Electric

Company and American Locomotive Works,

expected that the complete number, 35,
be ready for service in early October.
The illustration gives a graphic idea of the substantial proportions now attained by electric rail-

and

it

is

will

Induction Motors for Reduction Plant
at

Anaconda.

Some unusual

features are embodied in the four
large induction motors to be installed as a part
of the electrical equipment at the reduction plant
of the Anaconda Copper Company at Anaconda,
Mont., mention of which was made in the Western
Electrician of February 10th. These motors were
designed and built at the electrical works of the

noticed that the curves are longer
previous charts, although they figure
alike.
This of course is due to- plotting the per
cent, of the load in squares of 10 instead of 25
so as to have the per cent, of efficiency and load
of equal proportions.
The Corliss engine consumes eight per cent, of
the steam delivered by the boilers in turning itself
and flywheel over. The shafting and belting consume 12 per cent, of the horsepower of the engine.
Thus the horsepower delivered to the dynamos is
84 per cent, of the horsepower delivered by the
boilers under ordinary conditions.
The frictional load of the high-speed engine
liss.

35

roading.

economy of singlecylinder high-speed engines as compared with a
engine, working under the
single-cylinder Corliss
the

service.

The accompanying

which

electrical

A

will be one of the most
developments of the West.

sub-station

important

at

|

.

averages five per cent.
The average coal consumption is one pound
of coal for every seven pounds of water evapoefficiency
26 pounds
rated
the average Corliss
water per delivered horsepower per hour, the average high speed being 32 pounds water per delivered horsepower per hour.
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;

It

is

under

this

set

of conditions that the com-

curves of efficiency of the Corliss
high-speed engines are shown in Fig. 9.
parative

and

[To be continued.]

A

String of Electric Locomotives.

In October last the
endurance rim of the

first

half

of the

50,000-mile

high-speed electric locomotive No. 6000, built jointly by the General Electric

first

Company and American Locomotive Company,
the test tracks of the New York

was completed on

Central lines in Schenectady, as noted in the Western Electrician at the time. On June 12th this

TWO VIEWS OF 1,200-HORSEPOWER 60-CYCLE INDUCTION MOTOR FOR ANACONDA COPPER

Company

Cincinnati and are part
of the equipment for the 10,000-ton concentrator of
the Washoe smelter, a new part of the $9,000,000
reduction plant of the Anaconda company. This
plant is to operate with power supplied by the two
stations of the Helena Power Transmission Company, on the Missouri River near Helena, nearly
100 miles from Anaconda. In addition to power
being furnished for the smelter and street railway
of Anaconda, the improvements now in progress
will, when completed, make it possible for the mines
of Butte to utilize Missouri River power.
The output of copper from the Washoe smelter,

Allis-Chalmers

in

which has been equipped throughout with electrical
drive, is from 15,000,000 to 17,000,000 pounds per
month. Formerly all the power required was supplied by steam engines, and a certain amount of
steam power will probably always be used, as

installation because the conditions

PLANT.

under which they

favorable and also because of
factor of this kind of motor as
compared with the wound rotor type. The motors,
being connected to friction clutches, start up light,
and, as the mill runs continuously, it is not expected that the motors will be started at all frequently. The power system of the Missouri River
Power Company is so large that the occasional
starting of one of these motors will not cause undue disturbance, while the higher power factor

have to

start

the higher

are

power

under

ordinary running conditions is a decided
advantage. Tests show that those motors exceed
the guaranteed power factor of 92 per cent, and
that the starting current taken from the line will
not exceed full-load running current when starting
the motor with its ropes and friction pulley connected.

Starting is effected by an oil-immersed controller
cannected to an auto-transformer which lowers the
applied voltage at starting. The controller has six
steps, so that the motor can be brought up to
speed gradually. Since the motors are arranged in
pairs in the mill, one controller is provided for
each pair of motors, and the necessary instruments,
switches, etc., are mounted on two two-panel marble switchboards placed near the motors.
The controller is operated by means of a hand wheel on
the

front

of the

board.

The main switches and

EIGHT IOO-TON ELECTRIC LOCOMOTIVES IN A ROW.
locomotive

completed

second half of this exhaustive service test. The maintenance expense
per mile for the complete 50,000-mile run is reported as $0.0126. This figure includes all maintenance expense on motors, brake shoes, tires, inspection and other miscellaneous items. Moreover,
the operating conditions were much more severe
than those to which the 35 electric locomotives,
which have been ordered, will be subjected. The
test locomotive hauled a train averaging from 200
to 400 tons over a six-mile track, and high-speed
the

some of the steam boilers utilize the heat contained in the waste gases from the furnaces. However, this power, obtained from a by-product, is
not nearly sufficient to operate the whole plant,
and all additional power is in the future to be
supplied by electricity.
second huge dam is being built across the
river, near Helena, by the Missouri River Power
Company, by which the waters will be backed up
to form a lake near the capital city.
The transmission of power at a pressure of 70,000 volts
over a double line to Anaconda, nearly 100 miles
distant, involves a pole line and accessory equip-

A

also the transfer switch
for connecting either motor to the controller are
of the oil-immersed type and interlocked with the
controller handle in such manner that it is impossible to close the main switch of either motor while
the controller is at the "on" position.
In addition to the four large motors, there is
also provided a 200-horsepower variable-speed 60cycle 2,080-volt induction motor for operating the
pumps in the mill.
For the equipment of the sub-station the AllisChalmers Company has furnished three synchronous
motor-generator sets of 300 kilowatts output each,
and one small induction motor-generator set for
starting and exciting the synchronous sets. The
300-kilowatt sets are driven by 12-pole 2,080-volt
60-cycle synchronous motors, and run at a speed
of 600 revolutions per minute. The direct-current
generators for these sets are compound wound for
550 volts and are easily able to carry 50 per cent,
overload for two hours without heating more than
55° C, and without sparking. These units will be
used for operating direct-current crane motors
throughout the plant and also for furnishing power
to the Anaconda street railway.
During parts of
the day the load will be quite light, and it is intended to operate the synchronous motor with overexcited fields, so as to compensate to some extent
for the lagging current caused by the induction

motors.
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Automatic Feeder Regulators.
voltage regulation of individual feeder
circuits for both power and lighting is recognized
as an important factor in the economical operation
of a power plant. Such regulation may be controlled by the station attendants, or automatic methods of regulation may be adopted. For automatic
regulation of feeder circuits the General Electric
Company manufactures two forms of voltage regulators which are of special interest, known reThe general
spectively as type BR and type IR.
principle of operation of both these forms of regulators is similar in that they are in effect variable-ratio transformers or compensators having two
separate windings. The primary or shunt winding
connected across the line, while the secondary
is
the
or series winding is connected in series with
While both forms of regline to be controlled.
the
ulator boost or lower the voltage by changing
transformer ratio, the method used in the two

Proper

cases

are quite

different.

_

In the BR type of regulator the windings are
assembled on a shell-type core, and taps are
stabrought out from the secondary winding to
The various combinations of
tionary slip rings.
made by
turns producing the voltage change are
in
controlling mechanism of the regulator,
the
type of regulator, on the other hand,
secondary and primary windings are assembled upon
cores.
separate cylindrical and concentric sheet-iron
the
the

87

At
scribed, until the line voltage becomes normal.
instant the contact-making voltmeter opens,
in turn opening the relay switch and the motor
that

circuit.

In the BR type of regulator the contact-making
voltmeter forms an essential part of the control,
but the relay switch is omitted. In this type ot
machine the driving motor, which may be of any
type, revolves continuously, but operates the revolving-switch mechanism only when the magnetic
clutches on the horizontal shaft are energized. A
single motor may operate a number of regulators.
The contact-making voltmeter, responding to the
rise and fall of the line voltage as in the case of
the IR regulator, sends a direct current through
one or the other of the clutches. These clutches
then rotate the switch by means of the mechanical
arrangement of the bevel-gear drive, as explained.
If it is desired to compensate for line drop and
maintain a constant potential at some distant point
on the feeder it is only necessary to provide the
relay with a compensated winding, connected in
series with the line, or through a suitable current
transformer. The compensated winding on the relay is arranged with two sets of dials, so that a
very close adjustment can be obtained within the
In the
limits for which the device is designed.

above and below normal. The BR regulator
usually built in sizes from 11 to 22 kilowatts,
while the IR types for single or polyphase circuits
range in size from 5.5 kilowatts to 44 kilowatts.
Of the accompanying cuts, Fig. 1 shows the
switching mechanism of the
regulator, Fig. 2
the IR regulator and Fig. 3 the BR regulator com-

cent,
is

BR

plete.

Progress of the Stanislaus Power Project.

The

Stanislaus Electric
Power Company has
completed a lot of preliminary work in the vicinity
of its proposed 40,000-horsepower electric transmission plant, which is to be installed at Stan-

IR

or secondary winding is arranged in
on the inside circumference of the stationary
is
outer core, and the shunt or primary winding
placed in similar slots on the outside circumferin
ence of the movable inner core. The change

The

series

slots

the
varies
the angular position of these cores
and
flux distribution and so produces the boosting
lowering in the voltages. The coils on both sta-

Fig.

1.

Switching Mechanism of

BR

Regulator.

Fig.

2.

Fig.

IR Type.

3.

BR Type,

AUTOMATIC FEEDER REGULATORS.
tionary and movable cores are in effect polar windWith a given
ings, and both are similarly wound.
pole of the primary opposite a given pole of the
secondary, the regulator will boost the line voltage,
while, if dissimilar poles are opposite, the voltage
will be lowered.
The mechanical arrangements of the regulators
regulator, in
are compact and simple. In the
which there is no moving core, the connection
changes are made by a rotating switch. The moving member of this switch carries a series of fingers, each of which is connected to a corresponding stationary collector ring by means of a suitable brush, and the ring is connected to the line
through a preventive resistance. This resistance
allows a small exchange of current between the
fingers and thereby rpevents any break in the cirThe
cuit when passing from one step to another.
switch is operated on a vertical shaft by a bevel
gear, which in turn is driven by magnetic clutches
on the horizontal shaft, the switch rotating in one
direction or the other, depending upon which clutch

BR

is

excited.

IR type of regulator the mechanical arrangement is exceedingly simple. The movable or
primary core is mounted on a vertical shaft, the
upper end of which carries a worm gear segment,
while the other end rests in a step bearing. Both
primary and secondary windings are brought out
by means of flexible cables, with the exception of
large regulators for rotary converters, which have
secondary arranged with bus-bar terminals.
the
The entire arrangement is simple and substantial
in
construction and, with the exception of the
In the

windings, is practically indestructible.
Both types of automatic regulators are operated
by polyphase motors, but the method of control
In the IR or movable core regulator
is different.
Across the potential
the operation is as follows:
transformer in the feeder line is placed a contactmaking voltmeter, the regulator being in series
with the line. As the line voltage rises or falls
the contact-making voltmeter responds, making contact on
one of two points, respectively. These
contacts in turn close the circuits in a relay switch
This relay
which starts the polyphase motor.
switch operates the motor in either direction, according to the "boost" or "lower" position taken
by the contact-making voltmeter. The motor then
main circuit voltage by
revolves, adjusting
the
changing the angular position of the cores, as de-

IR

regulator, where there is considerable inertia
the
moving parts, a magnetic brake operates
when the motor circuit is opened, which prevents
hunting, but this device is not required on the
type, since the parts are light and stop when
released by the clutches.
Each of these regulators has its individual application according to the operating
conditions.
designed
for
The
regulator is particularly
feeder circuits where the fluctuations in voltage
are very rapid. Such conditions are imposed when
both lamps and induction motors are operated on
the same circuit.
The rush of current taking
place when a large induction motor is thrown on
the line makes the lamps flicker unpleasantly unThe
less a quick-acting regulator is provided.
type of regulator meets these conditions and smooths
out the fluctuating voltage curve, as it operates
over its full range from lower to boost in six
seconds. The IR type, on the other hand, is well
adapted for lighting circuits where the load comes
on more gradually and such quick regulation is
not essential, as, for example, the regular lighting
load at a power station, which increases rapidly
in

BR

BR

BR

toward nightfall.
While both these types of regulators have good
efficiencies and power factors, the maker declares
that these are of relatively small importance. The
"Take, for example,
manufacturing company says
the IR type of regulator. Feeders seldom require
a regulation exceeding 20 per cent., and a regulator
having even as low a power factor as 85 per cent,
does not have any appreciable effect on the line.
Such a regulator would have a magnetizing current and a reactance exceeding 25 per cent.,' and
assuming that the regulator is arranged for a 10
per cent, boost and lower, and that the power
factor on the line is 100 per cent., the effect of the
regulator having this low power factor and with
full load on the line, will only reduce the power
In other words,
factor on the line 0.2 per cent.
the power factor would become 99.8 per cent.
With a five per cent, boost and lower regulation
under the same conditions, the line power factor
would be 99.9 per cent. It is therefore evident
that the reactance in the regulator has a negligible
effect on the power factor of the system as a
:

_

whole."

Both types of regulators are built in standard
for 60 cycles and 2,200 volts to boost and
lower the voltage either five per cent, or 10 per
sizes

Cal.
About 1,000 men are at work under
direction of the company's engineers, who make
their headquarters at Vallecito, Cal.
Excavating
has been commenced for the foundations of two
large rock-filled concrete dams that will impound
the waters of the Stanislaus River at Kennedy's
Meadows and Relief Camp. The ultimate storage
capacity of the reservoirs at these two points will
be one billion gallons each.; The contracts for
three or four three-phase generators of about 5,000
kilowatts each, and a like number of waterwheels,
will be let by Sanderson & Porter, who have general supervision of the project.
The power company has completed a tractionengine road, 14 miles in length, from Angels to
Stanislaus, and has a 125-horsepower Holt steam
traction engine in operation. It will haul in machinery from the railway station.
similar engine is running in Tuolumne County, where the
company is rebuilding and widening 40 miles of
the Mono road so as to adapt it to heavy traction
hauling.
The cement and heavy materials for the
construction of its flumes and dams will be taken
islaus,

A

by this route, extending from Middle Camp to
Kennedy's Meadows. Although the late season has
retarded the hydraulic work, from present indica-

in

tions the transmission of power to San Francisco
will be accomplished within two years.
The company has also commenced grading a narrow-gauge
railroad, 15 miles in length, which will extend

and west from Middle Camp, connecting
with the Sugar Pine branch of the Sierra
Railway, now nearing completion.
north

'

there

Zinc Production of the United States.
The production

of zinc in the fear 1905 amounted
short ton^, according to a report prepared by Charles Kirchhoff and published by the
United States Geological Survey.
This is an increase of 17,147 short tons over the production of
The production of zinc has more than
1904.
doubled since 1897, when it amounted to 99,980
tons.
After January 1, 1907, the collection of statistics on lead, zinc and quicksilver for the United
States Geological Survey will be in the hands of
During the
M. Boutwell, assistant geologist.
J.
present field season Mr. Boutwell will visit the
principal producers of ores of these metals, the
most promising camps where these ores are mined
and the central smelters of the country.
to

203,849

!;
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SELLING ELECTRICITY.
Under

this

heading will appear, from time

to time, articles,

to increase the existing

demand

The New-business Department
tral

suggestions and examples which will be of assistance in the constant effort
and to create new demands.

Cen-

In

Stations of Smaller Cities.'
By S. M. Kennedy.
in the electrical busiis either going ahead
matter of fact, a really

or falling back.
healthy electric

As

a

.

company should be behind with
should be rushed
its new work most of the time,
with orders and straining to keep up with them.
ineffiIt is not meant by this that there should be
cient methods, or insufficient help, but that the
pressure of constantly increasing demands for elecenergy should be impatiently pushing forward
the orders awaiting their turn for attention.
The great problem which central-station managers are trving to solve is one of equalization. It
sale of electric
is highly desirable to increase the
energy in every legitimate way, but some ways are
more profitable to a company than others. In a
growing city it is an easy matter to build up a
"peak." But it takes efforts and brains to broaden
the "peak," to build up a day load and to reduce
the difference between the peak load and the minidemand. These are prime reasons ^for the
existence of a "new-business department." It is
to this department that the central-station manager
proper
mil:
..„st look in order that he may obtain a
ioad for every hour of each day, and every day
trie

mum

no longer

A

new-business department is
sidered an experiment or a fad;

con-

is a necessity
it
the operation of a central station. The generator is the heart of the plant, but the newman cannot
business department is the lungs.
get along without a heart, neither can a central
man can get along with only one lung,
station.
or part of a lung, but he will die if the part
shrinks up too much— and so will a central station.
For cities of 50,000 population and under, the staff
of a new-business department proper, may consist
of from one to 12 individuals, depending altogether
on the size of the city, the local conditions, and
the rate of speed with which certain objects are

in

A

A

to be attained.
It is safe to say that no city on this continent,
no street, no block, and no house can claim to be
properly illuminated, or to have all the electricityconsuming devices which might be' used with advantage. It is safe to say that in every city of
any size there are hundreds of horsepower in
steam and gasoline engines being operated at a
greater cost than necessary, just because their

owners have wrong ideas about electric energy and
are not aware of the great advantages to be derived from its use. It is safe to say that there
are many electric appliances which could be installed in each household now using electric light.
In every community there are many thousands
of dollars in revenue waiting to be picked up from
the sale of current, the production of which would
not increase the central-station plant investment to
the extent of one cent. As a matter of fact, the
people really want to know all about the possible
advantages of electricity, and this curiosity should
bt stimulated and satisfied by the central station,
as it is entirely in line with the growth of its
business. More light and more power can be sold
to consumers, as well as non-consumers, but it
must be done by hard work. Men with a knowledge of salesmanship and business methods are
required successfully to spread the news of elecpossibilities, to swell the number of consumand increase the amount of individual consumption. This is the kind of work cut out and

trical
ers,

waiting for the new-business

department.

More Light.
of 20,000 population,

city

a

Well, maybe they do know of
some of them— but not from the central-station
office.
And yet those housewives are ready to use:
electric toasters, chafing dishes, irons, sewing-machine motors, plate warmers, coffeepots, curling
tongs, broilers and a dozen of other conveniences.
But they must be told about them.
"ythh
el
X es J«st POWER. But spell
ih
that word with capitals, for it usually means day
j°ad, and that is what our friend the manager
"s looking for.
That city of 20,000 is using lots
°f power in intermittent and constant operation,
How much of it electric? Is the manager going

A

to

have 3,000 consumers,

all

using

company may

a

Perhaps the

light.

manager contentedly leans back in
and, in answer to an inquiry, says:

his

office

chair

f

f

down

sit

good; we keep adding to our consumers right
and must soon increase the capacity of
our plant." And at the same time his load curve
may probably resemble the spire of a church as
His 3,000 customers could
much as anything else
!

probably be increased to 4,000. They are all using
Splendid! What do they want, first? More
light.
It is an axiom in this business, that the
light
more opportunities there are for using light, the
more light will be used. Some' of the residences
!

are without porch lights, hall lights, portable lights,

tric signs.

lights and outdoor lights.
inside lights and more elecfactories and workshops need more

outhouse

lights,

want more

The

and reflector lamps. Good light makes cheerful and efficient workmen, and good workmen deserve good light.
And More Power.

arc

What
the

Do those householders know of all
appliances which add so much to the

next

electric

until

new factories start, and wait
come to his office and inquire

fewer orders.

What must be done to obtain these valuable
kinds of business? Educate, Instruct, Demonstrate,
Persuade. If you want to sell more light, show
your customers that they need more. If you want
to derive the increased income from the use of
electric appliances without increasing your investment,_you must create a demand for the appliances,

w ^ nt

you

down during
power users
trie

energy.

cleanliness^

P ower consumers to hold your plant
the daylight hours, then show the
your city the advantages of elecThey must learn of the convenience,
in

and

reliability

of

electric

motor-driven

They must be shown

power.

the saving in insurance, interest and depreciation.
They must have
all
these things explained and demonstrated to

them. They must become interested, then anxious,
then hungry.

Electric Irons Lent to Customers.
The company with which the writer is connected
operates in one city with a population of 225,000
and in 17 other cities with populations varying
irom 4,000 to 25,000, and has upward of 30,000
electric consumers.
About 18 months ago it was

decided

stimulate the sale of electric laundry
use in private dwellings, some hundreds
having already been installed in various laundries
on the system and found to be giving great satisfaction.
Within 12 months there were installed
in residences over 1,600 irons, which were all paid
for by the consumers using them.
Careful data
was compiled, and it was conservatively estimated
that the average monthly income from each iron
was 65 cents, or equivalent to eight dollars a
year._ It was also apparent that those who had
the irons were highly pleased, and, in numerous
instances, were inquiring for other appliances.
But
many did not have the irons that would gladly
use them, who could or would not spend the money
to buy them.
Now here is what the company discovered Electric irons were good things day load
lighting rates;
no increased plant, line, transformer or meter investment average income at
least eight dollars a year, 1,600 of them installed
Why not 10,000 ? But the people won't buy them
Well, let's see
Every thousand irons out increases the annual income $8,000;
10,000 irons
would mean $80,000! Just like finding it! What
was to be done? Invest a little money. Take a
little risk.
Loan the irons to customers who will
use them.
That is what our company has done. The first
order placed was for 3,500 irons, and within 12
months from the time the plan was put into effect
the company will have loaned not less than 7,500
irons, and there will probably be in use on our
system altogether 10,000 electric irons in 1907.
That- is one way of getting new business and making it easy to obtain more.
irons

to

for

—

:

;

!

!

"Yes, business

along,

stores

;

what can be done? If he does, he will probably
have few inquiries. Is he going to wait until
those existing power users, who have steam and
gasoline plants, meet with accidents and then expect to have them ring him up for information?
Well, maybe he'll have a few calls, but he'll have

!

This is an abridgment of the paper awarded the second
1,
prize (S300) in the recent competition of the Co-operative ElecMr, Kennedy is connected with
trical Development Association.
the selling department of the Edison Electric Company of Los
Angeles, Cal.

One more

to the means adopted by
the same company to obtain power business. It
often happens that a power user may be interested
in electricity, but . he has his money tied up in
a steam or gasoline engine and does not wish, or
thinks he cannot afford to invest more. During the
last two years our company has purchased such
plants, in units averaging 20 horsepower each, to
an aggregate of over 1,000 horsepower. These engines have been resold and shipped to territories
away from the company's lines, and their former
owners are now invariably strong advocates of
electric energy.
But engines have only been purchased in this manner where there was no other
way of obtaining the electric power business. Owing to the lower cost of motors, most of these
exchanges were made without loss to the company,
although in some 'cases it was figured out that an
initial loss must be met in order to obtain profitable and permanent power business.

reference

Ways and Means.
And now we come
means.

How

is

the

1906

and persuaded? What is it that the newdepartment must do to begin with, and
what must it continue to do ? The answer is

to the question of ways
public to be educated,

Advertise.
Solicit.

Exhibit.
Systematize.
Foster existing business.

The new-business department cannot be divorced
from the other departments of the company. It
must of necessity keep in touch with the operating
and construction ends, must be close to the accounting side, and in constant communication with
the customers' department. The manager of the
new-business department may not be an engineer,
but he must have absorbed a considerable amount
of technical knowledge. He may not be an accountant, but he must know how to figure. He
may not be a meter reader, a collector or a
troubleman, but he must know what are the difficulties in each position.
And, above all, he must
know the public. He must know its failings, its
prejudices, its needs and its opinions.
'

Advertising.
In the conduct of a new-business department
the subject of advertising is ever present. It is
one of the mainstays and must receive careful attention.
But let us take it for granted that the
manager acknowledges the importance of advertising.
The next question is, What are the best
methods of publicity? Probably, more than anyone else, the man who advertises must put himself
in the place of those whom he wishes to reach.
With this idea before him, he will understand how
to attract the attention of the public, where to
place his advertisements, and when the psychological moment arrives to produce the best results.
For the reason that the public cannot be
all reached in the same way, it follows that all
honest advertising is good. Some people never
look at the advertisements in the daily papers, but
will eagerly scan each advertising page in a magazine.
Others never see an ad in a periodical, but
yet their eyes catch the notice on a billboard, or
the card in a street car. Again, there are others
too absent-minded to note anything on billboard
or in car, but put a circular or letter in their
hands, and it will be read from beginning to end.
Consequently, if you wish to reach every class,
use every medium of attracting their attention.
You don't require to go after all at once but go
;

after

them somehow.
Newspapers.

Newspaper advertising pays in many ways, its
returns being visible and invisible. It frequently
happens that considerable space

is

taken in order

the press. The friendship of your
important. Foster that friendship,
is
but do not neglect the space you take just because
you think it is there always, and the ad may be
changed at the same time. If your ads are built
right,
if
they attract attention and say something, they will help your business and increase
your income. It is a good plan to tell one thing
at a time, to change the copy frequently, so that
it may not become stale, and to use a snappy, concise style which
will gradually draw a regular
following of readers, who will look for your ad
in the paper just to see what you have to say.
What you print will be read by consumers and
non-consumers. Say something to each. The first
named should be using more current. Point out
The others need
to them where they need more.
Show them where they will be better
to begin.
off.
Create the desire. You do not require to be
an advertising expert. Know your own business.
Be thoroughly acquainted with the public needs.
Talk in the ad as you would to a prospective customer sitting in your office. Attract attention
to propitiate
local papers

then be short, direct and crisp, and

show
will

that

you believe

carry

conviction

in

what you

with

let

your words
and they

say,

them.

Circulars, etc.

The mailing

Buying Old Plants.

is

cellar

life?

for the promoters to

If

of the year

In

comforts of

4,

;

structed
business

for electric current

There is no standing still
ness, and a central station

The

:

and
in-

of circulars separately or along with
bills is a successful way of arousing interest, but
to
be
the circulars require
carefully
prepared,
printed on good paper and always artistic. Neat
booklets or folders should be interchanged with
the circulars, and each should draw attention to
one subject only. Billboards are splendid for spe
cial announcements, and catch the eyes of many
who will not read the papers. He who runs may
read a poster and
read and
remember.
Street-car advertising is also valuable to impress
an idea on the public. If a man is sitting in a
car for 10 or 15 minutes, and one of your ads is
opposite to him, he will read it, whether he wants
to or not.
And if what you say is catchy or
important, he will not forget it.

—

mam

Other Forms of Advertising.
"Follow-up" letters are a dignified and desirable
means of drawing the attention of selected people
to a subject which should be of special interest,
and are always productive of good results. These
letters should have a personal touch to them, and
should be neat and attractive in style and diction,
avoiding altogether the appearance of a general
circular.
By this means the individuals you wish

;
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to reach are talked to without chance or haphazard.
It has been found that one of the best ways of
drawing attention to a subject with existing consumers is to use the backs of monthly bills. If
you wish to advertise electric appliances useful in
a home, put a snappy notice on the backs of the
bills.
If you wish to have merchants consider
window lighting, electric signs or fans, talk to
them briefly on the backs of their bills. Say

each month. Somehow ever}'
look at an electric bill to
see the amount. When they see the amount let
them also notice a bold line reading "See Other
Side." They'll turn the bill over and read your
ad. That's what you want them to do.
The new-business manager should do his advertising well thoroughly, intelligently and systematically.
If he cannot do it himself, or have
someone on his staff who can, he had better pay
an adsmith to take the details of the whole matter
ofi'
his shoulders.
But let him advertise, and do

something different

man and woman

will

—

Soliciting.

and the prospective consumer must either
someone up, or someone must hunt him

contract

;

up, in order to bring matters to a desirable climax.
It is a good plan for a representative of the company to do the hunting. The man who reads the
ad might have good intention, but a bad memory.
"The best cause requires a good pleader," and

managed new-business department requires
There are some lines in which a
Not
solicitor requires only to be a good talker.
so in selling light and power. A good talker is
all right, but he must first be honest, earnest and
straightforward, and what he says must carry
"with it the ring of the truth. The solicitor goes
the best

good

solicitors.

the public. He meets the people in
homes, offices and places of business. He
does not represent himself; he represents the company, and the public is going to judge the company by the action and words of the solicitor.
Often he is the only one about the company whom
the customer knows. The president, directors and
officers may be men of standing
great men in the
community but the average customer does not
know anything about them. He judges the officers
by the kind of men they send out to talk to him.
Do not think that any kind of a man can solicit.
Have men you know; men who can make friends
men who can mix well and men who wear well.

among

out

saving

of the many wonderful electric appliances which
are adapted for' home use.
To the merchant, the solicitor points out the
advantages of electric light for showing his goods.
For keeping his ceilings and store clean, by an
absence of smoke and smut. For reducing the heat
in summer, and permitting good air at all times.
For improving the decoration of his windows and
keeping them clean, winter and summer, so that
the public may see what he wishes to display.
And then he shows him the score of electrical devices which may be operated to advantage' inside
his store, and help him make money.
And, lastly,
the solicitor takes his merchant to the door and
points out how and where an electric sign will
work for him while he sleeps; how he can burn
his name and business into the public mind, and
how the company will take care of the sign, turn
the current on and off at the proper times, and

him of

relieve

all

responsibility
to

the

in

matter.

learn, and to a
great extent the solicitor must be his instructor.
The solicitor goes into a factory in a crowded

Advertising in the electric business is principally to arouse curiosity and invite investigation.
Its object is to induce the reader to ask questions, and prepare the way for getting business.
But it requires a personal interview to close a

hunt

careless people; the abundance of pure air,
of doctors' bills and the convenience

the

The power user has much

right.

it

and

89

their

—

—

part of the city, and what does he see?
Probably
50 per cent, of the power generated is wasted and
dissipated in shafting and belting before the machine commences to work. Probably 10 times as
much space as is necessary is given up to engines
and boilers, and valuable space, too.
Probably
twice as much money invested in the power end
as there should be, and, consequently, twice as
much interest and insurance and four times as
much depreciation continually piling up. He probably finds plenty of noise, smell, dirt and inconvenience, to say nothing of high-priced skilled
labor to keep the wheels moving. Little by little
the solicitor can show that electrically driven machinery represents economy of power by means
of direct-connected units that motors occupy little
space, and may be taken off the floors and stuck
on the walls and ceilings that they cost less than
half the price of any other kind of power machinery; that they are clean, noiseless, convenient
and reliable, and do not require skilled labor to
operate them.
;

;

Appliance Showroom.

The work of the solicitor may be
by the company having a showroom

greatly aided
in

which

all

kinds of electrical appliances, big and little, may
be seen and their usefulness and convenience demonstrated. The public may thus become familiar
with the workings of the different apparatus, _and
the

solicitor

which

he

will have an advantageous place to
invite prospective consumers, and

may

,

explain the actual operation of what he
wishes to sell. Too much care and attention cannot be given in the arrangement and fitting up of
this room.
there

_

Regular

Solicitors' Meeting.

Solicitors should be trained and instructed.
It
is
well for the manager of the new-business department to gather his staff around him at least
three times each week, to discuss matters in hand,
to answer questions and smooth out difficulties.

New conditions are constantly arising, which require to be met; information is constantly coming
in, which requires to be distributed.
Reports about
new buildings, new-building permits and new tenants must be dealt with, and often a daily meeting
is

necessary

—and

advantageous.

Direct solicitation

and surest way to obtain business, and
must be equipped for his work. The
electric company has much to do to overcome
competition, indifference and inertia, and it is
through the solicitor that a large amount of this
active and passive opposition may be removed.
He must educate and demonstrate. He must make
the public realize that what his company is selling
is
something in which everyone should be interested: something that lessens the cares and responsibilities of life; something that is superior
to everything else for doing similar things
something that reduces work, lightens labor and saves
their pocketbooks from certain ravages.
the safest
the solicitor
is

;

Solicitor's

Tactful Work.

It is essential that solicitors should not be too
technical in their talks with prospective consumers.
There is nothing to be gained in befogging a man
by injecting into a conversation a mixture of amperes, ohms and volts.
The solicitor is not selling
kilowatts
he is selling light. He is not selling
amperes; he is selling heat and power. If he has
acquired technical knowledged, let him forget it
when talking to an ordinary man or woman, and
;

he

current with less trouble.
Those engaged in the electric business are apt to forget that the public does not know as much about
it as they do.
It is a fact that a very large percentage of the community does not know of the
conveniences and simplicity of handling the current even when they have it for lighting their
homes. Man'y people have a fear of electricity, on
account of its mysterious nature, some thinking, it
as dangerous as
lightning.
Here is where the
careful work of the solicitor may do good every
day. He can point out the safety of electricity
in the home, the impossibility of upsetting electric
lights, and, consequently, the reduction of fire risk;
the dispensing of matches where there are children
will

—

sell

electric

Does the Station Practice

What

It

Preaches?

But the manager of a central station must show
his belief in what he produces and sells, by using
freely what he wants others to buy.
He preaches
that an electric sign is the best kind of an advertisement. Does
his
company use one? He
advocates a well-lighted store and a brilliant window. But how about the company's office? Is
there plenty of light, and is it burned far into the
night? Has he electric fans, footwarmers and
radiators installed for the benefit of employes and

What is the use of his saying "that
trade follows the light" if he does not illuminate
his' own premises?
If he has no electric sign over
his office, what is the use of his preaching that
the same law which draws the moth to the flame
of the candle, also draws the buying public to the
brilliantly lighted
store.
Let deeds, as well as
words, show that he has plenty of confidence in
his own product.
customers?

System.

The manager of a new-business department will
find that System is a good servant for him to
employ. The larger the business transacted, the
must be the system, and that system is best
which substitutes knowledge for guesswork, and
economizes time, labor and money. There must
be system in advertising, and system in laying out
the work for solicitors. There should be system
in noting the results of advertising and the returns
which solicitors bring in. There will be inquiries,
leads and prospects, the data concerning which requires to be kept up to date and accessible.
There
should be system in handling what has to be done
and what has already been accomplished. System
should be used in noting sales, proposals and conbetter

tracts,

records

of

buildings

to

names of owners, contractors and

constructed,
and the
requirements of

be

tenants,

particulars regarding the probable
each.
In records of prospective power

consumers

information is necessary about present
installations,
kind of machinery, maker's name,
horsepower, use and hours of operation. In all
branches of the new-business department's work,
system is needed, but not the kind of system
which becomes a tax and a burden.

complete

ing to sell electricity, the more will
tne new-business manager be impressed with
the fact that the
bes advertisement is a pleased
customer, and he
best possible solicitor is
a consumer who is satis
fied
All the work of his department
is pract ca v
V
te d
t h e neW
°" is
: rly c ared fo r.
It is a regrettable fact
that, as a rule, there
does
not seem to be a proper
sympathy between the
public and the electric
company. They do not
seem to understand each other.
The public is too
hable to think ,t is being
overcharged or impo °d
upon, and the employes of the
company
mk
that public kicks too much.
And the fact is It M
further to be regretted, because
the comp „ s a
largely responsible for- this
condition.
Emp oyes
are no trained to be courteous
and polite,
pu
themselves in the customer's
place/and under
stand why they ask questions
about 'what they do
not know, and why they "kick"
when those who
are taking their money do
not give them proper
attention and civil answers.
The importance of
this subject cannot be
overestimated, because it is
UP
e c ° P an y t0 do everything
possible to
. uv t
establish
and maintain friendly relations
with its
customers.

"" ^

'longer he is at his work, the longer he is
dealing with the people; and the longer he is try-

Hh

'

To

m

The new-business department must be
backed bv
service,

good

and "good service" only begins
with
the production of the current.
Good service requires that there shall be polite and
attentive clerks
collectors,
meter readers and troublemen
that
complaints shall be listened to and
promptly investigated, and the settlement of
disputes and adjustment of claims shall not be
sidetracked and
postponed beyond reason. The very
existence of
a company depends upon the
good-will of its customers, and for this reason, inattention
and discourtesy on the part of any of its
employes should
be considered unpardonable.
If a man is a consumer, look
after him
If he
has a complaint or is in trouble, give his
case immediate attention. His general opinion
may be
that corporations have no souls,
but he will find
that individuals in the corporation have,
and it is
by the work of the individuals that he is going
to
judge your particular corporation. If a
man is
a power user, he is depending on that
power to
help him earn his daily bread. He may
have a
large number of employes, or he may be
operating
a motor by himself. In either case, if the
power
goes off, or some trouble occurs with his serv;

he

ice,

is

put to inconvenience and expense until
is rectified.
As a rule when he has
his motor or service, the first thing

the trouble
trouble with

he does

is

to

call

up the

electric

company.

The

thing the electric company should do in such
a case is to give this man's trouble the right-offirst

way.

Whether the cause of the trouble is the fault
of the company or the consumer does not matter;
the fact that the consumer is shut down is sufficient reason to see that he may be running again
as quickly as possible.
It is this kind of treatment that makes friends
for the company. It will be found that one of the
most successful ways of convincing prospective
power users that the energy you have to sell is
the energy they need, is to take them to plants
which are being operated by electric power for
similar purposes to what they would use it. Then
have these consumers who have been using power
for some time tell the prospective customer how
electricity works; what are the advantages and
troubles (if any) and what is the cost of operation.
The prospective customer is liable to think that
the agent of the company is prejudiced, and you
cannot blame him. Besides, the man who is trying to sell him a steam or gasoline plant has
probably told him something just the opposite to
what your agent has said. But if he is going to
run a machine shop, or a planing mill, or a foundry, or a peanut stand, take him or send him to
some of your customers who have been running
similar plants with your electric power, and if
you have treated your customers right they will
honestly help you to win others, and frequently
put themselves out of the way to do it.
Results.

There

nothing problematical about the results to be obtained by a new-business department
if
it
is operated
with diligence, intelligence and
perseverance.
Let the department manager cultivate

is

among

his

assistants

a

spirit

of pride in the

Let him encourage and "enthuse" them, so
that a healthy emulation may exist an emulation
to excel one another for the benefit of the company's business, and to pull together, so that the
successes of today may be but the stepping-stones
for the achievements of tomorrow. Let there be
politeness, attention and courtesy in all ranks and
at all times, and under such conditions the central
station will surely prosper and the tiny stream of
new business which once had to be coaxed and
persuaded, will eventually begin to flow as a river
and continue to grow in force and volume day by
work.

—

.

day.

Care of Customers.

The

^rfj.

The new Union Telephone Company
Wis., has been incorporated
$50,000 by Orville Strong and

of Dodgea capital

ville,

with

of

others.
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Trick Telephone for Amusement.

Indianapolis, Newcastle and
Toledo Electric Railway.

A

of Indiana, already noted for its inrailways, will soon have added to those
now in successful operation a new line of electric
railway between Indianapolis and Newcastle, Ind.,
as the main terminals, with branch lines to Greenstate

terurban

field,

Anderson, Muncie, Winchester and Richmond,

the total mileage of which

is

as

follows:

miles.
Indianapolis to Newcastle
Maxwell to Greenfield
Shirley to Anderson

45'

5
16

Newcastle to Muncie
20
Newcastle to Winchester..'..'...'................ 28
Newcastle to Richmond
26
Total

140
features of the road include the
building and equipment of a main power station,
located near Newcastle, and 10 permanent and one
portable sub-stations, one sub-station being installed
in the main power-plant building.
The main power
station will contain units of 1,000 kilowatts each,
two Allis-Chalmers steam turbo-generating units
being installed for present use to supply 25-cycle
alternating .current to the line by a system of
step-up transformers operating at 33,000 volts.
line voltage of 33,000 volts was adopted, not only
to meet the engineering requirements of the present system, but also because the voltage at the
frequency selected would enable the system to mesh
properly with practically all of the other similar
systems now operating in Indiana, should future
conditions so demand.
All transmission, both high-tension and railway
service, will be carried on pole lines, no third-rail
construction being considered advisable. Seventypound A. S. C. E. section T rails, heavily ballasted,
will permit of high-speed train operation.
The schedule so far prepared contemplates hourly
runs between Indianapolis and Richmond, with connections for branch roads laid out to provide the
most thoroughly satisfactory service. An express
service is allowed for, as well, and two 50-ton
electric locomotives will be provided for freight
haulage and switching purposes.
The contract for the entire construction of buildings and roadbed has been awarded to the Electrical Installation Company of Chicago.
Complete

The engineering

A

Allis-Chalmers power and electrical equipment will
be installed in the main power station and three
rotary-converter sub-stations, which will be built
at once, the building of the remaining sub-stations
being delayed until later.
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Copper Market.
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transactions have not been heavy the
last couple
of weeks, but the price of copper at which it can
be bought from the principal sellers continues at
i8y2 for electrolytic and 18J4 to 18% for Lake. A
year ago the quotations were 15 and 15^ cents,
respectively.
Holders are well sold for August
and September, and are therefore not pressing
sales.
Some copper was reported a little under
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,
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the regular rates, but expert authorities
professed to see in the cheap offers a determined
plan to affect values unfavorably by sending broadcast lower quot?*ions in the hope of being able
to manipulate the market for a decline.
Increased
activity is expected by the time the trade is ready
for autumn business.
The numerous propositions
of magnitude already assured make it absolutely
certain, it is said, that an enormous amount of
copper will be required in legitimate enterprises
for the balance of the year.
Domestic consumption
is at a phenomenal rate, especially for the summer
season, and the aggregate melting at the copper
wire and brass plants of the country is very large.
Manufacturers are working under pressure to
meet the requirements of their customers, and
while such a state of affairs continues to exist
there is but little prospect of reduced prices for
the

raw metal.

Franchise Percentage Offer
Moines.
The Des Moines

City

Railway

in

Des

Company,

Des

Moines, Iowa, the validity of whose franchise was
attacked some time ago by the Civic League, has
submitted a proposition to the people. For a franchise running 15 years it offers to pay the city
a proportion of its gross receipts, beginning with
four per cent, in 1906 and running up to 7 l 2 per
cent, in 1920.
In 1921 a new agreement shall be
made by arbitrators, one selected by each party
and the third by the judge of the federal court.
At no time after 1917 shall the city's share of the
gross receipts be less than y l/2 per cent, unless the
company gives commensurate return in reduced

patent has just been granted to John W.
Trickett of St. Joseph, Mo., for a trick telephone,
the object of which is to provide a simple, substantial instrument for "surprise and amusement,"
to 1 uote the inventor's words, and from the use
of whlch no material damage can occur. The form
° f the invention in its outward appearance is made
as nearly an exact duplicate of the telephone mstrument generally in use as is practicable, consisting of a back piece to which is secured a false
back having openings and to which is hinged the
pivot board. The pivot board rotates on hinges
an d carries an electrically released spring-actuated
discharging mechanism for discharging a cartridge,
a transmitter case, in which is an electrically released spring-actuated ejector tube for ejecting a
harmless missile, and a magneto case on which
an electrically operated alarm bell is mounted,
Tne pivot board also carries a pivotally attached
spring-actuated hooked bracket, from the free end
oi which is removably suspended the mock receiver, the
weight of which depresses the free
end of the bracket onto an electrode for closing at
this point the alarm circuit.
When the mock receiver is removed from the
bracket the lifting spring draws the bracket from
on e electrode upward against another electrode,
thus closing the releasing circuit. To the false
back is attached the battery box, provided with
electric conductors for an alarm circuit, and a
releasing circuit and a push button,
In the transmitter case is slidably mounted the
ejector tube, having a flange, which is releasably
engaged by the lower extremity of a plunger rod
slidably mounted in a tube and flange and abutIn
ting against the back piece at its rear end.
the front end portion of the tube is placed a
harmless missile, preferably common white flour,
and on the tube the removable perforated cap or
cover for releasably retaining the missile in place,
The free edge of the pivot board is secured to
the false back by a fastening upon which the setting and loading operations are complete, and the
instrument is ready for use to "surprise" a person,
The operator presses the push button, sounding 'an
alarm bell, upon which the operator lifts the receiver from the bracket, indulges in a mock telemouthpiece,
and
conversation
into
the
phonic
afterward calls the victim to the instrument, hands
push
distant
receiver,
then
goes
to
a
him the mock
button, and while the victim is vainly trying to receive a telephonic message by holding the mock
receiver to his ear and shoulting into the transmitter,
the operator presses a distant push button,
closing the release circuit, and the victim gets his
"surprise"
good deal of time andj attention has evidently
been given to the working out of this toy-more
than the discomfited user will think
probably,
"
•*
j
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a possible
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agreed upon a plan of placing the company's wires
underground in Anderson.
It
is
announced that the Citizens' Telephone
Company of Columbus has purchased the Hope
Independent Telephone Company plant, which was
owned and operated by O. W. Bowman and Simon
Nading.
is
It
said the investment represented
$25,000 and that the amount paid was in the
neighborhood of that figure.
The Central Union
Telephone Company also made a bid on the property.

Telephone News from the Northwest.
The

Telephone Company of Mankato,

Citizens'

new cable containing 1,000 wires.
The Wisconsin Telephone Company will expend
$50,000 to $60,000 in cable work and improvements
to its system in Eau Claire, Wis.
The trial court at Crookston, Minn., has held
in favor of the town of Thief River Falls, Minn.,
and against the Northwestern Telephone Exchange
Company, which sought a writ to restrain the city
officials from interfering with the company placing
Minn., has laid a

poles and stringing wires for a local system.

The Northwestern Telephone Exchange Company
has bought the local exchange at Minneota, Minn.,

and

will rebuild

it.

Plans have been completed by the Mississippi
Valley Telephone Company to build a complete
new system at Keokuk, Iowa. The estimated cost
$100,000.

is

W.

O. Brand has resigned his position as manager of the Vinton and Benton County Telephone
Company of Vinton. Iowa.
N. A. Lee of Verndale, Minn., is negotiating
for the purchase of the local telephone exchange,
which has been out of use since a fire which damaged the exchange last spring, and proposes rebuilding

The

it.

Croix Falls (Wis.) telephone exchange
incorporated with a capital stock of
T. H. Thompson heads the new company.
The council at Clinton, Iowa, has passed an
ordinance requiring all telephone wires in the
business section to be placed underground.
The
Iowa Telephone Company will comply with the new
rule and will put in a conduit system at a cost of
$150,000.
R.

has

St.

been

$25,000.

GENERAL TELEPHONE NEWS.
Company

The

Mississippi Valley Telephone
rebuild its system in Keokuk, Iowa,
$100,000.

at

will

a cost of

The Jackson County Home Telephone Company
of Tecumseh, Neb., has increased
from $50,000 to $100,000.

its

stock

capital

The Home Telephone and Telegraph Company
of Ponca City, Okla., has been incorporated with
a capital of $100,000.
It will put in a system at

Ponca

lot in Hartwell has been purchased by the
Cincinnati and Suburban Bell Telephone Company
plans
and
are being prepared for an exchange
building which will accommodate the entire Millcreek Valley section.
company was recently formed among the
business men of Barberton to take over the Bell
telephone exchange, it is said, as it has a very
small business.
party of New York city officials is expected
at Columbus within a few days to look over the
automatic exchange of the Citizens' Telephone
Company. The Atlantic Telephone Company has
applied for a franchise in New York, and these
gentlemen are informing themselves upon the subject before giving the application consideration.
Members of the Board of Estimate will accompany the party.
15-pair toll cable has been laid from Sandusky to Cedar Point, across the bay, to take,
care of the summer- resort business by the Bell
This business through the
Telephone Company.
season is heavy, requiring five automatic and one
One additional toll operator
manual pay station.
is required at the Sandusky end through the sum-

City.

City (Neb.) Telephone Company
building a toll line to Table Rock, Neb., to
connect with the Western Telephone Company's
Lincoln-Kansas City line.

The Pawnee

is

Representatives of Independent telephone sysin the state met at Greensboro, N. C, July
and formed an association. About 25,000
26th
telephones were represented.

tems

The Southern Bell Telephone Company is buildhandsome $100,000 telephone building in Atlanta,
Ga., making the fourth modern exchange
The new building is on Auburn Avin that city.

ing a

enue.

managers of

A

the Central Union Telea meeting in Bloomington,
recently.
About 30 managers were present
111.,
the meeting, which was held at the Hillis
at
House.
It was said at the meeting that Peoria,
telephones than any city of its size
111., has more
of
the
Rockies.
east

mer.

of the Nebraska Independent TeleAssociation of the fifth district met at
recently
and elected C. W. Bartlett, Jr.,
Beatrice
of Fairbury, president, and C. W. Pool of TecumThere are 40 Independent
seh, secretary-treasurer.
telephone companies in this district representing
an aggregate capital of $1,500,000.

Employes of the Cleveland Telephone Company
had their annual outing at Luna Park Saturday.
At the same time an outing of the employes of
the Burke Electric Company of Erie, Pa., was
scheduled at this park.

District

phone

Company

held

The members

phone

The

C.

International Independent Telephone Assoof America will continue its headquarters
the Electric Building, Cleveland, Ohio, during

ciation

Indiana Telephone Items.

in

coming
and

the

The

Farmers'

Mutual

Telephone

Moorefield, just incorporated
of $5,000, proposes to erect

with

a

Company

charge

capital

assistance

and operate

a

of
stock
tele-

supplies,

system in Switzerland County, with principal
Clarence Cotter,
exchange in Moorefield.
Scott Donner, C. N. Brown and A. K. Smith are

quarters.

phone

the

been made by the Washington
Water Power Company of Spokane, Wash., with
its new power plant at Post
Falls, Idaho, and a
2,000-horsepower current has been generated and
turned on the feed wires for its electric car and
lighting system.
Eventually six generators are to
has

—

'

Ohio Telephone Notes.

/

Connection

August

A
Electric

Manufacturing

Company

of McCordsville has entered into a contract with
the Knightstown Promoting Company to remove
the factory to Knightstown.
The Columbia company makes a specialty of manufacturing telephones.
The City Council of Anderson and the managers
of the Central Union Telephone Company have

Mr.

prepared

to

all

J.

to

members.

A.

Harney

give

will

be

information

Maps,

statistics

in

and
and
and

such as signs, shields, stationary
Independent novelties can be secured at the head-

directors.

The Columbia

year.

25

reduction in rates of from 15 to
has been announced for the city of

sweeping

per cent,

Washington and the entire District, from the offices
of the Potomac Telephone Company, which is the
Washington and Baltimore branch of the Bell Telephone Company. The reduction is said to be rendered possible by the vastly increased business that
has been secured. A cut in suburban rates of 50
per cent, is also announced.

t

:

:

August
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Riedler on the

Steam Turbine.

Dr. Riedler of Charlottenburg presented a paper
on steam turbines to the German Society of Engineers at the recent fiftieth principal meeting at
The whole subject of steam turbines as
Berlin.
applied to land and marine service is reviewed,
and, outside of the technicalities of the subject,
it possesses an interest as being a German opinion
of the past, present and future of this type of

prime mover.

At the outset of his remarks the author deals
with the history of the turbine, and of the earlier
attempts to utilize the kinetic energy of a steam
jet by applying it directly to the vanes of a rotor.
Among these he mentions the first 10-horsepower
machine of Parsons, which had a speed of 18,000
revolutions per minute, and that of Laval, which
revolved at 40,000, both of which speeds were too
high for general application. In the case of the
Laval turbine, he explains how Laval overcame the
difficulty of balancing a rotating mass at such a
high velocity by suspending it upon a flexible shaft
so that it would automatically find and rotate about
center of gravity.
for the principles upon which the working
of steam turbines is based, they may conveniently
(1) the reaction,
be divided into three classes
(2) the impulse, and (3) a combination of both,
such as is employed in the Parsons turbine. In
this turbine the steam is slowly expanded through
a succession of vane rotors, the pressure drop being gradual from one end of the turbine to the
other.
Turbines of this character are the most
general, and the speed of the first machine has
been very much reduced, so as to bring it down
to a satisfactory figure for driving dynamos, and
for marine work, which requires a much lower
speed of shaft than that which can be satisfactorily
used for electrical machinery.
The author enumerates the various firms which
manufacture turbines of the different well-known
types.
The Parsons turbine, besides being made
in England, is constructed by Brown-Boveri
of
Baden and Mannheim, with branches in Paris and
Christiania; also by other firms. The Curtis turbine, developed by the General Electric Company
in the United States, is also made by the Allgemeine Elektricitats Gesellschaft in Berlin. This
turbine has a vertical shaft, and the steam is directed upon the rotor blades by nozzles, in which
it attains a high velocity.
The number of pressure
stages in this turbine varies; the first had two,
but they are constructed now with four or even
five for the larger sizes.
No evidence is wanting to prove the complete
success of the turbine as a substitute for the stationary piston engine. Various methods have been
tried for the regulation of turbines so as to mainThe
tain a constant speed under varying loads.
throttle governor, which is placed in the admission
pipe, and which lowers the steam pressure entering
the engine, has always had a bad reputation, especially for piston engines.
Parsons used from the
beginning a method which is now very generally
employed. The governor actuates the opening of
a valve which has an oscillatory motion, and the
extent to which it is opened depends upon the
load upon the turbine. The steam is thus admitted
to the turbine in a succession of gusts, the frequency of the gusts being dependent upon the
speed of the turbine and the intensity upon the
degree of opening of the valve as controlled by
the governor.
In conclusion, the author says that for efficiency
there is no question about the value of the turbine.
The large piston engines of 4,000 to 6,000 horsepower as used for driving electric generators are
the last of their kind. With a steam consumption
of 6.8 kilogrammes per kilowatt-hour for units of
1,000 kilowatts, and of 6.5 kilogrammes for larger
sizes, the turbine is assured of a future which is
no longer threatened by the piston engine. It is
not, indeed, the engine of the future, but of the
its

As

—

present.

Electrical Extensions in Puebla, Mex,
The properties of the Puebla (Mexico) Tramways Company which were recently purchased by
Canadian syndicate comprise about 20 miles of
track.
C. H. Cahan, representative of the Cana-

a

dian syndicate, says that the 20 miles of existing
track will be electrified and about 25 miles more
added to the system. The same syndicate has also
purchased the properties of La Compania Anonima del Alumbrado Electrico de Puebla. The
plans for improvements and extensions of these
two systems call for an expenditure of about

These two companies were among
the firm of Werner, Beit & Co.
The lines are operated by mules and

$6,000,000 gold.
the interests of

of London.
have been a paying investment.
Puebla has a population of 90,000 people.

The

largest cotton mills in Mexico are situated near
the city and the new owners intend to extend the
suburban lines to these great industries, handling
freight as well as passengers.
The Mexican Light

Power

Company, which has its generating
and is now furnishing electric power and lights for Mexico City, El Oro and
other places, is closely affiliated with the new owners of the Puebla street-railway systems and the
The
electric-light and power plant of the town.
transmission line of the Necaxa plant will be exand

plant

at

Necaxa,

9i

tended to Puebla.
It
is
estimated that 10,000
horsepower could easily be sold in the city for
manufacturing purposes, exclusive of that necessary
for operating the consolidated street-railway system.

QUESTIONS AND ANSWERS.
Proper Allowance for Temperature
Contraction in Scringing Wire

.

or Cable.

The

Illumination of a

Working

Office.
known as The

E. R. Roberts, in the publication
Nernst Glower, says that in the lighting of working offices he would emphasize one point which
is not usually conceded by the architect, viz., the
unfitness of bracket lights for this particular purpose. The location of these brackets usually makes
them ineffective for either general or local illumination, and being directly in the line of vision,
they are frequently more of a hindrance than
otherwise in visual work. When local illumination
is a necessity, a shaded incandescent lamp, mounted
on the desk and to the left of the worker will
prove more effective and economical.
In a general office of light finish and fair dimensions whose floor area is, for example, 40 by 60
feet, and where flat-top tables and desks predominate, superior results will be obtained with a system of general illumination entirely. Such a system would involve the use of medium-sized units
fitted with diffusing globes and mounted directly
on the ceiling of ordinary height, a sufficient number of units being used to break up all shadows.
Selecting the three-glower Nernst lamp, with its
high efficiency and natural downward distribution
of light, as an especially desirable unit for this
purpose, one of these lamps should be allowed for
e very 200 square feet of floor area.
Tn the small office, however, with roll-top desks,
placed back-to-wall around the sides of the room,
the above treatment is not always applicable, and
individual desk lights will often be found necessary, unless the" desks can be placed in such a
position with respect to both the natural and artificial light sources, that the worker will never be

handicapped by his own shadow. With desk lights
properly located and shielded, a moderate general
illumination should also be provided by one or
two Nernst lights at the ceiling, allowing 500
square feet of floor surface for three-glower lamps
or 400 square feet per four-glower lamp. This
general illumination will be sufficient for ordinary
work in any part of the room.
While the drafting room is to be classed as an
office, yet somewhat different treatment than that
outlined above will be required. Theoretically, one
might be led to believe that a system of general
is the ideal for this purpose, yet actual
experience indicates that, with a reasonable expenditure of energy, such a method is imprac-

illumination

ticable.

The draftsman, as he bends over his work,
quires the light to shine in under him rather than
down upon him, and will usually welcome a system of individual lights in preference to an overhead system. In this particular case we are more
than usually justified in respecting the wishes of
the laymen. The one-glower Nernst unit fitted
with a dense opal or small sand-blasted globe and
a porcelain-lined reflector which shields the eye is
recommended as an excellent unit for this purpose.
trolley support for this lamp with a track running parallel to and over the upper edge of the
drawing board will constitute a useful adjunct,
permitting the draftsman to change the position of

Question.
A.

M., Chicago

If it is desired not to have
a strain of more than 700 pounds in a steel, wire
weighing 1.215 pounds per foot after a decrease
in temperature of 100° F., is three feet a proper
sag in a span of 102 feet?
I.

Answer.

The problem

determine the exact amount
of tightening of the wire in terms of strain on
the poles and sag at the center of the span.
For-

mulas

will

relative to

light

at

will.

Superimposed upon this localized lighting, a rellow general illumination for coarse reading
purposes and to prevent a gloomy effect, may be
furnished by three or four-glower Nernst lamps

atively

placed at the ceiling in the

manner heretofore de-

x

to

be given from which other problems
stringing of wire may be solved
sag at center of span
3
51
i length of span

in

t

length of wire before contraction.

The

co-efficient of

Decrease

expansion for steel

in length for ioo°

= .0664

is

= 102.235 X

Length after contraction =102.235

.0000065.

.0000065
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The
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The

t
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d
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w
— 2x) =
3X (L — 2x)
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"
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3

(L

621.5
D lbs.

2.54 feet.

V

Therefore three feet is a sufficient sag to take
up the wire contraction and give a strain of less
than 700 pounds.
In any span of wire supporting itself or uniformly loaded along its length the following formulas apply. The weight per foot, of course, is the
weight of the strand, plus that of the cable it
carries in the case of a messenger carrying lead
cable

L
t

d

—[- + f (!)•]— [+*(?)]
= ™? + JL = J
M 3(L — 2x)
6
2d
=

/x 2

2T

The
given

_

hx (L

~V

letters

—

2X)

4~

are

same

the

as

used in the code

above.

Height of Telephone Poles.
Question.

Which are the more deK., Quincy, 111.
sirable poles in long-distance telephone construcIf low, do the earth currents
tion, high or low?
injure or improve the talking qualities of the
K.

line,

:

and

if

so,

how?
Answer.

low poles are more debecause cheaper and more
However, the higher the wires
easily procured.
are from the ground and the farther apart on the
cross-arms, the smaller will be the capacity of
the line, and, other things being equal, the better
All

things

considered,

sirable than high poles,

transmission. But it is much more
compensate for the capacity of the line
by "loading" it with inductance Coils than to increase the height of the poles for the purpose of
will

scribed.

is

=
=
=
=
L = exact length of wire in span
w = weight per foot of wire or cable = 1.215
= tension or strain wire and on poles
L=2x[i+^- (— ) ] = 102.235:feet = actual
Let d

re-

A

:

be

the

feasible to

BOOK TABLE.
Convict Labor. Twentieth Annual Report of the
By Charles P. Neill,
Commissioner of Labor.
Published
Washington, D. C.
Commissioner.
by the Department of Commerce and Labor of
l
indies),
1906. Pp. (9 by S
the United States.
:

A

794-

subject of convict labor
the subject of investigation by the
Department of Commerce and Labor. The earlier
reports showed that the convict product as a whole
was very small when compared with the entire
The
product of free labor in the United States.
present report, which is very extensive, was begun
The report conin 1904 by the Bureau of Labor.
cerns itself with the penal institutions rather than
It deals with the number of conthe prisoners.
victs employed in productive labor in the United
States, the industries in which they are at work,
the system under which their work was done, the
value of their labor, the value of the product turned
laborers that it
out, and the number of free
would require to do the same amount of work.

Twice before has the

been

made

Also the subject of penal and reformatory laws is
It does not appear
gone into very exhaustively.
convict labor affects the electrical industries,
except possibly in the case of a few light and
power plants in institutions operated by inmates,
where otherwise possibly a score of outside electrical workers might be employed.
that

reducing the capacity.
Earth currents are injurious to the talking qualielectrical
ties of the line, as is any other kind of
exactness of reproduction of
disturbance. The
sound in the receiver depends upon how perfectly
the electrical wave has retained its form and amplitude

and frequency during the process of trans-

mission.

Any current of electricity induced from the earth,
paralleling trolley lines, or other sources is superimposed upon this "conversation wave," changing
form and consequently the character of the
its
sound it produces in the receiver.

Over 178 tons of iron were

m

recently poured
the Allis-

one day at the West Allis foundries of
Chalmers Company. This quantity, which included

the heaviest
a single casting, requiring 118 tons, is
casting is
pour run for several months. The big
and bed plate
a duplicate of the enormous slide
now being finished for the Carnegie Steel Company Sharon, Pa., as a part of a 4,000-horsepower
The pouring operation alone
rolling-mill engine.
tour
on this casting consumed nine minutes,
of 13 tons
ladles of 25 tons capacity each, one
the
and four of five tons capacity, were used in
operation.

—
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CORRESPONDENCE.

$5,000,000 of capital.
It was the first power comstart operations and seems to have been
at a loss so far, but it has a most promising area.

pany to
working

Great Britain.

G

18.—The agreement between
the Glasgow corporation for

the
the
Postoffice and
transfer to the state of the municipal telephone
is generally regarded as the beginsystem there
ning of the end of municipal telephony in Great
The view held by competent authorities
Britain.
is that municipal telephones have been a failure,
not from the point of view of the service given
in those places served by a municipality, nor perhaps even from the point of view of finance
although this is a very doubtful matter— but from
the laxity on the part of the large body of local
authorities to take advantage of an opportunity
afforded in 1902, practically to take in hand the
telephone systems of the country. Really, however,
such a failure was inevitable, for it was clearly
impossible to have a multiplicity of local telephone services worked in such a manner as to

London,

July

Howworking.
ever this may be, the opportunity has been offered
only
for
but refused to all intents and purposes,
five corporations set up municipal telephone sysproduce harmonious and

efficient

Glasgow had the shortest license of all,
tems.
expiring in 1913, and with the hint from the government that no municipal licenses would b'e renewed, some little difficulty has been foreseen
The system is
in carrying on the undertaking.
to be parted with at a loss of about $75,000 to the
taxpayers, albeit an offer from the National Telephone Company to purchase at the capital expenditure was made and refused, so strong are the
Howsocialistic proclivities of the Scotch city.
ever problematic the financial future of municipal
telephones may have been, Glasgow may lay the
flattering unction to its soul that a $125 service
by the company has been reduced to $50 as a
result of the municipal
competition.
What the
future attitude of the Postoffice may be none can
say, but it can safely be assumed that the city
of Glasgow, with its deep-rooted communistic principles,
would never have been tempted to part
with any of its municipal undertakings and they
are very many except under the very strongest
possible pressure.
With the recent fiasco of the London electrobus
still in our minds,
and the offers that were said
to have been made by well-known battery makers
for the upkeep of the batteries, it is interesting
to read that no less a worthy firm than the Elec-

—

—

trical

Power

Storage

Battery

Company

hopes

shortly to put an electrically driven omnibus upon
the streets of London.
soon we are not told,
but that the period depends largely upon other
factors than the battery is clearly indicated, for
in spite of the general View that the battery is the'
main drawback, the chairman of the company is
reported to have said that the success of the
vehicle does not depend on the cost of the upkeep
of the accumulator alone. If it did, from his
experience with other vehicles, he could safely
say that there was no reason why electrically
propelled omnibuses should not be the solution
of the much-discussed question of motor vehicles
for such purposes in crowded traffic. At any rate,
no one will attempt to discredit a genuine electrically propelled 'bus when it comes along.
The City of London Corporation has decided to
promote a scheme of electrically driven ambulances specially constructed for the narrow streets
which abound in the city.
glaring instance of how electric supply has

How

A

being hampered in England was
days ago when the facts were
first made public.
The Lancashire Electric Power
Company sought to 'supply electrical energy to
railways, canals, large manufacturers, etc., over' a
large area in which are a number of local authorities owning electricity works and which scented
in the proposal some competition.
The company
was willing to fight the matter out on its merits
before a committee of Parliament, but the municipalities brought such pressure to bear upon
their members of Parliament that the latter utilized their positions absolutely to block the bill
until it was amended to suit the wishes of the
various authorities.
The bill was then shorn of
its principal clauses, the promoters confessing that
it
was virtually no bill at all, or one that was
nearly worthless.
In practically all the other
"power" bills the clauses in question are inserted,
and the anomalous position is created that a canal
company, for instance, running into both. Lancashire and Yorkshire is able to get a cheap supply of power in Yorkshire from the power company and yet is compelled to take its energy -in
Lancashire from eight local authorities, a condition of things which no one can say is economical.
The terms of an agreement between the Admiralty and the Marconi Wireless Telegraph Company, entered into in 1903, have just been pubThe agreement binds the two parties for
lished.
11 years from April 1, 1903, with a termination
of the agreement at one month's notice should the
company's patents be proved invalid at any time.
A receiver and manager has been appointed in
connection with the South Wales Electrical Power
Distribution Company. As a matter of fact, however, the possibility of the company going into
liquidation is more apparent than real, for it has
recently been granted powers to raise a further

been and
afforded

is

a

still

few

August

New

electric-light

plant.

The Cambridge (Mass.)

Electric Light Company
has voluntarily reduced the cost of arc lights furnished the city from $96 to $90 a lamp-year. A
short time ago the company reduced the price from
$100 to $96 a year.
The Lowell Electric Light Corporation has petitioned for the Massachusetts gas and electric-light
commissioners' approval of an issue of 3,250 shares
of new stock, the board to fix the price, at which
it shall be offered to stockholders.
The proceeds
are to be used in meeting the company's floating
indebtedness. The company's capital is now limited

to

$650,000.

reported that the Edison Illuminating ComBoston will issue new stock amounting
to over $1,000,000 next fall. The company's stock
It is

pany of

now amounts to
The machinery
brook, Maine,
the plant

is

is

$11,488,100.

Dana Warp

in the

now

Mills at

West-

driven by electric power, and

lighted by electricity.

The Massachusetts gas and

com-

The commissioners found that
better service.
owing to the low rate for street lighting the company was receiving but 11 cents for its entire output.
The commissioners intimate that the company
should increase its price for street lighting, but
state that they have no authority to order such an
increase.
for

The Macalaster-Wiggin Company of Boston has
been incorporated. It has a capital of $40,000 and
Fred A. Wiggin,
will deal in electrical apparatus.
Fred S. Macalaster and Joseph A. Wiggin are
the incorporators.

Newhall, an employe of the General
Electric Company in Lynn, Mass., died at his
home in Saugus, Mass., on July 22d. He was 64
years

S.

old.

Consolidated Railway
reported that the
negotiating for the purchase of the
is
and
East Lyme Street
control of the New London
Railway Company, which owns an electric railway
between New London and Niantic, Conn., via
It

is

Company

New

York.

—

July 28. The experimental runs,
mentioned last week, made by the New York
Central Railroad with the new electric locomotives
and cars which will be installed for local service
were highly successful and satisfactory, according
to Vice-president Wilgus of the road, who was
No effort was made to run
present at the tests.
the locomotive at its full speed, which is 60 miles
an hour while drawing a train of 15 cars. The
short stretch traversed between Highbridge and
The speed,
Kingsbridge made that impracticable.
however, that was made proved again to the New
York Central officials not only the availability of
the new motive power, but also its advantages
over the steam locomotive. The trials were not so

New York

city,

—

—

.

to

engineer,

almost daily. The
and the second is

first

now

test

the

capabilities

of the

new

engines,

which have been tested and are now known, as to
educate the engineers and trainmen in the operation of the locomotives and cars. Great progress is
being made by the construction force of the New
York Central in the preparation of the Grand Central Palace for the accommodation of the electric
suburban trains. These trains will enter the building
below the street floor, which will be turned into
a waiting room, ticket offices and other necessary
departments. Until the new Grand Central Station
ready, the Grand Central Palace will be used as
a terminal for suburban traffic. This will probably
be for about two years.
The Cahill telharmonic system for the production of music electromechanically is now being
established in New York, and the first set of apparatus is in process of construction under the supervision of J. G. White & Co., the wiring being
done by the Lord Electric Company of Boston.
This plant is being installed in the iarge Park &
Tilford store on West Thirty-ninth Street, immediately opposite the Casino, and will be operated by
a 200-horsepower motor, taking current from the
is

immediate vicinity. The
dynamophone, or telharmonium, from which the
alternating currents that furnish the music are
Edison sub-station

in

the

plant comes to New York
being constructed for the

Pacific Coast.

The new plan of cooling the Subway station at
the Brooklyn Bridge, involving a draft of air, the
temperature of which will be lowered by water
pumped from two driven wells at the north end
of the station, will be put into operation early
The cooled air will be forced by
fans through ducts which will run along
the ceiling of the subway above the station platforms. In this way it is expected that the temperature will be reduced from eight to 10 degrees.
The temperature of the water will be from 52 to
62 degrees, and the combined water output of the
wells will be 40 gallons a minute. The coils which
will receive the water will have a surface sufficient to cool 75,000 cubic feet or more of air a
minute. The four fans will be nine feet in diameter.
The grave of Russell Sage is equipped with a'n
automatic electric burglar-alarm system. The steel
receptacle containing the casket weighs six tons
next

month.

electric

and cost complete

$22,000.

C.

I.

C.

Southeastern States.
Charlotte, N. C, July 28.— It is stated that work
has been started on the Nashville- Chattanooga electric railway, or rather on the big dam at McMinnville, Tenn., and that the Illinois Central is
interested in the line, which will carry both steam
and electric cars. C. H. Fisk is the principal pro-

The power development is on Caney Fork
known as the Great Falls Power Company.
The stockholders of the Nashville Railway and
Light Company have authorized an issue of $15,-

moter.

000,000 five per cent, bonds, half to be placed on
the market at once, $6,000,000 to be used in retiring old securities, and the remainder for improvements and extensions.
committee was named
to report later on the Newman properties proposition, embracing seven large systems.

A

The Birmingham Railway, Light
Company has declined the franchise
City Council of
the electric line

and

Power

offered by the
also said that

Ensley, and it is
building toward Ensley will
Fairview until satisfactory arrange-

now

be stopped at
ments can be made.

The committee on
andria, Va., has

proposition by
delphia for an
for 30 years.

lights of the council of Alexdecided to report in favor of the
E. Mandeville of Phila-

Edward

electric-light

and power franchise

The new machinery

for the electric power plant
of the Charlotte street railway, at Charlotte, N. C,
will begin to arrive in the early fall.
The company will adopt the use of gas engines instead of
steam for generating current to propel its electric
cars.

l.

Ohio.

B.

Waterford.

much

keyboard has
all ready.
In
can be heard from this renext week.
Mr. Oscar T.
Telharmonic System, a wellwill be at the exhibition plant

practically completed, the
relay racks are

River,

electric-light

missioners have issued an order reducing the price
of electricity furnished by the Quincy Electric Light
and Power Company. The reduction is from 20
Customers of
cents a kilowatt-hour to 17 cents.
the company had petitioned for the reduction and

Dennis

is

been set up, and the
all probability music
markable invention
Crosby, of the Cahill

known

England.

—

Boston, July 28. The New York, New Haven
and Hartford Railroad Company's directors have
decided to equip the Meriden and Waterbury branch
with an overhead trolley between Meriden and
Westfield, Conn., and to build an electric railway
in the highway between Westfield and Middletown,
Conn., thus connecting Meriden and Middletown
with an electric railway.
The Windsor Locks (Conn.) Electric Lighting
Company's stockholders have authorized a consolidation of the company and the Enfield Gas Company, to form the Northern Connecticut Light and
Power Company, which will rebuild the Windsor

Locks

derived,

1906

4,

Cleveland, July 28.—The Cleveland Electric Railway Company has made application for an extension of franchises for its 27 lines for 25 years on
the basis of seven tickets for 25 cents, transfer
privileges entitling passengers to go any place on
the lines, such extensions as are deemed necessary
and the construction of rapid-transit lines where
needed.
The Little Miami Light, Heat and Power Company of Cincinnati has been incorporated by Walter
C. Taylor, H. U. Farrei, Henry S. Rockwell, C.
W. Spicer and Edward Schlesinger. It is proposed
to "harness" the waterpower of the Little Miami
River between Morrow and Plainville for the production of electrical current for light and power.
An auxiliary steam plant will be used. At first
current will be furnished to the towns and villages

between Morrow and Plainville. The power will
be furnished by means of a series of dams between
the points named.
There are perhaps a dozen
towns and villages between these places and near

them that can be reached easily with transmission
from the various power stations that are to

lines

be built.
It is reported that about two miles of track is
being constructed near one of the large electrical
manufacturing plants upon which experiments with
the invention of Mayor Tom'L. Johnson of Cleveland will be made. The car that he has worked
out is suspended from steel runners on tracks
of angle iron, so arranged that the cars cannot

By means

magnets above the tracks

get

off.

and

in the roof of the car

of

it is floated, as it were.
believes that he has a car that
will travel at the rate of 400 miles an hour.
The Lake Shore Electric Railway Company has
advanced the wages of motormen and conductors

Mayor Johnson

one cent an hour, commencing July 1st. This was
done in consideration of the fact that the men
worked hard when the company was not in good
condition financially and stayed with General ManJ. Stout, although there
dissatisfaction at the time.

ager F.

was much

to

make

Frank DeHass Robinson, who was interested
some years ago in the street-railway business in

August

WESTERN ELECTRICIAN

1906

4,

for franchises on
both on the East
city.
It is stated that he
will offer to operate the lines on a three-cent fare
with universal transfers. Mr. Robinson is one of
the incorporators of the Cleveland Traction Company, which was organized some five or six years
ago!
O. M. C.

Cleveland,

is

preparing

to

number of unoccupied
and West sides of the
a

ask

streets,

Charlestown-Mattoon and Springfield. Two of these
expected to be merged into the first system,
and the erection of a union station is planned.
The Illinois Traction Company has announced
that it will run a line of refrigerator cars on

are

interurban system.

its

Mayor Devereaux
a

resolution

The

city.

—

Grand Rapids,, July 28. The Benton Harbor-St.
Joseph Railway and Light Company has submitted
a proposition to the city of Benton Harbor
the city on an all-night schedule. The old contract
1,200-candlepower
calls for a moonlight schedule,
The company prolight at $45 per light per year.
poses to furnish 2,coo-candlepower lamps on an allnight schedule at $55 per light. The city has 125
arc lights.
Surveyors for the proposed Detroit and Grand
Rapids motor road report a feasible route between
Ithaca, Carson City, Palo, Long Lake and Belding,
and into Grand Rapids.
The Owosso City Council has turned down an
application of J. A. Thick for an electric-road
franchise. Thick objected to a provision for the
use of his tracks by another road, should one desire to enter the city.
The chances for a trolley road to enter Pontiac
from the north are dead for the present, the line
to light

in

which Congressman Henry Smith and ex-Gov-

ernor Rich are interested being given up because
of the failure of eastern capitalists to furnish the
funds. Mr. Rich and his associates have expended.
$40,000 on the upper end of the road. Howeyer,
the construction work may yet be done.
The $7,500,000 bond issue of the Michigan United
Railways is to be apportioned, $4,000,000 to take
up previous issues of bonds, $2,000,000 for the acquiring of new lines, $1,000,000 for the building of
the Lansing and Jackson line and $500,000 for the
building of a power plant. The power plant will
not be constructed at present, the company depending on other concerns for its current.
B.

Indiana.

—

Indianapolis, July 28.
In addition to three roads
operation in Evansville, the Evansville and Eastern Traction Company, which is to operate between
Evansville and Rockport, is pushing the line to
a speedy completion. The grading is done and
the steel bridges about ready for the rails. Within
a year there will be a central traction station for
Evansville.
The Marion, Bluffton and Eastern Traction Company opened its line for service between Marion
in

and Van Buren on July 27th. The power is being
secured from the Marion Light and Heat Company's plant.

The power house of the Northern Indiana Railway Company at Osceola, near Goshen, wrecked
some months ago by a windstorm, is to be rebuilt.
Construction work has been begun on the interurban line between Hammond and Kensington,
which

is to be one of the important links in the
Chicago, Lake Shore and South Bend road. Work
will also be begun this month from Hammond
to Indiana Harbor, where the company already has
a line operating to East Chicago.

Announcement

made

is

that

the

Indianapolis,

Newcastle and Toledo Electric Railway Company
is
in the market for 10 new and modern interurban cars. The construction and equipment of
the company's line is in the hands of the Elec-

Company of Chicago.
court has granted Charles
Henry, receiver
for the Indianapolis and Cincinnati Traction Company, permission to issue receiver's certificates with
which to meet the indebtedness of the company
and to raise money to complete the Greensburg
and Connersville extensions. Mr. Henry gives out
a statement showing an increase of 28 per cent.
in receipts during the first six months of 1906
over the corresponding period for 1905.
S. S.

trical

Installation

L

The

to

and
Company, the

of Springfield has introduced
control the light plant in that
light plant known as the
leased it to the Capital Electric

owns the

city

Municipal

Michigan.

93

The
Heat and Power Company as

lease

expiring

June

1,

1905.

Light,
successor to the Capital company has failed to
turn the plant back to the city and has secured
an injunction restraining the city from taking
Springfield

possession.

New York

light

for

the

$11,000

in

4^

per

cent,

bonds required to construct the municipal lighting
plant.
The plant will be commenced at once and
is expected to be running by November 1st.
The Interstate Telephone Company is completing
from
a new line between this city and Trivoli
there it will be extended and connect with several farmer lines and also the exchange there.
The Du Quoin Rapid Transit Company of Du
Quoin has been incorporated with a capital of
$50,000 to operate an electric railway. The incorporators are H. E. Ross, William R. Hayes and
;

H. Ward.
Manager McQuinston of
phone Company announces
J.

between Monmouth

line

the Monmouth Telethe completion of the
V.
and Burlington.

Texas.

Austin,

July

27.

—The

Galveston,

Harrisburg

and San Antonio Railway, a Southern

Pacific line,
has recently equipped all of its freight trains which
run on the line between San Antonio and El Paso

telephones. An ordinary telephone receiver
and transmitter, with all of the usual connections,
The wire
is placed in the caboose of the train.
from the instruments is connected with a long
pole which carries a metal hook on the end, which
can be thrown over a telegraph line at any place
where the train happens to stop. Connection is
thus made with the dispatcher's office. The device
is especially useful in case of wreck or other accident, in which case instant communication can be
made with the headquarters of the line. The sending of a telephone message over the same wire
does not hinder the transmission of a telegram at
the same time.
It is reported that very satisfactory results have
been obtained by the Galveston, Harrisburg and
San Antonio, and it is likely that the system of
using telephones will soon be extended to include
The Mexiall divisions of the Southern Pacific.
can Central has for some time been experimenting
with telephones in much the same way, the dispatcher's offices being all supplied with telephones
as well as telegraph instruments. The telegraph
wires are used for sending the telephone messages.
No direct communication with the trains, however,
has ever been effected.
W. D. H.

with

_

Northwestern States.
Minneapolis,

July 28.—The
denies that

Power Company

Mississippi
it

Electric

has any intention

abandoning work on the proposed dam at
Minn.
Soundings are now being
taken, and as soon as the government officials
pass on these soundings the actual construction
of

Clearwater,

work will be started.
The Grandfather Falls Power and Logging Company of Merrill, Wis., has begun work on its proposed power plant and dam across the Wisconsin
River.
The contract for construction has been let
to

John O'Day.

The

required

stock

asked by eastern capitalists

to be subscribed locally has been taken at Mankato, Minn., and the promoters will be asked to
begin work at once on the proposed street-car sys-

tem.

Illinois.

—

Peoria, July 28. Work on the construction of
the Alton, Jacksonville and Peoria Electric Rail-

way was commenced

at Alton this week.
It is
expected to build as far as Jacksonville and have
cars running by winter.
The route from Jacksonville to Peoria has not been definitely settled.
Mayor Dunne of Chicago delivered a speech
here tonight at one of the parks. In the speech he
predicted that the municipal ownership of the
street railways in Chicago would surely come.

are now at work on
interurban run for the
through service which will be started August 1st.
Cars will then be run through from Decatur and
Bloomington.
The time between the two cities
will be two hours and 30 minutes.
The present
time is nearly four hours on account of doubling
back each way at Clinton.
President W. B. McKinley and General Manager L. E. Fischer of the Illinois Traction Company have purchased a private car for their exclusive use which it is said will be one of the
handsomest in use on any electric line.
Three electric roads are now seeking entrance
to
Springfield.
They are the Springfield and
Southeastern, Springfield and Western, and the
Illinois

a

traction

new schedule

officials

for

the

The

Beloit (Wis.) Council has granted a 35year franchise to the Rockfort and Interurban
Railway Company for a street-railway
Electric
system. The company agrees to have the line in
operation by December 1, 1907.
Thomas Keegan has succeeded J. W. Booth as
manager of the North American Telephone Company at La Crosse, Wis.
The concrete dam across Black River at Greenwood, Wis., is nearing completion. It will furnish
power for the municipal electric-light plant.
An ordinance is before the Minneapolis City
Council providing for city inspection of electric
meters.

The Iron River (Wis.) Water, Light and Power
Company's plant was destroyed by fire, the loss
being about $50,000.

The

plant

is

to be rebuilt

at

once.
S. C. Page, Jr., has resigned as superintendent
of the electric-light system at Sleepy Eye, Minn.,
to accept a position with the Twin City Rapid
R.
Transit Company at Excelsior, Minn.

Pacific Slope.
July 26. The Coast Counties
Light and Power Company, at a special meeting
San

of

its

in

pany is subsidiary to the Pacific Gas and Electric
Company. These bonds will be issued to acquire
and extend the plants of three lighting companies
in Santa Cruz County.
The United Railroads linemen, who struck in a
body a week ago on all of the company's San
Francisco electric street-railway lines, are still out.
They demand an eight-hour day without any reduction of wages.
nine-hour day has been
granted the inside wiremen and shopmen by the
company, in order to prevent their joining the
strikers.
Since the strike, line repairs have been
made where trouble existed on the lines by the
chief electrician and a very few non-union linemen
who have been protected by armed guards.
Articles of incorporation of the Union Home
Telephone and Telegraph Company have been filed
in Los Angeles, Cal., with a capital stock of $1,000 000, by J. M. C. Marble, A. K. Detwiler, John Van
Liew, J. F. Fishburn, F. Wachter, John E. Marble,
G. B. Ellis, James Baldwin and A. B. McCutcheon.
The company has been organized for the purpose
of taking over and combining the home telephone

A

_

committee of Mason City
has accepted the bid of Rudolph, Kleybolt & Co.

The municipal

of

authorized the issue of $1,000,000 of bonds
denominations of $1,000, and will give a mortgage of all of its properties as security. This com-

21st,

Francisco,

—

stockholders, held in San Francisco, on July

plants in several of the Southern California cities.
So far, 10 of these outside companies have been
absorbed, and it is understood that options on a
number_ of others have been secured. Of the 10
companies taken over, five have completed plants
in operation, the San Pedro, Long Beach, Santa

Ana, San Bernardino and Ventura Home Telephone
and Telegraph companies. Uncompleted plants of
which control has been secured are those at Anaheim, Fullerton, Corona, Colton and Highlands.
The Spokane County Electric Company has been
incorporated at Spokane, Wash., with a capital
stock of $10,000, by D. L. Huntington, H. L.
Bleeker and H. W. Collins. The company has
been organized for the purpose of furnishing light
to a number of towns in the Palouse country,
including
Rockford, Fairfield and Latah.
The

Washington Waterpower Company
be interested in the

is

believed

to

new company.

Orders have been received at the Mare Island
navy yard at Vallejo, Cal., authorizing Master Electrician George Hanscom to make a number of
tests of the wireless plants on the coast.
If they
are satisfactory, it is likely that all vessels carrying passengers up and down the coast will be
equipped with wireless apparatus.

The San Joaquin Power Company
to^

is preparing
construct two power plants in the Tule River
Fresno, Cal., costing $10,000.
A.

District,

PERSONAL,
Henry Thompson, formerly president of the Metropolitan Street Railway Company of New York
city, died at Strawberry Hill, his home in Stamford, Conn., on July 18th.
Leonard Hurtz has resigned his position as superintendent of the municipal light plant at Lin
coin, Neb., and will take up the general manager
ship of the Lincoln Telephone Company.

Lee Huff has succeeded N. W. Thompson as
manager of the Nebraska Telephone Company's
exchange in Lincoln, Neb.
Mr. Thompson has
been promoted to a position in the general office
in Omaha.

W.

of Monroe, Mich., general
the Detroit, Monroe and Toledo Short
Line Railway Company, has accepted the position
of master of transportation of the Milwaukee
Electric Railway and Light Company.
B.

Tarkington

manager of

Robert W. Hunt, president of the
Institute of Mining Engineers, together
with several other members of the Institute, was
recently presented to King Edward of England.
Captain Hunt is the head of the firm of Robert
Captain

American

W. Hunt &

Co. of Chicago.

Hadley of Bellows Falls, Vt., died
town on July 17th. He had been treasurer
of the Fall Mountain Electric Light and Power
Company since its organization, and was promiPreston H.

in that

nent in business and municipal affairs of the town.
In 1898 he was a member of the Vermont Legislature.

Prof. W. D. Pence, dean of the engineering
school at Purdue University, Lafayette, Ind., has
resigned to accept a position as dean of the school
of engineering at the University of Wisconsin
Prof. Pence is considered an exat Madison.
pert in civil engineering, especially on drainage
problems.

Addison Bragg, district office manager
Westinghouse Electric and Manufacturing
Company, Philadelphia, Pa., died in that city
on Sunday, July 29th, after an illness of over two
months duration. Mr. Bragg was one of the pioneers in the electrical business, he having been
associated with the United States Electric Lighting
Company as early as 1882. His connection with
the Westinghouse. Electric and Manufacturing Company began in the year 1889, when he was made
the manager of the Philadelphia office, which position he filled successfully up to the time of his
death. Mr. Bragg possessed a most genial disposition, which endeared him to all with whom
Charles

of

the

'
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he came
Franklin

in

contact.

He was

County, Missouri.
education, he attended Yale
he was graduated. He was
Bragg is survived by his wife

born and reared in
Following his early
College, from which
56 years old. Mr.
and one daughter.

G. W. McClure, master mechanic of the traction
lines of the Michigan United Railways at Lansing,
Mich., has resigned his position to accept the general superintendency of the Norwich and West-

The
Railroad Company, at Norwich, Conn.
road is in the course of construction and will be
a fast interurban line.
erly

main

object
light

electric

August

of the new company is to
for the city of Woodstock.

furnish

Forge and Lower Merion.

Work on the extension of the Sharon and
Wheatland electric road from South Sharon, Pa.,
to Wheatland has been commenced.
The intention is to build the road to West Middlesex.

of Appleton, Mo., will is.sue bonds for
the construction of an electric-light plant.
city

E. J. Keisling & Son have asked the city of
Richmond, Mo., for an electric-light franchise.

W. Hunt &

Co. in

1888.

James F. Jackson, member of the Massachusetts
Railroad Commission, has returned from Europe,
where he has been examining safety appliances in
use on steam and electric railways. Commissioner
George W. Bishop was with him, but has not yet
The State Legislature authorized the
returned.
Commissioner Jackson will make no statetrip.
ment regarding his trip until he makes his official
report to

Colo.,

plant.

of $15,000.

Lightning recently struck the electric-light plant
at Malvern, Ark., and it
stroyed. The plant was
and cost about $5,000.

Northern New York and New England, and then
up through Canada, where Mr. Edison will continue his researches into the cobalt deposits of the
country.

W. F; Hessel of Chicago has just assumed the
position of general sales manager of the Stuart
Howland Company of Boston. Mr. Hessel has
been identified with the electric supply business
for the last 10 years.
During the last four years
he has been sales manager of the Western Electric Company, manager of the Standard Electric
Company of Cincinnati (which is the Ohio branch
of the Western Electric Company) and western
sales manager of Pass & Seymour of Solvay, N. Y.
His friends will regret to learn that he has decided permanently to make headquarters in the
East.
Calvin W. Rice of the New York office of the
General Electric Company, and very well known
and well liked by electrical men, has accepted the
invitation of the American Society of Mechanical

Engineers to become

secretary of that honorable body on the retirement of Prof. Hutton in
December. In the meantime Mr. Rice is acting
as assistant to the secretary.
Prof. Hutton, who
is
very highly esteemed
by the members of the
society, and whose services have been of the
greatest value in the upCALVIN W. RICE.
building of the organization, will no doubt be made honorary secretary after
his unselfish service of nearly a quarter of a century.
Mr. Rice is a younger man, but has had
nevertheless a wide experience.
He is a graduate
in engineering from the
Massachusetts Institute
of Technology.
He has had a complete experience in machine-shop practice, operating all manner of tools, having worked up from the bench
through various positions.
For several years he
installed and operated complete steam, hydraulic
and electric plants in Colorado and Montana, and
later he was electrical engineer of the subways
of the city of New York and also of one of the
operating departments of the New York Edison
Company. For the last three years he has been
consulting engineer for the New York office of
the General Electric Company, making a specialty
of the steam turbine and engaged in the engineering in connection with all manner of prospective
propositions.
Mr. Rice is a member of the American Institute of Electrical Engineers, American
Society of Mechanical Engineers, the Institution of
Electrical
Engineers of Great Britain
(having
been proposed by Lord Kelvin), the American Association for the Advancement of Science, and
other societies and clubs.
The new secretary is
personally popular as well as technically well
equipped, and is admirably fitted for his new
position.

ELECTRIC LIGHTING.
W. H. Reber
electric-light

has been granted a franchise for
plant in Butte, Mont.

The Woodstock Heating and Lighting Company,
a new corporation, with a capital stock of $35,000,
has been granted a license to operate in Woodstock,
111.
The incorporators are D. I. Joslyn,
George L. Murphy and W. S. McConnell. The

was set on fire and deowned by B. W. Turner

The Philadelphia Suburban Electric Company has
bought the Citizens' Electric Light, Heat and Power
Company of Clifton Heights. This will give the
company the control of all the electric lighting
between Media and Philadelphia, and Chester and
Philadelphia.
The company will build a new power
hear the center of

station

The Reed

started on August 1st, if his
plans were carried out, on a 2,500-mile automobile
accompanied
trip.
by his wife, his
He was to be
daughter Madeline and son Charles. Three automobiles will carry the party, one machine being
loaded with camping equipment and provisions.
Mr. Edison's tour, as planned, will be through

an

The Center (Texas) Electric Light and Power
Company has been incorporated with a capital stock

the Legislature.

Thomas A. Edison

Eastern capitalists are said to be planning to
an electric railroad from Colorado Springs,
to Denver, and also an e'lectric line from
Colorado Springs to Pueblo. Rumors of these
projected lines have been current for some time.
build

Ottawa, Kan., has let the contract for the remodeling and improving of the municipal light
.

Albert W. Fiero of Chicago, a member of the
firm of Robert W. Hunt & Co., engineers, died at
He was 57
Battle Creek, Mich., on July 28th.
years old and came to Chicago from Joliet. After
working as an engineer on various railroads, he
became one of the founders of the firm of Robert

1906

part of a system which will be built to Sixty-third
and Market streets, Philadelphia, by way of Valley

Clay Center, Kan., has voted bonds for the purpose of installing an electric-light plant.

The

4,

its

operating territory.

Company, owned

City (Mich.)

H. Andrews,

Electric
installing a

three-wire system. New poles, wires and transformers are being placed. The new plant will be equipped with
a 150-kilowatt Wood alternator and other modern
improvements. It will be in pperation in a few

by

J.

is

days.

A

permit for the construction of the new disstation of the Louisville (Ky.) Lighting
Company, to be built on Third Avenue, between
Market and Jefferson streets, has been issued. The
plant will cost $14,000, and is to be constructed of
brick and concrete. It will be three stories high
and will occupy a site 27 by 105 feet.
tributing

The Franklin Water, Light and Power Company
Franklin, Ind., which has been controlled by
people for the last five years, has been
sold to the Ferris brothers, owners of lighting
and water plants at Yankton, S. D., and Eldorado
of

Chicago

and Osage, Iowa. Thomas Ferris, now managing
the Osage plant, will come to Franklin and assume
It is understood some improvements and
charge.
new equipment will be put in the Franklin plant.
Bids will be received August 10th at the
of the

mayor of Mobile,

office

for furnishing the
based on a contract for
also for a period of 10
Ala.,

with 450
period of five years;
years from November 1, 1907; also on the erection
on city property and operation of a 600-light plant
for a period of 10 years, based on municipal ownership after the lapse of that period. Specifications can be had on application to Mayor P. J.
street lights

city

a

Lyon.

Electric Railway Comwhich is building a line into Milwaukee
from Fond du Lac, Wis., has purchased a site
for a large power house on the river front opposite the Hoffman House at Port Washington, Wis.
Contracts have been made with the Allis-Chalmers
Company and the Power and Mining Machinery
Company for $280,000 worth of equipment for the
railroad.

As a part of its investigations on the general
problem of standardization, the American Street
and Interurban Railway Association is asking the
co-operation of managers and engineers of street
and interurban railways. A data sheet on brake
shoes is being sent out from the office of the secretary, 60 Wall Street, New York city.
The information thus gathered is to form the basis of
the committee report on this subject at the next
convention.

An elevated station to be built at Forest Hills,
Boston, Mass., will be the largest of its kind in
the world. At the new terminal, surface cars will
not, as is the case now, ascend to* the level of the
elevated trains, but will stop on the surface directly below the elevated structure, the unloading
platform of the surface lines being directly below
the loading platform of the elevated, and vice
versa.
For the convenience of patrons, however,
esculators are to be installed in addition to nu-

•

merous and roomy stairways.

W.

Barstow of New York has just returned
Portland, Ore., after a four weeks' trip.
He reports that there is in contemplation the building of several miles of railroad extensions in connection with the Oregon Electric Railway Company, for which W. S. Barstow & Co. are now
building and equipping about 60 miles of road.
It is expected that part of the main line between
Portland and Salem will be in., operation by September 1st, and that cars will be operated between
the two cities by July 1, 1907.
S.

from

'

,

The

Strangen-Wick Railway/ Company, which
operates a suburban line near the city of Stockholm, Sweden, has contracted with 'the Westinghouse Electric and Manufacturing. Company of
Pittsburg for the electrical equipment of the cars
'

-

"

operate this road with the single-phase system.
recognition of the superiority, of American
electric-railway apparatus is the result of an elaborate test instituted by the Swedish government
about a year ago. In this test, manufacturers of
electric-railway systems from America, and Europe
entered into competition, and the palm was finally
to

.

This

Columbus (Ohio) men are largely interested in
the Salt Lake Public Service Company of Salt
F. B. Wemple and James M.
Lake City, Utah.
Butler recently returned from that city, where
.

they

The Milwaukee Northern

pany,

took

company.

part
It will

in

the

final

organization

of

the

have a capital stock of $3,000,0000

with an authorized issue of $2,500,000 bonds. Of
the latter $1,500,000 are to be issued for the construction of the plant and the remainder retained
for future extensions. It is said that the company
controls most of the water rights within 150 miles
of Salt Lake City and has secured a franchise
It will also be
for lighting and heating the city.
able to develop an immense waterpower that will
be for sale.

An

account of some tests of the Kuzel lamp
given in a recent issue of L'Electricien. As
compared with the osmium lamp of Dr. Auer,
which required 1.5 watts per candlepower, this
lamp only needed one watt per candle, while the
practical durability was such that, after burning
for 1,000 to 1,500 hours, the brilliancy had only
been diminished by 10 per cent. It would appear
that the tension of the current during the tests
was only 32 volts, though it is said that the lamp
can be used on a current of no volts.
Tie metal
employed for the filament made use of in these
experiments (which are set out in a tabulated
form) is said to be tungsten, and the mode of
manufacture is described. In one of the tests a
lamp was still burning brightly after 3,537 hours,
the percentage loss of brilliancy being only 10.9.
is

ELECTRIC RAILWAYS
H. Baker has asked the city of Sedalia, Mo.,
for an electric-railway franchise.
J.

W. Mathewson and others of Mammoth
J.
Springs, Ark., contemplate a trolley line to Thayer.
The Newton and Northwestern Railway is about
to start work on its new power plant in Fraser,
Iowa.

The Pottstown and Reading (Pa.) Street Railway Company has passed into the hands of C.
Taylor Leland and a number of other Philadelphia
capitalists.
It is understood that the line will be
extended from Saratoga to Royersford and made

awarded

to the

Westinghouse company, which was

then given an order for an alternating-current single-phase locomotive. The order from the StrangenWick company calls for the same type of electricrailway motors.

PUBLICATIONS.
One

publications from the AllisBulletin No. 1505, describing
the heavy-duty Corliss engines.
Nearly all the parts
are illustrated, showing the method of construction
and the points of advantage.

of

the

latest

Chalmers Company

is

The July number

of "Everbest"

Magazine, pub-

lished by the Ewing-Merkle Electric Company of
St. Louis, tells of the company's products in an
interesting manner.
It
combines electrical information with plenty of good fun.

"The Economical Lighting of

Industrial Plants"
booklet published by the
Cooper Hewitt Lamp Company of Pittsburg. It
is principally devoted to showing the efficiency and
economy of mercury-vapor lamps for illuminating
industrial establishments.
A number of good half
tones show the lamp in use.
is

the

title

of a neat

little

Dixon's graphite brushes form the subject of a
small pamphlet issued by the Joseph Dixon Crucible Company of Jersey City, N. J. The use of
graphite brushes is recommended because of the
lower contact resistance and the self-lubricating
qualities of the brush.
Results of tests by Prof.
A. F. Ganz, of Stevens Institute, are given.

The 1906 catalogue from the Sturgess Engineering Department of the Ludlow Valve Manufacturing Company, Troy, N. Y., describes the company's
new vertical type waterwheel governors. The new
governor described has a number of features which
are quite novel and have elicited great interest on
the part of hydraulic engineers. The book is very
attractive and its 62 pages contain some excellent
illustrations and a large amount of information
on the subject treated. Sturgess governors now

;

August
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regulate plants aggregating over 150,000 horsepower
where every hydraulic and load condition is represented.

A

from

the Steel City Electric
Company, Pittsburg,' Pa., contains a wealth of
'nformation about contractors' supplies, such as
lOcknuts, bushings, floor outlets, insulator supports,
beam straps, reaming devices, hand conduit bendThe company says it will give its cusers, etc.
timers "the best goods, prompt delivery and the
lowest prices."

booklet

little

:

Some interesting points for central-station men
are contained in a booklet from the Nernst Lamp
Company, Pittsburg, Pa., in which is presented an
argument in favor of the Nernst series alternating
vertical-glower street-lighting system. The booklet
shows where Nernst lamps may be used to advanand there are some comparisons of street
illumination.
The lamp and its parts are illusand diagrams are given of transformer
trated,

of Indiana will bring the
the park.

members and

95

visitors to

The

Illuminating
Engineering
Society
has
a society badge designed by Waldo S.
Kellogg.
The design is a pleasing one in blue
enamel and gold, with the lamp of knowledge, or
some other lamp, and the letters I E S as prominent features.
Badges will be sold to members
on application to V. R. Lansingh, treasurer, 227

adopted

New York

Fulton Street,

city.

TRADE NEWS.
Sealed proposals are being invited until August
nth for installing electric motor, etc., at Vancouver Barracks, Wash. Lieutenant Bates Tucker,
Vancouver Barracks, Wash., can give details.

tage,

The Bureau of Yards and Docks of the Navy
Department is inviting sealed proposals until Au-

connections.

gust 18th for installing an electric elevator in
building No. 104 at the Puget Sound navy yard,
Bremerton, Wash.
Plans and specifications will
be furnished by the commandant of the yard.

The Stanley-G. I. Electric Manufacturing Company's bulletin No. 611 is devoted to the G. I.
snap switch, one of the most reliable snap switches
on the market. Stanley-G. I. circular No. 784 is
devoted to the G. I. incandescent lamps, which are
furnished for all circuits and conditions. The G. I.
incandescent lamp, in common with the G. I. arc
lamp, has a reputation for being ultra high-grade
and of long life and high efficiency. Stanley-G. I.
circular No. 781 describes the G. I. type J primary
Either circulars
fuse box or transformer cut-out.
or bulletin may be had by addressing the home
office

A

Mass.

Pittsfield,

at

sensible

gent effort now making by American manufacturers to secure and extend foreign trade, particularly in Central and South America, is a handsome pamphlet entitled "Industrias y Productos
The booklet is printed in
de Westinghouse."
Spanish, but, as may be imagined from the title,
has to do with Westinghouse industries and
it

Westinghouse installations. It is handsomely illustrated, and with its 64 pages and tasteful cover it
demonstrates that the literature of the 'Westinghouse Companies' Publishing Department intended
for foreign consumption is in no way inferior to
that presented in the English language.

The latest catalogue, No. 18, from the Chicago
Fuse Wire and Manufacturing Company, 170 South
Clinton

Street,

is

on enclosed fuse material, and

complete. It covers old code fuses to
cut-outs in common use, 250 and 500 volts
also National Electrical Code enclosed fuses and
The company will be
blocks, 250 and 600 volts.
glad to send this catalogue to anyone upon apThe company is turning out very highplication.
class goods, this department being under the direction of its engineer, Mr. C. T. McDonald, who
entered the employment of the company on March
Prior to that time he was with the Under1st.
writers' Laboratories, having supervision of tests.
Box bulletin No. 17, from the same company, refers to Union outlet combination switch boxes.
is

very

fit

of the

Western

writes under date of July 26th that
plant of the Standard Underground
Cable Company, located at First and Linden streets,
Oakland, Cal., has been destroyed by fire. The
origin of the fire is unknown, but it is believed
that it originated in the pattern rooms at the rear
of the plant. It is estimated that the loss was
about $100,000, and it is understood that the property was insured, and that the company will rebuild.
The company has the sympathy of the trade
Electrician
the entire

in

attractive evidence of the intelli-

and

The San Francisco correspondent
-

untimely

its

loss.

The Union Portland Cement Company

of Ogden,

Utah, recently ordered two 1,200-kilowatt Westinghouse-Parsons steam turbines for its plant at
Portland, Utah. The turbines will operate on 175

pounds steam pressure, 27-inch vacuum, and no
superheat, driving enclosed type turbo-generators
delivering 480 volts at a frequency of 30 cycles
to a three-phase distribution system.
The turbines
will operate 24 hours a day generating power for
motor-driven machinery throughout the mill, and
electric locomotives operating between the quarry
and the mill.

The Navy Department, through

the Bureau of
Supplies and Accounts, is inviting sealed proposals until August 14th for furnishing eastern navy
yards with the following material
Schedule 66,
thermostats, conduit and fittings, insulators, contacts and blades, miscellaneous electrical supplies.
On August 21st the bureau will open bids for
furnishing western navy yards with the following
Schedule 63, motors, electrical supplies. Blank proposals, etc., can be obtained at the navy pay office
in New York or upon application 'to the bureau at
Washington. On August 7th the bureau will open
bids for furnishing western yards with a number
of motors embraced in schedule 37.
Proposal
blanks and detailed information can be obtained
upon application to the navy pay office in New
York or to the bureau at Washington.
:

BUSINESS.

SOCIETIES

AND SCHOOLS.

The executive committee of the Central Electric
Railway Association has decided to hold the first
after-vacation meeting on September 26th at Robinson Park, west of Fort Wayne, Ind., a beautiful
resort on the Fort Wayne and Wabash Valley traction line.
It is the purpose of the committee to
give the members of the association, their wives
and guests an outing. A programme is being prepared which will provide for amusements, refreshments and a general social time. No papers or
technical subjects will be discussed at this meeting,
Special cars from Ohio and various parts

A

750-kilowatt Westinghouse-Parsons turbine is
destined for the Pittsburg Reduction Company's
plant at East St. Louis, 111., operating non-condensing on a steam pressure of 150 pounds.

A

full line of Security specialties, made by the
Bissell Company, Toledo, Ohio, will be found
with the Electric Appliance Company in San Francisco and with the same company in
Orleans.
These agencies are newly appointed, .and are in
addition to the distributors already handling this

F.

New

product.

The

Engineering

Construction and
Securities
just been employed as con-

Company, Chicago, has

tractor and engineer by the Oskaloosa & Buxton
Electric Railway Company to construct an electric

The Engineering Construction and
Company has only recently been organ-

railway in Iowa.
Securities
ized,
the.

and this
company.

the

is

undertaken by

contract

first

The Aiton Machine Company

is putting on the
a high-speed 12-spool strander, designed
to operate at 1,000 revolutions per minute, and
intended for use in the manufacture of hollow
clothes-line and other light stranding work where
high speed and large output are demanded. The
first machine is going to the Malin Company of
Cleveland, Ohio.

market

new Public Service Building of the MilElectric Railway and Light Company, Milwaukee, Wis., there are 40,000 of the various sizes
of Blake insulated staples for the installation of
telephones. This is an indication of the high esteem in which Blake insulated staples are held for
interior telephone wiring. These staples are made
by the Blake Signal and Manufacturing Company
In the

waukee

of Boston.

The De
York city,

La

Vergne

Machine

is installing at

Company, New
G. Brooke Iron
refrigerating ma-

&

the E.

Company's plant, Birdsboro, Pa.,
chinery of 350 tons capacity, to be used in drying
the air blast for furnaces. Much interest has been
aroused among blast-furnace men by this new
method, in which the air is passed over coils of
pipe containing cold brine or ammonia. Part of
the moisture contained in the air is deposited on
these pipes, the part remaining being practically
constant, so that the humidity of the blast is uniform.
Among other important benefits derived
from using a dry air blast of uniform humidity
are improvements in the quality of iron and greater
economy and efficiency in the operation of the furnace.
Frank C. Roberts & Co., Philadelphia, Pa.,
are the engineers.

The

following

Company

Wheeler

recent sales by
of Ampere, N.

the

Crocker-

shows the
Allentown SpinJ.,

varied line of customers served
ning Company, one 60-kilowatt direct-current engine-type generator, 125-volt, 675 revolutions per
:

minute; Northern Coal and Coke Company, one 80kilowatt, direct-current generator, 250 volts; N.
J.
Zinc Company, four motors, ranging from 10 to
Haverford College, one 125-kilo35 horsepower
volt-ampere engine-type alternating-current gener;

2,300-volt,

ator,

three-phase,

60-cycle,

257

revolu-

per ^minute; Mohawk Valley Cap " Company,
one 300-kilowatt direct-current generator, 480-volt,
150 revolutions per minute, one 18-kilowatt directtions

current generator,
125-volt,
170 revolutions per
minute, and two motors ranging in horsepower
from 10 to 75, all of 440 volts; E. I. DuPont Company, one 130-kilowatt direct-current generator, 550
volts.

The Carnegie Steel Company has purchased for
Homestead works two 2,000-kilowatt alternat-

its

generators
driven
by gas engines.
These units are to be furnished by Allis-Chalmers
Company of Milwaukee, and they complete an
order recently given for machinery costing approximately $1,000,000 for the Homestead plant. It includes three gas-engine-driven electric units and
four gas blowing engines, the aggregate capacity
of these machines being nearly 30,000 horsepower.
Another sale of gas-engine-driven electric generating units has just been made to the Milwaukee
Northern Railway Company (electric), whose plant
ing-current

will

represent the largest

on the continent, it
this company, which

is

installation of this

kind

The power house of
be situated at Port Wash-

said.

will

three horizontal twineach having a rated capacity
of 1,500 horsepower, direct connected to three 1,000alternating-current
25-cycle
kilowatt
three-phase
ington,

Wis.,

tandem gas

is

to

contain

engines,

generators.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Stop for Whip Hoists. William D. Baldwin, New York, -and John D.
Ihlder, Yonkers, N. Y., assignors to the Otis
Elevator Company, East Orange, N". J. Appli-

826,529.

__

Automatic

cation filed

March

A

21,

1904.

A
an electric motor.
is arranged to be opened
end approaches the limit of its

whip hoist is driven by
switch in the path of the rope
by the

latter

when

its

The switch controls the circuit of a holding
magnet, which, when broken, cuts off the electrical supply from the motor.
The switch also controls the circuit of an auxiliary magnet, which, when broken, establishes
a
short circuit through resistance across the
motor armature.
travel.

Electric
filed

A

Company,

^Tay

1904.
cup or

Elyria,

Office)

Ohio.

July

24^ xgo6.

Application

17,

resistance

chamber

Electric Signal. Allen B. Dungan, Allentown, Pa., assignor of one-half to George C.
Williams, Reading, Pa. Application filed October 17, 1905.

826,551,

An

electric signaling system for electric railways has
single
track and turnouts on which to operate.
Circuit-closing devices are operable by a car entering
from either end of the main line for energizing a pair
of signals at one end and a single signal at the opposite end of the main line, thereby indicating the
direction in which the car is traveling.
a.

Charles G. Burke and
Brooklyn, N. Y., assignors
of one-half to John Q. A. Whittemore, Boston, Mass.
Application filed August 6, 1904.

826,534.

Telephone System.

Edward

J.

Burke,

•

Renewed May

25,

1906.

One

feature is the provision of a device for producing
a counter eletromotive force connected in series with
the battery and the transmitter and parallel with the
main-line circuit.

826,542.
ent,

Telephone Transmitter. Edward E. ClemWashington, D. C, assignor to the Dean

826,565.

Trolley

Richmond,

Boniface A.
Stand.
Application filed

Va.

Grasberger,

August

17,

190:.

A

826,580.

Electrical

Insulator.

Cologne-Ehrenfeld,

independently supported within a central aperture in the diaphragm, its
outer face being substantially flush with the outer face
of the_ diaphragm. There is direct connection between
the
diaphragm and cup and an electrode extends
into the cup and is rigidly held with respect thereto.
is

trolley support is carried by a .vertically movable
frame, and stops on the base and frame are provided
with friction surfaces which coact to raise the frame
and permit its position to be reversed when pressed
together with sufficient force.

January

31,

Germany.

Max

Meirowsky,

Application

filed

1905.

A

metal cap has an opening at its end, a metal memlying partly in the cap and partly projecting
through the opening in the cap. Insulating material
surrounding the metal member is partly surrounded by
the metal cap.
ber

Telegraphy. Robert J. Sheehy, New York,
N. Y. Application filed October 25, 1902.

826,615.

Two

synchronously moving alternating-current elecmachines are located at distant stations and conCombined in the system
line.
one
instruments,
series
of printing-telegraph
are
a
series at each machine, whose type wheels are mechanically driven thereby, a clutch connection between each
type wheel and its driving shaft or mechanism, telaone station
graphing lines connecting instruments at
with instruments at another, and means whereby the
transmitted
currents
by
arrested
wheels
may
be
type
(See cut on next page.)
over the telegraphing lines.
tric

nected by a synchronizing

_

826,627.

Slow-release Magnet. Louis H. Thullen,
Pa., assignor to the Union Switch
Signal. Company, Swissvale, Pa. Applica-

Edgewood,
and

tion filed

December

22,

1903.

:
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The combination consists in a slot arm for railway
signals with a suitable frame, an engaging finger and
The
levers carried thereby, and a magnet and armature.
armature when attracted by the magnet holds the finger
and levers rigid, the magnet being provided with a
closed circuit which upon interruption of the current
normally flowing through the winding of the magnet
retards the release of the armature.

Cord-suspension Electric Dental Engine.
826,629.
John V. Trenaman, New York, N. Y. Application filed July 21, 1905.
A suspensory member sustains the weight of a motor.
A number of conducting wires are disposed adjacent to
the suspensory member and the motor mechanism is
connected with the wires and driven thereby. There is
a covering common to the suspensory member and the
conducting wires.

'

August

Thjs and the patent immediately preceding refer to an
apparatus for smelting divided materials, comprising means
for preheating the material by showering it through
a hot atmosphere, an electric resistance furnace, and
means for charging a body of the preheated material
into

furnace.

the

The attachment comprises a bracket

for

1906

4,

supporting the

receiver.

Electric Furnace.
826,962.
Benvenuto Platschick,
Paris, France. Application filed November 27,
1905.

Signaling System for Elevators.
James
826,752.
B. Smalley, Chicago, 111., and Charles A. Reiners,
York, N. Y., assignors to the Elevator Supply and Repair Company of Illinois.

New

Application

May

filed

1905.

24,

An

electrically-controlled signal is carried by the elevator car, and electrically-controlled signals are located
along the elevator shaft, one at each floor, a com-

mutator being adapted to determine the time when the
signals shall be operated, and in part comprising two
series of contact plates.
Each of the floors is served
by one of the floor signals, a plate of one of the series
being connected therewith, and a plate of the other
series being connected to the source of supply through
a switch controlled by hand-operated mechanism located
The commutator also comprises two brushes,
at the floor.
one for each series of plates and relatively movable over
the same, the brushes being electrically connected whereby
electrical connection is made between a plate of each
series, the car signal being in circuit with a third brush
on one of the series and connected to the source of
supply in parallel with the floor light.

An electric muffle comprises a recipient of fireproof
material, a heating conductor secured in the wall of the
recipient, two contact pieces projecting from the lateral
face of the recipient and connected to the conductor, a
bed plate, a casing on the bed plate to receive the recipient, the casing having apertures in one wall for the
passage of the contact pieces, and spring contacts on the
bed plate to engage the contact pieces.
_

Electric Cut-out. Herbert E. Trumbo, San
Francisco, Cal. Application filed November 20,

826,974.

1905.

Combined are a base, a fuse holder revolubly mounted
thereon, a number of removable fusible sections carried
by the holder, contact pieces at the ends of the holder
and receiving the ends of the sections, spring contacts
engaging the contacts, the holder having spaced peripheral
flanges, and spring clips secured to the base and extending
up along the sides of the holder between the flanges
thereof.

Ap-

826,782. Trolley. John Grundl, Pittsburg, Pa.
plication filed December 11, 1905.
An improved trolley wheel and harp is described.

Trolley-pole Controller. Andrew L. PrenBuffalo, N. Y. Application filed May 10,

826,799.
tiss,

1905.
spring is connected with the pole for normally pressing the trolley wheel against the conductor.
Means for
depressing the pole include a pressure cylinder convalve mechanism is mounted on
taining a piston.
the pole and controlled by the movements thereof and
operating to admit the pressure fluid to the cylinder
when the pole rises above its operative position.

A

A

Safety Device for
826,845.
ductors. Emile Giraud,
cation filed April

An

insulating

Overhead Electric ConParis,

1905.
for overhead

Appli-

France.

10,

device

conductors

is

de-

scribed.

assignor

Joseph Sachs, Hartford, Conn.,
the Johns-Pratt Company, HartApplication filed June 24, 1902.

to

Conn.

ford,

Means

are provided for independently securing the
devices to the movable part, which means are
adapted to be actuated exteriorly of the movable part.
Means receive the terminals of the fuse devices, at least
one of which means is adapted to be electrically opencircuited when the fuse device terminals are received
therein, and there are means actuated by a movement of
the movable part and fuse devices for making and breaking the electric circuits through the fuse block by way
of the fuse devices.
(See cut.)

fuse

NO. 826,615.

— PRINTING

TELEGRAPH.

Niels
Pole-piece for Electric Machines.
Application
Christensen, Milwaukee, Wis.
filed April 11, 1901.
An integral pole piece formed as a separate structure
has its front face laminated by means of plates bunched

826,650.

A.

together

contact

in

with, each other.
cast upon

homogeneous block or body
adapted to

fit

a field

The back
the

plates

is

Mass.

a

Ernest C. Ketchum, Boston,
Application filed July 3, 1905.
rotatable member of a dynamo-electrical ma-

dated April

Telephone Support. William B. Oliver,
Baltimore, Md., assignor to the Oliver Manufacturing Company, Philadelphia, Pa. Applica-

826,686.

on July

Apparatus for Reducing Metallic Compounds and Producing Carbides. Edgar F.
Price, Niagara Falls, N. Y., assignor to the
Union Carbide Company, Niagara Falls, N. Y.

826.744.

uary

18,

filed

April

4,

1904.

Renewed Jan-

1906.

NO. 826,742.

— PROCESS

Thermostatic
826,910.
Thulirt, Chicago, 111.
ber

12,

Magnet

Protector.
John
Application 'filed Decem-

1904.

A

Included in the device are the following:
magnet coil
directly connected at one end to one side of the line, a
metal plate disposed in surface contact with the magnet
coil and electrically connected therewith, a spring-actuated circuit-closer carried by and insulated from the
plate and connected with the other side of the line, a
body of low-fusible metal disposed on the plate and engaging the free end of the circuit-closer to maintain the
same at one limit of its movement and normally maintain the circuit through the coil closed, an insulating
• block
carried by the plate, and a terminal mounted on
the insulating block in the path of the circuit-closer,
the terminal being connected with the first-named side of
the line and adapted, when the metal is fused and the
circuit-closer released, to short-circuit the magnet coil.
826,916.

Insulator;

Samuel

O. Bartley, Calhoun,
uary 2, 1904.

An

111.

Bartley and
Application

William
filed

Jan-

826,938.

comprises a
at one side

Telephone

Cleveland;
1906.

Ohio.

Kookogey,

P.

Telephone.
407,799J. Trowbridge and S.
bridge, Mass.
Alternating-current Electric Motor.
407,844.

Brooklyn,

Attachment.
Application

Frank
filed

F.

Howe,

January

23,

Cam-

Sheldon,

E. Thompson,

Lynn, Mass.
Pfannkuche,
Dynamo.
Alternating-current
G.
407,875.
Cleveland, O.
F. E. Kinsman, PlainElectric Lighting System.
407.895.
N.

field,

J.

Insulating Composition.

407.896.

F.

New

Marquard,

York,

N. Y.
N.

J. Wood, Brooklyn, N. Y.
C. J. Hirlimann, Fort Lee,

Projector.
Galvanic Battery.

Electric

407,914.
407,931.

J.

J.

Insulating Composition.

407,938.

F.

Marquard,

New

Exposed

Places.

York,

N. Y.
Electric Clock for Use
407,945.
Speer, Passaic, N. J.
Electric
Lamp Support.
407,973.
ton, Mass.
Electric Meter.
408,016, 408,017.
lyn,

in

A.
E.

T.

R.

Thompson,
Knowles,

A.
Bos-

Brook-

N. Y.
Electrical

408,018.

Indicator.

E.

R.

Knowles,

D.

A.

Palmer,

Brooklyn

N. Y.
408,042.

408,045.

two-part casing, the parts
with intergaging retaining
being provided
hooks and lugs and upon the opposite sides with lockInsulating material within the casing coming lugs.
prises sections having an opening for the passage of a
conductor wire therethrough and a locking plate.
insulator

E. G.

Calelectric Generator.

W.

N. Y.

OF PRODUCING CARBIDES.

_

Apparatus for Reducing Compounds and
Producing Carbides. Edgar F. Price, Niagara
Falls, N. Y., assignor to the Union Carbide
Company, Niagara Falls, N. Y. Application
filed April 4, 1904.
Renewed January 18, 1906.

826.745.

30, 1906

407,761, 407,762 and 407,763.
Acheson, Pittsburg, Pa.
Galvanic Battery.
407,781.

826.742.

1906.

1906.

Following is a list of electrical patents (issued
by the United States Patent Office) that expired

14,

Process of Reducing Compounds and Producing Carbides.
Edgar F. Price, Niagara
Falls, N. Y., assignor to the Union Carbide
Company, Niagara Falls, N. Y. Application
filed October
Renewed January 18,
16,
1903.

10,

PATENTS THAT HAVE EXPIRED.

1904.
A telephone support designed to swing from an upper
a lower position is described.

Application

Electric-controlling Device for

In an electric-controlling device for cars is combined
a compound wound motor, a suitable controller, a variable resistance therefor, automatic means used in connection therewith for reversing the relation of the armature to the fields, means for short-circuiting the motors
and a regulator located in the local or short circuit and
designed to throw the resistance in or out of the local
or short circuit.

In a multiple switchboard a horizontal fireproof partition extends from the rear of the switchboard between
the multiple and answering jacks.
Cables carrying conductors are supported upon the partition, and skinners
or extensions of the conductors are connected to the
Fireproof partitions separate the space occupied
jacks.
by the skinners into sections.

826.743.

train-

Cars. James
H. K. McCollum, Toronto, Canada. ApplicaOriginal
No.
tion filed June 18, 1906.
817,264,

Switchboard Construction. Benjamin F. Merritt, East Orange, N. J., assignor
to the New York Telephone Company, New
York, N. Y. Application filed August 7, 1905.

This and the following patent refer to a process of
smelting a charge of divided materials which consists
in preheating the charge by showering it through a hot
atmosphere, collecting the showered particles into a
body, and electrically heating the body to the required
temperature by an electric current passing through a
resistance conductor.
(See cut.)

A

position.

Reissue.

Multiple

Process of Reducing Metallic Compounds
and Producing Carbides. Edgar F. Price, Niara Falls, N. Y., assignor to the Union Carbide Company, Niagara Falls, N. Y.
Application filed October 13, 1903.
Renewed January 18, 1906.

danger-indicating

the

dicating position.

12,510.

tion filed October

of

out

August ii, 1902.
The combination consists of a contact conductor, a return conductor, a feed wire, means permanently connecting the contact conductor to the feed wire, a signal, a
circuit for actuating the signal and a circuit for controlling the actuating cfrcuit, the controlling circuit being controlled by the means connecting the contact conductor with the feed wire.

and

frame.

sets in series.

to

nals

governed relay normally retains the magnets on a closed
circuit, and is designed to break the circuit of the magnets on the entering of a train into the block, whereby
the signal devices are freed for assuming the danger-in-

Railway Signaling System.
Charles P.
Breese, Norfolk, Va.. assignor to the Hall SigApplication filed
nal
Company of Maine.

In the
chine are combined a shaft, two sets of metal disks
thereon, insulations between the disks, tubular members
connecting the disks of two sets in pairs, and other
means for electrically connecting the disks of the two

826,680.

Electrically Operated
Block-signal System for Railroads. Lester Dickey, Perry, Iowa,
assignor to Elza S. Stoots, Perry, Iowa. Application filed December 6, 1905.
Electromagnets on normally closed circuits sustain sig-

826,999.

827,054.

Dynamo.

826,668.

NO. 826,888.— FUSE BLOCK.

Fuse Block.

826,888.

New

Electric

Box.

Signal

Protecting Case
York, N. Y.

for

Armatures.

A.

Englewood,
L.

Riker,

Measuring and Regulating the Charge
W. P. Koo^
and Discharge of Secondary Batteries.
kogey, Brooklyn, N. Y.
Berlin, Ger
Welcker,
H.
Eyeglasses.
Electric
408,151.
many.

408,112.

Means

for

A. Barrett,
Electric-measuring Instrument.
J.
Brooklyn, N. Y.
R
E.
Plates.
Secondary-battery
Alloy
for
Knowles, Brooklyn, N. Y.
Farmington,
Me.
Riggs,
H.
T.
Switch.
Electric
408,194.

408,157.

408,182.

;
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nating current at disposal, and if it be desired to
alternating meters with inductive load or
three-phase meters, recourse must be had to a converter, transforming the alternating current into
three-phase current.
Fig. 1 represents the test of a continuous-current
meter, with two conductors for a minimum intensity of 30 amperes and a tension of 300 volts.
The
measurement of the intensity and that of the tension is effected by means of an ammeter of pretemperature with
cision,
without coefficient
of

of Electric Meters.

with asbestos insulation they are arranged behind
the board in such a way that the troubles due to
light and heat are excluded.
Fig. 2 represents a plant for continuous-current
;

verify

By

Emile Guarini.

The importance

of periodically testing electricity
well recognized. In order to facilitate
this testing operation a well-known firm of electrical manufacturers in Berlin has recently intro-

meters

is

duced an arrangement which will not

fail

to

in-

Western Electrician.
As may be seen from the accompanying illus-

terest the readers of the

trations, the necessary apparatus, such as ammeters,
voltmeters, wattmeters, switches and reare mounted upon a wooden
sistances,

meters, with two conductors of 400 volts, 300 amperes maximum. The regulation of the main current, supplied by some large secondary elements,
is effected by means of the resistance, which will be
seen to the right. This resistance permits of obtaining any current intensity comprised between
0.2

board, which is easy to be moved. Upon
this board there are fixed three panels
of 45 by 50 centimeters, which can easily
be replaced. These panels in their turn

support the testing devices.

To

prevent

any damage to the panels, and in order
at the same time to insulate the box of
the meter, the meters may be fixed on
china

a

supports,

suitable

which are placed
upon the panels.

at

different

is

a

number

suitable

for measuring the intensity.

This
the

it

distance

the

If

well to

board. Instead of china supports,
use may also be made of a universal
regulatable means of suspension, which
must be of such a size as to be applicable for various sizes of apparatus.
This having been done, the meters
the

This

These verifying plants adapt themselves
and to the various

teries

distinguish

by means of batFig.

of accumulators for the circuit of

Fig.

2.

Arrangement

for Direct-current

arrangement

is

shown

in

It is similar to that

;

the verification of continuous-current meters by means of the current of the distribution of electricity,

3.

edge of these dimensions is not necessary
for the measurement. A precision wattmeter suits much better for this purpose.
Ammeters with a restricted field can be
short-circuited by means of the switches
with handles, directly the intensity of the

to the kind of current

we

latter

described in
connection with Fig. I ; the only difference is that the instruments of precision
are replaced
by technical instruments.
These latter serve solely for regulation
and rapid examination the exact knowlFig.

hind the switchboard.

In practice,

verification

service current.

are inserted easily at any ends of flexible cables, in the circuits of which the
conductors are placed permanently be-

types of tests.

arrangement can also serve for

of the three-conductor
continuous-current meters, charging uniformly one after the other or simultaneously the two branches. If it be der
sired to verify a three-wire distribution
meter, the branches of which are charged
simultaneously, but unequally, recourse
•will be had to the arrangement for the
verification of alternating meters with
non-inductive charge by means of the

of

meters are of
have some
panels in reserve for each size. Each
meter can then be placed without loss of
time with the corresponding panel upon
sizes,

The tension circuit is connected either to a tension battery or to
the service direct. The switches shown
to the right and left at the upper portion of the board serve for connecting
up and disconnecting the tension and intensity circuits.
The switches placed in
the lower portion are intended for the
selection of the shunts for .the apparatus

and 300 amperes.

1.

Arrangement

for Direct-current

Meters with

Two

Meters with Auxiliary Resistance.

Conductors.

Fig.

3.

Arrangement

for

Three-wire Distribution Meters.

THE TESTING OF ELECTRIC METERS.
and the circuit of tension, by means of the
current of distribution for the circuit of tension and
of a battery of accumulators for the circuit of intensity.
Then there is the verification of the alterintensity

nating-current meters for non-inductive charge with
the current of distribution. Finally there is the

meters and of
the three-phase-current meters for inductive load
with the current of a three-phase service. In this
latter case it is absolutely necessary to have threephase current at disposal. If there is only alterverification of the alternating-current

of a voltmeter of precision. To
is the main switch of
bipolar type.
Below there are four hand switches
of single-pole type. These latter are intended for
closing the field of measurement for the ammeter
shunts,

and

also

the left of the board there

they control the various shunts arranged behind
the board. To the right, above the table, there
are other switches which lead to the charging resistances and permit of the gradual modification
intensity.
The charging resistances are
of the
either incandescent lamps or constant resistances

current exceeds the extreme limit of their measuring capacity.
Fig. 4 (next page) shows the arrangement of the
verification of alternating-current meters with an
inductive charge, and of three-phase-current meters
with equal charges on the three-wire (meters for
motors) where the current windings only belong to

one single phase.

The three-phase meters for unequal loads on the
wires can be verified by means of this arrangement
by successive measurements of alternating current.

:
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The switchboard
for the
tensity,

is fitted with technical apparatus
regulation of the potential and of the inwhich, if need be, permits of the short-

The

Electric Car Equipment of the
Island Railroad.

The measurement of the charge is
of a precision wattmeter.
Below the board of the
table there are located the intensity and phase
transformers with the regulating resistances belonging thereto. The current transformer serves for
the production of low-tension currents. In order

Long

When

changing from steam to electric motive
power on suburban lines, such as those of the Long
Island Railroad, the tendency is to convert them
into a rapid-transit system of the same general
type as the subway and elevated systems now operating in the largest cities.
Frequency and regularity of service are essential
to the profitable development
of a rapid-transit system. The
car service must also be of
flexible
character
sufficiently
to meet the. fluctuating conditions of the traffic, which
are changing from hour to
hour during the day, as well

month

to

to

well-known multiple-unit system of train operation, which
has been so satisfactorily tested
in elevated and undergroundrailway service, is, obviously,
also the best method for the
convenient
handling of the
suburban type of train, where,
other
rapid-transit servas in
relatively frequent stops
ice,
are necessary. The distribution of motive power through
the
train
eliminates
weight, and at the same time
utilizes the weight of the train
itself to secure the adhesion
needed for train propulsion,

dead

an

advantage which

to

becomes

FIG. 4.

ARRANGEMENT FOR TESTING ALTERNATING-CURRENT METERS

to establish, cut off or

change the circuit of tension
is provided

or the circuit of intensity, the board
with five switches of different sizes.

Black River (Wis.) Power Transmission.
In the Western Electrician of May 12th last the
organization of the La Crosse Waterpower Company to develop the power of the Black River,
Wisconsin, and transmit it to Winona, Minn., and
La Crosse, Wis., was noted.
Since then there have been
further developments in this
interesting project, the most
notable being the retirement
of Samuel Instill of Chicago

owing to pressure of other duties, and the
appointment of William J.
as president,

design of the car equipLong Island Rail-

of the

road is based upon a careful
study of the traffic conditions

were outlined by the railroad officials at
commencement of the undertaking, calling for
trains with the number of cars varying from two
as

they-

the

six per train at different hours of the day,
regular operation, while heavy excursion travel
the beaches and racetracks would occasionally
require trains of 10 or 12 cars.
Some of the
service is express and some local. It was deemed
of the greatest importance to provide a single type
of equipment that should be uniformly available for
all the varying conditions of train service.
The proposed local service on the Atlantic Division involved making stops at an average of
about 1.6 miles. The express service originally conto
in
to

templated between Flatbush Avenue station and
Jamaica provided for only one intermediate stop in
the 9.63 miles between them.
On the Rockaway
Beach Division a. local train making all stops between Flatbush Avenue and Rockawav Park would

cars.

A

considerable saving in the

frequent accelerations which are the severest
tax upon their capacity. In fact," the proportion
of motor cars to trailers is based upon the speed
and time characteristics of the schedule and the
frequency of stops.
The fact that the Atlantic Division is partly in
a subway, and the need for interchangeability with
the rolling stock of the Interborough Rapid Transit
subway, had much to do with the design of the
cars.
The complete success of the first all-steel
passenger cars ever built, and which were designed by Mr. George Gibbs for the New York
Subway, led him, in his capacity as chief engineer
of the Long Island Railroad electric conversion,
to advocate their use on this road as well.
To
the Interborough Rapid Transit Company and the
Long Island Railroad Company belong, therefore,
the distinction of being the first railroads in the
world to adopt this radical departure in car construction, designed to insure to the public immunity
from the danger of fire in cars equipped with
The
apparatus carrying powerful electric currents.
incidental advantages of these steel over wooden
cars in superior strength and durability are, of
course, likewise of importance in insuring their
adoption. It should also be noted that the steel
construction adopted does not materially increase
the

and suburban passenger service.

The

two motor

weight of the entire train is thus possible without
exceeding either the tractive power of the motors
or their ability to radiate the heat developed by

of greater relative importance
as the interval between stops
is shortened and the train is
accelerated
from rest more
frequently, which is a condition peculiar to rapid transit

ment

1906

minutc headway.
Upon days when there would be both a racetrack movement on the Atlantic
Division
and
heavy travel to the beaches the headway of the
combined traffic on Atlantic Avenue was to be
reduced to about 2V3 minutes.
The Long Island Railroad local trains, as originally proposed, were to consist of two and three
cars, except during the rush hours, when they
were to be of six cars. The express trains were
to consist of three cars each.
The Brooklyn Rapid
Transit trains, on ordinary days, were to be of
four cars each, increased to six on holidays.
The maximum possible speed for express runs
can be made when all the cars of a multiple-unit
train are motor cars.
Ordinary schedule conditions, however, usually permit a portion of each
train to consist of trailers, and the most severe
condition of frequent stops can be met if the
proportion of trailers is not more than one trailer

day and from
month.
The now

from day

as

II,

The headway of trains on the proposed schedule
was, between Flatbush Avenue and Jamaica, about
20 minutes during the greater part of the day, with
10 minutes during the morning and evening rush
hours, and 30 to 60 minutes during the early
morning hours. During the rush hours express
trains were also to be interspersed with locals.
Between Flatbush Avenue and Rockaway Park
the local trains were to run on about half-hourly
headway during the most of the day, this being
changed to 20 minutes during the rush hours and
60 minutes during early morning hours. Express
trains were also to be interspersed between locals
during the rush hours. The Brooklyn Rapid Transit trains operating over parts of the Long Island
lines were to be mostly express, running on about
half-hourly intervals during the early part of the
day, but from noon until late at night on 15-

By W. N. Smith.

circuiting the restricted capacity current indicators.

made by means

August

•

GenCompany's office
of Chicago, and more recently assistant manager of
Ferris, formerly of the

eral Electric

the Illinois Traction System,

WILLIAM

J.

FERRIS.

Champaign,
cessor.
Mr.

111.,

as

his

Ferris,

suc-

who

is

general manager as well as president, is taking hold
of the project with his accustomed energy and is
now making his headquarters in La Crosse, although
spending much of his time at the site of the plant,
Hatfield,

in

Wis.

with the fall at Hatfield, and
the volume of the river, there can be easily developed 15,000 horsepower. This is to be transmitted about 40 miles to La Crosse and 50 miles to
Winona. The voltage of transmission will probably
It is calculated that

be 60,000, although a lower potential may be emThree-phase current will probably be used,
and the company has purchased a private rightof-way 80 feet wide on which to erect a doublepole line, one being in reserve, to be used in case
of emergency.
It
is
likely
that
the
impulse
type of waterwheels will be used, and this will be
connected to five 3,000-horsepower generators wound
ployed.

for 2,300 volts.
the

at

Suitable

terminals of the

sub-stations will be built
line, in the cities named,

and the current sold for various purposes.

The

conditions

for

building a plant at Hatfield
the river is confined within

almost ideal, as
banks and bed of granite,

are

dam

in which a steel-concrete
of the most substantial character can readily

dam will be about 400 feet wide
and about 175 feet at the bottom. Operations will be begun at once, and the company
announces that it is in the market for the machinery and apparatus which will be needed.
be

built.

at the top

This

FIG.

I.

STEEL MOTOR CAR OF LONG ISLAND RAILROAD.

average one stop every 0.99 mile, while an express
run to Rockaway Park involved a run seven miles
in

length at the highest practicable speed.

These runs called for a schedule speed, including
stops, of about 25 miles per hour for local trains
on the Atlantic Division, and about 305/2 miles per
hour for the express trains. Upon the Rockaway
Beach Division, with relatively more frequent stops,
the local run called for a schedule speed of about
20 miles per hour, while the express run, with
seven stops in the 15.88 miles, called for. about
25 miles per hour. The average length of stop was
usually assumed at 30 seconds.

the weight over what would be called durable
construction in a wooden car, the increased strength
and durability being secured without sacrificing
operating economy.

Steel-car

The
are

as

principal

Construction.

dimensions of the steel-car bodies

follows

Length over body corner posts, 41 feet 6 A inches.
Length over buffers, 51 feet two inches.
Length over drawbars, 51 feet four inches.
l

Width over
Width over

side sills, eight feet 6J4 inches.
sheathing, eight feet seven inches.

:
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Width over eaves, eight feet eight inches.
Width over window sills, nine feet one-half inch.
Width over platform floor, eight feet 10 inches.
Height from under side of sill to top of plate,
seven feet one inch.

from under

Height

side of center sill to top
954 inches.
Height from top of rail to under side of sill at
truck center (car light), three feet 3-5^ inches.
Height from top of rail to top of roof with
car light, 12 feet three-fourths inch.
The principal dimensions of the steel trailer cars
are the same as those for motor cars, and they

eight

of roof,

feet

Gauge

of track,

Distance
feet

sH

between

99

four feet 8]4 inches.
backs of wheel flanges,

the

rail,

car body

loaded with 15,000 pounds, 3154 inches.
Height of truck side bearings above rail, car
body loaded with 15,000 pounds, 35}^ inches.

Wheel base, six feet eight inches.
Weight of truck complete with two

gears,

Weight on
30,885

car

body

the

cam changes

it
from the outer
These adjustable shoe

Are Brakes.

The

cars are equipped with hand brakes and
with the Westinghouse "quick-service" automatic
air brake.
This brake is of the new design, developed from the quick-action brake. Compressed
air is supplied to the system by a Westinghouse

but

without motors,

13,800 pounds.
center plate, with

past

equipments have been fitted to such cars of the
Brooklyn Rapid Transit Company as are to operate over the lines of the Long Island Railroad.

inches.

Height of truck center plate above

car

to the inner raised position.

four

loaded.

D-2

pounds.

electrically driven air

compressor on each mo-

controlled by a standard form J Westinghouse governor. This pump has a rated capacity
of 24 cubic feet of free air per minute, and sup-

tor

Fig.

2.

Steel-car Multiple-unit Train in Service.

car,

Fig.

Motors and Truck.

3.

ELECTRIC CAR EQUIPMENT OF THE LONG ISLAND RAILROAD.

may,

desired,

if

be

readily

converted

into

motor

Weight

of

one motor

on

truck

transom,

3,500

one motor on truck transom,

3,000

pounds.

cars.

While the conformation of the car body

is practhe conventional type of
steam-railroad coach, the adoption of steel as the
constructive material is responsible for some differences in the general designs of car framing
that have been hitherto followed in wooden-car

identical

tically

with

construction.
The side sheathing of the car consists of steel
plates one-eighth inch thick, their lower edges being flush with the bottom of the sill. The bulb
angles which form the belt rail and the window
overlap this sheathing. The post covers besills
tween the windows are of special pressed steel,
flanged out at their lower ends to fit over the belt
rail,
which runs along the entire length of the
car body outside of the posts.
There are 130 motor cars and four trailers, all
of which were built at the Berwick (Pa.) shops
of the American Car and Foundry Company. They

Torque of
foot-pounds.

plies both the air brake and the pneumatic-control
system, but the brake and the control systems are
operated from separate reservoirs.

Electrical

Third-rail Shoes.

The

of the electrical equipment of the
motor cars, whether operated singly or in trains,
required the most careful study of the loads to
be handled, the schedule conditions under which
the apparatus is to be operated, and the limitations
of the apparatus itself. Whether all cars of a
train should be motor cars; whether all axles of
the motor cars should be equipped ; what the motor
characteristics, the ratio of gearing, and the wheel
diameter should be; the maximum speed that could
be depended on to make up time, and the amount
of time to be allowed for "laying over" at terminals, were, among others, considerations of the
utmost importance in coming to a decision on the
equipment that would most economically serve the
purposes of the Long Island Railroad suburban

The standard third-rail shoes on the Long Island
cars are of the hinged-slipper type, supported on
the usual wooden beam, which is clamped against
the notched face of the equalizer-spring seat castings,
providing means for vertical adjustment.
Upon the center of the beam is placed a 600-ampere enclosed-type fuse, in a wooden box, with a
hinged cover, and lined with asbestos.
The arrangement

is

shown

in

detail

in

Fig. 4.

Trains from the Brooklyn Rapid Transit Company's elevated lines operate over the Atlantic Avenue and Rockaway Beach divisions by way of
Chestnut Street Junction to Rockaway Park.
The Brooklyn Elevated lines have been for some
years operated by the third rail, but the location
of their rail is 22J4 inches outside and six inches

Equipment.

selection

lines.

The variable number of motor and trailer cars per
train caused some variation in the load per motor
on different trains. There were also various classes
of express and local service to deal with, involving
different schedule speeds and. average lengths of
run between stops, for all of which it was desirprovide a uniform equipment, so that any
car could be devoted to any desired type of
service without discrimination. The motor equipment to be adopted must handle traffic efficiently
under any and all of the varying conditions of
train weight and schedule speed that occur in the
operation of the suburban lines of the Long Island
_

able to

Railroad.

Careful

showed

investigation

that

the

greatest

would

result
from a two-motor-car
using the most powerful motors practicable.
The limitations were mainly the dimensions imposed by the largest trucks that could be
operated under the conditions prescribed by the
tunnel and curve clearances, which restricted the
wheel base of the motor truck to six feet eight
flexibility

equipment,

inches. This restricted the size of the motor to
about 200 horsepower, and the study of the conditions was consequently reduced to an examination of the characteristics and gear ratio most suitable for this motor, and of its power of endurance
to

FIG. 4.

THIRD RAIL SHOE, FUSE AND CONNECTIONS USED ON LONG ISLAND RAILROAD.

were

personally designed by Mr. George Gibbs,
chief engineer of electric traction of the Long
Island Railroad, and a number of United States
and foreign patents have been issued to him covering the various features of the construction.
Fig. 1 is a view of the completely equipped steel
car, showing the vestibule end door closed, as it
appears when the vestibule is being used as the

motorman's

compartment.

Trucks.

The motor and
type, the

wheel base of the motor

M.

C. B.
trucks being six

eight inches for 36-inch wheels, the trailer
trucks having five-foot six-inch wheel base for 30inch wheels. The distance between truck centers

34

are

feet.

as

General dimensions of the motor truck

follows

of a hinged-slipper type of shoe, mounted
upon a movable lug, which is held in either position by means of coil springs, and is actuated by
an arm that engages with a stationary cam mounted
alongside of the track in line with the third rail.
The movement of the car past this cam in one
direction changes the shoe from the inner to the
outer low position, while a reverse movement of
essentially

trailer trucks are of the

feet

is

above the track rail, while the Long Island Railroad third rail is 26 inches out and z lA inches up.
This made it necessary to devise some form of
adjustable third-rail shoe which would operate with
equal facility over both third rails and be able to
change from one to the other at reduced speed
without requiring attention on the part of the motorman or train crew. Such an arrangement has
been worked out, and patents on it have been
applied for by Mr. James C. Boyd. It consists

overheating.
general result

resist

The

of the motor computations,
as determining the size of the car equipment, was
that a medium gear ratio (25:58 for the No. 113
Westinghouse motor) was fixed upon, and the
number of motor cars and trailers per train was
recommended in accordance with the following
table:
Length of Train.
- ... tr ,: n
train
2-car

,

,

...
t..;.
artram

3 -°

„,.
train
4-car ...;„
e
5

(

i 3
-j

-I

Mr

!

,,,..„:.
train
7-car

2
4
2

I

4

-J

n ... train
*..:„
8-car

3

5 5
(

trailer.

motor

cars.

x , railer

3

,

-)

motor

cars.
No trailers
2 motor cars.
z

\i

rar
car train

fi
6-car
train

Express.

Local.
J

3

motor

cars.
trailers.
motor cars.
trailers
motor cars.
lrailers
motor cars.
trailers

1
,

motor oar.
tra ii e r.
cars.

2

motor

1

trailer.

2

motor

cars.

2 trailers.

motor

cars.
2 trailers.
3 motor cars.
3

3 trailers.

4

motor

cars.

3 trai i ers ,
4 motor cars.

4 tra ji ers

.

Motors.
The motors are of the No. 113 Westinghouse
The cast-steel
type, both mounted on one truck.

:

:

:
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an angle of 45 degrees horizonbearing being in the lower half.
The armature can be taken out without removing
the motor from the truck by lifting off the top
half of the frame; or the motor can be lifted
entire from the truck by removing the gear case
and axle caps. Access to the brushes and brushholders is provided through the opening in the
frame over the commutator, which extends down
well over the axle, making it easy to inspect the
The commutator cover is
motor from the pit.
in the bearing housings
perforated, and openings
at the pinion end provide for ventilation, which is
practically effected by air being drawn in at that
end and thrown out through the ventilating cover
over the commutator, forming a continuous draft
through the motor.
There are four pole-pieces built up with softsteel punchings and bolted to the top, bottom and
The field coils are flat
sides of the motor frame.
and are formed of copper strap wound flatwise
The
and insulated with treated asbestos ribbon.
coils are held on the poles by brass hangers, indepole-pieces.
pendent of the bolts which secure the
The armature is 19 inches in diameter and is built
up of soft-steel punchings. Ample space is proThe rotation of
vided in the core for ventilation.
the armature draws air in from the outside through
the openings in the housing at the pinion end,
forces it through the. interior of the armature
spider and through the openings in the core, thus
securing a very thorough ventilation of the entire

frame

tally,

at

split

is

the

axle

August

exhausted. Contact is thus made certain,
welding is prevented at the contact points
with the very heavy operating currents that have
to be carried.
On account of the great power
obtained with a small amount of air the switches
can be constructed with large contacts and sub-

air

is

and

stantial

parts.

The

use of storage-battery current for controlling the main switches removes the necessity for
using line current at 600 volts in the control system, and, further, relieves it from any bad effects
that can result from a fluctuation of the potential
on the system.
As the loads to be carried on
the Long Island Railroad are quite heavy, with
the possibility of extreme fluctuations in potential
on the line in regular service, this point becomes
important.
The likelihood of damage to wiring
is less, as
14 volts is far easier to insulate than
600.
The certainty of action of the control is
with this system entirely independent of the line
pressure.
The indirect system of control involves the use
of main switches on each car, which are actuated
by the movement of a master controller by the
motorman. This dispenses with the concentration
of a large number of cables and contacts where
arcs are likely to be frequent and heavy (as would
be the case where contacts are made on a controller
of the drum type), and distributes the
points of contact in a manner that prevents such

The automatic

feature

of

operation

is

of

im-

1906

main-control apparatus on all the cars, including
the necessary fuses and junipers.
The various details of the design have been
carefully worked out to make the control as nearly
as possible proof against the errors of the operator or against excess or failure of the main-current supply.
The connection of the control system
with the air-brake system lends itself readily to
the introduction of features designed to automatthe train from accident.
Fig. s is a perspective view of the parts of the
electric motor and control equipment, so disposed
as to give a clear idea of the manner in which
they are related to one another. Fig. 7 shows the
control and wiring equipment underneath a steel
ically protect

car.

The

control
system is in no way
connected with the main motor-control
system or any of the 600-volt wiring, and is absolutely independent of the main-supply system. The
apparatus in detail is as follows
auxiliary

electrically

1.

2.
3.

4.
5.

6.
7.

8.
9.

10.

risks.

ii,

Master controller.
Line switch cut-out switch.

Brake cut-out switch.
Overload trip and reset device.
Train line.
Magnet valves and interlocks.
Line relay.
Limit switch.
Control cut-out switch.
Battery-charging outfit.

The

trailer

cars

are

fitted

with

bus

lines

and

MASTER CONTROLLER

CONTROLLER

FIG.

armature.
A
given in Fig.

view

of

the

motors

and

5.

truck

PERSPECTIVE VIEW OF CAR WIRING AND EQUIPMENT, LONG ISLAND RAILROAD.
is

Control System.

One

of the most important features in electricrailway development during the past eight years
has been the gradual perfection of systems of multiple-unit control, where a number of motors distributed throughout a train can be readily controlled from either end of any one of the motor
cars in the train.
By the development of this system of control, electric-train operation has been

locomotives
and accompanying dead
weight have been rendered unnecessary for suburban trains the number of train and switching
movements to accomplish a given result has been
lessened, and trains of one or more cars can be
made up or cut apart, incidentally affording the
simplified;

;

greatest
cars, to

possible

flexibility

in

disposition

of

the

meet the exigencies of traffic.
The Westinghouse electropneumatic multiplesystem
control
was adopted for the cars of the

Long

portance

in securing a regular progressive action
switches independently of the manner in
which the motorman may handle the controller, or
of any accident that may happen to the train iine.
The switches are only moved in a certain predetermined manner through a system of interlocks, and the operating current is limited to a
certain predetermined amount, ensuring a rate of
acceleration that is automatically kept constant,
which results in maximum comfort to the passengers and a minimum of wear and tear.
The control system is naturally divided into two
general sections
( I )
The main motor-control
system through whose connections the current from
the third rail is fed into the motors and back
again into the track return, and (2) the auxiliary
control system through which, by means of any
one of the master controllers which are placed at
each end of every motor car, the motorman actuates the switches which make and break connections in the main motor-control system.
The main motor-control switches are opened and
closed by compressed air.
The action of the air
is
in turn controlled by electromagnetic valves
which are opened and closed by making and breaking the current in their exciting coils by means of
These valves are light and
the master controller.
easily moved, and the auxiliary control
system,
therefore, operates with very light currents in a
small wires taking current
train line of seven
from an independent storage battery of seven
cells carried on each motor car.
The apparatus constituting the main-control system comprises the following
(a) Group of unit switches.
(b) Resistances.
(c) Electrically operated line switch.
comprising the
system,
third-rail
(d) Supply
shoes, supply mains and bus line, connecting the

of

3.

Its special features are as
Island Railroad.
follows
1. Air operation of main switches.
2. Use of storage battery current for the control
of main switches.
3. Indirect system of control from a small master controller with small currents and train line
conductors.
of switch operation in
4. Automatic progression
starting a train.
5. Protective features.
The advantage of air pressure as an actuating
force for making and breaking switch contacts is
that it permits an application of considerable power
simple
relatively light and
at the contact with
means, consisting simply of a piston working in
an air cylinder, making contact by air pressure and
breaking it by a powerful release spring when the

the

:

shoe connections for the main cirwith the train line, including the
necessary junction boxes and connector sockets
for the auxiliary control circuit, these being necessary for connecting motor cars which are separated by a trailer.
There is one master controller at each end of
every motor car.
This is a very simple device,
consisting only of a movable drum carrying contact segments, the contacts being made with stationary fingers.
The circuits made and broken
by these contact fingers receive their current from
the 14-volt storage battery.
On the face of the
master controller there are nine notches or stops,
one in the center and four on either side, which
engage the spring catch of the handle.
If the
handle comes to and remains in the center posithe
brake
cut-out
switch
is
closed
tion when
the
train-brake relay valve operates to exhaust air
from the brake pipe and causes an emergency
The first notch is
application of the train brakes.
really the "off" or coasting position of the controller, and when the handle is at this point the
train brakes are not applied, but all switches, including the line switch, are open. Reversal is accomplished by moving the handle to the opposite
their
cuit

third-rail

and also

side of the center notch.

When

on the second notch or switching posi-

connections
controller establishes such
train line that the reverse switch is
thrown to the correct position, the line switch, is
closed, and the switch group closes the circuit of
the motors with all the resistance in, thus effectThis, of
ing a slow movement of the train.
course, can only happen with all the train-line
jumpers connected up, so that the auxiliary control apparatus on each motor car is in parallel
single series
across the wires of the train line.
of contacts made by one master controller any where

tion

with

the
the

'

A

August

ii,
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the train-line charges in proper succession all
the seven wires constituting the train line throughout the train and causes identical combinations in
the auxiliary control circuit devices to be made
in all the cars simultaneously.
The third notch is the series running position,
and the fourth and last notch is called the multiple-running position, bringing the motors gradually to full speed.
In Fig. 2 is shown a five-car train of steel cars
regular operation
on the Rockaway Beach
in
Division.
in

Lighting.

The

of

the car is divided into five
independent circuits for interior illumination, besides a separate circuit at each end controlling
the vestibule dome lights and the signal markers.
The incandescent headlight is in series with a
resistance and independent of all other circuits.
The interior of each car is lighted by 26 16-candlepower
incandescent
lamps.
Two 16-candlepower lamps are placed in each vestibule in such
a manner as to effectively light the platform and
the steps.
One 16-candlepower lamp is located in
each marker and a 50-candlepower lamp is placed
in the headlights which are permanently fixed on
the vestibule roof between the markers.
Snap
switches are placed within easy reach of the raotorman for the control of the headlight, the markers and the platform lights.
lighting

In

the

101

the motor end of the car
switchboard.
compartthe end bulkhead with a
metal door lined with asbestos material, which,
when opened, exposes the entire front of the
switchboard panel.
The panel is supported by a
steel
frame being held in it against a rubber
cushion, and arc shields of asbestos are provided
at all points where arcing from the switches is
liable to reach the framework of the car.
Additional insulation is provided in the form of electrobestos at the sides and the top of the switchboard compartment. The power cables are brought
into the bottom of the switchboard through loricated conduit, the ends of which are capped with
special
bell-mouthed castings fitted with rubber
vestibule

at

mounted the
ment is provided

car

is

A

in

system

for operating the Long Island Railroad
with electric power is brought to a close.
The car equipment has proved itself in every way
equal to the demands made upon it both for regutrains

lar

and emergency conditions of

tro-pneumatic

multiple-unit

worked perfectly from the

travel.

The

elec-

control
start;

system has
and throughout

the entire installation, including the power station,
transmission system, sub-stations and cars, the endeavor was made not only to take advantage of
the
most recent progress, but, as opportunity
offered, to establish new precedents in the art.
In achieving the distinction of being the first
one of the main steam railroad lines to initiate
and make effective the change of motive power for
its suburban service to meet the needs of its terri-

Heaters.

The

cars are heated throughout with electric
heaters of the panel type, each having a ventilated
sheet-iron back, and being placed under the seats.
There are 24 heaters in the body of the car, and
at each end there is one of a special type in the
motorman's cab. The heaters inside of the body of
the car are proportioned so that each can radiate
the heat generated by 600 watts without sufficient
rise of temperature to endanger passengers' clothing.
The variation in the amount of heat is accomplished by having two sets of heater coils, one
of twice the capacity of the other.
Either or both
sets may be cut in by switches, thus providing
three degrees of heat, the distribution being uniform in all parts of the car on any step.
The heating element consists of double-galvanized iron wire, wound spirally, said spiral being
then wound around a porcelain spindle, grooved
to receive it.
Two of these heating elements, one
of twice the resistance of the other, are set in a
cast-iron frame with a ventilated back lined with
asbestos, due .provision being made for the ingress
and egress of the air, so that it can circulate
through the heater.
The heaters in the steel motor cars were supplied by the Consolidated Car Heating Company.
Those in the wooden trailer cars were manufactured by the Gold Car Heating and Lighting Company and are of the truss-plank type of construction.
The internal arrangement of the Gold

FIG.

rings

to

7.

CONTROL AND WIRING EQUIPMENT UNDERNEATH STEEL CAR OF LONG ISLAND RAILROAD

prevent

damaging

the. insulation

on the

cables.

an

Auxiliary Equipment.

The

cars as thus constructed and equipped
been in successful operation for over a

steel

have now
year.

Besides the steel cars above described, 55 wooden
cars which had been built six or seven
years previously with a view to using them in
electrical trains were equipped to run in trains
with the motor cars.
Provision had been made in
designing these car bodies for conveniently disposing the electric-lighting circuits, but the class
of work then in use was not considered safe now.
These trailers are 46 feet long and 8>2 feet wide
over all.
Five
electric
express
cars
were
provided,
equipped with the standard type of motor and
trailer trucks, two 200-horsepower standard motors, and with the standard multiple-unit control
apparatus.
These cars are built of wood, 52 feet
S inches over all in length, 9 feet 9^ inches in
width, and with roof 12 feet 6J4 inches above the
top of the rails.
They are equipped with standard
M. C. B. couplers and haul the old standard steam
baggage and express cars as trailers.
A rotary snowplow has also been provided, built
by the Peckham Manufacturing Company, and
equipped with one motor and one trailer truck of
standard type, and all of the standard motor-car
electrical equipment.
A set of revolving blades
with fan and housingi is mounted at each end of
the car, operated by one line shaft running through
the car and fitted with two friction clutches, one
for each end section, the center section carrying
two 50-horsepower railway type motors, run by a
series parallel controller of the standard platform
type.
A view of the plow is given in Fig. 6.
trailer

FIG. 6.

ELECTRIC SNOW PLOW ON LONG ISLAND
RAILROAD.

heater is of the usual construction, consisting of
a special resistance wire wound as a helix and
supported on a crimped and enameled steel rod.
There are two elements, as in the case of the
motor-car heaters.
The heating circuits are controlled by quickbreak knife switches mounted at the top of the
switchboard panel at the end of the car.
Fuses
for the heater circuits are mounted directly below
the switches.

Wiring.
All wires and cables, for whatever purpose, are
run in iron conduit.
The sizes of wire used in
the car wiring were No. 12 and No. 14 for the
auxiliary control, and No. o. No. 00, 144,000 circular mils and 250,000 circular mils for the main
motor-control
circuit.
These various sizes of
conductors are all made up in stranded cables.

Conclusion.

With

the present account
equipment the description of

of
the

the

electric-car
installed

newly

Long

Island Railroad Company has set
of foresight, thoroughness and sufficiency in the execution of the undertaking.
The equipment of the steel passenger cars, the
auxiliary rolling stock and the building of inspection
sheds were carried out by Westinghouse,
Church, Kerr & Co., who, as in other portions of
the complete equipment, acted as constructing engineers.
The entire work of design and construction
was in charge of Mr. George Gibbs, chief engineer
of electric traction of the Long Island Railroad.
The respective parts taken, first, by the Atlantic Avenue Commission in formulating a concrete
plan of improvement of such far-reaching importance, and, later, by the Board of the Atlantic
Avenue Improvement in planning and executing
the work, and by the Long Island Railroad in
co-operating with all the duly constituted authorities for the advancement of a plan so conducive
to the welfare of the community served by it, have
not been enlarged upon in the foregoing technical
description of the work, but they are now matters
tory,

the

example

of history, a full knowledge of which is available
for other municipalities and corporations which
may be confronted by similar problems.
But the record will be incomplete without an
acknowledgment of the credit due to the late Mr.
William H. Baldwin, Jr., president of the Long
Island Railroad from 1896 to 1905, whose foresight, public spirit and initiative played
such a
leading part in the solution of a difficult rapidtransit problem.
Could he have lived but one

year longer he would have witnessed the consummation of his labors, which have conferred a lasting benefit on the community.

Otho G. Bolitho of Penzance, England, has invented an apparatus for catching fish, in which an
incandescent electric lamp is used inside a bag
The lamp cord is
net or trap to lure the fish.
supported by the frame by which the net is raised
and lowered from the fishing boat.

:

WESTERN ELECTRICIAN

102

WESTERN ELECTRICIAN
EVERY SATURDAY.

PUBLICATION OFFICES!
507 Marquette Building,

TELEPHONE, MAIN

New

much

York.

SUBSCRIPTION, in advance,

postage prepaid, $3.00 for a
year of 52 numbers; in clubs of four or more, $2.50, with free
extra copy for eight subscriptions; foreign countries, $5.00 a
year; single copies, 10 cents. When change of address is requested, the old address as well as the new should be given.

CORRESPONDENCE relating to electricity or any of its

practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.

ADVERTISING/.— The Western Electrician—the only
general electrical paper published in the West— thoroughly
covers a territory exclusively its own. This is a claim which
CAN BE MADE BY NO OTHER ELECTRICAL JOURNAL IN THE
Electrical merchants and manufacturers
United States.
desiring western trade will appreciate the unequaled value
of this journal as an advertising medium in its special held.
Advertising rates are moderate, and will be furnished on
application.

REMITTANCES.—

All checks, drafts and other remittances should be made payable to the order of the publishers,
the Electrician Publishing Company, and addressed to the
offices of publication, Suite 507, Marquette Building (204
Dearborn Street), Chicago, Illinois. D. S. A.

Guarini.

trated

97,

g8

Black River (Wis.) Power Transmission
William J. Ferris. Portrait
The Electric Car Equipment of the Long Island Railroad. By
W. N. Smith. Illustrated
98, 99, 100,

98

ior

Editorial

102

New Wireless Station in South Chicago. Illustrated
Niagara Current Operating Street-railway Cars in Syracuse..
Alternating-current Wiring
Electrical Exports for the Fiscal Year 1905-1906 Were S14.800,000

Mr. Westinghouse himself, for incompany's engithe development and introduction of the

stance, lays

neers,

to

distinct claim, for the

single-phase alternating-current railway.

dent

Osborne

made

possible by the genius of

says,

Another interesting statement

Vice-presi-

was
Mr. B. G. Lamme.
the effect that

to

is

system

the

that

further,

45 per cent, of the engineering force
continuously engaged in development work that
least

at

work

the

of

great

States
the

the

for

that

art

adopted.

future.

It

enlightened

this

policy

of
of

experiment
is

portant position, electrically,

among

to

policy

and

research

To

greatly

companies

electrical

this

by

is

is

—

is,

the

credit

the

United

developing
has

been

due the imof the United States
largely

In relation to arc

the nations of the earth.

lamps, important improvements are promised which
"revolutionize

will

existing

year (ended March

practice."

Be Too Low
Steam Engines

(Concluded).

Illustrated

Meets

in

has

increased

Universal Flat-rate Controller.

Illustrated

Report of the Westinghouse Electric

Company
The First Incandescent-lamp

tance

an important quotation

transmission,

from the report

this

is

"Our engineers have under con-

:

we have sevand under con-

mission of voltages up to 150,000, and

commercial plants

eral

in operation

tract involving voltages of 60,000 to 80,000."

In

all,

we

are sure that this six-year report will

106, 107

San Francisco.

Office in

Illus-

trated

107

Electric Railways to the

Jamestown Exposition Grounds

for Coal-crushing Rolls.

107

Illustrated

107

Municipal Electricians Going to New Haven
Prof. Owens on Electrical Standards
Advantages and Applications of the Electric Drive. By F. B.
Crocker and M. Arendt
An Emphatic Protest Against the Gasoline Omnibus
108,
Electrically Operated Refrigerating Plant in Gallatin Hotel,
Uniontovvn, Pa.

Illustrated

Electric Railway Building in

Oregon

107

107

Sea

109

Hydro-electric Plant on the San Joaquin River

109
109

Space Telegraphy
Hotel Equipment

at

in

Denver

An Electric Day
A Carload of Guy Anchors.
Canadian Telephone News

no
Illustrated

Indiana Telephone Items
Southeastern Telephone Developments
Ohio Telephone Notes
Telephone News from the Northwest
Independent Telephone Lines May Enter Chicago
General Telephone News

II0

no
no
no
no
no
no
no

DEPARTMENTS.
Correspondence
Great Britain
Dominion of Canada..
New England
New York
Ohio
Michigan

in

m
in
in, 112
112
112
112
112

Illinois

Northwestern States

112, 113

Pacific Slope

113
113
113
113, 114
114
114
114, 115

Personal
Electric Lighting
Electric Railways
Publications

Trade News
Business
Illustrated Electrical Patent

Record

115, 116

DATES AHEAD.
International Association of Municipal Electricians (annual
convention), New Haven, Conn., August 15th to 17th.
Ohio Electric Light Association (annual convention), Putin-Bay, Ohio, August 21st to 23d.
Colorado Electric Light, Power and Railway Association
(annual convention), Denver, September 18th to 20th.
Illinois
State Electric Association
(annual convention),
Springfield, 111., September 19th and 20th.
Central Electric Railway Association (outing), Robinson
Park, near Fort Wayne, Ind., September 26th.
Old Time Telegraphers and Historical Association, and
United States Military Telegraphers
(annual
meeting),
Arlington Hotel, Washington, D. C, October Qth, toth and

nth.

American Street and lnterurban Railway Association (anconvention), Columbus, O., October 15th to 10th.

divided

are

a rather

gloomy outlook before him, for the record
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year's

figures

—

swelled
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In relation to electrical machinery the government return gives the country of destination, al-
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report to the state

to

was "the employment

superintend

where both mechanical and
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and

$1,711,981

Kingdom

important

electrical

But

report continues

with

ex-officials, prominent citizens and others
were enjoying free service; while these accounts
were duly charged on the books, apparently no
effort had been made toward their collection or
Several individual accounts ranged
adjustment.
At the beginning of the
from $100 to $1,100."
year there was found outstanding more than
$35,000 of these uncollected accounts, an amount
"officials,

equal to the entire yearly receipts of the municipal
electric-light plant.

from January 1,
January I, 1906. It shows, as other similar
investigations have shown, that, in this country at
least, and probably in all countries, public-utility
enterprises of an industrial nature are best conreport covered the period
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an abnormal
figure.
The operation of the gasworks has been
far from economical, and it is an established fact
that the cost of production of light and power from
both utilities has at times exceeded the schedule
rate charged for the service."

1903, to

total

Japan fourth with
$726,492, Cuba fifth with $528,565, Europe outside
of the United Kingdom, France and Germany,

skill

the cost of production of current to

all.

the

in 1906, with a total_ of $1,153,528.

came

ico

of energy, owing to faulty construction, has raised

But that was not

Of

electrical

outside of the United

were necessary."

not given for the elec-

machinery of $7,869,137, it is
shown that British North America was the largest
buyer, taking $2,138,134 worth during the 1906
fiscal year.
This was also the case in 1905 and
1904. and the increase shown is satisfactory, the
ports

found by the public auditor against the administra-

work,

is

unfortunately.

third,

inexperienced

the

appli-

These monthly reports are also intershowing that in only three months of the

(we quote from the New
York Times) that the management of the plant
has been marked by "mismanagement, extravagance
One indictment
and unbusiness-like methods."
auditor of Ohio declares

of

that

between

year did the total electrical exports of the
country fall below a million dollars, while two

British

failures

conditions

noted

fiscal

sixth,

the

be

equally

Electrician.

esting as

and few successes. One of the latest
failures is reported from Hamilton, Ohio, where
there is a municipal electric-light plant which cost
over $100,000 and has been in operation 12 years

many

to

is

it

quite

ances and machinery, 47 per cent, of the total
belonging to the former class and 53 per cent, to
the latter.
Totals in each class by months are
given elsewhere in this issue of the Western

of municipal ownership in the United States shows

"In the electrical department the enormous waste
111, 112, 113

Indiana

If experience provides the lamp that lights our
pathway, as some' epigram-maker has said, then the
thoughtful municipal-ownership advocate must see

to be found,
109

exports

such handsome proportions the govundertake to give more detailed in-

However,

formation.

134,

108

109

will

customer for

in a city of
109

reached

ernment

respective figures for the three years being $2,138,-

103

and Manufacturing

has

dollar each.

that of any previous year.

31,

be read with attention.

105

.•

in

total valuation of such exports for the

including telegraph and telephone instruand "Electrical machinery." A more minute classification would be desirable, and it is to
be hoped that now that our electrical export trade

during the

1906) 94 per cent, over
Referring to long-dis-

103

105

appliances
increase

ments,"

the

103

104, 105

York

gratifying

—

The steam

Central Station.- -Chapter VI.

British Association

nual

engi-

sideration today an installation involving the trans-

103

The

value.

machinery and

electrical

show the most

technical men.

Pitts-

103

Five-cent Lighting Rate Declared to

Motor Drive

98

Exports of
continue to

pliances,

last

Illus-

chise.

neering matters will receive especial attention from

and has large manufacturing works at East
burg, Cleveland and other places.
That portion of the report dealing with

turbo-generator business

CONTENTS OF THIS NUMBER.

ducted by private concerns, suitably supervised for
community granting the fran-

fiscal year ended June 30,
1906, was $14,800,237,
compared with $12,253,904 for the corresponding
year ended in 1905 (showing an increase of 21 per
cent.), and $10,507,013 for the year before that.
But two classifications of electrical exports are
made by the Bureau of Statistics of the United
States Department of Commerce and Labor (from
which these figures are obtained) "Electrical ap-

full
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Telephone, S220 Beekman.

The Testing

di-

Westinghouse Electric and Manufacturing Company, which is given, nearly in full, in this
issue. The report covers a period of six years and

great electrical manufacturing business.

1746.

Eastern Office, 150 Nassau Street,

interest attaches to the report of the

rectors of the

gives

CHICAGO.

-

Much

August

electrical

the

second

machinery,

the

Japan was third with $884,-

Mexico fourth with $564,660, Europe outside
United Kingdom, France and Germany

the

British East Indies
South America outside of
Argentina, Brazil and Colombia ninth, and France
British

fifth,

seventh,

Australasia sixth,

Brazil

eighth,

tenth.

A

study

trical

North

An

tile

destination

of

American
last

elec-

three years

some interesting facts. Not only is British
America first in rank in each of these

reveals

years,

of

machinery exported for the

but with equal persistence France

extraordinary increase

is

is

to be noted in

tenth.

ship-

ments of this class of exports to Cuba, the valuation jumping from $51,269 in 1905 to $528,565 in
Our four good steady customers are British
1906.
North America, the United Kingdom, Mexico and
Japan, but the last named is not buying from us
so much as in former years, as the Western Electrician predicted would be the case in a previous
of this extremely interestChina should prove, in the years to
come, a larger buyer of American electrical machinery than Japan has ever been.
editorial

consideration

ing subject.

—
;

August

WESTERN ELECTRICIAN

1906

ii,

New Wireless

Station

in

Alternating-current Wiring.

South Chicago.

[From the Question Box

Space-telegraph stations are increasing in number in the United States, and Chicago is not withMention has been made heretoout its examples.

Western Electrician of the several

fore in the

Association.]

Where

a network of secondaries is tied in toit
advisable to fuse the section covered
by each transformer, and if so, what relation should
the size of fuse have to the secondary?

sta-

gether,

Chicago as they have been completed.
The Marconi space-telegraph station at the foot
of Oak Street on the North Side was described
June 13, 1903. The station has since been purchased by the De Forest company.
About a year
ago the station at the foot of Oak Street was
struck by lightning and has not been in operation
a

half

ago

the

De

is

Answers.
Deal, Hackensack, N. J.
It is advisable
to use section fuses, also fuse secondary lead of
transformer, using a fuse slightly in excess of
transformer capacity.
Use section fuse half the
E.

since.

About a year and

waukee,

of the National Electric Light

Question.

in

tions

103

Forest

C.

capacity

properly

:

transformer.
balanced very

of

through the

fuses

under

secondary

If

system

is

current will pass
ordinary conditions, but

little

in case of a short-circuit on any section, when all
transformers are operating at full load, a momentary 50 per cent, overload on the transformers of
adjoining sections will cause the sectional fuses
to blow, consequently cutting out the defective section.
I am supposing that all transformers are
of the same size.
Care should also be taken in
properly fusing primary side of transformers in
use on such a system.
Paul F. Williams, Chicago Edison Company,
Chicago, 111.
When a network of secondaries is
tied together it is advisable to fuse the section covered by each transformer.
The fuse should bear
some relation to the size of the transformer, being
about half the capacity of the transformer; the
idea being that should the fuses on one transformer blow, the fuses in secondaries will blow,
thus indicating, by lights being out, that this section's transformer
fuses are blown.
Otherwise,
transformer fuses may be out and a long length of
secondary fed by those transformers whose fuses
are still holding, thus giving poor service on the
end of the secondary.
W. H. Greenslit, Vicksburg, Miss. Fusing each
However, there are
section is not done as a rule.
The neutral
cases when it may prove valuable.
point, or rather the point (between transformers
tied together) which carries minimum current at
It should have
all times, is the place for the fuse.
capacity enough to carry the current flow caused
by irregularities and changes in load in either
section, and should be small enough to protect
either transformer from excess load if the opposite
transformer for any reason fails.
After a number of
L. L. Elden, Boston, Mass.
years' experience under all sorts of conditions it
has been found advisable to fuse only the primary
Fuses are inside of transformers on a network.
stalled ordinarily which represent a 100 per cent,
overload on each transformer.
:

NEW WIRELESS STATION
company

built

a

Avenue.

This

plant

large

IN

plant

SOUTH CHICAGO.

Western

South

on

:

long-distance
sas City

made

and

was

built,

transmission,
St.

was

it

especially

for

said,

the

to

Kan-

What

-Louis stations.
is not clear.

of this station

use is now
Shortly after the

opening of its offices in the Railway Exchange
Building (Michigan Avenue and Jackson Street)
the De Forest company opened a station in that
building.
Now another station has been erected in
South Chicago, from which, it is believed, racing
news is transmitted by wireless to the alleged
gambling boat City of Traverse while the latter is

:

on Lake Michigan and thus eluding the auowing to the varying statutes and jurisdictions of the United States and the states of
Illinois and Indiana.
A sketch of the mast, or
pole,
and antennae at South Chicago is reproduced in the accompanying cut.
afloat

The

was erected

Question.

at

a

117

had

moment's

feet

been

high,

secured

by

the

after

De

Answers.

The writer
for all high-tension, threereasonable
pressure,
the
lines, of
far more desirable than the Yreason that it makes it possible
to remove any one of the step-up or step-down
transformers without interfering with the operation of the system, thus making it so that a transformer may remove itself by opening the protective
The
devices without interfering with the service.
delta arrangement also makes it possible to have
a simpler arrangement for cutting in a reserve
transformer than with the Y-connection.
The relaFred W. C. Bailey, Cincinnati, Ohio
tive importance of certain advantages and disadvantages of the
and delta connections on hightension transmission lines is a matter of some dispute.
The delta is generally used for straight
three-wire three-phase work up to 20,000 volts,
but for very high voltage the Y-connection with
grounded neutral seems to be preferred, as the
rise in pressure on open or short-circuit is not so
dangerous and the grounded neutral assists unbalWilliam B. Jackson, Madison, Wis.

of the opinion
phase transmission
delta connection is
connection, for the
is

Y

Niagara Current Operating Street-railway Cars in Syracuse.
The Syracuse (N. Y.) Herald

working smoothly since, and Superintendent John
E. Duffy says that he expects that the Niagara
power will be used continually from now on. The
old power and the frequent breakdowns of the old
generators are of the past and it is hoped by the
company that the old machinery may never be
used again. The old machinery, however, will be
kept in good repair, to be used in case of emergency. Up to last night the power had been thrown
into different lines of the system to make sure
that everything was all right, two of the rotary
transformers being used. About 3,000 horsepower
is

being used today,

The transmission

line

the
is

load being rather light.
about 160 miles long."

:

that

:

notice.

of July 31st gives
the news of the actual operation of street cars
in that city by electric current generated at Niagara
Falls and transmitted 160 miles.
"At nine o'clock this morning the Niagara power
was turned into the third big rotary converter at
the Rapid Transit company's power house, and
every one of the 82 cars on the different lines
was impelled by the force of the water at the
western end of the state. Everything has been

operated

is

with

grounded

Electrical Exports for the Fiscal

Year

1905-1906 Were $14,800,000.
Electrical exports from the United States for
the fiscal year ended June 30, 1006, reached a total
value of $14,800,237, compared with $12,253,904

for the corresponding period in
in

507,013
crease

the

for

Of

two

last

these

1004-05, and $10,shows an annual in-

This

1903-1904.

$2,000,000 in

years

fiscal

about

of.

exports.

the total for the

12

months ended with June,

$6,931,100 represents the value of electrical
appliances and $7,869,137 electrical machinery.
In the item of electrical machinery only for the
1906,

months mentioned, British North America was

12

largest purchaser,
having bought $2,138,134
worth, compared with $1,711,981 for the previous
12 months.
The United Kingdom was second
with $1,153,528, Mexico was third with $974,248,
the

and Japan was fourth with $726,492.
Japan fell
off from $1,391,877 for the corresponding period
ended in 1905. Next in order were
Cuba, $528,:

565; Brazil, $397,570 British Australasia, $293,920;
British Africa, $249,829; France, $249,438; Argentine, $146,424; British East Indies, $110,714.
;

The following

table

by months for the

gives

fiscal

Month.
July, 1905

Electrical

Machinery,

$

October, 1905

November,
December,

1905
1905
January, igo6
February, 1906
March, 1906
April, 1906
May, 1906
June, 1906

373,191
542,270
386,887
454,224
546,856
685,425
529,253
544, 906
590,328
752,039
709,875
815,846

8

S6,93r,roo

exports

electrical

Electrical

September, 1905

Total

the

year ended June"

Appliances.

August, roo5

507,483
58y,233
465,882
527,669
547,738
840,292
799.939
646,532
705,037
827,816
681,955
639,561

S7, 869.137

30,

1906:

Total.
8
970,674
1,131,503

852,769
981,893
1,094,594
r, 525, 717
1,329,192
1,191,438
1,295,365
1,579,855
1,391.830
1,455,407
S14, 800,237

;

ancing.

Some of the
F. D. Sampson, Charlotte, N. C.
largest plants recently designed expect to use delta
:

This company operates
connection throughout.
everything thus connected and there has been
no trouble directly traceable to the delta connection.
With proper breakdown tests made by manufacturers upon line insulators, transformers, oil
switches and alternators the delta connection will
remain the more popular connection in three-phase
The great advantage of the
transmission work.
delta connection lies in the fact that you are able
to cut a transformer in or out of service without
This is a salient feature where the
interruption.
number of transformers is limited. Grounded neutrals are all right theoretically, but the fact still
remains that with the opening of the high-tension
circuits they will cause currents to flow to earth.
Telephone service is very likely to be interfered
with, with grounded neutrals or Y-connected systems.
H. A. Strauss, Allis-Chalmers Company, Mil-

exports from the United States for
of June, 1906, amounted to a total

Electrical

month

the

value

the Y-connection with grounded neutral preferable to the Delta-connection in a high-tension
transmission line, and if so, why?
Is

an
Forest
company restraining the city from interfering with
it.
It is not as substantially built as are the masts
at other stations.
It has at its top an adjustable
cross-arm from which 10 aerial wires are strung.
The wires are connected to the cross-arm by long
rubber insulators and converge slightly down to
the roof of an adjoining building.
The aerial
wires at their lower end are connected to large
porcelain insulators, which in turn are strung upon
a wire stretched between two posts.
The ends of
the aerial wires are then connected to two cables
which enter the operating room below. The pole
is of heavy construction and well guyed by large
manila ropes. From all appearances the pole was
put up for temporary use, and can be taken down
pole,

Y

If

:

'

thorities,

injunction

Wis.

neutral it is safer than delta, because the difference of potential between coils and core is limited
to 58 per cent, of the line voltage.
Y-connected
transformers are somewhat cheaper than deltaconnected.
If
transformers are to be operated
without grounded neutral the delta is more satisfactory, because operation is not impossible if one
transformer of the delta is in trouble or burned
out, which is the case when one transformer of a
Y is out of service. In general, use delta in all
cases except where it becomes necessary to limit
the voltage per transformer when Y-connection
may become imperative, but if you use Y, operate
with grounded neutral.

of

$1,455,407,

compared with

—

$1,101,410

in

Both classes of goods electrical apJune, 1905.
pliances and electrical machinery, the former including
telegraph
and
telephone
instruments
show a gain over June, 1905, but the former had
an unusually large increase. Figures in detail are
follows

as

Electrical

:

appliances

—June,

1905,

Electrical
maJune,
1906,
$815,846.
$472,154;
chinery June, 1905, $629,256; June, 1906, $639,-

—

561.

Considering only goods classified as electrical
machinery the following countries were the leading purchasers from the United States in June, the
value of the goods exported to each country being
given:
British North America, $121,202; Brazil,
$109,739; United Kingdom, $93,616; Mexico, $46,British Australasia, $40,360
Cuba, $42,680
681
;

;

France, $20,335
British Africa,
$37,755
$19,926; British East Indies, $19,182; Philippine
Argentina,
Germany,
Islands,
$11,425;
$8,509;
$8,331 ; Central American states and British HonJapan,

;

;

$3,452; Chinese Empire, $1,810; European
other
countries not elsewhere mentioned, $39,436

duras,

;

South African countries,

$7,455.

Five-cent Lighting Rate Declared to

Be Too Low.
Judge Thompson

in the United States Court at
rendered a decision approving of
P. Linn
Master Commissioner
city
of
Columbus in passing an
against
the
ordinance requiring the Columbus Railway and
Light Company to furnish light at five cents per
kilowatt-hour.
The master commissioner found
that the ordinance was unconstitutional, as the
price fixed was so low that it amounted to conThe court allowed the masfiscation of property.
ter commissioner a fee of $6,000, which will have
to be paid by the city unless it should win out in
City Solicitor George S. Marthe higher courts.
shall, it is stated, will carry the case to the Su-

Cincinnati has
the finding of

preme Court

if

T

a

not reached before.

decision

in

favor of the city

is

WESTERN ELECTRICIAN

104

THE SMALL CENTRAL
Practical Hints on Its Construction

CHAPTER

(Concluded).

VI.

Steam Engines.
Type, Size and Cost of Engine
been

settled,

—

then

Though there is
a tendency toward the use of high-pressure steam,
for the smaller
it
is mainly in large installations
plants a pressure of ioo pounds or under is the
most approved practice. For this lower pressure
ple automatic high-speed engine.

;

compound engine could not be recommended,
nor can it be operated with economy without the
use of a condenser, which would raise the first cost
of the power plant to a point which would not
the

prove a profitable investment for the small power
being considered.
The use of a Corliss engine means either a
slow-speed generator that may be belted direct or
the installation of an expensive lot of shafting
which very quickly more than compensates for any
saving of steam at the engine in the power necesThe slow-speed generator is
sary to drive it.
almost out of the question in small plants where
For these
it is desired to keep the first cost low.
reasons and because the modern automatic highspeed engines give a very good efficiency the Corrapidly being supplanted by its smaller,
liss
is

and more flexible
which we are to operate.

cheaper

rival

in

the

STATION.

and Operation.

mean effective pressures in any cylinder at any initial pressure or cut-off.
Let it be desired to find the mean effective
pressure in a cylinder where the initial pressure is
160 pounds by steam gauge, the cut-off 25 per cent.,
or one-fourth of the stroke.
It will be seen that
the expression on the diagram is "absolute pressure,"
not steam-gauge pressure.
The absolute
pressure of steam is measured from zero, or perfect vacuum, and consists of the pressure indicated
by the steam gauge (which is known as pressure
above atmosphere), and the pressure of atmosphere
The latter is for
as indicated by the barometer.
all practical purposes a constant quantity for any
given locality and may be roughly taken at 14.7
pounds, corresponding to 29.70 inches of mercury.
To the steam pressure, as indicated by the gauge,
add 14.7 pounds for- total pressure thus, if the
pressure by the gauge is 80 pounds, the total
pressure is 94.7 pounds.
Therefore, to conform to the diagram, add 14.7
pounds to the initial pressure, or 1604-14.7
174.7
pounds absolute steam pressure. Now follow along
the bottom side of the diagram and the percentage
of cut-off will be seen to increase to 50 per cent,
of finding the

The type havpurchase the best engine
In most cases the stabuilt of the kind selected.
tion dealt with in this series of articles will find
its best service and greatest economy in the siming

August

field

.n

After the type, the size of the engine must be
determined. Upon this point hinges the saving or
expenditure of considerable money in the future
In most instances for
operation " of the plant.
direct connection or belting the purchaser will
select an engine sufficiently large to handle the maximum load on the generator when the latter is
working at ioo per cent. load. This is, of course,
correct, but the generator should be so chosen that
be operating at all times on hot less than
it will
75 per cent, load, thus insuring to the engine an
In other words, determine
efficient working load.
the average required electrical output and buy as
small a generator as is possible, leaving sufficient
reserve capacity in the machine to take care of the
this peak load to be han-

at

the

the

With the size of the generator deupon, the required engine horsepower is
immediately settled.
By applying to any builder of high-grade engines
and giving him the necessary data, the purchaser
will receive information relating to the size of
cylinder, speed, regulation, etc., of the engine.

The

purchase then becomes almost a matter of personal
opinion, for practically any of the high-grade automatic high-speed engines on the market at the
present time will give satisfactory results if properly installed

and operated.

The accompanying

prices given on simple engines
averages struck from figures obtained from
the leading automatic high-speed engine manufacturers of the day, and are as accurate as it is
possible to make such data.
It must be remembered that supply and demand regulate such matters, and accordingly market values fluctuate.
It
may be safely stated, however, that an efficient engine and one that would be recommended by a
competent engineer cannot be purchased at a
price to any extent lower than that given in the

way

econ-

promoted by condensation of the exhaust
steam and by vacuum formed in the cylinder. A
vacuum equal to 14 pounds per square inch is
a 35 per cent, saving in fuel, or the same increase
in power
but this saving undergoes a great reducis

;

consequence of the cylinder being open
to the lower temperature in the condenser, which varies with the degree of expansion
employed, being least when the steam follows- full
stroke, which is very seldom the case.
Deducting
tion

in

alternately

the

power

practical

required

work

to

therefore,

gain,

this

at

point

from 20

is

the

condenser,

the

condensing engine

the

in

until

to 30 per cent.

Horsepower,

Horsepower,

Single Cylinder.

Compound.

40
60
100

11.)

120

The accompanying

chart

the daily report of a

method

Cost
Erected,

50
IOO
120
150
200
250
325
425

150

it

(See Fig.

Average Price of Condensers.

200
250
320

crosses the heavy
curved line. Let the eye then -follow the horizontal
line or space to either side, the reading at this
This is
edge will be found to be 58.25 per cent.
the percentage of absolute initial pressure which

space

8

310

480
600
675
775

875'
975
1,200

(Fig.

adopted

12),

in

number

of stations, shows a
of readily distinguishing the average load.

The hourly or half-hourly readings of the daily
record are taken from the slip each day, and after
dotting the respective points on the chart the line

Average Price of High- speed Compound Engines.
Horsepower at 100 pounds steam pressure, one-quarter
Diameter of high-pressure cylinder in inches
Diameter of low-pressure cylinder in inches
Length of stroke in inches

60
8

cut-off

13
12

Revolutions per minute
Cost of foundation
Cost of engine erected, including foundation
Increased cost for direct-connected unit, 20 per cent.

80

100

9
16

10
18
12

12

150

125
II

12
20
16

IQ
14

200

250

13

15
25
16
150

22
16
ISO

300
$95

300
$115

275
S140

250
8170

8200

S250

S300

St, 200

Si. 450

81,850

82,225

8;. 475

83,650

84,250

Multiply 1747'
equals the absolute mean pressure.
pounds by 0.3825, the result is 101.76, the absolute
mean pressure; subtracting 147, the remainder,
87.06, is the mean effective pressure sought.

225

drawn and the

is

reference

chart filed.
It thus becomes a
giving the load carried by any
engine or dynamo, or combinations of

readily

individual
each, any
j.OO

hour of any day.
0.90

0.8O

0.70

Q.BO

O.SO

0.20

0.30

0.40

0.50

together these factors, it remains to
divide by 33,600 to have the actual horsepower of
the engine.

A

brief explanation

of a condensing engine

Should

some intending purchaser.

interest

it

may
help

to adopt this type of engine, in case the cost of
water permit, it will prove worth while.

him

In the non-condensing engine the steam, after
acting on the piston, escapes through the exhaust
to the open air; therefore the pressure of the outgoing steam must exceed atmospheric pressure, or
14.7

pounds

Now,

are

table.

a slower combustion of the fuel. In this

omy

of

top

multiplying

of

the

resistance of the atmosphere is rethe piston the steam may be cut off
earlier and further expanded in the cylinder.
This
reduces the draught on the boiler and admits of

the diagram from
Fix the eye upon the
50 per cent, to 100 per cent.
point of 25 per cent, cut-off, the condition of the
problem, and follow slowly up the vertical line or

and

gradually,

cided

capacity

When

moved from

=

generator.

overload

Thus, if the mean pressure for whole stroke is
30 pounds, the total mean pressure is 44.7 pounds,
and this 44.7 pounds, whether engine is operated
condensing or non-condensing, is the variable factor
in estimating the load on the engine.

;

The length of stroke is twice the length of cylinThe number of strokes is the revolutions per
der.
Having obtained the correct result from
minute.

peak load, and leaving
dled by the allowable

1906

II,

this

if

14.7

to the square inch.

the engine be operated non-condensing,
pounds on steam side of piston is bal-

anced by a like pressure of atmosphere on exhaust
side of piston, and its effect is annihilated; but if
the engine be operated condensing, a large proportion of the pressure of atmosphere on exhaust side
of piston is removed, and an equivalent portion
of the pressure of atmosphere on steam side of pisWith well-proporton made to do useful work.
tioned condensing apparatus the pressure of atmosphere on exhaust side of piston can be reduced

Average Price of Automatic High-speed Engines.
Horsepower
Size of cylinder (inches).,
Steam pressure (pounds'.

Cost of foundation.
Cost of encine erected on founda
tion and including cost of same..

30

40

50

8x10
80

9X10
80

300

300

I0XIO
80
300

to

to
325

to
325

S70

870

325
870

S775

S845

8890

80
12x12
80

90
13x12
80

100

no

13x14
80

14x14

to

285
to

275

275

300
890

300
$90

to
275

225
to
275

S90

8115

S120

$140

60
IIXIO
80
300

70
11x12
80
2go

to

310
875
8945

Si, 080

Si,

160

81,245

Si, 450

80
250

81,550

130
16x14

80

81,775

150
16x16
80
225
to

250
8165
Sl,9

Q

i8xiS
80
200

200
19x18
80
20O

to

to

180
to

225
S200

225
8225

8250

82,690

82.955

175

250
20X20
80

200

For prices on direct-connected apparatus add to the above figures 20 per cent.
Increase in horsepower on 90-pound steam, 10 per cent.
*ln reports received, the engine speeds recommended for any one particular size of cylinder varied between the limits given

in

the table.

The horsepower

of

engine is
calculated by multiplying together the area of the
piston
in
inches,
the
mean effective pressure
(M. E. P.) in pounds per square inch, the length
of the stroke in feet, and the number of strokes
per minute; then dividing by 33.000.
The area of the piston is the square of its
diameter multiplied by 0.7854, and the diagram
(Fig. 10) furnishes a ready and accurate method
a

single-cylinder

nearly 90 per cent., or a vacuum can be maintained
in the exhaust end of the cylinder of 13 pounds,
and this 13 pounds pressure per square inch of
piston

ward

is

in

clear gain.

an engine the

When

the piston

total pressure

moves

for-

on steam side

any point in the stroke of piston is the pressure
above the atmosphere plus 14.7 pounds, and the
total pressure for the whole stroke is the mean
pressure above the atmosphere plus 14:7 pounds.
at

PERCENTAGE OF CUT-OFF.
FIG.

IO.

DIAGRAM TO FIND

M. E.

P.

ON STEAM-ENGINE

PISTONS.

Any
the

discrepancy

number

between the load carried and
monthly by the cusimmediately in comparing the

of lamps paid for

tomers is shown
monthly statement of accounts receivable with the
station output.

Leaks

sufficiently

large

seriously

to

impair the

;
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Universal Flat-rate Controller.
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cases it is desirable to have some method
of marketing current on a flat-rate basis, so as to
save the price of a meter and still deliver to the
consumer the quantity of current that he is paying
for.
Overload fuses and kindred devices are not
exactly what is wanted, owing to the annoyance of
replacing them and the fact that the central station
is
not afforded the desired protection with sufficient accuracy.
It is to solve this problem that the Universal
Hat-rate controller has been put out- by the Universal
Manufacturing Company of 206 Illinois
Street, Chicago.
This controller is a strong and
simple device, 13 inches long, 6H inches wide and
l
4 /i inches deep, protected by a metal cover. The
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NEW FLAT-RATE CONTROLLER.

'

In

this chart the full loail is represented in

The

squares.
Incandescent Circuit 30 squares or an average load of SO per cent.

"

lie Arc
FIG. 12.
profits

frequently exist in the boilers, engines,

dy-

the

follow-

average figures
Crushed stone and cement
foundation laid, including excavation and cartage,
will cost about 40 cents per cubic foot.
The capstone will cost for a thickness of six inches about
$1.50 per square foot set and ready to receive the
engine or pump.
It will nearly always be found desirable to place
a steam separator in the live-steam pipe, line near
ing

the

:

engine.

when

Especially

desirable to do so
foams readily in the
for then the steam contains much

water,

dirty

is

it

which

is used
moisture which should be disposed of if the best
economy is to be had from the engine. A water
trap should be provided also at the low point of

boiler,

;

when it is carried under to the
becoming the popular practice among
good engineers.
Where condensers are used and
the condensed water used again for steaming an
the

steam

engine, as

line,

is

separator is essential.
In piping up pumps, pipe of the full diameter of
the suction and discharge openings should be used

oil

for short "lines,

and where longer pipes are used
should be increased, especially on
the suction line.
Also avoid as many bends and
valves as practicable, as tees, elbows and returns
rapidly increase the frictional resistance to the flow
of water.
The pump should never be without
plenty of water at its suction end, and it should
be as carefully looked after as any other part of
the power plant, for it performs an important service in the operation of the station.

this

'

3G

diameter

[To be continued.]
At a recent informal meeting of the International
Waterways Commission, held in Toronto, Ont., it
was decided that the next meeting of the commission be held in Chicago on September
18th, when
Drainage Canal

will

be discussed.

"60

"

"

British Association Meets in York.
This year's meeting of the British Association
was opened at York, England, on August 1st. It
seventy-fifth meeting.
Prof. Edwin Ray
Lankester, the president, made the annual address,
in which he reviewed the remarkable progress made
in science in the last quarter of a century.
The
supreme achievement, the speaker said, was the
discovery of the radio-activity of radium. He summarized the wonderful properties of radium as
revealed by the late Professor Curie and others.
He dwelt particularly upon the apparent fact that
a small quantity of radium diffused through the
earth will maintain its temperature against all loss
by radiation, while if the sun consists of a fraction
of one per cent, of radium, this would make good
the heat annually lost by the sun.
On the programme in the Engineering Section
were papers on single-phase traction, steam turbines
and internal-combustion engines also a paper on
"Standardization in British Engineering Practice,"
by Sir John Wolfe Barry. Professor Ewing was
scheduled to preside over this section.
The programme of Section
contained, among
others, the following papers and discussions
"The
Evolution of the Elements," by Professor Soddy
"The Nature of the Radiation from Incandescent
Mantles," by J. Swinburne and Dr. H. Rubens of
Charlottenburg; "The Internal Structure of the
Earth as Indicated by the Phenomena of Radioactivity," by Hon. R. J. Strutt and Prof. J. Milne:
"Osmotic Pressure," by the Earl of Berkeley
"Chemical and Electrical Changes Induced by Ultraviolet Light," by Sir William Ramsay and J. F.

was the

;

A

:

Spencer "The Production of a Conducting Glass,"
by C. E. S. Phillips.
President Lankester made acknowledgment of the
assistance to scientific research rendered by wealthy
Americans in providing great telescopes and other
gifts helpful to all branches of science.
He re;

ferred to the method of Professor Pickering of
Harvard University, of charting the sky rapidly,
and his records of the sky as a whole. This new

method, he
present

the

"

supply line enters the instrument on the right (see

CHART OF DAILY LOAD.

namos, defective circuits or careless employes, and
which are readily observed and corrected when the
daily load is compared with the receipts.
A rough estimate of the cost of engine and

pump foundations may be made from

fiO

much

said, is a

movements

mode
and

of keeping a record of
changes which promises
also gave
Montreal,

future of astronomy. He
Ernest Rutherford of McGill University.
much of the credit for the increased
concerning radium.
Sir David Gill was nominated for the
of the association for 1907.
for the

knowledge

cut), and leaves, to 'current consuming devices, on
the left.
The negative main is made continuous
by the jumper between the two negative terminals.
The current on the positive side of the line is
carried up the copper strip on the right side of the
instrument to the top. It is there conveyed by
carbon, contact points to the long round rod down
the center of the instrument. The current passes
down this long rod to the terminal at the bottom,
where it is connected to a hot wire, as can be
easily seen in the cut.
The current then passes up,
then down this hot wire to the positive terminal
on the left side of the instrument. When a wire
is
placed in the instrument of sufficient capacity
to carry, say, five amperes, and the consumer adds
another lamp, the wire will then lengthen and
allow the long round rod to be lowered slightly.
This movement unbalances the differential balancing of the two springs shown, and the spring at
the top overpowers the one at the bottom and shifts
the round rod to the left, which operation breaks
the connection between the two carbon contacts
at the top.
The circuit being broken, the wire cools
off,
and contracts, thus aiding the spring in the
middle of the instrument. The force of this spring,
together with that created by the contracting hot
wire, throws the top of the long round rod to the
right, which operation makes contact between the
two carbon contact points.
These two operations will continue as long as
the line remains overloaded. The circuit is broken
when the wire is heated, and, completing itself as
soon as the wire cools sufficiently, it will alternately switch on and off in periods of 20 to 30
seconds. Its control of the circuit is so specific
and accurate, it is said, that it will go through
this operation 50 times in one night if the circuit
is overloaded that many times, or it will go through
the operation once if the circuit is overloaded only
once, and the greater the overload the quicker the
action.
The manufacturer declares that this controller will go through its on and off switching
process in every instance that the consumer overloads the line to the small amount of one-fourth
of an ampere of current.
The instrument when installed is adjusted, or set
for so many lamps, or amperes, and when the consumer attempts to add any more lights than it is
set for, it will go through its operations, thus
advising the consumer that he is using more lights
.

than

his

controller

presidency

lamps

in

another,

calls for.
The capacity of the
ranges from two to five 16-candlepower

contract

one

size

and from

five

according to adjustment.

to

25

lamps

in

:

:

;
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Report of the Westinghouse Electric
and Manufacturing Company.
At a meeting of the stockholders of the Westinghouse Electric and Manufacturing Company,
held on July 25th, a report of the board of directors
was submitted. Following is the report, somewhat
condensed
President George Westinghouse.
The general operations of your company are set
forth in the reports of the first vice-president, Mr.
E. M. Herr, and of the second vice-president, Mr.
L. A. Osborrie, while the financial conditions are
shown by the balance sheet as of March 31st, and
by the statement of income and profit and loss
for the period of six years intervening since the
report submitted at the last meeting of the stock-

During this
February 20, 1901.
holders held
period the requirements for additional manufacturing facilities and working capital have demanded extraordinary efforts and care on the part
of your directors and managers in order to mainfor excellence of
tain a well-earned reputation
apparatus and, above all, such a financial standing
the large amounts
as would insure temporarily
needed to carry on the widely increasing operations of the company until a complete financial
Such a
plan could be evolved and made effective.
financial plan was consummated and announced
to the stockholders by circular letter dated January 23, 1906, arid was ratified at a special meeting
of the stockholders held March 26, 1906, at the
offices of the company, and the stability of the
company thereby fully assured.
Your president has been especially charged with
creation

the

and development of your

interests

in

As indicated by the financial
foreign companies.
statement, these large interests are in the following foreign companies
First British Westinghouse Electric and Manufacturing Company, Limited, London, England.
Second Societe Anonyme Westinghouse, Paris,
covering France, Spain, Portugal, Italy, Belgium,
Switzerland and Holland and their dependencies.
Third Westinghouse Electricitats Actiengesellschaft, Berlin, for Germany.

—

—

—
Fourth — Westinghouse

Electric

Company,

Lim-

London, of which all shares are owned by
your company and has all territory not covered
by the companies named.
Keen competition with manufacturers in Europe
and the usual difficulty in starting new plants have
thus far prevented returns upon the money inited,

vested in these foreign enterprises, but it may be
stated with confidence that, the business of each
of these interests will, in the near future, be
brought to a condition which will make these

investments profitable.
The recent securing of important contracts aggregating $6,000,000 from the municipal authorities of St. Petersburg, Russia, for the construction
of electric tramways in that city resulted in negotiations between important French bankers, who
controlled a suitable modern electric manufacturing
These negotiations have replant in Moscow.
sulted in the formation of the Societe Westinghouse
Electrique de Russie, organized under French laws,
to purchase these works and the electric business
which has been developed by the electric department of the Societe Anonyme Westinghouse of St.
Petersburg (the Russian Brake Company) on a
most favorable basis, and which will cover all expenditures in developing the electric department,
besides increasing your assets by nearly $1,000,000.
The immediate working capital for this new company has been supplied by the financial interests
referred to, and the new company thus starts in
business with large orders in hand under exceptionally favorable conditions, financially and otherwise,
with a strong board of direction and experienced

Russian officials who have been identified with
your affairs for several years.
There are further important pending operations
which may soon result as favorably for your company as has the business in Russia just referred

to.

Your

special attention is directed to Vice-president Osborne's report relating to the development
and introduction of the single-phase alternatingcurrent railway apparatus.
Reference is made to
this in order that the credit for this important
development shall be given to your engineers, to
whom it rightfully belongs.

—

First Vice-president E. M. Herr. Manufacturing Department.
I
submit herewith report on the manufacturing
department for the fiscal period from March 31,
1900, to March 31, 1906.
During this period the
East Pittsburg works were twice increased in size
and capacity; in
1901-2 by
extensions yielding
6S3,7ii square feet of additional floor space. The
general office building was also erected
In 1904-5 these works wert again enlarged by the building known as the East Machine
Shop, with floor area of 694,943 square feet; also
45,980 square feet additional area, all commanded
with powerful electric cranes in a building connecting this shop with other works buildings.
These
additions gave the East Pittsburg works nearly
four times the original floor space.
The Cleveland (Walker) works were changed
in 1904 into an iron foundry, admirably equipped,
six-story
in

:

igoi.
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and since then used for the more important foundry work.
The Newark works were completely
rebuilt since 1902, and additions were made pro-

The single-phase system, which was made possible
by the genius of our chief engineer, Mr. B. G.
Lamme, was developed and made a complete suc-

viding a total floor space of 185,000 square feet.
All these additions to the works in East Pittsburg,
Cleveland and Newark are now fully equipped with
machinery and are prepared to care for the large
business now being done, as well as for a reasonable growth.
Especial attention has been given to provide adequate facilities for taking care of the rapidly
growing and important business in turbo-generators
as well as the building of electric locomotives of
all sizes and types, both for special and regular

cess in the face of the incredulity of practically the
entire engineering world.
The system furnishes
the only means today by which existing steam

Following is the total number of employes, exclusive of the selling organization, at the close of
each of the last six fiscal years
1901, 7,971
1902, 9,305; 1903, 11,269; 1904, 10,622; 1905, 11,894;
:

14,705.

During the

last year a line of railway between
East Pittsburg and Trafford City was completely
equipped by this company with the latest type of
catenary suspension trolley line for high-tension
alternating-current transmission, and is being used
in testing single-phase electric locomotives manufactured.
This railway is also fitted with the
third rail and adequate sub-stations
for
testing
locomotives using direct current, thus affording
complete facilities for thoroughly testing under
service conditions this important and rapidly increasing part of the product of our works.
To provide for the rapidly increasing business

of the Sawyer-Man Electric Company, demanding
larger quarters, an ample plot of ground was recently purchased in Watsessing, N. J., on which
entirely fireproof buildings containing 206,700 square
These buildfeet of floor space are being erected.
ings will be equipped with the most modern appliances for the manufacture of incandescent lamps.
large addition to the main factory of the
Bryant and Perkins companies in Bridgeport is
rapidly nearing completion and will afford needed
relief to the increasing manufacturing requirements
of the business of these companies.
It is a pleasure to commend the faithful, intelligent and loyal efforts for the company's welfare of

A

all

officers

and employes.

—

Second Vice-president L. A. Osborne. Engineering and Sales Departments.
Engineering. In probably no other industry is
the product subject to such frequent and complete
change as in our own. Apparatus is now in daily
use in sizes and of dimensions which but a few
years ago it would have been thought folly to

—

The

wherein

applications of
are conelectricity may be profitably employed
The pre-eminent success of our
stantly increasing.
business, a success which has been achieved by
leading and not following, has been and is primarily due to the excellence of our engineering.
Following is shown the number of persons employed in the engineering department during the
past six years up to the fiscal year ending March
31st:
1901, 420; 1902, 490; 1903, 535; 1904, 590;

attempt.

1905,

careful

fields

the

602; 1906, 627.

—

Research Division. This is designed to carry on
advanced electrical work and research and to
investigate to an exact degree materials and procso that information may be placed at the
disposal of our designing engineers that will enable them to attain a maximum of efficiency in the
design of commercial apparatus.
Chemical and Physical Laboratories. These provide means' for facilitating our general development work and for determining the adaptability
and sufficiency of the materials entering into our
finished product.
esses,

—

—

Materials
Committee. This
committee,
which
includes representatives from the manufacturing department, insures the careful study of our
requirements, and by specifying a definite basis
for the purchase of our raw materials has enabled large savings to be effected and has resulted in securing a more definite and better class
also

of materials.
Division of Standards. This division controls the
calibration of all instruments of precision, and its
work has enabled the company to maintain the first
position in the instrument business and the reputation for high-grade, careful and accurate work.
Development. It is of interest to note that at
least 45 per cent, of our engineering force is continuously engaged on development work, that is, in
work for the future. To be effective, this work
must be carried on by highly specialized and experienced engineers.
The character of this work
determines, the success of the company's future
product.
To judge the future by our past accomplishments leads us to have no misgivings.
This
work will in the future increase rather than diminish, due to the rapid extension of electrical applications and to the fact that the requirements of
electrical design are becoming daily more exacting.
Among the multitude of problems which have
been successfully solved by our engineers and
which have resulted in new applications and new
outlets for the company's product, one development
stands out, which, by reason of the brilliancy of its
accomplishment, exceeds all others. I refer to the
development of the single-phase alternating-current
system for railway operation.

—

—

study

systems, by the
and Hartford Railroad for
the operation of trains on its main line from New
York city to Stamford, Conn. This contract is

New

railroad service.

1906,

roads can be economically operated by electric
power, and its general adoption, which is at hand,
will open an enormous field for the products of
our company.
The system has for more than a year been in
successful operation on a number of important
interurban roads.
It has been adopted, after a
of

existing

all

New Haven

York,

now

in process of execution.
Two other important
railroads have placed contracts with us, namely, the
Grand Trunk Railway of Canada, for the electrification of the Sarnia Tunnel, and the Spokane
and Inland Railway of the state of Washington,
for the complete operation of its lines by this sys-

tem.

The present state of the art in the long-distance
transmission of power is largely due to the investigations

and

skill

of our designers.

Our company

has been foremost in this field and has many important projects under consideration at the present
time, involving new and radical extensions of existing practice.
Our lines of apparatus for the industrial applications of electricity are adequate and being constantly increased as the demand arises.
have
been particularly successful in the application of
electric power to the needs of railroad shops, cotton-mill and textile industries, and have many large
and important installations.
have under process of development important improvements in arc lamps, which have proceeded to the point where we are satisfied that
their application will revolutionize existing practice
and will soon form an important and valuable addition to our business.

We

We

Our measuring instruments and instruments
precision represent the
art, and are generally

most advanced

state

of
of the
of any

preferred to those
other make.
Generally, the performance and efficiency of our
apparatus is being steadily improved, it being the
constant aim of our engineers to design for maxiquality, with a consistent minimum of cost,
and the success of this policy is best evidenced by
the reputation our company enjoys for the high
quality of its product and the ever-increasing de-

mum

mand

for

it.

—

Sales Department. The following table shows
the sales of the company for the fiscal years 19001901 to 1905-1906, both inclusive:
April 1, 1900, to March 31, 1901
$12,516,071.86
April
April
April
April
April

1,
1,
1,
1,

1,

1901,
1902,
1903,
1904,
1905,

For the

to
to
to
to
to

first

March
March
March
March
March
five

31,
31,
31,
31,
31,

1902
1903
1904

17,927,339.43
19,571,294.91
18,569,614.21
16,570,717.13
24,939,602.35

1905
1906

months of the present calen-

dar year the sales have averaged above $2,850,000
per month.
The above statement of sales does
not include the sales of our subsidiary companies,
the Bryant and Perkins companies, the SawyerMan Electric Company, and the R. D. Nuttall
Company, which for the fiscal year 1905-1906
amounted to about $3,500,000.
All of these subsidiary companies show large increases for the
current

fiscal year.
of interest to note the growth of the sales
department in connection with the foregoing table,
as regards the number of employes, as follows
April I, 1900, 124; April 1, 1901, 150; Aj)ril 1,
1902, 192; April 1, 1903, 243; April 1, 1904, 294;
April 1, 1905, 391 ; April 1, 1906, 429.
The policy of establishing district offices, wherever
conditions of trade in any particular section of
the country justify the maintenance of permanent
representatives, is being continued.
In pursuance
of this policy there have been established 20 district offices, and the creation of others is now
under consideration.
In addition to the district
offices we have established a number of subsidiary
branch offices, reporting to contiguous district offices, in locations where conditions of trade do not
justify a larger permanent force.
It

is

It has been our aim to be adequately and effectively represented by skilled commercial men, well
versed in the technicalities of our apparatus.
The
maintenance of this standard naturally predicates
the payment of adequate salaries, but the economy
of this policy is best indicated by the relatively
low ratio of the expenses of selling to the value
of the product sold.
Railway and Lighting Department. The railway
and lighting department, which directs the sale of
apparatus for railways and central stations for both
power and lighting, has been highly successful in
extending the company's business.
The sales of
railway motors during the past year have increased
51 per cent, over any previous year in the com-

—

pany's history.
The sales of electro-pneumatic unit switch system of multiple control have continued large, showing an increase of upward of 60 per cent, over any
previous year.
It is now recognized as the best
system for the multiple-unit operation of trains.
The central-station business, including long-

:
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transmission plants,
distance
has been characterized by the more general use of steam-turbine
directly driven generators.
Our business in turbine-driven generators has been very large and is
constantly on the increase, and the reputation of
The turbo-generator
our apparatus is unexcelled.
business has increased during the past year 94 per
cent, over that of any previous year.
In long-distance transmission work our apparatus continues to be given the preference which
our reputation in this class of work justifies.
•Higher voltages continue to be used and specified,
and we have been very successful in securing recognition of the superiority of our apparatus.
Our
engineers have under consideration today an installation involving the transmission of voltages up
to 150,000, and we have several commercial plants
in

operation and under contract involving voltages

of 60,000 to 80,000.
Industrial and Power

—

Department. The indusand power department, which directs the sales

tral

apparatus

including
machine shops, mills, mining motors and generators
for resale, has shown an increase during the year
1905-1906 of 46 per cent, over the best previous
year, and for the early months of the current fiscal
year the sales have been on a basis very largely
Many of the
in excess of last year's increase.
sales of this department have involved new and
novel applications of electricity to mill practice,
the installations have been highly successful, and
have opened fields heretofore closed.
Detail and Supply Department. Our detail and
supply department, which directs the sale of meters, transformers, fan motors, arc lamps and accessories, has during the past year largely increased
The sales in this
its sales over any previous year.
class for the first five months of the present calendar year axe over 90 per cent, greater than during the same period of any previous year.
department,
export
Export Department. The
which has its headquarters in New York and which
handles the sales in our export territories, has
during the past year greatly extended the scope
of its operations and has closed many large and
Our export business for the
important contracts.
current fiscal year has shown such increases as
justify us in believing that it will exceed many
times the amount obtained in any previous year,
and it is our further belief that this branch of our
trade will constitute an extremely important proportion of our business.
The general balance sheet as at March 31, 1906,
submitted by T. W. Siemon and James C. Bentreasurer and general auditor, respectively,
nett,
shows the following figures
of

for

industrial

Following

is the statement of profit and loss for
years ended March 31, 1906.
The dividends received from subsidiary manufacturing companies are included under "Other Income."
The
undistributed net earnings of subsidiary companies
are not included.
Some of these companies were
recently acquired and their operations do not extend throughout the period of six years covered by
the statement of income

the

six

—

Gross earnings shipments billed.
Cost of shipments,
including
factory costs, losses on materials
scrapped,
inventory
adjustments, depreciations, development expenses and all

$114,618,537.35

owned
Miscellaneous
Total

— Royalties,

Deductions from Income:
Interest on bonds and
bentures
Interest and discount

Tax_ on

capital

premiums on

missions,

bentures

retired,

Accounts

$

and

and

resale,

at

Total

.

31,. 1900
capital

stock

securities

Gross

4,415,229.81
7,985,245.39

surplus

$21,462,711.57-

and Less Charge:
Dividends paid during

Profit

six
31,

March

ended

years
9o6

r

9,922,069.49

Surplus

per

March

31,

The

balance
1906

First

sheet,

$11,540,642.08

Incandescent-lamp
in San Francisco.

MOTOR-DRIVEN COAL CRUSHING ROLLS.

Office

The Shelby

Electric Company of Shelby, Ohio,
incandescent lamps, lays claims to the
honor of being the first incandescent-lamp company

maker

of

28, 361,912. So

THE FIRST INCANDESCENT LAMP OFFICE
to open an
quake and

sales

offices,

is

7,034,537-22

assets

$69,061,994.97

LIABILITIES.
Capital

$ 3,998,700.00
20,996,350.00
3,650.00

certificates

$15,000,000.00
2,500,000.00

notes
Current Liabilities:
Bills
payable to be retired
at maturity
$ 7,157,000.00
Debenture certificates, to be
retired July 1, 1906
100,000.00
Accounts payable
1,482,819.55
Interest accrued, not due..
282,833.34

17,500,000.00
6,000,000.00

9,022,652.80
11,540,642.08

—surplus

Total liabilities
$69,061,994.97
Note This
company has a contingent liability, as
guarantor, of $850,000 bonds of the Walker Company, due
1916, secured by mortgage on the property and plant of
., Walter Foundry Company, Cleveland, Ohio.
'
Subject to dividend declared March 21, 1906, payable
April io, 1906.
'

San Francisco

after the earth-

this

office

enough

is

not very pretentious, but

for the transaction

it

of a big vol-

it may be surmised that many
required in the rebuilding of the
city.
The gentleman standing in the door is Mr.
O. D. Pierce, western manager of the Shelby
company. The ruins of large buildings sad evi-

will

be

dence

of

the

shown

in

the picture.

extent

of

the

disaster

—
—are

plainly

Electric Railways to the

Municipal Elecin

New

Haven,

has chosen the
being very consessions

of

the

convention will be held. The secretary, Frank P.
Foster, Corning, N. Y., will be at headquarters
Tuesday, August 14th, where all members and
guests arriving early can register and secure badges.
The city of New Haven is preparing a varied programme of entertainment for the delegates, and
the

associate

members

are

making plans

to

give

an exhibition of their wares, so that the members
will have a chance to see the very latest developments of electrical methods and apparatus. The
Tontine, Oneco, Davenport and Card hotels have
named rates ranging from $1 to $3 a day, American
plans.

Jamestown

Exposition Grounds.

5

Collateral

in

The accompanying picture shows
which is located at 320 Sansome Street.
fire.

and European
$24,998,700.00

Funded Debt:
Convertible sinking fund,
per cent gold bonds

office

International Association of
which holds its convention
Conn., on August 15th to 17th,
Tontine Hotel as headquarters, it
venient to the City Hall, where
tricians,

of business, and

lamps

in

Stock:
Preferred
Assenting
Non-assenting

seen,

large

ume

insur-

paid

this office,

As

patents,

furniture
and fixtures at factory plants and

ance
and taxes
advance, etc

The

IN

SAN FRANCISCO.

6,300,000.00
434,501.36

New

Haven.

5, 19;, 146. 93

office

_

connection with furnaces at which automatic stokers are used, or where for other reasons it is
desirable to have the coal crushed to a uniform
size, the advantages of such an arrangement will
be readily apparent.
The coal, as it is unloaded
from the car, is passed through these rolls and
drops to the hopper which feeds the stokers.
Where it is possible to secure coal in hopper cars
at all times a further improvement is made by
placing the crushing rolls beneath the track, allowing the coal to drop from the car into the
rolls and falling from there to the stoker supply
hopper.
Motor drive is the most satisfactory for an
equipment of this character, as such rolls are in
operation for a limited time only each day; there
is therefore no waste of power and no idle belts
or extra shafting to be cared for while the rolls
are not in operation. These rolls are used not only
for crushing coal but also rock salt, phosphate
rock and other similar materials that do not require the heavy machinery furnished for mining
work and the crushing of harder materials. The
Allis-Chalmers Company built the complete set

Municipal Electricians Going to

1,046,498.82

22,587,190.08
Assets:
Charters, franchises,

—

coal-crushing rolls, belted to an
electric motor, such as are now being installed by
many users of steam-driven power machinery. In

illustrated.

Other

loss

of

set

30-inch

is-

sued
Total

10,661,541.79

bonds of Lackawanna and Wyoming Valley
Rapid Transit Company...

and

Rolls.
a

$ 3.570,015.5s

Premium on

10,836,994.06

—

companies

Profit

by

shows

$13,477,466.18

93,102.46

Stocks and

Debenture

24

illustration

7,079,653.09

—

Net income surplus
Other Profit and Loss Credits:
Profit and loss surplus, March

2,031,817.00
7,414,600.58

bonds of subsidiary American companies.. $
Stocks and bonds of foreign

Total

The accompanying

187,469.59
1,676,635.83
620,523.77

Investments:
Stocks and

district

Motor Drive for Coal Crushing

728,257.03

able written
Property and plant depreciated.
Stocks and bonds depreciated.

ac-

sales
other places, for
factory costs. . .

Miscellaneous

grounds.

district

at

offices

exposition

receiv-

Raw

signment

the

de-

etc

bills
off

May

crued, not due
material and supplies at
purchase prices and finished
parts
and completed apparatus and work in progress, at factory costs
Completed apparatus on con-

visitors to

911,662.28
2,955,104.59

cent

dividends

and

Interest

the

com-

stock,

fund

receivable.

of

de-

$11,078,354.87

bills

With

Beach.

$20,557,119.27

$ 6,938,899.88

Accounts and

Virginia

3,664,590.47

Total income

$10,630,177.14
448,177.73

Subscriptions to 5 per
sinking
convertible
bonds, due in April,
and June, 1906

to

1,679,332.96
910,539.63

etc.

ASSETS.

Quick Assets:
Cash

system

97,726,008.55

Property and Plants:
Factory plants at East Pittsburg and Allegheny, Pa.,
J

the

lines from adjacent cities, including Richmond, almost necessarily assured, the electric railway will play an important part in the handling

other

Net earnings
$16,892,528.80
Other Income:
Interest and discount
$ 1,074,717.88
Dividends and interest on
sundry stocks and bonds

—

and Newark, N.
Other real estate

now runs
.

and

administration
expenses

selling,

general

application,

—
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In considering the question of transportation to
the Jamestown Exposition grounds it is announced
that probably four different companies will build
and operate electric railways from Norfolk, Va.,
alone.
These companies are the Norfolk and Atlantic Terminal
Company,' the Norfolk Railway
and Light Company, the Bay Shore, and the
fourth, it is reported, will be the Norfolk and
Southern Railway. This last named, according to
exposition officials, will perfect a scheme with the
Tidewater Railroad to use the latter's line from
Norfolk to Sewall's Point by the electrification
of the road so that trolley cars can be operated
over the road during the exposition, the electric
cars being operated by the same management that

Prof.

Owens on

Electricai

Standards.

Dr. R. B. Owens of McGill University, Montreal,
has returned from England, where he attended the
•meeting of the International Electrotechnical Commission, composed of representatives of electrical
engineering societies of nearly a dozen countries,
to which allusion was made in the Western ElecHe expressed the view that
trician last week.
as a result of this work the electrical development
of the whole world within the next few years will
be carried out along synchronous lines, so that
electrical engineers from any country will be perDr.
fectly at home engaging at work anywhere.
Owens was much impressed with the work of the
meeting, which he thought would do much in furthering the universal adoption of electrical power.

:

Advantages and Applications of the
Electric Drive.

By

1

Crocker and M. Arendt.

conditions under which machinery operates
in regard to carrying speed and power required of
the driving motor may be divided into four classes,
and a special type of motor is usually best suited
to each of these divisions.
(a) Work which requires the motor to operate
automatically at a constant speed, regardless of
load changes or other conditions.
(b) Work requiring frequent starting and stopping of the machine, and wide variations in speed,
including sometimes rapid acceleration.
(c) An approximately steady load, or where the
work varies as some function of the speed, should
it change.
(d) Work in which the power varies regardless
of the speed, or where speed variations with constant torque may be desired.
The first case (a) applies to line-shaft equipments, with many machines operated by the same
motor and where slight speed variations may be
allowed, the alternating-current induction motor,
the direct-current shunt or slightly compounded motor would answer, depending naturally upon the
special
character of electric current available.
refinement of this problem is encountered in the
driving of textile machines, where a slight speed
variation might influence the appearance of the
finished product, in such instances the alternatingcurrent motors, polyphase induction or polyphase
synchronous are necessary, because the speed of
the direct-current motors will vary considerably
with voltage changes and variation in temperature
which occurs after several hours of operation,
whereas the speed of the alternating-current motors, unless the voltage varies greatly, is primarily
dependent upon the frequency of the supplied cur;

A

rent.

The second
first

class (b) is divided into two parts,
being applicable to electric traction and

service, for which the motor is frequently
started and stopped, and rapidly accelerated at
starting; or where the speed is to be adjusted automatically to the load, slowing down when heavily
loaded or climbing a steep grade. These conditions
are well satisfied by the series motor, of either
the direct or alternating-current types, depending
upon the current supplied. Elevator service is of
this class, as regards frequent starting and stopping, but after being rapidly accelerated it calls
for a speed independent of the load
therefore, to
obtain both requirements, elevator motors, when
of the direct-current type, are heavily ovcrcompounded to give the series characteristic at starting; then, when the motor is up to speed, the series
field winding is short-circuited, and it operates as
a shunt machine. If only alternating current is
available the polyphase induction motor should be
employed, but for powerful starting torque either
slip-ring or compensator control would be necessary.
In the second subdivision of this class the
motor must be started and stopped frequently, and
not rapidly accelerated, but on the contrary simply
"inched" forward at start, as met with in the operation of printing presses and similar equipments.
These conditions of service are satisfied by a
direct-current
compound motor, provided with
double armature and series-parallel control of the
machine as manufactured by the C. and C. Electric
Company.
They are also well satisfied by the
scheme of having a double or variable potential
source of current supply for the working motor,
low voltage at starting and "inching" positions and
higher values at running points. These features are
supplied by the Bullock-Teazer system, or by the
Ward Leonard motor-dynamo equipment, the latter, however,
being so expensive that its use is
almost entirely restricted to the operation of gun

crane

;

turrets,

The

etc.

third

class

(c)

applies to the operation

of

pumps, simple fans or blower equipments and its
requirements are best satisfied by the series motor,

maximum

torque is required at starting.
however, either geared or direct-connected to the apparatus, because the breaking of the
belt or the sudden removal of the load would cause
since the
It

must

convenient methods of speed variation, usually depending in such cases upon variable gearing or cone
pulleys.

F. E.

The

the

;

:
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be,

the motor to race and become injured.
The operation of pumps by electric motors is usually accomplished by gearing, since ordinary plunger pumps
do not operate efficiently if driven in excess of so
strokes per minute, and to accomplish this by direct

connection would demand a very low speed and
costly
motor.
Centrifugal
pumps operating at
higher speeds may be direct connected.
The fourth class (d) is found in ordinary machine-shop practice, where operation at maximum
cutting or turning speed allowable requires the
number of revolutions of the work or tool to vary
inversely as the diameter of the piece of material
being worked upon. This condition is satisfied best
by the direct-current shunt or slightly compounded
motors, as they are readily controlled in speed by
variation of applied voltage, shunt field weakening,
etc.

In the general operation of variable-speed tools,
direct-current motors are used, as alternating-current induction motors are not adapted to efficient or
Abstract of an article in the School of Mines Quarterly, be1.
ine a portion of lecture notes on electric power u>edbythe eneineerinc department of Columbia University.

When the electric drive has been properly applied
the advantages derived may be listed as follows
1. Saving
This is generally the first
in Power.
point to be considered, but it is by no means the
most important, as the cost of power in most factories is only one to three per cent, of the cost of
the finished product, the cost of labor being usually
many times greater. It is a fact, however, that, due
to the absence of belting and shafting losses and the
cutting off of electric current whenever an individually operated machine is stopped, the saving of
power is a much larger quantity than might be
expected. In a paper before the American Institute of Electrical Engineers by R. T. E. Lozier the
following data was given
"From the data that has been collected on power
transmission in industrial shops, much of which is
to be found in the transactions of the various
engineering societies and in the magazines, it appears that if a certain maximum horsepower is
required by all the tools of a shop, say 100 horsepower, it will require at least 100 horsepower
additional to transmit this effective power by belts
and shafting. This loss of 100 horsepower remains
constant whether the effective horsepower is reduced
This means that 200 horsepower must be
or not.
generated.
Should these same tools be driven by
individual motors instead of 100 horsepower being
required for transmission, only 43 horsepower is
required, even if every tool is running; but it is
found that in the average industrial shop every tool
is not running at the same time, some being shut
down and others operating on lower than maxiIt
speeds, thus requiring less horsepower.
has been determined practically that in the ordinary
manufacturing establishment the mean effective
power is but 30 per cent, of the total aggregate
effective power which is required when all the tools
This percentage is
are running at maximum load.
termed the load factor. In the case of belt drive
there is, then, 100 horsepower assumed loss for
100 horsepower effective load; that is, an efficiency
Applying the load factor as above,
of 50 per cent.
it is found that there is but 30 mean horsepower to
use and that it requires 100 horsepower to transmit
it, thus giving the real efficiency as only 23 per cent.
With the individual motor drive the loss varies
with the load. .Taking the same load factor and
assuming 30 per cent, as representing the loss incurred by the 30-horsepower effective load, there
is
but nine horsepower loss against 100 horsepower with the belt drive. Thus, with individual
drive, there is generated 39 horsepower, of which
30 is effective, giving an efficiency of 77 per cent,
against 23 per cent, by the shafting and belting

—

mum

method."
2. Cost

—

of Buildings. Heavy overhead shafting
not required for the electric drive, hence the
buildings may be made lighter and cheaper in construction, as settling will not throw parts of the
equipment out of alignment and cause serious fricis

—

The relative expense of
3. Cost of Equipment.
equipping a factory with electric motors or with
belting and shafting is usually greater in the former
case, so that the saving in operation expenses, or
increased earning power, must more than offset the
On the other
increased interest and depreciation.
hand the lower cost of the lighter building construction balances more or less the cost of the
motors.
The use of elec4. Arrangement of Machinery.
tric motors enables the machinery to be placed in
It is not necessary
almost any desired position.
that they should be parallel or arranged in rows,
or placed at any particular angle with each other,
whereas for belting and shafting the machinery
must be arranged in a very particular manner, and
very often it has to be placed where the light is
poor, or accessibility and other important features
must be sacrificed.
A great advantage obtained,
due to the flexibility of the electrically driven machines, is that portable equipments are easily made
up and operated, so that the tool is frequently
brought to the object to be worked on, in place
of bringing the work to the tool.
The elimination of over5. Clear Head Room.
head belting and shafting through the use of motors
gives a clear head room, which enables overhead
cranes to be freely used, a fact which results in a
great saving of time and labor in the bringing of

—

—

the work to the tools or removing finished pieces,
the value of which is apparent when one considers
the time and labor necessary to bar along heavy
The clear head room also
machinery on rollers.
gives better illumination and ventilation.
In fact
for
proper illumination may
the saving in cost
amount to as much or even more than the saving
since general illumination
in tool-operating power
may be largely resorted to.
6. Cleanliness.
The dripping of oil from overhead shafting is a constant source of annoyance,
and the dirt thrown out from belting is an even
worse enemy to cleanliness. The agitation of dust
by belting and shafting keeps it in constant circulation, so that it penetrates everything and everywhere. This is a very important matter in printing
;

—

and

textile work.
Health of Employes. On account of the better
ventilation and illumination and reduction in dust
7.

—

ii,
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and dirt, it is shown by actual experience that the
general health of those who work with electrically
driven machinery is improved.
In the government
printing office at Washington it was found that the
sick list was decreased about 20 to 40 per cent,
after the electric drive was introduced.
8. Convenience for Detached Buildings.
The electrical method enables power to be supplied easily
and economically to detached buildings or sections,
which is not possible with belt or steam transmission; therefore, the buildings, like the machinery
within them, can be located for general convenience and not with special regard to supplying
them with power. This subdivision of a plant or
manufacturing establishment into a series of detached buildings is an almost absolute safeguard
against total destruction by fire; and is thus a
practical guarantee of continuous earning powers.
If, however, electric power were not employed, it
would be necessary to have long belting systems,
involving great losses and extra heavy wall construction, or a series of small power plants calling
for a larger force of men
and considerably less
economical in operation than one central power
house.
similar reasons,
for Growth. For
9. Freedom
with electric drive it is a simple matter to extend
a building or add another in any direction, whereas
with belting the shafting must be installed originally large enough to allow for extension
or else
it must be replaced later;
in 'which case the operation of the existing line shafts would be interfered

—

;

—

;

with.

—

10. Shutdowns Less Frequent and Serious.
An
accident in an electrically driven plant usually has
a local effect only, simply shutting down one or a
few machines, while with belting and shafting
the breaking or slipping off of a belt, or the failure
of a friction clutch may require the shutting down
In
of a whole plant or a large section thereof.
a large establishment a delay of even a few minutes
represents a considerable item of wages, and in
addition the interruption of the work is demoralizing.
It might be argued that the central station

may break down;

this is, however, just as likely
happen with one form of power transmission as

to

another.

—

Speed Control. The variation of speed that
possible with the electric drive and the convenience as well as the wide ranges of control are
great advantages with most kinds of machine work.
The operator can drive the tool to its limit of
capacity and can on the other hand instantly relieve
With mechanical drive the methods of
it of strain.
speed control are more limited and require more
time to operate than with electric motors.
The
shifting of the belt on a cone pulley, or the throwing in and out of different sets of gears takes more
effort than
the simple turning of a controller
handle, which can be placed right at the work, and
is thus not so likely to be carried out by the operator to gain slightly in the efficiency or rapidity of
11.

is

his work.
If a factory

or a plant manager contemplates
substitution of electric drive for the ordinary
mechanical drive or other method of power distribution, it would be advisable for him to study
carefully the requirements of his work so as to
determine if variable speeds are necessary and
what ranges, if individual or group drive would
answer, and which type of motor is best suited for
each tool or machine to be driven.
He should
then tabulate the advantages derived and give them
their true monetary value; against these he should
balance the interest on the additional expenditure,
the maintenance and depreciation items.
If then
the result shows an annual saving which would
amount to a sum of five per cent, or more of the
cost of the new equipment, or the saving of a
reasonable amount in the cost of his finished product, it would be a good policy for him to make the
the

tion losses, vibration, etc.

'

August

change.

An Emphatic

Protest Against Gasoline

Omnibuses.
When

the

gasoline

motor

were

'buses

first

in-

troduced in the. streets of London the people hailed
them .as a beneficent agency in relieving the congestion of street traffic. But alas
the gasolinepropelled vehicle was found to have serious disadvantages, and now there is a chorus of complaints.
Here is one from Sidney Colvin, printed
in the London Times, which is particularly clear
.

!

and vigorous
"Are not we Londoners taking too meekly the
growth of a nuisance which has crept upon us
by degrees, but which strikes with a shock on the
senses both of visitors and of natives returning
after

an

London

absence?

Till

lately,

of

all

great

cities

perhaps least from noise and
smells.
Now, under the new infliction of the motor-omnibus, it is beginning to suffer most. Along
their lines of route the whirr of these monsters is
already deafening out of doors, and all but deafening to those who sit indoors with open windows.
And their stink is even a worse plague than their
din.
The noisome steam discharged in the trail
of these vehicles hung blue and thick and low in
the streets during the close weather of last week
penerated the parks; to draw a clean breath
it
was impossible. If you sought refuge on the roof
of one of these machines you only found yourself
choked by the reek of another in front, and came
suffered

—

August

ii,
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Electric Railway Building in Oregon.
Electric Railway Company is enter-

home sickened

Surely the conin all your senses.
and the excitement of quick mechanical
transit are advantages that can be bought too
dearly.
\Ye have already sacrificed to them all the
peace and freshness of our country roads and hedgerows and wayside gardens. But the country has
recesses happily beyond the reach of motor noises,
motor smells and motor dust. Here in London
we must needs take what air and exercise we
venience

can in the streets. Are we to be condemned for
the rest of our lives to inhale these abominable
Have we no
petroleum fumes at every step?
power of rebellion or even of remonstrance left
Is there no public authority which can
in us?
check the multiplication of these machines until
they can be made stinkless?"

Electrically

Plant
Mechanical

in

Operated

Refrigerating

Gallatin Hotel, Uniontown, Pa.

lefrigeration

employing

electric

mo-

source of power is covering a broad
field and has almost unlimited application in the
preservation of food products and maintaining a
low temperature in many industrial processes, as
well as in domestic and household use.
In some cases the adoption of mechanical retors

as

its

109

The Oregon

ing the Willamette Valley, south of Portland, with
an electric road constructed for the handling of
freight as well as passengers. This road opens up
a very rich territory, in the center of which is
located Salem, the capital of Oregon. The first
section of the railroad will be 50 miles in length
and will connect the city of Portland with Salem.
It will be constructed, in accordance with the best
railway practice, of 70-pound rails on rock-ballasted
roadbed, with a maximum grade of 2.2 per cent,
and a maximum curvature of five degrees.
portion of the 50-mile line will consist of a tangent
26 miles, with practically no grade.
The road crosses the Willamette River, over
which is being constructed a steel deck span bridge
on concrete piers. There are five piers in the river,
and the approaches to the bridges on either side
consist of fills aggregating about a thousand feet in
length.
The bridge proper consists of four 200foot spans, the distance from the rail to the surface
of the river being no feet. This is one of the
largest bridges in the state, and is being constructed for the heaviest type of electric locomotive
drawing trains of 100,000-pound freight cars. The
road enters the south boundary of the city of Port-

A

compartment was flooded and the ship became

a

unmanageable.
She was
from Port Arthur, Tex.

then

about 150 miles
the wireless chart
showing the routes of the gulf vessels the captain
saw that the ships Col. E. L. Drake and Maverick
were about due at Port Arthur.
He sought to

From

them by wireless. The message, however,
was answered by the Captain H. F. Lucas, which
was 50 miles distant. The Everett communicated
locate

her position, the Lucas did likewise, and they kept

communication until sighted. The disabled ship
then towed to the shelter of Ship Shoal,
where she was repaired.
By means of wireless the location of derelicts,
a constant menace to navigation, becomes known.
They can be avoided or destroyed.
But a far
in

was

more important

aid

to

navigation

is

the

distribu-

storm warnings by wireless, particularly off
Cape Hatteras, "the graveyard of ships." At this
point and elsewhere on the coast the De Forest
station each day sends out the weather indications
from Washington. These warnings are sent into
the air at random to be caught up by all ships
equipped with wireless apparatus and relayed by
them until there is a sort of continuous chain of
tion of

warnings.

Hydro-electric Plant on the San
Joaquin River.

A

new hydro-electric plant recently put in operation by the San Joaquin Light and Power Company of Fresno, Cal., is of considerable interest.
It is located about 50 miles northeast of Fresno, on
the north fork of the San Joaquin River in the
Sierra Nevada Mountains, and was put in operation in April of this year.
The actual work for
construction was begun in May, 1905, but has been
somewhat delayed by the fact that all material,
except lumber, had to be transported into the
mountains on freight teams.
Water for the operation of the plant is supplied
by a conduit which has a total length of 4.3
miles and comprises open canal, tunnels, flumes
and pipe line.
These structures are designed for
a flow of 100 cubic feet per second, and with the
total head of 400 feet give a total capacity of 3,600
horsepower.
The canal is five feet wide on the
bottom and three feet deep. It is lined throughout with concrete.
The intake basin and the forebay are concrete structures and the tunnels are
also lined with concrete.
The flumes are of steel
plate one-eighth inch thick, semi-circular in form,
and six feet wide.
The pipe line is 3,000 feet
long and 52 inches in diameter, the thickness of
steel
varying from three-sixteenths to one-half
inch.
The waterwheels are the tangential type,
two in number, and develop 83 per cent, efficiency under full load.
Two electric generators of the standard Allis-

TWO-HORSEPOWER INDUCTION MOTOR DRIVING
BRINE PUMP IN GALLATIN HOTEL.

TEN-HORSEPOWER INDUCTION MOTOR DRIVING
AMMONIA PUMP IN GALLATIN HOTEL.
frigeration depends greatly upon the question of
economy, and in others cost is sacrificed for cleanliness, convenience and easily controllable tempera-

Refrigeration is not confined to the cooling
of various products, however, but is largely used
in furnishing cooler air in private and public buildings during the heated seasons of the year.
The machines now used to produce a reduction
in temperature are nearly all based on the principle
of production of cold by the evaporation of liquid
and of the many systems of
to the gaseous form
ice-making and refrigerating in extensive use today,
the ammonia compression system occupies a preeminent position. It consists of a complete cycle
of operations, involving three successive steps
These
compression, condensation and expansion.
three steps are made continuous and are constantly
repeated.
As an illustration of this modern development, a
brief description of the refrigerating plant in the
Gallatin Hotel at Uniontown, Pa., will be of inture.

;

terest.

land and continues into the center of the city, where
located the passenger station. Connection will
here be made by the Southern Pacific, Northern
Pacific and Great Northern railroads.
The country
through which the road passes is the garden spot
of Oregon, and is extremely fertile, and, owing
to the climate and the fact that there are no
frosts or cold weather during wintertime, is rapidly building up with a farming and manufacturing
population.
There will be a number of branches, aggregating
some 50 miles, constructed as soon as the main
line is in operation, and plans are in contemplation
to extend the main line south of Salem to the city
of Eugene, making an electric-railway system of
some 150 miles.
All of the engineering and construction work is
being done by W. S. Barstow & Co., engineers,
Portland, Ore. The passenger express service will
be of the best, the running time between Portland
and Salem being i 1^ hours, against three hours
with the present railroad service.
is

The ammonia compressor, made by the Brunswick Refrigerating Company, is driven by a 10horsepower Westinghouse type CCL motor. From
the compressor the liquid ammonia is circulated in
coils within the brine tank, and returns in a gaseous
form. The cool brine is used for the double purpose of making ice for table purposes and for
cooling the beer cellar and iceboxes. Ice cans filled
with fresh water are submerged in the brine tank,
and the average output of ice is six tons a day.
A circulating pump, driven by a Westinghouse
two-horsepower type CCL motor, forces the brine
to the beer cellar, which is nine by 16 by yVi feet,
and is maintained at an average temperature of
F.
Besides the beer cellar there are three iceboxes, each five by six by seven feet, and one
Two of the
cook's box, 4^2 by five by seven feet.
iceboxes are used for freezing purposes, and are
maintained at an average temperature of i6°F.
The entire plant is taken care of by a young
boy, which clearly shows the simplicity and economical operation of refrigerating plants driven by

40

'

electric

motors.

Space Telegraphy
The

at Sea.

denial of the Marconi manager in
New York city that one of his company's operon
ship
at sea refused to take a message
ators
a
of distress from another ship, because transmitted
by another system of "wireless," directs renewed
attention to the importance of space telegraphy to
recent writer notes that not long ago
mariners.
a large freighter became disabled in the Gulf of
Mexico. It was equipped with space-telegraph apparatus
so instead of hoisting distress signals the
captain began to send out wireless messages in
'We are disabled and need help,"
all directions.
Soon
he said, giving the location of the ship.
word was received from a distant vessel^ that the

recent

A

;

appeal had been heard and help was coming.
Somewhat similar was the case of the whaleback steamer City of Everett towing a barge of oil

from Sabine Bar, Texas, to New York. The
door of a forward turret was torn off by the

steel

sea,

Chalmers waterwheel type, 1,000 kilowatts, 300
revolutions per minute, 550 volts, three-phase, are
each provided with a base and two bearings, the
shaft at each bearing being extended to carry an
overhung waterwheel. The exciters are direct connected, having armatures mounted on the generator shaft between the bearings.
Each exciter is
of 6254 kilowatts output and easily capable of furnishing exciting current for both alternators.
The
revolving field type of alternator is used, with the
rotor
specially
constructed for high peripheral
speed, which in these machines reaches as high
as 7,500 feet per minute.
This plant is the second one constructed by the

San

Joaquin

built

Power

and

Light

original plant
and there are

Company.

The

be reconstructed and enlarged
plans for other new plants to be

is

to

later.

Hotel Equipment
not

in

Denver.

to predict that Denver's large
hotels will be electric from top to bottom in
The Shirley and the Albany
a very short time.
hotels may now be classified as electric, as their
It

is

rash

equipment to furnish all electric conveniences is
most complete. The Shirley recently gave up its
electric plant for reasons of economy, and in accordance with its new policy of management it is
being supplied with current by the Denver Gas

now

and Electric Company. The Shirley and the ShirThe rooms
ley Annex are under one management.
in the latter house are occupied mostly by permanent guests, who enjoy the use of most of the
The electric chafing
modern electric appliances.
dish -may be found in nearly every room, as it is
The massage
frequently used for private parties.
vibrator is another appliance which may be found
on the dresser of nearly every lady guest of the
The electric flatiron is also popular
Annex.
occasionally launder
for curling irons are
The Shirley's
also in evidence in -every room.
lighting scheme is as near perfect as possible.
Much care and study were devoted to make it
most attractive and the result makes the hotel

among

those

who

desire

to

some garment, and heaters

.

most inviting at night.
Denver boasts of being one of the best-lighted
cities

in the country.

It

15

anxious

now

to attain

for all purposes to a greater extent than any other city of its
to

the

size.

eminence of using

electricity

:
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An

Electric Day.

attributed

interesting article appears in a recent

number

in which Mr. H. W. Hillof Schenectady, N. Y., describes the electrical
devices in his "electric house" in that city.
Attention is called first to the kitchen, in which
the owner has fitted a table with the latest electrical cooking devices.
The maid in the morning
as she rises turns on a switch in her room which
puts into operation the electrical cereal cooker in
the kitchen, which is also a combination water
boiler.
By the time the servant is ready to go
to the kitchen the water for the coffee is boiling.
In
It is placed in the electric coffee percolator.
seven or eight minutes the coffee is ready for the
and
coffee
attended
table.
The cereal
the
to, the
One
switch for the frying pan is turned on.
minute is sufficient then the bacon and eggs are
started frying.
The breakfast over, dishes washed, the ironing
is started, and it requires but a short time to do
the ironing with the electric flatiron, which keeps
a constant even heat.
The writer goes on to tell how easily dinner is
prepared with a large four-quart electric kettle
together with a potato steamer and other utensils,
which give the electric outfit the appearance of a

Good Housekeeping,

of

man

August n, 1906

success in the sale of the Stomanchor, Mr. C. L. Matthews said
"To our absolute confidence in the anchor, backed
up by the severest engineering tests
to good,
truthful printed matter, and advertising in the best
trade journals."
W. N. Matthews & Bro. are owners of patents
on several other specialties, which they manufac-

baugh

their

guy

;

ture.

The Central Telephone Company of New Brunswick is arranging to install an automatic telephone exchange in the city of Moncton, N. B., if
it can get the necessary permission
from the City
Council.

tea.

North Vancouver

commonly used with

An

electric oven is provided which has proved
be very good in the preparing of large roasts.
The temperature of the oven being easily regulated,
Mr. Hillman says that as large as 14-pound turkeys
have been roasted in the oven.
In winter, when the weather is severely cold,
electric heaters aid the furnace, or in the fall and
spring, when the furnace is not in commission, the
heaters furnish sufficient heat in the cool mornings.
to

Particular attention

Among

other

is

called to the electric dining-

electrical

devices

is

motorshaving mug
the

driven sewing machine, an electric
and a small electric flatiron, the latter to be carried
when traveling, which is attachable to any Edison
socket.

Mr.

Hillman

says in relation' to cost that he
used a coal stove for about 10 years and a gas
range for six.
With coal at an average price of
$6.50 per ton and gas at about $1.30 per thousand,
his monthly bills averaged about $6 in a family of
five.
The monthly cost of current for the same
character of work averaged to $6.69 for 24 consecutive months, or slightly higher than the coal
and gas bills. This is figured on the basis of 15
cents per kilowatt for lighting and five cents per
kilowatt for power.

A

Carload of Guy Anchors.

The accompanying
car No. 4273

tells its

picture

own

of

story.

Big Four
It

shows

freight
that the

Stombaugh guy anchor

is well regarded in Texas
of the heavy freight rates, and also that
the Hobson Electric Company is a progressive and
up-to-date electrical supply house which believes
in keeping a good stock of the best of everything
pertaining to the street-railway, electric-light and
telephone field.
Over three-fourths of the contents of this car is to be used by one telephone
company.
When one stops to consider that this
car contained over $3,800 worth of five and sixinch anchors he will realize the importance of the
Stombaugh guy anchor in the construction field.
The Stombaugh guy anchor patents were purchased by W. N. Matthews & Bro. of St. Louis
in 1899.
At that time the "dead-man" was the
only known means of anchoring poles to the
ground.
Since then the sale of these anchors has
increased enormously.
When asked to what they

in

W.

service.

spite

Indiana Telephone Items.
The Richmond Home Telephone Company has
secured a site on North Ninth Street, upon which
it
proposes to erect a new fireproof building and
make it one of the best-equipped exchanges in the
state.
President Lindemuth says that in all probability
the
company will install the automatic
system.
The property appraisement of telephone companies in Indiana for 1906, as made by the state
tax board, shows a considerable increase over
the valuation for 1905.
The increase of Independent telephone companies during the year was 75
companies, or 380 companies against 305 companies for 1905.
The Central Union Telephone
Company reported nearly 40,000 miles less in 1906
than in 1905.
An important suit is being tried at Washington,
Ind., to test the liability of the telephone company
to one of its workmen for damages and injuries
resulting from his attempt to ascend a rotten pole
filled with moisture, thus making it a
conductor of electricity, so that when he took
hold of an iron spike he was paralyzed by a current which passed through his body.
S.

which was

Southeastern Telephone Developments.
The Richmond (Va.) Structural Iron Works has
been awarded the contract for the structural steel

new five-story building for the Bell Telephone Company on East Grace Street.
The Warrensburg (Mo.) Home Telephone Comfor the

pany, capital $20,000, and the Johnson County Home
Telephone Company of Warrensburg, capital, $150,000, have been chartered in Missouri.
An official of the Chesapeake and Potomac Tele-

company.

Mr.

Kemp was

accompanied by H.

W.

Harris of Chicago.
Many of the Independent companies that were
taken under control of the Brailey syndicate a few
months ago are showing decided gains in earnings
under the new systems being put into practice by
C. Y. McVey, general manager.
The Central Union Telephone Company has installed a dispatching system for the Toledo Urban
and Interurban Railway Company, 25 telephone sets
being in use between Toledo and Findlay. A system was installed a short time ago for the CantonAkron, 16 stationary and 25 portable sets being
used. The line
delphia.
_

a

is

between Canton and

New

Phila-

The Cleveland Telephone Company has started
monthly publication known as the Cleveland Tele-

phone

News. All matter will be contributed by
perso'ns connected with the Bell companies.
C.

Telephone News from the Northwest.
The

reports filed with the South Dakota state
for the purpose of telephone assessments
show that there has been an increase of 65 such
companies since the reports were made a year ago,
there being 208 separate companies now doing
business in the state. The report in 1895 showed
only four companies.

auditor

The Mesaba Telephone Company, which recently
bought the Grand Rapids (Minn.) telephone exchange,

will

entirely

reconstruct the plant.

The Park Rapids and Eastern Telephone Company has been granted a 30-year franchise at Park
Rapids, Minn.
John Steffenson and others have incorporated the
Freedom Rural Telephone Company of Wekota,
S. D., with a capitalization of $5,000.
The Union Grove (Wis.) Telephone Company
has reorganized and incorporated with a capital
stock of $5,000. The entire system will be rebuilt.
W. J. Callendar is manager.
The Plover Mutual Telephone Company of
Plover, Iowa, has been incorporated.
The Mississippi Valley Telephone Company of
Burlington, Iowa, has completed the construction
of a line across the Mississippi River, there for
connection with the towns in Illinois in that vicinity.
The crossing is accomplished by means of
two iron poles, carrying the wires at a height of
100 feet, enough to clear the steamboats.
R.

Independent Telephone Lines May Enter Chicago.
Writing under date of August 4th the Indiancorrespondent of the Western Electrician

apolis

says that an important telephone deal involving
$500,000 was closed at Fort Wayne on the day
before at a meeting of the stockholders of the

South
1,600

Bend
shares

Home
of

the

Telephone
stock

of

the

Company, when
company were

sold at $25 a share to Joseph Harris, vice-president of the Automatic Electric Company of Chi-

concerning the reduction in
rates.
Some of the people
have claimed that the reduced rates amount to little, but the official of the

An immediate outlay of $50,000 is required,
cago.
and Mr. Harris is said to have agreed to spend
$100,000 on the plant and on toll connections with
Chicago within the next 20 months. He has furnished bond in the sum of $75,000 to insure the
performance of his undertaking.
This will give
Chicago Independent toll service with South Bend.

company says
ing

of

a

that the givsingle telephone

service in place of the
party line at the same rate
is one of the strong points
that will soon be recognized.

The Southern Bell TeleCompany will soon
build a new standard toll
line
from Richmond to
phone

Gordonsville, Charlottesville
and other points, taking the
place of the lines bought
from the old Louis com-

pany

last

year.

GENERAL TELEPHONE NEWS.
Among

the recently incorporated telephone comthe Ranch Telephone Company, Alliance, Neb.
the Appleton City and Rockville Telephone Company, Appleton City, Mo. ; the College
Telephone Company, College Station, Tex., and the
Agnes Lfnion Telephone Company, Agnes, Tex.
panies

are

;

The Michigan State Telephone Company has purchased the Menominee Range Telephone Company
in the Upper Peninsula of Michigan.
A condition

statement filed by
general auditor of
earnings and expenses of

of the sale is that subscribers of the Ran^e company
shall be protected in the matter of rates for a period
of 25 years. The lines of the company which has

the Southern Bell in North
Carolina for the year

been absorbed extend to Iron Mountain, Quinnesec,
Norway, Loretto and Waucedah on the east, Sagola
and Charming on the north, Niagara on the south
and Florence and Homestead, Wis., on the west,

In
the

ended

GUY ANCHORS.

ling such a system in his home town.
Mr. Kemp
says the city has a system with 26,000 subscribers,
but that it is such as were discarded in most of
the cities of the United States years ago. The
city has a population of 1,000,000 people, or about
one-fifth that of the entire country.
Plenty of
money can be secured there to finance the new

Company has remade a statement

phone
cently

A CARLOAD OF

of Buenos Ayres, Argentina, was
Columbus a few days ago inspecting the automatic telephone system used by the Columbus Citizens' Telephone Company, with the idea of instalin

Canadian Telephone News.

room table. It is a small table fitted with electric
wiring receptacles and switches suitable for operating two or three devices such as coffee percolators, chafing dishes, or water boilers for serving

full-fledged cooking equipment
coal and gas ranges.

Ohio Telephone Notes.
W. H. Kemp

The Eastern Telephone Company, which controls
telephones on the Island of Cape Breton, N. S.,
has decided to sell out to the Nova Scotia Telephone Company, Halifax.
The directors of the New Brunswick Telephone
Company at a meeting held at Fredericton. N. B.,
on July 27th, decided to apply to the local government for power to increase its capital stock
from $650,000 to $1,000,000.
For some years past
this
company has been paying a dividend of
eight per cent, per annum.
The City Council of Ottawa, Ont., has accepted
the offer of the Bell Telephone Company for a
five-year exclusive franchise, with the privilege of
cancellation by the city at the end of two years,
provided that three months' notice is given before
the expiration of 18 months from date.
The company will pay the city $5,000 a year and supply
the city with 20 free telephones and furnish house
telephones at $27 and business telephones at $45
per year.
The Bell Telephone Company has been given a
five-year franchise in Berlin, Ont.
The British Columbia Telephone Company has
laid a submarine cable under the First Narrows,
Vancouver, containing 15 pairs of wires.
The
cable is laid for the purpose of taking care of the

;

with over $60,000 revenue, expenses $37,000.
gross earnings for the year in the state were
$182,159, and the toll gross earnings, $67,987, total
The general expenses were $36,599; op$250,146.
erating, $61,982; maintenance, $97,990.
L.
leads,

The

is

a
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CORRESPONDENCE.
Great

—

London, July 25. The annual meetings of our
manufacturing companies can usually be
depended upon to provide interesting reading, and
Statements of more than
this year is no exception.
ordinary importance have been made, for instance,
the meetings of the General Electric Company
and the Electric Construction Company, and they
give a very good impression of the state of the
I will endeavor
electrical industry in Great Britain.
To begin with, the
to convey what this means.
industry is, so to speak, overstocked with electrical
manufacturing firms, and it is a stern fact that it
will be a question of the survival of the fittest.
Consequently, although the better class firms have
been working full time, and there has been an
decreased.
There
increased output, profits have
seems to be a want of sympathy between the railway companies and the manufacturers for there
is
a considerable inconsistency in the matter of
freight rates.
In fact, foreign goods are carried
cheaper than British, a point that has disturbed the
Company considerably. Then,
Electric
General
again, raw materials of almost every description
have increased in rather a large proportion, but
for the reason stated above, all efforts to keep
selling prices up, if not proportionately, to some
at

;

have lamentably failed. Foreign trade, too,
restricted by an increase in the import
tariffs of several Continental countries, and upon
this point Mr. Byng, the managing director of the
General Electric, has had some outspoken things to
say.
The anticipations of a few years ago that
there would be a large expansion of electrical work
have been pretty well fulfilled, but the preparations
for meeting the demand would appear to have been
too ample
there are too many to do the work.
Such is the opinion of the general body of traders,
and the outlook would not appear to be too promising for some of them.
The fact, however, that
the demand for electrical plant is increasing is an
encouraging one for the industry generally, and,
after all, one need hardly feel disheartened at prices
extent,

has been

;

'

ruling low.

The

last

bills

probably been heard of electric
for London for a short while.
The
present position is, that, seeing the utter hopelessness
of the struggle, all the other bills presented with
that of the London County Council have been withdrawn for this session, and the London County
Council, having received what practically amounts
to a mandate from the government, has already recorded its determination to bring forward next
session a more comprehensive bill. Meanwhile, the
promoters of the Adminstrative company's bill have
transferred their energies to the Tyneside district
again, where a large consolidation of interests is
now taking place. Practically three huge power
has

—

Companies, each under parliamentary restrictions,
have joined forces, and the result of cheap power
is to be seen in the enormous industrial development taking place there. If London is ever served
with such a cheap supply, it may be found that all
the manufacturers have fled to other parts in despair.
The signs point that way.
The chambers of commerce of the British empire
have been holding their annual conference in London this week, and among the resolutions passed
was one making a strong plea for a further extension of the British cable system by the government.
"Commercial development" of electricity supply
undertakings appears to have taken a firm hold
upon electric supply companies and committees of
municipalities all over the country. In all directions or\e hears of the setting up of permanent

showrooms, the appointment of commercial assistand the publication of periodical bulletins
electric supply.
of
pointing out the advantages
There is no doubt that the public hitherto has been
kept too much in ignorance in this connection, and
the exhibition at Olympia last autumn amply demonstrated this.
Some few undertakings have done
ants,

along.
report of the electrical inspector of factories
again shows the need for such supervision. The
inspector points out that there is a tendency to
cut down capital expenditure in connection with
factory equipments to a point almost involving personal danger, and a warning is uttered against such
a procedure. Among the recommendations made,
as a result of the various fatal and non-fatal accidents that have occurred in factories during the
last twelvemonth, is that the working floor in front
of a switchboard should not be constructed oi
metal plates, even though normally covered with
number of accidents were due
rubber mats.
No less
to the employment of unskilled persons.
than 18 fatal accidents were reported during the

this -all

The

A

year in connection with electrical apparatus upon
premises working under the factory acts. The
report in question contains a quantity of most useful

suggestions.
The result of the sale to the postmaster-general
by the Glasgow Corporation of its telephone system
seems to have engendered a feeling of insecurity
on the part of several other municipalities owning
telephone systems. There are quite a number of
applications to the postmaster-general to_ give more
favorable terms than the standard which he has
G.
set
six per cent, of the capital expenditure.

—

Dominion of Canada.

—

Britain.

leading

power

in

Ottawa, August 4. The Toronto Street Railway
Company is looking for an expert engineer, and
the labor men are angry at a suggestion that an

American

will get the preference.
Electrical Development Company has applied to the United States government for permission to sell 62,500 horsepower in New York
state.
The Ontario Power Company wants to
send in 90,000 horsepower and the Canadian Niagara Power Company 110,000 horsepower.
It
was some time ago recommended that only
160,000 horsepower in all be admitted.
The Hydro-electric Power Commission of Ontario has invited -the power companies at Niagara
Falls and the Cataract Power Company of Hamilton, Ont., to quote prices at which they will deliver power to the commission at Toronto to the
minimum of 10,000 horsepower, ready for transmission.
Should the price be deemed too high
by the municipalities the commission may either
develop power or expropriate some existing plant.
The Toronto Street Railway Company has decided not to bring any more steel rails from
England, but to have them made in the United
States.
The reason for this is that the company
frequently has to wait several months before procuring rails from British manufacturers, who turn
out a different type of rail for home use, and
delay getting out the orders for Toronto.
The announcement is made that the management
of the Montreal Light, Heat and Power Company
will expend several million dollars in extensions
and improvements, including a new dam and
power house in Soulanges, a new dam at Chambly,
a new generating station in the city of Montreal,
the erection of new office buildings, the laying of
conduits, the renewing of cables and wires and
the installation of much new machinery.

The

.

A

has been completed whereby the DeUnited Railway Company will acquire the
Windsor and Tecumseh Electric Railway of Ontario.
Surveyors in the employ of the Detroit
company are now engaged in looking over the
line.
The franchise will probably be purchased
outright.
Manager Anderson, representing the
Windsor interests of the Detroit company, says
cars may be running in three months.
W.
deal

troit

—

Winnipeg, Man., August 4. The contracts for
the construction of the Brantford and Hamilton
Electrical
Electric Railway have been awarded.
supplies will be furnished by the Canadian Westinghouse Company of Hamilton.
The railway
company has opened offices in the Chancery Chambers and the following officers have been apElmer T.
pointed
I. K. Pierson, chief engineer
Haines, secretary; J. W. Nesbit, solicitor, and
:

The route selected for the projected Boston and
Eastern electric railway between Boston and BevMass., crosses the Boston and Northern Street
Railway Company's tracks 12 times between Boston
and Salem. Through Lynn the road will pass
almost entirely over private land, and the land
damages will be enormous.
The Amherst (Mass.) Gas Company will obtain
its
electric power from the Turners Falls Company, whose plant is situated 18 miles from Amherst.
The current will be delivered at the gas
company's plant, where it will be transformed and
distributed in Amherst, Sunderland, Hatfield and
Pelham.
The New England Telephone and Telegraph
Company has moved its exchange in the Brighton
district of Boston to its own new building at the
corner of Henshaw and Wirt streets, changing the
system from magneto to common battery.
The
company will build a brick exchange building on
Church Street, Dedham, Mass., to cost $10,000.
The Norwich and Westerly Railway Company
has completed its electric railway between Norwich
and Hallville, Conn.
The Beta Corporation, a society of the Massachusetts Institute of Technology, has bought the
property at 44 The Fenway, in the Back Bay Diserly,

The property

Boston.

of

trict

Electric

'

and Waterloo.
Regina, Sask., is

lin

determined to have a street
railway.
Mr. W. A. Hill, who is a strong supporter of the applicants for a charter to build a
street-railway plant, was at one time in favor of
but he now strongly
a municipal-owned plant,
favors a company to build and operate a road.
Mr. J. Buntzen, managing director of the BritColumbia Electric Railway, some time ago
ish
submitted a pension scheme, selected by him from
a large number which he investigated while in
England.
The proposition which has been submitted to the men is an annual payment of $3
by each man, taken from the profit-sharing payments of the profit of the company to its employes.
To this the company will add dollar for
dollar.
The pensions are to be paid to employes reaching the age of 60 who have been in
The
the employment of the company IS years.
amount of the pension shall consist of one-half
or one-quarter of the salary last received, as
recommended by the committee of the union all
attaining a salary of $100 per month are placed
Accordoutside of the provisions of the scheme.
ing to this scheme it will be seen that the employes will not be asked to pay anything out of
;

wages earned by them.

New

England.
New England

H.

Telephone
and Telegraph Company has declared a dividend
of $1.50 a share, payable August 15th to stockholders on record July 31st.
Boston, August 4.— The

includes

a

brick

house of 12 rooms and 3,000 square feet of land.
In response to a petition from the New Bedford
(Mass.) Board of Trade, the Massachusetts gas
and electric-light commissioners have recommended
that the New Bedford Gas and Electric Light Company reduce its price for electricity from 18 cents
per kilowatt-hour to I4J4 cents.

Edgar Van Etten, vice-president of the Boston
and Albany Railroad Company, states that electricity
will not be used as a motive power on that company's Boston suburban trains until there is some
radical improvement in the application of electric
power to heavy traffic. He says that under present
conditions in Boston electricity cannot be successfully used as a motive power on these suburban
trains.

The Boston Elevated Railway Company has
a

of

filed

bond with the Cambridge (Mass.) superintendent
streets, and it now can make borings in the

streets

of

that

city.

This

is

a

preliminary

toward the construction of a subway.

New
New York

Street Railway is preparing to extend its lines in the north end of the
city and has started to put down a line on Bannerman Avenue as far west as McGregor Street.
Canadian
It will then run south as far as the
Pacific shops.
the
British
The matters outstanding between
Columbia Electric Railway and the city have been
amicably adjusted.
The council has indorsed the
proposed Harris Street and Ninth Avenue extensions besides approving of the schedule of an
Work on the new car
improved car service.
line will be started immediately.
In charge of Engineer Davis, work was commenced on the survey of the nine miles which
separate the city of Guelph from Puslinch Lake.
In so doing the Guelph Radial Railway Company
is seeking to ascertain the cost of providing rapid
transit with the cities of the south, including the
towns of Hespeler, Gait, Paris, Brantford, Ber-

the

question.

;

Miss Agnes Geddes, treasurer.

The Winnipeg

An order looking toward the establishment of a
municipal lighting plant has been passed to a second reading by the Woburn (Mass.) City Council.
In 1892 and 1893 the Council voted in favor of
the plan, but the people have not voted on the

step
B.

York.

August

—

4.
Plans are being caropening of electric-train service
Grand Central Station and Stamford,
Conn., on September 3d. Fifteen hundred men are
working day and night on the main line of the New
York, New Haven and Hartford Railroad, to complete its electrification between Stamford, Conn.,
and Woodlawn, N. Y. From Stamford to Woodlawn the New Haven and Hartford tracks will be

out

for
between the
ried

city,

the

used. From Woodlawn to the Grand Cental Station the trains will be operated over the Central
tracks.
On the former section alternating current
will be used.
Between Woodlawn and New York
the third rail and direct current, for which the
will
also
motors
be available, will be operated.
The New Haven road is asking its steam-locomotive engineers to file bids for running the motor
trains, and firemen may bid for positions as assistant
It is planned to have two men in each
assistant will' keep a general lookout
and be ready to take the motorman's place. Work
in schooling the engineers and firemen as motormen
and assistant motormen is about to be begun.
These men will be paid about the same as the engineers and firemen are now paid.

motormen.
cab.

The

The Westinghouse company

of Pittsburg is inapparatus between Stamford
28
miles.
The overand Woodlawn, a distance of
head trolley system is being put in. It is very
similar to the system in operation on the Union
Railway's lines in The Bronx, except that it is more
substantial in construction. The motor cars, 50 of
which have been ordered and are practically ready
for delivery now, are 50 feet long. They are designed for pampagraph trolleys, and the motors will
be fitted for a voltage of 11,000. These motors, if
they come up to expectations, will be able to haul
as many cars as the steam locomotives, and, if
necessary, at higher speed. If very long trains
have to be hauled, it will be easy to double the
motor cars. Power will be furnished from a power
house now in course of construction at Coscob,
Conn., by the Westinghouse-Church-Kerr Company.
The plant is near completion, and will supply all
stalling

the

electric

power between Stamford and Woodlawn.
In the construction of that part of the Pennsylvania and Long Island Railroad tunnel underlying Manhattan Island, the United Engineering
and Contracting Company has adopted electricity as
the motive power best adapted to all construction
work. Electric current is used for the operation of
the air compressors, which supply air to the drills
used in the headings and the mechanical shovels,
hoists, pumps, the telepherage system, and the elecIn the compressor plant are three
tric locomotives.

;
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112
compressors, directly connected to motors of 480 horsepower each. When
operating at their full capacity each compressor can
deliver 2,800 cubic feet of air per minute at 100
pounds pressure. The switchboard in the tunnel
plant is larger than the boards of many central
It contains all the
stations located in small towns.
recording and indicating instruments, in addition
An interesting
to the switches and circuit-breakers.
instrument is the recording pressure gauge, which
end of each
and
at
the
is piped from the receiver,
24 hours, when the chart is removed, a clear and
lasting record of every fluctuation in air pressure
is obtained.
Controller Metz presided at a conference to consider inter-bridge communication on Wednesday.
Those present were President Winter of the Brooklyn Rapid Transit Company, De Lancey Nicoll.
representing the Interborough Rapid Transit Company, and George S. Rice, chief .engineer of the
Rapid Transit Commission. It was decided that the
engineers of the two transit corporations should
be instructed to investigate and report on the feasibility of either an elevated loop running through
Delancey Street and the Bowery from the Williamsburg to the Brooklyn Bridge, or a subway along
The representatives of the railthe same route.
roads agreed that an elevated loop is the most
feasible proposition, and they seem willing to go
ahead with it. They estimate that the change in
equipment necessitated by the loop will cost some
The city will have to pay for the
$13,000,000.
part of the loop running through Delancey Street,
but the companies will pay for the structure to be
built over the elevated road in the Bowery and

Laidlaw-Dunn-Gordon

C, C. and L. steam line, arriving in Chicago
Sunday morning.
The Mann Street Car Indicator and Advertising
the

Company
Alliance,
Mann of

which

purchased

has

Pittsburg

C.

I.

C.

Ohio.
Cleveland, August
ings brought against

— In

contempt proceedL. Johnson and
W. J. Springborn, director of public safety, on
account of ignoring the order to cease tearing up
the tracks of the Cleveland Electric Railway Company on Fulton Road, the mayor was acquitted
and Mr. Springborn was found guilty and fined
$100.
Mr. Springborn will probably carry the
case to the higher courts and test the matter.
The Cleveland Electric Railway Company is making
vigorous
newspaper campaign, through
a
which it says that the 3^-cent fare will apply
to all points where it has lines and to such ex4.

Mayor

the

Tom

,

may build, as well as to the rapidthat it has proposed to construct.
Councilman Hitchins, who introduced the ordinance for the Cleveland Electric, now desires
a number of changes, principally a provision that
the city may purchase the property at the expiration of the franchises, and another that the maximum time of the franchise shall be 20 years
instead of 25.
The desire of the railroad company and of Mr. Hitchins is that the matter shall
be left to a vote of the people after an ordinance
has been properly drafted and put into their
hands in printed form for consideration.
The
Forest City Railway Company has done nothing
further in the way of preparing an ordinance for
a franchise.
The Lorain Street Railroad Company of Lorain
has been incorporated with a capital stock of
$2,500,000 for the purpose, it is said, of merging
the Lorain Street Railway- Company and the Avon
Beach and Southern, the value of the two being
tensions as
transit

it

lines

is

near

land

of

will be built.

president

of

P.

J.

the company,

capitalized at $5,000,000.
The Springfield Light and Power Company of
stock from
Springfield has reduced its capital
$200,000 to $700.
General Manager J. L. Adams of the Schoepf
roads has announced that the City Council of
Columbus will be asked to allow the roads to use
The large
rails on all its lines in the city.
cars on these lines require that kind of rails for
is

T

proper operation.
Officials

the

Ohio

Northern

and

Traction

inspection

Canton-Akron and other Tucker-Anthony
September
it on
what improve-

the

of

of

Company have been making an

Light

lines that are to be merged with
1st with a view to ascertaining
ments will be needed.

The East Fork Light, Heat and Power Company of Cincinnati has been incorporated with a
capital stock of $10,000 by practically the same

men who

incorporated

the

Little

Miami

Light,

Heat and Power Company some days ago.
A syndicate has been formed in this city to build
the Chicago, Lake Shore and South Bend line,
which has been under the guidance of J. B. Hanna
and several other men here in the past. The project is rather a large one, but, owing to the desirability of the territory through which it will
pass,

is

it

believed to be a splendid proposition.

O. M. C.

—

Grand Rapids, August 4. The new franchise submitted to the Detroit City Council for the Detroit
United Railway is the joint production of Mayor
Codd and Jere Hutchins, president of the road. It
will be submitted to the people for a vote in November. It makes a number of important concessions to the city, including 10 tickets for a quarter
during workingmen's hours, from 5 to 8 a. m., and
from 4:30 to 6:30 p. m. universal transfers; the
street-car company to pay all paving between the
the company to pay a two per cent, tax
tracks
;

;

gross earnings, and gives the city the right
at the expiration of the franchise in

on

its

to

purchase

Saginaw is trying to force the Saginaw Valley
Lighting and Traction Company, which controls
gas and electric interests in that city, to a 90-cent
gas rate. The company retaliates with an application for injunction. The city charges that the Saginaw-Bay City Railway and Light Company is a
holding concern for the stock of the Saginaw Traction Company, the interurban line to Bay City,
the Bay City Consolidated Railway Company, the
electric line, the Bartlett Illuminating Company, the Saginaw City Gas Company and
the Bay City Gas and Electric Company, and that
it was formed to maintain a monopoly on the output of the varied interests.
Grand Rapids is having a controversy with the
Grand Rapids Railway Company over a request of
the city that the railway company remove its tracks
from the city market.
The Benton Harbor-St. Joe Railway and Light
Company held its annual meeting at Benton Harbor. The new board of directors elected the folvicePresident, C. K. Miliary
lowing officers
president, J. G. McMichael; secretary, L. W. Botts
treasurer and general manager, H. C. Mason.
Construction work will begin in about three weeks
on the Detroit, Grand Rapids and Saginaw road
Cars with individual motors may be
at St. Johns.
used, each car generating its own power.
new limited car placed on the Detroit, Monroe
and Toledo Short Line failed to reach Detroit on
its first trip because it was too wide to pass other
interurban cars on the streets of Toledo. The car
came to a standstill just as it was about to crash
It has been returned to the maninto another car.

Wenona Beach

;

:

Indianapolis, August
cago Electric Railway

neer.

Lake Erie add Western Railroad from Lafayette

The Springfield and Lima Railway Company of
Springfield has been incorporated by H. B. McGraw, E. A. Williams, W. S. Hayden and others
for the purpose of building a line from Springfield
Xenia.
The capital stock is fixed at
to
$600,000.

to

An excursion was run from Columbus to Chicago Saturday by the Indiana, Columbus and
Eastern electric road, the tickets being good on
any of the cars leaving up to three o'clock. From
Richmond, Ind., the passengers were taken over

1906

thousand

horsepower

can

be

generated

by

the

river water, and it is claimed the plant will be
able
furnish
to
sufficient
electricity
for
many
towns in the vicinity in addition to Noblesville.
The plant represents an investment of $125,000.
Through trolley service between Indianapolis
and Toledo and between Indianapolis and Lima is
to be offered by the allied traction interests in a
short time.
The work of building a line connecting Portland, Ind.,
and Celina, Ohio, and one
other short link connecting Fostoria and Tremont,
Ohio, will permit service and join Indiana and
Ohio at four different points.
movement is on foot at Brazil, Ind., for the
organization of a new interurban company to
build a road from Brazil to Clay City, 20 miles.
Housey Johnson is president of the committee
which has charge of the preliminary work, and
M. J. Murphy is secretary.
new railroad cross-tie has been invented by
George E. Blaine and Edward Hill, and the B. H.
& B. Combination Tie Company of Indianapolis
has been formed to establish a factory for its
manufacture near Chicago. Experiments with the

A

A

which

tie,

is

constructed of steel and wood, have

made with success by the Union Railway
Company of Indianapolis.
The government Geological Survey announces

been

gauging stations for measuring the flow of
water in Indiana streams with a view of utilizing

that

waterpower

for

the generation of electricity
maintained
in
Eel
River
at
Logansport, Kankakee River at Davis, St. Joseph
River at Fort Wayne, St. Marys River at Fort
Wayne, Tippecanoe River at Springboro, Wabash
River at Logansport and Terre Haute, White River
at Indianapolis and at Shoals, and Yellow River

now

being

Knox.

at

Hugh

J.

McGowan,

president

of

the

Indiana

Terminal Traction Company, and the head of the
Indiana merger traction companies, has placed an
order with the Haynes Automobile Company of

Kokomo

for a $7,500 tourirtg car.
It is to be finished with an extra heavy body of aluminum and
have a seating capacity for eight passengers.
S.

S.

1924.

placed at $1,750,000.
The Scioto Valley Traction Company is making
a fight for the passenger business to the campmeeting grounds at Lancaster.
From the nearest
point to the grounds the company has built a
good road and will run carriages to transfer passengers to the grounds.
The Hocking Valley
Railroad has always had this business,, which
amounts to quite a little. The Scioto Valley people have lighted the road between the grounds
and the station and made everything attractive.
The City Council of Fostoria has let the contract for furnishing 90 arc lights for the streets
to the City Heat and Light Company at $69.25
Formerly these lights had been costing $90
each.
each, and 125 of them were used.
number of
gas lamps have been put in place of arc lights.
A company is being incorporated to build an
electric railway from Lima to Marion by way of
Canton. The initial capital stock will be $100,000.
W. H. Ogan of Indianapolis is promoting the road
and George S. Ross of Cleveland is the chief engi-

A

ii,

started three years ago, but was held up by an
injunction secured by land owners, who claimed
damages because of backwater. All of this land
has since been acquired by the company and eastern capitalists have financed the scheme. Two

the
are

Michigan.

for traffic

lished.

acres

57

where a large plant

Park Row.
The Brooklyn Rapid Transit Company has opened
elevated extension to Canarsie
its new
Landing, on the shore of Jamaica Bay. A through
service between the Williamsburg Bridge and Canarsie by way of Broadway, the East New York
Loop, and the Kings County Elevated was estab-

August

A

L.

ufacturers.

W.

B.

Indiana.
4.
The

an

—

Lafayette and ChiCompany, organized to build
railway from Lafayette to Chicago, has

electric
articles of incorporation, capitalized at $25,000.

filed

The

directors
negar, James

are

George Winfield,

M. Leatherman and

W.

A.

Hen-

directors.

The proposed

line

A

in

service.

The

Philo Fairland Telephone Company of Philo
been incorporated by George A. Lovingfers,
Martin Kearns and C. V. Cotterell.
The New York, Boston and Chicago Electric
Railway Company has been incorporated, with principal office in Chicago, capital $10,000, to build an
electric railway.
The incorporators are W. H.
Case, V. H. Officer and Edward B. Kelley.
The McKinley syndicate, which has secured control of the Bloomington and Normal street railway,
is asking an extension of the franchise in Bloomington for 20 years. The Council has agreed to

has

it if the company will furnish arc lights free
for the 20 years. If the company accepts, it will
mean a saving of about $ro,ooo per year to the city.

give

others.

V.

The promoters of the Lafayette and Hoopston
Interurban Railway Company have organized by
electing Henry A. Miller, Isaac E. Switzer, David
E. Harrington, Elmer Hawkins, William Randall,
Burns
J. H. Banks, Ward E. Smith and Lawrence
as

Illinois.

—

Peoria, August 4. The Danville and Eastern Illinois Railway Company has been incorporated with
a capital of $5,000, to build an electric railway from
Danville to a point in Vermillion County. This is
another McKinley road, and is building toward Indiana to connect with the elaborate system of electric railways in that state.
William Ross, president of the Milwaukee Engineering Company, in a lengthy report to the mayor
of Springfield, says that the arc lights only give
1,330 candlepower, instead of 2,000, as the contract
calls for, and that it will cost $1,450 to put the
plant in good working order.
The Western Electric Company has installed a
new exchange for the Central Union Telephone
Company at Springfield.
local telephone company, with a capital stock
of $10,000, has been formed at Heyworth.
The
stock has all been taken by local people.
The Peoria Gas and Electric Company will make
several improvements in both the gas and electric
plants.
New boilers, with coal-handling and stoking
apparatus, and a new concrete stack are some of the
improvements planned for the electric plant. The
new 1,000-kilowatt turbine is about ready to be put

will

parallel

the

Hoopston, 111. The length of the road will be
and will give direct communication ultimately to Bloomington, 111.
45 miles

The City Council of Noblesville has granted
Hydraulic Company a 25-year
the
Noblesville
The
franchise to furnish electricity in that city.
rate fixed in the franchise is eight cents a kilowatt for domestic lighting and six cents for
The company will soon
heat and power purposes.
begin work on the completion o£ its dam in
This project was
White River, near the city.

Northwestern States.

—

Minneapolis, August 4. W. A. Curtis is talking
of putting in an electric-lighting system at Cambridge, Iowa.
The council of Rhinelander, Wis., is considering
an application for a street-railway franchise from
E. A. Edmunds.
The Wisconsin River Power Company has started
work for the construction of a new power dam at
the Dells of the Wisconsin River near Portage,
Wis.

The Cedar Rapids and Marion Street Railway
Company has let contracts for the erection of a
brick car barn in Marion, Iowa.
Grading work has been started for the construction of the proposed interurban line of the Fox

"

August

ii,
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River Valley Electric Railway Company, out from
Sheboygan, Wis.
J.

Cummings,

A.

manager

of

the

Chisholm

(Minn.) Light and Power Company, is about to
develop the rapids of the Sturgeon River and
transmit electric power to Chisholm, Hibbing and
other towns in that vicinity as well as the numerThe mines there could use electric power to good advantage.
Hixon Bros, of La Crosse, Wis., are considering
the construction of an electric interurban line between Mankato, Minn., and St. Peter.
The Minneapolis City Council has passed an ordinance providing for inspecting and testing electrical

ous iron mines.

"

meters.

Pacific Slope.
San Francisco. August 2.—The Century
Construction

Company,

which

is

Electric
at

located

623

Dendell.
to reconC. E. Loss, the contractor who agreed
struct the cable roadway of the Geary Street Railroad Company as an underground conduit electric
railway for the city of San Francisco, at an estimated cost of $340,000, has asked the street committee of the Board of Supervisors to release him
from the performance of his contract. He had filed
a bond of $34,000, but he now asserts that the roadbed is no longer in the same condition that it was
Strong influences
in before the fire of April 18th.
have been brought to bear since the fire to prevent
the carrying out of the plans for a municipal street
railway, it being alleged that the expansion of the
rails and distortion of the roadbed would be fatal
to the operation of a cable road in the event of
future earthquakes. The Union Street cable line,
operated by the Presidio and Ferries Railroad Company, was very badly wrecked by earthquake and
the power house and all of the cars being
fire,
destroyed and portions of the roadbed on made
ground thrown several feet out of line sideways.
The Geary Street road, however, was damaged comThe plant was operated for two
paratively little.
hours after the earthquake on April 18th and was
again opened for business a few weeks after the
The original owners are running the Geary
fire.
Street road under a monthly permit from the city
and doing a fair business, although it has no transIt is reported that the -United Railfer privileges.
roads wishes to obtain permission from the city to
take the road over and operate it after converting
it

J.

into an

overhead

trolley.

railway system of Bellingham,
Wash., are planning the construction of an interurban electric-railway line to connect that city with
Skagit County. C. D. Wyman, president, and H. F.
Grant, manager of the Whatcom County Railway
and Light Company, have made a tour of Whatcom
County in the interests of the new project.
The United Railroads of San Francisco, which
has made an enviable record for enterprise and
accomplishment ever since the great fire, has accomplished wonders and is handling the street-railway traffic remarkably well, considering that it has
been hampered for lack of sufficient electric cars,
the hundreds of cable cars being useless since the
roads have been electrified. A great deal of work
has been done on the reconstruction of the Polk
and Larkin Street line, but the strike of the track
laborers has caused an interruption of that part
of the programme.
The McAllister Street cable
line, however, has reached completion as an electric
road, and will be started up within a few days,
greatly relieving the strain on other parts of the
system.
The linemen's strike shows no signs of
settlement, but on the arrival of Patrick Calhoun
something may be accomplished. The power-house
firemen and oilers have struck for eight hours, after
having had their hours reduced from 10 to nine.
It is given out that the Pacific Electric Company
Officials of the city

_

commence work at once on the Terminal Island-Long Beach line. Two million dollars will be
spent during the coming year to improve the Pacific
Electric lines, among which will be the West Long
Beach line and the four-track system between Long
Beach and Los Angeles.
In order that all patrolmen in Seattle, Wash.,
will

may be

quickly notified at night in case of trouble

and report in to police headquarters without any
unnecessary delays, Chief Wappenstrin will be allowed to install a system of signal lights on patrol
boxes all over the city.
A party of Philadelphia capitalists interested in
the Willamette Valley company, which owns several
electric and water plants
throughout the valley,
accompanied by I. W. Anderson of Spokane and
E. W. Hall of Portland, Ore., connected with the
company, left on a trip up .the McKenzie, after inspecting the company's electric,
and water
gas
plants in Eugene, Ore., and at Springfield.
It is
said the party will seek a suitable site on the
McKenzie for a power plant with which to operate

electric- railway

system in Eugene and

vicinity.

A. J. Burrows, a practical electrician from Aberdeen, Wash., is in Bandon, Ore., to investigate the
prospect for installing an electric-light plant. It is
expected that the plant will be in operation within
eight months.
It is reported that the St. Helens Mill and Power
Company of Castle Rock, Wash., will build an
electric line to connect with the Milwaukee Railroad
system, when they build through Cowlitz Pass,
which is only a short distance from the power
plant.
A. H. Trego is president of the company.
Within a short time a wireless station will be
established in Portland, Ore., probably on the East
Side, and offices will be opened on both sides of
the river to receive commercial messages for transmission to

Sansome Street, is now managed by W. W. Hanscom. who has become general superintendent. Mr.
Han'scom was for several years in charge of the
Iron
electrical construction department of the Union
Works, and acquired something of a reputation on
motors and generators for marine use.
The Dendell Electrical and Manufacturing Company has been incorporated and capitalized at $25,000,
with San Francisco as the place of business. The
directors are A. E. Dendell, Ernest M. Schlessmger
and E.

proposed

its

"3

all

Sound

points.

A

contract for the erection of the new telephone
building on Fifth Street, near Franklin,
Olympia, Wash., has been let by Robert Doragh
to the Olympia Manufacturing and Building Company, and excavation for the structure will be
under way soon.
Articles of incorporation have been filed at Vancouver, Wash., for the Independent
Light
and
Water Company, with a capital stock of $500,000, by
E. W. Hall of Portland, Frank W.' Waters of
Salem, A. Welch of Portland, John H. McNary
of Salem and J. A. Webber of Vancouver.
central

The Truckee River General Electric Company of
Yerington, Nev., is preparing to build a generating
plant on the upper Carson River, to supply Carson
City and Douglas County farmers with power and

upon the Crocker- Wheeler Company indicates the
United
States
government's
high
opinion
of
Crocker-Wheeler electrical engineers, whose skill
in laying out for the government systems for generating and applying electrical power is constantly
in demand.

The London Electrician of July 20th says
"We
regret to record the death, by his own hand, at
the age of 43, of Professor Drude.
native of
Brunswick, he early showed promise as a physicist
when a student at Gottingen.
series of papers
:

A

A

from

ward embodied in his
Ether,' and his textbook
as a standard work on

will soon
at the plant of the

be

started

on

Tacoma Gas and

Company of Tacoma, Wash., at
new water-gas plant will be

improveElectric

installed, and by
October 1st the present equipment will be increased
by a thoroughly modern gas set with a capacity

of 350,000 cubic feet daily.

A.

PERSONAL.
Jones has been appointed manager
of the Bell Telephone Company in Montreal, Canada, to fill the position made vacant by the death
recently of Mr. D. C. Dewar.
Mr. Dewar had
been manager in Montreal for many years.
S.

The Illinois Traction Company announces the
following changes: E. L. Davis is to be freight
solicitor at St. Louis, and Robert Scott is to succeed Mr. Davis as freight agent at Springfield.
S. K. Holland is to be in charge of the express
business, with H. S. Weidman of Peoria to handle
the accounts.

Warren

Bicknell, formerly president of the
Electric Railway Company 'of Cleveland,
has been elected president of the Citizens Railway
S.

Lake Shore

and Light Company of Fort Worth, Texas, formed
to take over the Arlington Heights Traction Company, the Rosen Heights Street Railway Company
and the Citizens' Light and Power Company. W.
W. Christy, H. H. Johnson and S. M. Kelsey of
Cleveland and C. B. Close of Toledo are interested
in

the merger.

F. J. Reynolds, manager of the Canadian Pacific
Railroad commercial telegraph office in Winnipeg,
Man., and for 21 years continuously in the employment of the company as an operator and
chief dispatcher at various territorial points, has
resigned from the service of the company owing
After taking a month's vacation in
to ill health.
the East Mr. Reynolds will start business on his
own account in Regina. He was one of the most
popular officials of the company in the West.

who

for years has been the manager
of the Central Railway Company, now the Peoria
Railway Company, and controlled by the McKinley
syndicate, has resigned, to take effect November
In the years that Mr. Finley has been the
1st.
head of the Peoria company the system has been
changed from a horse railway to one of the best
electric lines in Illinois.
For some time Mr. Finley
has not been in the best of health, but he was
prevailed upon to remain until the interurban line
was built into the city.

John

Mr.

Finley,

William

J.

Ferris

and

Mrs.

Murphy were married on July 16th
Tenn. Mr. Ferris, who is one of

Reca

Mason

Chattanooga,
the most highly
at

esteemed members of the electrical fraternity in
the West, was long connected with the General
Electric Company in Chicago and more recently
was assistant manager of the Illinois Traction System, with office at Champaign, 111. He is now president of the La Crosse Waterpower Company, as
noted elsewhere, and is making his headquarters
He is therefore entitled to
at La Crosse, Wis.
double congratulations, which his friends will ex-

the

ELECTRIC LIGHTING.
Staples, Minn., has
electric-light plant.
C.

voted $70,000 bonds ior an

Luce has purchased the business of the

F.

Logan

Electric Light

A.

Company

at

Logan, Iowa.

Pfedl

of Giddings, Texas, has sold his
plant to the Giddings Electric Light

electric-light

Works.
by John L. Garrett, of
erect a $100,000 electric-light
in a proposition to the light
they offer to turn the plant
expiration of 10 years. The
Beacon Light Company, a private corporation, now
has the contract for lighting the city.

According to an announcement from WashingI. N. Lewis, Artillery Corps, will call
Ampere,
upon the Crocker-Wheeler Company,
N. J., during August "on official business pertaining to the installation and operation of electrical
machines, tools and power-transmission machinery,
and for the purpose of securing special information concerning electrical and laboratory apparatus
and power-plant equipment." This unsolicited call

represented

Capitalists,

Chester, Pa., desire to
plant in Chester, and
committee of councils,
over to the city at the

Sealed proposals will be received at the office
of the president of the Miami University, Oxford,
Ohio, August 16th, for engines, single-phase alternating-current generators, switchboard, transformers and inside and outside wiring for an electriclight plant to be erected on the campus of the Miami University at Oxford. Bids will be received
for the different branches of the work separately
or as an entirety.
In addition to the station at Franklin, Ind., recently purchased by the Ferris brothers, that enterprising aggregation of electrical men has also
bought the Union City Electric Light Company of
Union City, Ind. With this purchase the Ferris
brothers are the proud possessors of a string of
six central-station plants, located in Monmouth,

Eldora and Osage, Iowa, Yankton,
Franklin and Union City, Ind.
111.,

S.

D.,

and

The first annual meeting of the Rio de Janeiro
Tramway, Light and Power Company was recently held in Toronto.
Owing to the fact that
the company's electrical plant is only in course
of construction, no complete statement was submitted.
Frederic Nicholls, the vice-president, reported the condition of the franchises and. properties as satisfactory.
Many important negotiations
were under way which could not be made public
at this juncture.
He said that over 583,000 feet
of the underground conduits was being laid, twothirds of which was completed.
All of the members of the. old board of directors were re-elected.

Sealed
of

the
m.,

proposals
city

clerk

August

be received at the office
Clay Center, Kan., until 9

will

of

for the furnishing of all
equipment, material and supplies necessary
for equipping and installing a complete electriclighting plant and lighting system for Clay Center,
a.

15th,

labor,

Kan., and for making certain improvements in the
waterworks plant in that city, all in accordance
with the plans, specifications and instructions to
bidders on file at the office of the city clerk, Clay
Center, Kan., and at the office of the city's consulting engineers, the W. K. Palmer Company,
718 Dwight Building, Kansas City, Mo. The proposals are to cover the following items
Waterworks pumps, steel stack and breeching, three
tubular
boilers,
two steam
66-inch by 18-foot
engines 120 and 200 horsepower, steam piping,
valves and covering, steam specialties and heater,
two alternating-current generators with exciters
and switchboard, pole-line material and arc apparatus, etc., installing machinery and erecting pole:

line,

gas-producer plant.

ELECTRIC RAILWAYS.

tend to him with great sincerity.
ton, Captain

of

a cost of $50,000.

A

Robert

'Physics

on optics deservedly ranks

general."

G.

Construction

work on

the subject.
In 1900 he
succeeded Wiedemann in the editorship of the Annalen der Physik, and last year he was appointed
professor of physics in Berlin on the occasion of
Professor Warburg becoming president
of
the
Reichsanstalt.
His decease is a serious loss to the
University of Berlin and to physical science in

light.

ments

pen

appeared in Wiedemann's Annalen
in
in which he applied the electromagnetic
theory of Maxwell as developed by Hertz to the
problems of light. These researches were afterhis
1896-9,

The Kansas

City Western Railway

Company

will

double the capacity of its power plant in Leavenworth, Kan. Two large new boilers will be installed at the engine house at Wolcott.

To
in

lessen the

number

of street-railway accidents

Chicago Mayor Dunne proposes to have a bureau

street-railway "experts" drafted from the exthe police force. According to the
plan, if a car is involved in an accident the police
of

motormen on

—

;
;
:
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will accompany it to the barns and keep it in custody until one of new "experts" can examine it.

jected an ordinance giving
right to carry freight.

The Charleston-Paris Traction Company has secured funds for building a road between CharlesW. R. Patton of Charleston
ton, 111., and Paris.

According to the Vienna Neue Freie Presse of
July 17th it was stated in the Bavarian chamber on
the previous day by the representative of the Vienna
government that the entire cost of the electrification of the railways from Munich to Garmisch
and from Munich to Lindau will be approximately
The expenses of working these lines
$10,000,000.
by electricity, if traffic is increased by 50 per cent,
will be reduced from $1,500,000 to $1,000,000 per
annum, and the time needed for the journey will
be greatly diminished as much as 45 minutes on
the Munich-Mnrnau-Garmisch Railway, and from
one to two hours on the line from Munich to
Lindau.

is

interested.

The St. Louis, Webster and Valley Traction
Railway has issued $1,500,000 in bonds for building
a double-track railway from West End Heights, St.
Louis, Mo., to Valley Park. Paul D. Caple is
president.

The West Construction Company

of Chattanooga,
Tenn., has been awarded the contract for the construction of the new car shops of the Chattanooga
Railways Company. The bid of the company was
There were three other bids.
$38,073.
a special meeting of the City Council of Galva.
111., a franchise was granted to the Galesbarg and
Kewanee Electric Railway Company to construct
and operate a system of electric railways on certain
streets in Galva for a period of 20 years.

At

The Red River Valley Power and Traction Company of Ardmore, I. T., proposes to build an electric interurban line parallel to the Red River from
Waurika, Okla., to a point on the Santa Fe Railway, near Ardmore. T. O. Perry of Ardmore is
interested.

Work

on the street railway in Hutchinson, Kan.,
progressing rapidly. The poles for the line are
The laying
in place and wires are being strung.
of track is going on, and the generating machinery
for the electric plant is getting in shape to supply
current for the cars and for lighting.
is

The Undercurrent Traction Company has been
incorporated in New York city, to equip railroads
with electric current devices. The capital stock is
The incorporators are J. W. O'Brien,
$100,000.
Lockport, N. Y. F. J. Brown, George H. Findlay,
Frank A. Flynn, Martin Carrick, Niagara Falls.
;

P. McDonough, projector of the Kansas
Nevada and Springfield Railroad, for whose

Thomas
City,

enterprise Nevada, Mo., a year or so ago, raised
a bonus of $10,000, announces that the money is on
hand to build the road, and that it will be built
as originally planned, except that it will be an
electric instead of a steam railroad.

Governor Pennypacker of Pennsylvania granted
a charter to the Chambersburg and Southern Railroad Company, to build a railway from Chambersburg, Pa., to Greencastle. The company has a capWhile the charter calls for
ital stock of $50,000.
a steam railroad, the promoters state that their
intention is to build an electric road.
Data sheet No. 10, relating to "flange and tread
of wheels," is being sent out by the secretary of
the American Street and Interurban Railway Association.
In this way it is hoped to gather information upon which the committee having in
charge the general subject of standardization can
base its report at the next convention.
Surveyors have started from Springfield, 111., for
a trip over the proposed route of the Springfield
and Southeastern electric interurban line. The intention of the promoters is to first build a line
from Springfield, 111., through Taylorville to Pana,
111., and intermediate points, and eventually to reach
into Fayette County on the south and Decatur on
the east.

The

construction work on the double-track system of the Chicago and Milwaukee Electric road
has progressed as far as the southern limits of
Racine, Wis. E. H. Vivian, claim agent of the
company, states that the road is nearly ready for
operation from its southern terminus through Kenosha to Racine. Right-of-way Was not secured
through Racine, so that the road will pass its western borders. By this time next year, Mr. Vivian
says, the company will be running its cars into

Milwaukee.

On the completion of traction projects now
being pushed in several of the northern counties
of Indiana, Indianapolis will be connected by electric railway with
Chicago.
By January 1st the
gap between South Bend and Laporte and the
one between Warsaw and Peru will be completed.
The gap between Michigan City and Chicago will
be the last to be closed.
Traction men are said
to be preparing a schedule with a view of carrying
people by trolley from Indianapolis to Chicago, or
from Indianapolis to Michigan City, with a choice
of steamboat service into Chicago.
The Aurora

(111.)

News

says

that

the Aurora,

and Chicago Railroad Company is making
arrangements to develop a large car-lot freight
Elgin

already doing considerable business
in this line, but until the recent bond sale it has
been handicapped for money to put in the necessary
switches, etc. It is believed that a large trade in
car lots will be developed soon.
General Manager
Faber is also working for the early establishment
of facilities for the handling of package freight
in and out of Chicago.
A line of automobile trucks
will be established between the downtown district
business.

It

is

and the end of the Aurora-Elgin lines at Fiftysecond Avenue. The interurban line carries passengers to the heart of Chicago over the Metropolitan

elevated

tracks,

but

the

city

recently

re-

Metropolitan

the

the

—

Work

has been begun on the lines of the Baltiis the Baltimore
end of the Washington, Baltimore and Annapolis
Electric Railway Company.' The Fidelity Construction Company of Cleveland is doing the general
work on the main portion of the road, while the
Interstate Engineering Company of Bedford, Ohio,
is putting in the bridges.
The company owns the
old Annapolis, Washington and Baltimore, with a
line from Odenton to Annapolis.
From Odenton
to Washington is about 16 miles.
From Washington to Baltimore the distance is about 40 miles.
The steam road will be electrified and the other
two portions will be built.

more Terminal Company, which

E. V. Morgan, United States minister at Havana, in comparing British and American trade interests in Cuba, has this to say of the electric
•railways: "The Habana Electric and Habana Central are under aggressive American management,
but their capitalization, including the investments
represented by the Insular Railroad Company and
the Cuba Electric Company, totaling $16,000,000, is
to a considerable extent English and Canadian.
The Habana Electric is the older company, while
the Habana Central, having been organized for
little
over a year, is as yet in course of construction.
It is hoped that when the latter is completed it will be able successfully to compete with
the established roads which now handle the tobacco
and sugar in Habana Province.
large proportion
of the year's pineapple shipments have been made
over the company's newly laid tracks, and the fruit
farmers in the vicinity of Habana have been well
satisfied with their treatment."

A

ii,

1906

were it not a fact that three or four qualities of
carbon brushes have been found to cover all difficulties that arise in practice.
The author emphasizes another fact not generally understood
that a successful carbon brush must have three
important qualities resistance, lubricating and cutting qualities, each in due proportion.
"Carbon
Brushes," issued in the main as an advertisement
for the Speer Carbon Company, contains also records and curves of an elaborate series of tests on
the Speer carbon brushes that are corroborated by

—

at
Columbia and Purdue universities and
Case School of Applied Science, and at other
colleges.
A perusal of the very practical chapter
on "The Misuse of Carbon Brushes" will likely
save money for many a practical man.
To appreciate the
practical value,
however, of "Carbon
Brushes" one must send for it and read it for
himself.
The book is embellished with a handtests

the

some

half-tone frontispiece portrait of the author.

TRADE NEWS.
The foreign commerce of the United States has
grown much more rapidly during the last decade
than its population. Completed figures for the fiscal
year 1906, just presented by the Bureau of Statistics
of the Department of Commerce and Labor, show
that while the population has grown since 1896 but
20 per cent., imports have grown 57 per cent, and
exports 109 per cent.

The

Ferris

now

owners

the

of the
of Franklin,
Ind., will soon install at that place a 150-kilowatt
alternating-current generator and switchboard and
a 200-horsepower engine. They also expect to start
a day circuit, for which they will require a number
of small motors, fans, etc. They will be glad to
hear from manufacturers making the machinery

Franklin

brothers,

Water and Light Company

mentioned.

Owing to the growth of business, with consequent demands for a closer base of operations, the
Gould Storage Battery Company has found it necessary to establish a Canadian branch, with offices at
62-64 Wellington Street, West, Toronto, Ontario. Mr.
P. B. Yates has been placed in charge of this office.
Besides the regular line of storage batteries for
load regulation, in connection with a Gould counter
electromotive-force booster, on street-railway, lighting and power-plant systems, and floating or line
batteries, the Gould storage batteries are being
manufactured for use in train lighting and also
for telephone and telegraph work.

PUBLICATIONS.
James

Leffel

&

Co.,

Springfield,

sued a handsome and complete

Ohio,

have

new 52-page

logue, illustrating and describing their line of steam
engines and boilers. The details of construction
are plainly shown and fully explained, and the
catalogue is one that will be valuable in the hands
of any prospective purchaser of work in the steam
power line.
copy will be furnished free to prospective buyers who address the company and request the catalogue.

A

Bulletin No. 131, from the Atlas Engine Works,
Indianapolis, Ind., is about ready for general distribution.
It gives a complete description of the
several classes of Atlas single-valve engines, both
throttling and automatic.
The more important parts
of these engines are fully illustrated and described.
Atlas single-valve engines have been built continuously by this company for over. 30 years. They
are the finished result of the demand for a satisfactory steam power producer, and that it has
been successful the company refers to nearly 30,000
Atlas engines in service, many of which have been
in successful operation for over 20 years.

The publication bureau
Company is distributing

of the General Electric
several
new bulletins.

No. 4447 pertains to. low-voltage three-phase generator and feeder panels.
No. 4450 takes up parts
of GE-80-A railway motor.
No. 4449 relates to
potential
and synchronizing plug switches and
gives wiring diagrams.
No. 4446 deals with starting compensators for alternating-current motors,
giving sizes and dimensions.
No. 4443 is on the
Sprague-General Electric multiple-unit control for
alternating and
direct-current operation.
Other
circulars
treat of motor-starting
rheostats with
no-voltage release, and incandescent lamp bases.

Books on the
namo, the lamp,

the steam engine, the dyhave all been presented to
the public, but when one finds a neat little volume devoted entirely to a scientific yet eminently
practical dissertation on the carbon brush alone,
and by an authority on the subject, the electrical
engineer's interest is at once attracted.
John S.
Speer's
neat
little
volume,
entitled
"Carbon
Brushes," is well worth the reading of every
electrical
engineer, dynamo and motor designer,
and dynamo tender; in fact, anyone with the
slightest
interest
in
dynamo-electric
machinery
will find the 30 pages of the book (which is published by
the
Speer Carbon Company of St.
Marys, Pa.), with the illustrations and diagrams, a

valuable
things,

addition

boiler,
etc.,

to

his

library.

Among

other

Mr. Speer points out that no single grade

of brush can be used as a "cure-all
but that
brushes of special composition must be made to
meet the requirements of the various machines.
This would be startling to the purchasing agent
;"

BUSINESS,

is-

cata-

The Stromberg-Carlson Telephone Manufacturing
Company of Rochester, N. Y., reports having closed
contracts for switchboards at the following places
Palouse, Wash.
Georgetown, S. C.
Cumberland,
;

;

Md. Goldfield, Iowa Provo, Utah Morton, N. Y.
Parma, Idaho; North Adams, Mich.; Indianapolis,
Ind.
Moultrie, Ga.
Oakman, Ala.
Newtonville,
Mass.
Clyde, Ohio
Logan, Utah
Rochester,
;

;

;

;

;

;

N. Y.;

;

;

;

New

Ky.

Castle,

The De La Vergne Machine Company, New York
reports recent orders for Hornsby-Akroyd oil
engines from the following-named: Wheaton Seminary, Norton, Mass.
P. R. Manufacturing Company, Detroit, Mich. Rahr Brewing Company, Oshkosh, Wis.
Vitagraph Company, Brooklyn, N. Y.
Regal Oil and Gas Company, Chicago, 111.; L. R.
Wright, Pecos, Texas
James H. Holden, Fall
River, Mass.
Borough of Souderton, Souderton,
Pa. ; James L. Breeze, Southampton, L. I.
city,

;

;

;

;

;

Large

of the Pacific Coast are rapidly
the automatic telephone system of the
Automatic Electric Company, Chicago, the contract
for the last large city, Spokane, Wash., having
been closed a few days ago with the Home Telephone Company of Spokane. It calls for the building and installation of a 3.500-line automatic exchange of the most modern type, together with
power appliances, telephones, etc. San Diego, Los
Angeles, San Francisco, Oakland, Portland, Walla
cities

adopting

Walla, Tacoma, Bellingham and Spokane, all having automatic installations, will be important factors in an extensive long-distance system being
worked out on the Coast by local capital.

The American Electric Telephone Company.
Englewood, Chicago, has just closed a contract
with the Topeka Independent Telephone Company
of Topeka, Kan., for building the new Topeka
lamp-signal,
central-energy
10,000-line,
multiple,
switchboard. The Topeka company intends to operate a great many party lines, and for that reason
the number of lines per operator's position is
reduced to 100. Each position is also equipped
with 15 sets of cord circuits, each including the
American company's four-party selective key for
permitting the operation of the American company's
well-known high and low-frequency selective system of telephones. The contract also includes a
two-position chief operator's desk, a two-position
information and trouble clerk's desk, and one twoposition toll recording desk, which is required to
operate in conjunction with the four-section tollline switchboard already' installed by the American
company in the Topeka company's exchange. There
is also terminal room and power plant equipment.
The present Topeka central-energy switchboard,
which is still in operation and giving good service,

.
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was built by the American company in 1900. The
circuits adopted for the new switchboard are substantially the same as those contained in the old
switchboard, and the fact that the telephone company's engineers adopted the same circuit which

they have operated for years

ii5

considered by the

is

American company as justifying its contention that
common-battery switchboard system requires
the least amount of current for its operation, contains the fewest number of parts of any system,
its

and therefore calls for the least expense in maintenance and operation.
The system referred to is
the American company's type, in which there are
only two relays in the entire cord circuit and one
relay in the line circuit.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent

Brooklyn, N. Y., assignor of one-half to John Q. A.
Application filed
Whittemore, Boston, Mass.

Edward

Electric Bell.

$27,077.

March

Burke,

J.

1905This patent covers an electric alarm or call-bell
which employs an electromagnet, an armature, a spring
14,

and a stationary contact.

contact

An electromagnet mounted on an
to act as a grapple and
is adapted
open the bucket.
Harmonic

Dean

the

to

trip

bucket

close

and

Party

Lines.
assignor to
Electric Company, Elyria, Ohio. Ap-

W.

William

automatic

Signaling

Dean,

Elyria,

for

Ohio,

plication filed August 9, 1905.
A number of signal-receiving devices are tuned to
respond to periodic impulses at different frequencies, and
means are also provided to supply current impulses to
any desired frequency at a voltage approximately proportionate

to

the

frequency.

Trolley-pole Head. John M. Fleming, OtApplication filed July 13, 1905.
tawa, Canada.

A

frame

angles

to

harp at substantially right
wire and comprises an upper
guarding .member extending around the harp in sublower
stantially "the same plane as the top thereof.
harp-supporting member is connected to the upper member by two dependent members and a swiveling connecsupports

the

trolley

the

A

tion

between

the

frame

and harp.

Process of Electrolytically Dissolving Ironoxide Scale. Charles J. Reed, Philadelphia, Pa.
Application filed June 26, 1905.
The process of electrolytically dissolving
iron-oxide
from the surface of metal

consists primarily in
metal as a cathode to the action of an
in contact with an electrolyte consulphuric acid of a specific gravity above 1.06

subjecting

the

electric current while

taining
degrees.

1906.
This

process consists in passing an electric current
to the metal, as cathode, in an electrolyte containing
sulphuric acid and sulphuric dioxide, withdrawing and
cooling the resulting solution, thereby precipitating the
iron sulphate and returning the residual solution to the
electrolytic cell.

George

Electric -Switch.

827.181.

W.
filed

Morse,
June 7,

1902.

Application

Pa.

W.

Richardson,

filed

May

16,

1905.
In an electric switch are combined a terminal having
a contact member, a flexible lever having a contact arm,
and a toggle for operating the lever.

Device for Indicating
Height of a Water Level.

Distance the
Franz Rittmeyer,
Application filed March

827.182.

Appenzell, Switzerland.
1905.
This device

at

a

electrical

is

based on the principle of variation in

resistances

and current

flow.

Electric Railway.
Bartholomew M. Stack
and James F. Burns, Chicago, 111. Application
filed September 1, 1905.

827,189.

improved

electric

sparking

plug

for

gas-engine

ignition is described.

Combined with a motor car is a runner m'ovably
mounted on the car and beneath the same and extending longitudinally therewith.
A series of contact-stud
holders are located in the roadbed at distances apart
less than the length of the runner, each of the holders
consisting of a hollow base portion, a slotted head or
cover portion and insulation located in the cover portion.
A contact stud is located in the insulation and
extends into the cavity of the base, electric conductors
uniting the contact studs.
main electric conductor
and feed conductors lead from the main conductor to
some of the contact studs.

A

Support for Electric Lights.
White, Worcester, Mass. Application

827,199.
14,

Otis C.
April

filed

1905.

A

NO. 827,120.

— ELECTRIC

of Electrostatic Separation. GreenPickard, Amesbury, Mass., assignor to
the Huff Electrostatic Separator Company of
Maine. Application filed September 27, 1905.
The mixture to be separated is first heated and then

827.115.
leaf

Method

W.

subjected to electrostatic separative influence in a heated
atmosphere.

Apparatus for Electrostatic Separation.
Greenleaf W. Pickard, Amesbury, Mass., assignor to the Huff Electrostatic Separator ComApplication filed September
pany of Maine.

827.116.

1905.
In the separator described are a source of electrical
energy, electrodes, means to supply material thereto,
means to heat the material before it reaches the electrode, and means to heat the electrode to which the
27,

material

is

delivered.

William O. Rehn, DunElectric Alarm.
827,120.
Application filed October 11, 1904:
kirk, N. Y.
metal strip capable of expansion and contraction
through changes in temperature and having a bowed
portion
has
a
number
of
indicating-hands.
An
is
electrically
connected to the metal
electric
bell
contact
of
strip
and the indicating hands, whereby
the bowed portion of the metal strip with the lug of
either indicating-hand will complete a circuit and ring
the bell when the indicated temperature is reached.
(See cut.)

A

Signal
System.
William
827,122.
Railway
E.
Schieble, Miamisburg, Ohio, assignor to D. P.
Clark
Application filed
Co., Dayton, Ohio.
March 24, 1905.
An electric signaling system for railroads comprises
a commutator rotatably mounted on a support, contactarms pivotally suspended from the support on opposite
sides of the commutator, and a weight suspended from
the arms and acting to draw them together toward the
commutator.

&

Switch and Signal Apparatus.
Clarence
W. Coleman, Westfield, N. J., assignor to the
Hall Signal Company of Maine.
Application

827,142.

November

1903.
One claim covers the combination of an admission
valve, an electromagnet, means whereby the energization of the magnet moves the valve in one direction,
means for moving the valve in the opposite direction,
and independent means for closing the valve.
filed

^ 2 7J54-

2,

Electric Signaling
nedy, New York, N.
April 26, 1906.

base for a supporting fixture comprises a sheetshell with a filling of plastic .material molded
therein and held in place by inwardly bent tongues or
fingers embedded in the filling.

metal

ALARM.

Device.
Patrick KenY.
Application filed

827,218.

Electrically

Wound

Clock.

Arie

De

Vos,

Des Moines, Iowa, assignor of one-half to S. S.
Still. Des Moines, Iowa.
Application filed June
30,

1904.

A

clock
the clock

which
is

is

wound by

electrical

means within

described.

Electric
Signaling.
Jacob B. Struble,
Wilkinsburg, Pa., assignor to the Union Switch
and Signal Company, Swissvale, Pa. Applica-

March

filed

12,

1902.

Renewed June

4,

A

A

A

Application
The device

S. Jolly,

McFall, Mo.

1906.

5,

carried on grooved wheels which run
a track, the grooved wheels being geared to a motor
wheel which has connection to a conductor wire through
a trolley.
To the frame of the mechanism is attached a
is

on

Current Collector.
Arthur Linden and
Paul Hiersemann, Vesteras, Sweden, assignors
to Allmanna Svenska Elektriska Aktiebolaget,
Vesteras, Sweden.
Application filed October

827.314.

1905.
overhead supply conductor

18,

An

the form of a

bow

described which takes

is

contact.

Coil Former. Julius W. Lundskog, Lynn,
Mass., assignor to the General Electric Company, Schenectady, N. Y. Application filed De-

827.315.

cember

A

coil

relatively

1903.
former comprises, among other

29,

revoluble

sections

for

features,

supporting

the

two

longer

and shorter portions of the coil, and means for supporting the offset bends of the coil independent of the
positions of the sections.

Alternating-current Motor. Maurice Milch,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Appli-

827.319.

cation filed January 3, 1905.
There are connections for supplying current to the
armature winding on a line at an angle to the field
magnetization to start the motor, and means for shortcircuiting the armature on the line when the motor is
up to speed.
Connections are provided for shortcircuiting the armature on a second line at an angle
lo

the

first.

Motor Control.
Jakob E. Noeggerath,
N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed November 17, 1905.

827.320.

Schenectady,

The patent covers a number of motors permanently
connected in series, a unipolar dynamo-electric machine
connected in shunt to the motors, connections from
intermediate points on the winding of the unipolar machine to points of connection between the motors, and
means for varying the voltage impressed on the terminals of the several motors.
(See cut on next page.)
Distant Control of Electric Motors. Horace F. Parshall, London, England, assignor to
the
General Electric Company, Schenectady,
N. Y. Application filed April 26, 1904.
A motor has one of its members connected to the
supply mains and subjected to the same changes in

827.322.

A

direction

of current as occur in the mains.
motor
is fed from the mains and operated to maindirection of current in the other member of
the motor unchanged during changes in direction of
current in the mains.

generator
tain

the

Electromechanical Switch Thrower. James
Posey, Midlothian, Texas, assignor to the
Posey Automatic Switching Company, Fort
Worth, Texas. Application filed September 14,

827.323.

1905.

An

electromechanical switch for railways

is

described.

1904.

A

signaling apparatus combines a source of alternating currents, a track circuit in circuit with the
source of alternating currents, a motor in circuit with
the track circuit, the movable member of the motor
being adapted to control a signal, and means for
neutralizing a portion of the magnetic circuit of the
motor.

Electric Signaling.
Jacob B. Struble, Wilkinsburg, Pa., assignor to the Union Switch
and Signal Company, Swissvale, Pa. Applica-

827.270.

tion

filed

March

12,

1902.

Renewed June

4,

1904.
In combination with the track rails of a block section are a source of alternating current for supplying
alternating current to the track rails and a relay having
field and armature coils, the field coil being energized
from the alternating current in the track rails. (See
cut.)

827,293.

Method of Treating

Burton,

Boston,

Mass.

Cotton.
George D.
Application filed No-

vember

20, 1905.
This process of treating cotton and other similar materials consists in immersing the material in a bath in
which wool has been degr^ased and cleansed, adding to
the hath a quantity of sodium carbonate, heating the
solution, and then passing through the bath a current

of electricity.

Alkaline Battery.
Thomas A. Edison,
Llewellyn Park, N. J., assignor to the Edison
Storage Battery Company, West Orange, N. J.
Application filed July 21, 1904.
Combined with the electrodes and an alkaline elec-

827,297.

trolyte is an insulator or support exposed to the action
of the electrolyte, the insulator being composed of
iubber
substantially
free
of
active
or
uncombined
sulphur, whereby the formation of sulphides is avoided.
(See cut on next page.)

Swiveling Current Tap and Lamp Socket.
Charles F. Howes, Cambridge, Mass., assignor
to the Electric Gas Lighting Company, Boston,
Mass. Application filed March 29, 1905.

827,310.

An auxiliary electromagnet sets the mechanism in
operation.
shunt about the auxiliary magnet shunts
it
normally out of the line circuit.
main electromagnet has circuit-breaking means for breaking the
shunt about the auxiliary magnet.
shunt about the
main magnet shunts it normally out of the line circuit.
There are manually-operatable means for breaking the
shunt about the main magnet when a signal is to be

Mail Carrier. Frank
filed February

827,312.

A.

827.269.

tion

entering the recess of the upper member.
A conducting
rod passes through the swivel block, forming part of
the electric circuit and holding the members in swiveling relationship.

receptacle for carrying mail.

Process of Electrolytically Removing Scale
and Producing Iron Sulphate. Charles J. Reed,
Philadelphia, Pa. Application filed January 2,

827.180.

8,

William
Sparking Device.
West Orange, N. J. Application

827,108.

An

July jf, igo6.

827.179.

Wissahickon,

827,090.

Office)

and means for holding the last-named shunt open
the transmitting mechanism is set in operation.

scale

Automatic Bucket. Frank O. Clukies and
Arthur M. Hazell, New York, N. Y. Application filed September 14, 1905.

827.080.

827,087.

sent,
until

A

swivel block is composed of two centrally perforated members, the upper having a projection for the
fixture screw shell and a recess underneath, the lower
supporting the lamp-socket shell and having a projection

NO. 827,270.

— RAILWAY

Non- reversing

SIGNAL.

Two-way-running

Trolley
Pole. Hilary, Quertier, Dunedin, New Zealand.
Application filed October 9, 1905.
The pole stands vertical in the center of the car and

827,325.

has spring horns extending in opposite directions from
the bracket.
The device is intended to operate in either
direction without reversing.

Dynamo-electric Machine.
Leonard A.
Lynn, Mass., assignor to the General
Electric Company, Schenectady, N. Y. Application filed February 17, 1905.

827,331.

Tirrill,

A pair of field rings are vertically disposed and one
placed directly on top of and secured to the other. A
shaft carries two revolving elements, one co-operating
with one of the field rings and the other element cooperating with the other field ring.
Trolley Retriever. Terry Blixt, Pittsburg,
assignor to Walter Foster, Pittsburg, Pa.
Application filed July 3, 1905.
A winding drum is attached to the car, one end of
the trolley cord being wound upon the drum, and the

827,344.
Pa.,
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to the trolley
leave the wire the
of retrieving it.

end attached

other

wheel

trolley

function

the

Should

pole.

drum performs

its

Apparatus for Electroplating Cylindrical
827,478.
Robert C. Totten, Pittsburg, Pa., asArticles.
signor of one-half to Evan J. Francis, New
Kensington, Pa. Application filed January 31,

Charles E.
Controlling Electric Switches.
827,353.
Eveleth, Schenectady, N. Y., assignor to the

polyphase alternating-current transmission system
provided with a switch, a trip circuit and connections
bringing the phases closer together in the trip
circuit to develop an abnormal flux in the trip circuit
under all conditions of excessive current in the lines.

Renewed January

1905.

General Electric Company, Schenectady, N. Y.
Application filed October 3, 1903-

A

is

Omaha,
1905.

Collector Ring. Henry Geisenhoner, Schenectady, N. Y., assignor to the General Electric

Company, Schenectady, N. Y.
February 10, 1905.

Application

filed

In a dynamo-electric machine are a collector ring and
for securing it to its support, the means being
flexible to permit a limited movement of the collector
ring relative to the support in a direction parallel to
(See cut.)
the axis of the ring.

means

the

Static Electric Machine.

Application

Neb.

tank

is

described.

Otto Baysdorfer,

filed

November

9,

.

arms.

Apparatus for Magnetic Separation. Gus827,499.
Application
taf G. Bring, Petersfors, Sweden.
filed February 10, 1905.
substantially upright solenoid has a funnel placed
therein adapted to contain a body of' water and perforated at its lower end.
mantle surrounding the
perforated part has a tube within the funnel having its
lower end perforated, the mantle and tube communicating with means for supplying water under pressure.
channel at the top of the funnel is adapted to receive
the non-magnetic particles and remove them from the
apparatus.

A

A

— ALKALINE

STORAGE BATTERY.

NO. 827,320.

Insulating Support for Electrical ConductWilliam K. Gibboney, Buffalo, N. Y.
ors.
Application filed July 28, 1905.
A number of supporting insulators are so arranged, in

827,361.

connection with a flexible suspension device, that their
axes are substantially in the direction of the resultants
of the forces acting thereon, whereby the insulators are
subject only to compression stresses in the directions
of their axes.

827,380.

berg,

Intense-light Lamp. Paul Lucas, Schonenear Berlin, Germany. Application filed

January

source of supply to be heated by the resistance before
passes through the air motor.

it

827.524.

Railway Traffic-controlling Apparatus and

est,

827,411.

System.
plication

Henry
filed

Bezer,

January

Westfield,
23,

N.

J.

Ap-

1905.

of 76 claims reads:
"A railway-signaling
a source of signal-controlling current therefor,
means for changing the direction of the signal-controlling current, and normal danger home and distant
dual indication railway block-signaling apparatus controllable by the signaling circuit and located at a common signaling point on the railway line and responsive
to directional changes in its signal-controlling current."

The

first

circuit,

Apparatus for Drawing Patterns from
Molds. John H. B. Bryan, Buffalo, N. Y.

827,416.

Application

filed

December

11,

1900.

lifted from their molds by means of
a vertically movable lifting rod provided with an electromagnet
Guide devices cause the lifting rod to move
in a vertical line, and there is a switch whereby the
electric circuit containing the magnet may be opened
and closed.

Patterns

are

Telephony.

827,449.

Isidor Kitsee, Philadelphia, Pa.

filed March 1, 1901.
Renewed Jan1906.
Interposed in the main-line wires in series are the
primary part or parts of one or more induction condensers, each condenser consisting of four series of
conducting leaves, insulated from each other, two series
designed to form the primary and two designed to form
the secondary part of the condenser.

Application

uary

5,

Resistance Device. Harry W.
Bronxville, N. Y. Application filed

827,455.

Leonard,

May

13,

1905.
In general the patent covers the combination of a
conductor, a support for the same, a protective
and insulating material embedding the conductor, and a
resistive

casing inclosing, protecting and

hermetically sealing the

parts.

827,469.

iam
filed

Automatic Magnetic Circuit-breaker. WillM. Scott, Philadelphia, Pa. Application
October 14, 1,904.

In a tripping mechanism a winding produces a magnetizing force dephased with respect to the impressed
electromotive force.
A winding produces a magnetizing
force haying a different phase relation with respect
to
the impressed electromotive force, and there are
means for bringing the magnetizing forces more nearly
into

thfc

same phase

relation.

Wireless-telegraph System. Lee
York, N. Y. Application

New

cember

6,

De

For-

filed

De-

1905.

Separate multiple antenna; are provided for the transmitting and receiving systems, the transmitting multiple
antenna comprising a larger number of conductors than
the receiving multiple antenna and having its conductors
more closely spaced than those of the receiving antenna.
Means are provided for attuning the transmitting and
receiving antenna; to different frequencies.

Wireless-telegraph
New York, N. Y.

System. Lee De ForApplication filed Janu-

ary 2, 1906.
One claim covers a transmitting system,
the same, a
associated therewith, and
the key, for moving one
from the other element

energizing

system, a responder
magnetic means, energized by
element of the responder away
thereof.

Support

At the center of sections having semicircular grooves
are means for securing the sections to a pole or other
support, the upper surface of the sections being beveled
downwardly from the pole.

Telephone Attachment.
Norwich, N. Y. Application

Homer
filed

E. Smith,
October 17,

1905.

The patent covers a
slack

ment

in the
cord.

flexible

coiling device for taking up the
conductors of the telephone-instru-

Charles C. Gil827,625. Telephone Transmitter.
York, N. Y., assignor to the Westchrest,
Application
Company,
Chicago,
111.
ern Electric
filed March 25, 1905.

New

Details of

an improved telephone transmitter are

set

forth.

Combined Controller and Dimmer Switch.
James W. Pierce, Minneapolis, Minn. Application filed December 5, 1904.

827,663.

A

combined dimmer and switch device includes an
operating han'oUe connected to the dimmer and switch.
There arc means whereby the initial movement of the
handle will actuate the dimmer without affecting the
switch, and the final movement of the handle will
operate the switch without affecting the dimmer.
827,681.

Electric

Railroad.

George

rail,

movable
and operating de-

vertically
to

actuate the

the retained gas.

Electric

827,685.

New

Darrah,

Signaling Apparatus. John
York, N. Y. Application

May

W. Browne,

New

York, N. Y., assignor of one-half to
George Washington Adams, Brooklyn, N. Y.,
and one-half to Milton Mendel, New York,
N. Y. Application filed February 23, 1905.
In an electric railroad having a sectional third rail
are a live conductor having branches adapted for connection with the rcspectiva third-rail sections, a combined circuit closer and opener located at each end of

W.
filed

9, 1905.
The device comprises a megneto and a motor normally without potential for operation.
Manually actuated means are provided for tensioning the motor and

moving it from its normal potentially inoperative position into its operative potential position, the motor
being
tree to return to its potentially inoperative
position at
times except during the manual
sioning means.

all

control of the ten-

827,687.
Electrically Operated Vehicle.
casse, Paris, France, assignor to

Anonyme

Henry Duthe

Societe

l'Electrique, Paris, France.
Original
application filed December 31, 1904. Divided
and this application filed February 15, 1906.
In an electric vehicle are included the combination
of
a cross bar, a steering wheel, a commutator,
starting
mechanism and a lever for operating the mechanism,
the
last-named members all being mounted upon
a cross bar
and grouped together as a unit.

— COLLECTOR

RING.

Desk Telephone. Stephen C. Houghton,
Rome, N. Y., assignor to the Wire and Telephone Company of America, Rome, N. Y.

827,692.

Application

filed October 23, 1905.
This invention relates to the support and connections
a
01
desk telephone.

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired

on August

6,

1906:

H

Regulator

408,205.

for Dynamo-electric Machines.
R
York, N. Y.
408,206
Dynamo-electric Machine.
H. R. Boissier * New
York, N. Y.
408,214.
Mechanical Telegraphic Apparatus.
A. Cazana
Boissier,

New

Madrid,

Spain.
Electric-signaling

408,224.

dam, Conn.
408,231,

*

lege,

receiving

827,576.

having
the

Signal Apparatus. Clyde J. Coleman, New
Y., assignor to the Hall Signal Company. Original application filed July 8, igoi.
Divided and this application filed May 7, 1902.
One claim provides that where gas pressure is used
to operate a signal, electric means may be used to

408,232.

ondary
a key for

for Telegraph and
Telephone Cables. Howard E. Sheeley, Michigan City, Ind. Application filed June 7, 1905.

Clamp and

827,573.

of

827,683.

NO. 827,360.

means including a body of resistance for controlling
the motor, and means for causing the air from the

est,

and

section
sides

vices_ located upon the cars and adapted
combined circuit closer and opener.

CONTROL.

'

23, 1905.
gas-light incandescent lamp for inten6e light and a
battery of thermo-electric elements located above the
flame to be heated by the products of combustion are
combined with an electric motor adapted to be supplied
by the electric current produced by the battery. Other
features are a ventilator operated by the motor, a
burner, and pipes receiving the air supplied by the
ventilator and commingling it with the gas and delivering" it toward the burner.

A

— MOTOR

Compressed-air Power Apparatus. Arthur
827,515.
Application filed
C. Eastwood, Cleveland, Ohio.
July 6, 1905.
The combination consists of a compressed-air motor,
a source of supply for compressed air, an electric motor,

827.523.

third-rail

heads at opposite

release

refers to brush-bearing arms and collector
arms horizontally disposed and mounted adjacent to the
inner sides of the case and extended substantially parallel in a manner to traverse the opposite peripheries of
Vertically disposed storage plates are
the rotatable disks.
electrically
connected with the collector arms and
mounted interposedly between the rotatable disks and the
supporting leaf, and upwardly extending insulated conducting rods are contactingly mounted upon the collector

One claim

A

NO. 827,297.

the

1906

11,

York, N.

1906.

15,

The method* of constructing
827,497.

for

827,360.

August

408,269.
408,279.

Means

Batteries.-

Pa.
Electric

Apparatus.

for

W.

W.

Eddy,

Propelling Vehicles by
W. Griscom, Haverford

HadSecCol-

Drill.
I.
E. Storey, Boulder, Colo.
Zinc Electrode for Galvanic Batteries.
T.
B
Williams, Oakland, Cal.
408.286.
Manufacture of Incandescent Lamp Filaments.
T. D. Bottome, New York, N. Y.
408.287.
Secondary Battery.
T. D. Bottome, New York,
N. Y.
Electric Meter.
408,295.
S. Z. de Ferranti, Hampstead,
County of Middlesex, England.
Telephone System.
408,327.
J. R. Smith, Neosho, Mo.
Governor for Electric Motors.
408,333.
G. H. Whittingham, Baltimore, Md.
Device for Suspending Electric Conductors. T. E.
4°8,334Adams, Cleveland, O.
Carbon for Electric Lighting.
408,358.
C. A.
H.
J.
Schroeder, London, England.
Secondary Battery.
408,367.
N. B. Aldrich, Fall River,
Mass.
Dynamo-electric Machine.
408,403, 408,404.
S. Z. de Ferranti, Hampstead, County of Middlesex, England.
Magneto Electric Individual-switching Apparatus.
408,468.
J. W. Dunlap, Sr., Pittsburg, Pa.
Shield and Reflector for Incandescent Electric
408,478.
Lamps.
G. Gibbs, Milwaukee, Wis.
Electric
Lock.
L.
Huebner and R. Busse,
408,484.
Schwcidnitz, Germany.
System of Electrical Distribution.
408,513.
F. L. Perry,
Chicago, III.
Electric Railway System.
F. J. Sprague, New
408,544.
York, N. Y.
Electric Motor.
S. C. C. Currie, Philadelphia, Pa.
408,590.
Electric Drinking Vessel.
F. W. Flint, Mount
408,607.
Airy, Ga.
Method of Producing Battery Solutions. William
408,629.
P. Kookogey, Brooklyn, N. Y.
Contact Arm for Electric Railway Motor Cars.
408.638.
C. J. Van Depoele, Lynn, Mass.
Underground Conduit for Electric Railways.
C.
408.639.
J. Van Depoele, Lynn, Mass.
Multiple Motor Electric Locomotive.
C. J. Van
408.640.
Depoele, Lynn, Mass.
Alternating-current Motor.
C. J. Van Depoele,
408.641.
Lynn, Mass.
C. J. Van Depoele,
Inductional Electric Motor.
408.642.
Lynn, Mass.
F. O. Blackwell, New York,
Electrical Resistance,
408,647.
N. Y.
F. McLaughlira, PhiladelSecondary Battery.
408*666.
J.
phia, Pa.
Railway Signal. J. W. Riggs, St. Paul, Mmn.
408,671.
T. J. Smith, Brooklyn, N. Y.
Electric Call Bell.
40S 676.
W. Thompson, Orange, N. J.
Electric Switch.
408,678.
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Eleotrical Operation of Cloth Printing,

Finishing and Dyeing Machines.
By Dr. Alfred Gradenwitz.

A typical instance of the use of electric power in
connection with the operation of cloth-printing, finishing and dyeing machines is afforded by the illustrations herewith given and which represent the
electric drive in the

workshops of the Ghent (Bel-

gium) cloth-printing shop, being a branch of the
well-known firm of Parmentier & Co. of the same

Fig.

1.

3.

regulating the shunt, when no appreciable alteration
observed in the case of variable torques.
In Fig. 1 is shown part of the cloth-printing shop
containing three cloth-printing machines two single
will be

—

Machine Operated by Direct-current Motor.
Drying Machines with Electrically Driven Fans.

Fig.

2.

No.

1906

polyphase motors, the regulation of speed be effected
by inserting resistances in the armature circuit, the
number of revolutions will vary along with the
torque, the more so as the speed is reduced more
considerably.
In the case of direct-current machines, on the other hand, there is the possibility of
altering the number of revolutions of the motor by

Cloth-printing

Fig.

18,

In the finishing and drying shop, parts of which
are represented in Figs. 3, 5 and 6, there are installed the drying machines represented in Fig. 3,
the fans of which are operated by 15-horsepower
polyphase motors, four roller-drying machines (Fig.

which are operated through belt transmission
from four polyphase motors of four horsepower
each, and two centrifugal machines (Fig. 6), each
of which is operated by a five-horsepower polyphase
motor. In Fig. 4 is shown a fulling machine, mainly
serving to impart what is called moire shine to the
S),

Polyphase Motors for the Operation of Raising Machines; also Luster Calender
Driven by Direct-coupled Polyphase Motor.
Fig. 4. Fulling Machine Operated by Polyphase Motor

ELECTRICAL OPERATION OF CLOTH PRINTING, FINISHING AND DYEING MACHINES.
This branch deals especially with cloth printdyeing and finishing, all the workshops being
designed for electric operation. The electric lighting
and power plant was installed by the Brussels
branch of the Siemens-Schuckert Company.
The current required to operate the whole plant
is produced in a special power station, comprising
a tandem engine of 300-horsepower output, driving
a polyphase generator at 300 revolutions per minute,
city.

ing,

having a periodicity of 46.7 and wound for 200
volts.
The same engine also drives a direct-current
of 350 amperes and 115 volts. The directdynamo supplies the current required tor
the lighting plant and for the driving of three motors in the printing shop in addition to the exciting

dynamo
current

current.

The polyphase generator

rent required

furnishes the curThe
for about 40 polyphase motors.

motors connected is about 600
horsepower.
Direct current was chosen for the printing machines on account of the extensive regulation of
speed, with highly variable torques, required by
these machines.
If now, as in the case of standard

total capacity of the

and one three-color machine. The single machines
are operated by five-horsepower polyphase motors
with 300 to 900 revolutions per minute, and the
three-color machine by a 10-horsepower direct-current motor with a speed of eight to 60 revolutions
per minute. The mansards of the three-color printing machine, in which the cloth is dried, are installed in the upper story.
In the raising shop, which is lighted both by arc
lamps and incandescent lamps, there are 18 raising
gigs, being operated through belt transmission from
two 50-horsepower polyphase motors, which, in order to be protected against the dust, are installed in
the adjoining room.
Part of the latter, with the
two motors driving the raising machines, and a
luster calender operated by a direct-coupled 25horsepower polyphase motor, is represented in Fig.
2.
In the raising shop will be found further two
substantial centrifugal fans, each of which is coupled
to a 28-horsepower polyphase motor, and which are
intended for drawing in the dust raised during operation, which dust still retains a certain commercial
value.

This is operated by a
fabrics intended for lining.
15-horsepower polyphase motor direct-coupled to the
shaft.

A number of jiggers for cold and warm washing,
rubbing boards and other machines in the dyeing
shops are operated through belt transmission by a
50-horsepower polyphase motor.
Improved Lightning Protection Wanted.
Traction companies in Indiana and Ohio are

in-

teresting themselves in the matter of protecting
their properties against lightning, a source of considAll interurban
erable damage and some danger.
cars are equipped with lightning arresters for each
car, but these are not always effective in times of
storm.
Sometimes a storm will tie up a line and
put the cars out of business just when they are
Charles L.
needed most by the traveling public.
Henry, general manager of the Indianapolis and
issued
instrucCincinnati Traction Company, has
tions to all employes within his jurisdiction to make
specific report upon every case of lightning damage
The purpose is to
ofa the cars and power houses.
secure data from which it is hoped that an improved
The employes will be
arrester may be designed.
provided with a standard form for making reports.

WESTERN ELECTRICIAN

n8

A Method

of Estimating Underground
Construction Costs.
By Charles H. Coar.
for the conveyance

Underground conduit systems

wires in electrical distribution systems are
rapidly increasing in number and extent, partly
because of the restrictions most cities have adopted
in relation to stringing aerial wires in the center
of

or congested portions of their confines and partly
because past experience has proved to electrical
engineers that in a great many instances the extra
exists,

allowable

is

construction,

aerial

of

for

several

maintaining the

of

that

pally

underground construction, if any
when compared with the cost

of

cost

first

Fig.

5.

princi-

reasons,

wires.

It

is

well

August

which are not classified under this form, such, for
instance, as would be the city inspection fee, if
any existed, but any such conditions could be
noted under "Remarks."
If a curve is not desired for estimating this
class of work a series of cards as outlined in
Form 2 can be filled out and utilized to calculate
per ioo feet of conduit construction of
various forms and sizes.
Space is assigned
for noting the principal factors entering into the
construction, and the cards could be filled out
from data collected from the daily work report
or by means of trail or test calculations made
under the various conditions met with in usual
practice.
A separate card would be used for givthe

cost

the

Roller-drying Machines Operated by Polyphase Motors.

Fig.

.

6.

The

tribution.

increase

underground construc-

in

brought about new methods of accomplishing certain tasks connected with the work
in a more ready manner than has heretofore been
the practice, and because of this fact it may be
safely said that the cost of any work coming
under this classification should be cheaper in a
few years hence than is the case now.
Often when one is confronted with a problem in
distribution which does not readily commend itself
to either the aerial or underground class he may
find himself at a loss which to choose when the
This may be due
costs of each are considered.
to a certain extent to the fact that no very large
amount of cost data can be collected at any one
locality which will apply equally well in another,
and also because of the fluctuations in both the
Because of these
labor and material markets.
reasons mentioned and others which usually assert
themselves in the various localities, it is well for
persons having to do with this class of work for the
first time to. collect all the cost data of any similar
underground construction, which will be found very
useful, as it can be utilized to great advantage in
estimating the cost of this kind of work.
It must be borne in mind, however, that many
factors enter into the construction of underground
systems which do not manifest themselves until
actual contact is made with them, very often
much to the detriment of any previous cost estiUnrecorded obstacles in city streets are
mate.
some of the greatest evils of this kind. Barring
factors of this kind, cost curves can be comgreatly in estimating any
piled, which will aid
To accomplish this end, daily work
future work.
cards, filled in by the construction foreman, form
the most ready and inexpensive means, and have
the one great advantage that a very accurate daily
check can be obtained on the work as it proThis means that valuable data may be
gresses.
obtained regarding the progress and cost under
tion

has

the several conditions

The

use

outlined

of

in

a

Form

met with.
work report, such as

daily
I,

will,

if

conscientiously

filled

cover most of the ordinary items met with
This form produring underground construction.
vides space for noting the cost of laying the
conduit, constructing the necessary manholes and
interior arrangements with the laterals, but does
not have space provided for any cable costs. The
form is self-explanatory and can be printed on
stiff cardboard of convenient pocket
size.

There

are
this

several
class

of

factors

work

which
in

may appear

various

The
mated
In

cards.

cost

complete manhole could be

of a

manner by means
form the various component

in

this

a similar

of

esti-

Form

3.

of

a

parts

manhole are noted, and the

cost of the several sizes,
such are used, can be plotted out or arranged in
this manner as a standard form by means of the
cost data collected from test trials under the sevif

eral

conditions contended with.

of manholes
of necessity

made under

The

adapted to this class of work. In pulling in cables
a great deal of time is often spent in rodding
the ducts prior to pulling in the tow rope and
also in moving from one manhole to the next adjacent one, where, of course, the apparatus has
to be set up.
For this reason space is left on this
form for noting the time consumed in this manner, in view of so arranging the work that the
same can be accomplished and calculated with as
little time as possible.
This form will also adapt
itself readily for use in
estimating the cost of
pulling out cables a disagreeable but often neces-

—

sary

task.

The

data

outlined

by the cable splicer

localities

on a card
is

shown

in

to

be

Form

filled
5,

and

out
it

several

different conditions

sizes

would

(SEE PAGE II7-)

be seen that the various notations have reference to the ordinary telephone cable. The form
could, however, be altered to meet the requirements
made necessary by any particular form of cable
work. The various kinds of cable splices are noted
will

in a general manner, and should furnish means, if
properly filled out, of closely estimating work of
this
description.
should be remembered that
It
many conditions will crop up while working on
"live" cables which often make the costs of "cut
overs" very expensive, and due allowance should
always be made for fluctuations in this class of
work. The space assigned under the heading of
"Remarks" should be of general utility, if briefly
used to describe any abnormal condition which

be compiled on different cards. On
form, under the classification of "Racking,"
any material used in making
NO
arrangements for placing the
fo 46 46 44 42 4" *8 36 34
cables about on the walls of
the manholes will be noted.
the classifications of
this

OF DUCTS

IN

CONDUIT -SUBWAY

Under

cost

"Sewer Connection," the
necessary

of. the

apparatus,

such as traps, would be noted,

making

as well as the cost of

such connections if any were
charged, but the excavating
cost would be accounted for
under the regular space assigned for this.
When the conduit is laid it
is necessary to pull in the
cables used in the system, and
the

data

outlined

on the cost of

cables

in

Form 4

pulling

in

will aid in obtaining

data which can be used in estimating this class of work.
The various notations cover
in general most of the factors
entering into consideration,
and any such as are not can
be noted under "Remarks" as
before. There are many cir&H-3'
^< 4*x-4
exa"
cumstances entering into this
31
class of work which will vary
CURVES TO SHOW COST OF UNDERGROUND CONSTRUCTION.
the
considerably,
especost
cially so in large cities, where it is often necessary
tends to increase the cost above that allowed
to do this class of work at nights or on Sundays,
in usual practice.
when the street traffic is at minimum. The kind of
It is believed that a form of this kind should be
duct material and the method tising in pulling in
useful in obtaining information concering this necthe cable will be found to be great factors in deessary task in every cable plant. The costs of the
termining the cost.
various forms of cable splicing are not fairly well

MANHOLE:

ze

is

out,

during

ing the cost of the different duct installations, so
that the cost of conduit construction under different excavating conditions would be recorded on
different

1906

Finishing Shop with Electrically Operated Centrifugal Machines.

ELECTRICAL OPERATION OF CLOTH PRINTING, FINISHING AND DYEING MACHINES.

known that it costs considerably more to maintain
an aerial plant than an underground plant of dis-

18,

.

The
use as
planted

an

familiar

arrangement

"crab"

although

is

much

in

gradually being supby the more modern apparatus, such as
engine or motor arranged to propel a winch
yet,

it

is

known, and any

reliable data collected concerning the
various splicing costs should prove to be of much
benefit to persons having to do with this class of work.

Form

6

is

intended to provide space for noting

..
...

August
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any cost incurred in making electrolysis surveys
such as is very necessary in every well regulated
underground system installed in vicinities subject
stray

to

...

.

earth

The

currents.

incidental

cost

to

preventing injury from this cause to the system
can be noted on this form, so that a fair average
can be obtained as to the cost per manhole for
making such a survey. In this work, more perhaps than any other, a large portion of the time
consumed while making the necessary moves
is
from one point to another. For this reason, space
provided for noting the time of actual work,
is
also the time taken up while making the necessary
moves. Both of these factors warrant much consideration in large systems, where the matter of
transportation often becomes a very important one.
In compiling the data collected on the daily
work sheets, as already noted on the several forms,

The

Electric Generating

ng

Equipment

of

when

days,

a Gold Mine.

The

Like the development of every industry from
crude methods and rough machines toward efficient
systems and high-class equipment, gold mining, especially in the low-grade ores, has reached a position practically parallel to that of any other pro-

rich surface deposits only were worked.
application of electricity to the operation of

gold mines has added, in no small degree, to the
efficient production of the present day.
The electric
generating plant recently completed by the

Palmer Mountain Tunnel and Power Company may
considered as a typical modern hydro-electric

be

such data as can be obtained from work done
under similar conditions can be added together
and an average obtained from the whole, which
should be a fair cost estimate of this particular
work.
Curves can then be plotted from these average
costs which will at a glance furnish a very close
approximate cost of any work outlined. It should
be borne in mind, however, that local conditions
may crop out in work of this character which may
any previous cost estimate, but,
greatly
alter
taken as a whole, similar cost curves have proven
all

very useful. A set of these curves is shown
diagram, the conduit cost curves being estimated by Mr. C. J. Field, while the manhole costs
were obtained from other sources. In connection
with the conduit cost curves, as outlined by Mr.
Field, it may be mentioned that the addition of
from 20 to 25 per cent, of the curve cost will be
sufficient to cover the costs of the necessary manto be

in the

holes.

The several manhole sizes noted at the bottom
of the ordinates have their cost under varying
conditions noted by means of the amounts at the
It is the intention of the
abscissas on the left.
writer to utilize these forms as outlined in compiling information for cost curves during the construction of a large amount of cable work.

HYDRO-ELECTRIC GENERATING PLANT FOR GOLD MINING IN THE PALMER MOUNTAINS, WASHINGTON.
ducing industry, with a certain supply and an
assured market.
Modern methods and improved
machinery have brought about an increased production of yellow metal from low-grade ores far
greater than anything in the records of bonanza

power

installation for a gold mine.

The power

sta-

located on the Toats Coulee Creek, "in the
Palmer Mountains, near the town of Loomis, Wash.,
about 12 miles south of the international boundary

tion

is

line

between the United

States

and

British

Co-

lumbia.

FORM

1.— CONDUIT CONSTRUCTION DAILY

The intake of the flume, which, with the gate, is
constructed of heavy material, is located a little
over one mile from the power station, and consists

Remarks

REPORT.
City
City

Weather

Date
Permit

No

On

Estimate

Which

Head Mason

No

and
Distance from curb
Nature of soil

between
side of street

FORM

Kind of pavement
Depth of trench. ..Width of trench. .No. of trench ft. dug.
No. of manholes built. .No. of ducts. .No. of conduit ft. laid.
Size
Iron bends used
Size
Iron pipe used
Am't cement used. .. .Kind. .. .Am't water used
Kind
Am't brick used
Kind
Am't sand used
Kind.
Am't rock used
.Kind
Am't planking used.
Kind
Am't racking used
No. ft. pavement relaid
No. ft. trench filled
.

.

.

.

.

4.— COST OF

or Foreman.

PULLING IN UNDERGROUND
CABLE.

.

City

.

Estimate

Weather

Date

On

No
Cable
From M. H. No

No

Section

all

To M. H. No

No. men rodding duct... Time rodding. .Distance rodded.
Size of cable
Kind
Total length
No. of reels
No. of pulls
v
No. of moves
Average time of moves
Total time.....
Cartage full reels
Distance
Time
.

.

.

Distance hauled
loads dirt hauled
of trench ft. partly dug. ..No of trench ft. partly filled...
of manholes dug or partly so, but not built up
of manholes partly built
Total hours worked
of laborers employed
No. of cement men employed. . .Total hours worked
Total
hours worked
No. of masons employed
Total hours worked
No. of teams employed
No.
No.
No.
No.
No.

.

.

.

.

.

Cartage empty reels
Laborers employed

Remarks

Time

Distance;

Hours
Hours

Team

Rate
Rate

.

.

Foreman.

Remarks
Location.

From

(Reverse Side.)
M. H. To M. H. Reel No.

Feet.

Size.

Foreman.
100 FEET OF CONDUIT CONSTRUCTION.

FORM
City
City

2.— COST PER

Permit

No

On

Estimate

Am't

Kind

Nature of

Kind
Kind
Kind .1
Hours
Hours
Hours
Hours
Hours

Burlap

Repaving

Mason
Cement men
Laborers

Team
Foreman

_.

5-— COST

OF SPLICING UNDERGROUND
CABLE.

.

City

.Cost

soil

Am't
Am't
Am't
Am't
Am't
Am't
Am't
Am't

Kind
Kind
Kind
Kind

Rock
Sand
Cement
Water
Dowel pins

FORM

No
and

between

Excavation
Kind of paving
Conduit

Total

Weather

Date

Cost
Cost
Cost
Cost
Cost
Cost ........
Cost
Cost
Cost
Cost
Cost
Cost
Cost
Cost

Rate
Rate
Rate
Rate
Rate

City inspection

Date
Cable

No

Section

Tag

"Y"

splices
splices

From

Cut overs
Lead sleeves
Muslin
Paraffin

Paper sleeves
Candles
Splicer

Helper
Cartage

Size

tc

Kind
Kind
Kind
Kind
Kind
Kind
Time
Time
Time
from

Solder

Am't
Am't
Am't
Am't
Am't
Am't
Rate
Rate
Cost

Am't
Am't

to

Miscellaneous

Remarks

No

Size
Size
Size
Size

Straight splices

Car fare

Total

Weather

Estimate No
Kind of cable

Remarks

Foreman or

FORM
City
City

3-— COST OF

No

Estimate

Nature of

Kind
Kind

Sand
Water
Racking
Frame and cover
Sewer connection.
Repaving

Mason
Cement men
Laborers

Team

.

.

Manhole
Cost.

Date

Splicer.

WORK.

Weather

Nos

.

soil

Depth

Size

Brick

City

No

Am't

Kind

M. H. No

6.— COST OF ELECTROLYSIS

Am't
Am't
Am't
Am't
Am't

Cost.
Cost.
Cost.
Cost.
Cost.
Am't. ...... .Cost.
Am't. ...... .Cost.
Rate
Cost.
Rate
Cost.
Rate
Cost.
Rate
Cost.
Cost.

Kind
Kind
-Kind
Kind
Hours
Hours
Hours
Hours

inspection

Total

..
.

.

.

..

.
.

of readings taken
of ground rods driven
of bond strips used
of bond connectors used
of bonds disconnected
Soldering

Hours moving

.

.

No.
No.
No.
No.
No.

.

No. men employed
Car fare
Miscellaneous

.
.

Remarks

Kind.
Kind.
Kind.
Kind.
Hours.
Hours actual work.
.

.

.

.

.

Rate..

.Cost.
.Cost.
.Cost..
.Cost.
Cost.

.

•

.

.Total.
.Cost.
.Cost.
.Cost.

.

.

Total

five-inch by six-inch material, six feet long, laid

crosswise of the grade, four feet apart from center
to center.
On these sills three stringers of threeinch by four-inch material, two feet apart, are
placed for the entire length of the flume, and over
these ties the flume bottom is laid, consisting of
four two-inch planks 12 inches in width, making
the bottom four feet wide. For the support of the
sides, uprights of three-inch by four-inch material
are set into the four-inch by four-inch ties, which
are allowed to project outside of the bottom. The
sides of the flume, ij^-inch planks, two feet high,
are spiked to the uprights. On the top of the uprights across the flume is spiked a three-inch by
four-inch cap, which binds this structure together.
On the tangent every other tie has been allowed
to project two feet beyond the bottom of the flume.
From this projection to the upright a brace is fitted
in at an angle of 45 degrees.
On the curves this
bracing is on every tie, thus making it impossible
to rack the flume at any point.
On the top of the
caps a cover has been laid, which also answers the
purpose of a floor, .over which all the materials for
the construction were run as the building progressed.
About one-half of the sills are on bedrock, the balance being on earth.
Those on the
earth are the only part of the work subject to decay,
and can be removed at any time without disturbing
the remaining portions.

and

between

Excavation
Kind of paving

City

Weather

Date
Permit

On

FORM

COMPLETE MANHOLE.

of a heavy concrete pier abutting solid granite bedrock and anchored thereto, running out into the
bed of the creek about 14 feet. The mud sills are

....'..'.'.'.

.

.

Foreman.

.Very little trestling was necessary, and what has
been constructed was built very substantially. Culverts have been put in at all points where the least
possible chance of damage from snow and water
might occur.
Overflow and safety gates are at
convenient points, and three large sand boxes have
been constructed to trap any grit that the water
may carry during high water, thus insuring the
turbine wheel against wear by sand cutting.
The
construction is so well made throughout that there
is no leakage whatever, which is very remarkable
for a flume of this length.
The penstock, which runs down the mountain
side, connecting the flume with the turbine wheel,
is 67618 feet in length.
Beginning at the top it is
34 inches in diameter and is gradually reduced to
27 inches. From 27 inches it is gradually reduced

WESTERN ELECTRICIAN
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The upper part is constructed of 3-16-inch steel and the lower part onequarter-inch steel. The seams are all double-riveted,
while the turns are single-riveted, five-eight-inch
to 24 inches in diameter.

It is made up in
being used throughout.
32-foot sections, with steel flange joints bolted to-

rivets

gether.

Constructed of concrete, the power house has
walls 12 inches and foundations 24 inches in thickThe floor is of cement and the machinery
ness.
foundations and tailrace, which extends 12 feet
below the floor, are all of concrete.
The turbine is of the Allis-Chalmers type, deAll of the
signed especially for this installation.
turbine is above the floor of the power house, and
the working parts are directly under the eye of
turbine has a working head of
365 feet and runs at 600 revolutions a minute.
Directly connected to the turbine, as shown by
the illustration, is an Allis-Chalmers 450-kilowatt

The

the operator.

6,600-volt three-phase 60-cycle generator, of the revolving-field type. The exciter is belted to the shaft
of the generator and also supplies electricity for

power house and the operator's cottage.
Both the hydraulic and the electric equipment of
the plant were supplied by the Allis-Chalmers Company of Milwaukee.
The transmission line running from the power
The
house to the mine is 11,554 feet in length.
poles, which are of tamarack, are 40 feet in length
and are set five feet in the ground. That portion
of the pole which is underground has been treated
with a creosote asphaltum preparation for preservalighting the

tion against decay.

aluminum

cable

The wire used

is

seven-strand

mounted on Locke" porcelain

insu-

A

secondary distributing circuit, for which
the electromotive force is reduced by transformers
to no volts, is run from the mine to the town of
Loomis. All of the business houses and many of
the residences of this town are now using the curA modern
rent for arc and incandescent lamps.
300-ton mill, equipped with automatic appliances
throughout for quick and economical handling of
the ores, will be installed in the near future.
lators.

Proposed Des Moines-Creston Singlephase Road.
Engineering and financial details are being worked
out for the early construction of an electric railway from Des Moines to Winterset and Creston,
Iowa. The route of the new road is shown by
the

accompanying map.

build the road

is

known

The company which
as the

will

Des Moines, Win-

DES MOINES, WINTERSET AND CRESTON ELECTRIC
RAILWAY.

and Creston Electric Railway Company. It
has a strong board of directors, Mr. A. E. Park
of Des Moines being the general manager.
A terminal contract with the Des Moines City
Railway Company provides for a loop in Des
Moines, and the company has a terminal franchise
in Creston.
Between the two cities the distance
is
65 miles, of which distance the company will
own a line 60.14 miles long. A power plant of
2,000 kilowatts capacity will be constructed which
will furnish power for the operation of the cars
the
single-phase
alternating-current
on
system.
Construction of the road will be in accordance
with heavy freight practice, and in addition to a
passenger business, equipment will be provided for
the handling of heavy freight. The grades are light,
and the route is through a prosperous country.
Last year there was produced in the territory
terset

tributary

to

the

line

376,711

tons

of

produce,

August
of

which 265,000 tons was available for hauling.

At

the

company

operate 10 passenger cars, two heavy electric freight locomotives
and such additional freight equipment as may be
found necessary to care for the business. The
company has offices in Des Moines.
start

the

A Compaot
A

new and

will

Magnetic Brake.

magnetic-brake mechanism which may be operated by either alternating
or direct current is provided in an invention- of
Carl W. Larson of Schenectady, N. Y., upon which
he has just received a patent. The invention,
which is applicable to electric motors, is intended
to give the maximum braking power for the space
occupied and to be compact in structure and cheap
to manufacture.
interesting

One

of the novel features of construction conthe radial arrangement, of the brake-shoe
magnets in combination with the brake shoes movthereto.
Another feature lies in
relative
able
energizing the brake-shoe magnets from a single
in

sists

1 8,
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so close to the coil,

would ordinarily form a closed

secondary

In

member

circuit.

at
separated
split

is

order to prevent this the
one point and the contiguous
by suitable insulation
(36).

surfaces
This insulation interrupts' the electric continuity
of the member ( 18) and thus prevents the induction of a current therein.
It is obvious that the
coil (30) maybe included directly in circuit with
the motor or in shunt thereto or in an independent circuit.
When included in circuit with the
motor, which is a common arrangement, as soon
as the motor current is cut off the coil (30) is deenergized and the brake is applied.

The Making

of a Simple

Transformer

Diagram.
By
In

the

E. D.

working out

M.

transformer diagrams,
vectorically, having made the proper tests, one has
the tendency to make of it a hard problem. Below are given the various tests to be made upon
a transformer and their application to a simple
transformer diagram.
The first test to be made, so as to lay out the
of

another in employouter element
mounted upon the motor, so that
complicated parts of
the
mechanism will be
the brake
practically enclosed and protected

and

coil,

still

ing a flanged

more

from

injury.

The

following description of
the invention shows the brake as
applied to an electric motor.
The motor is of the enclosed
or ironclad type, in which a casing completely encloses the field
coils and armature of the motor,
the heads of the casing being
provided with bearings for the
armature shaft. To the end of
this shaft is securely keyed a
flanged member which constitutes
the
rotatable
element
of
the
brake.
The flange of the rotating member extends toward the
casing of the motor so as fully
to protect the interior parts of
the brake. The other element of
SIDE AND
the brake comprises a fixed member of non-magnetic metal, which
is
provided with four laterally projecting lugs
through which it is adapted to be connected to
the head of the motor casing.
This connection
may be made in any desired manner. Of the accompanying drawings the left-hand one is a side
view of the brake mechanism and the other is a
sectional view illustrating the rotatable element of
the brake in section and a portion of the fixed
element in section on the line (3) (3) of the side
view.
The fixed member (18) is provided at four
points with pole-pieces (24 24) of iron or other
magnetic material, which are symmetrically arranged and constitute the pole-pieces of four magnets adapted to draw the friction members (25)
out of engagement with the flange (17) of the
rotatable member
These pole-pieces are
(16).
built up of laminations and are secured by bolts
(26) to the member (18) at one end, and through
the agency of the exterior plate (27) and bolts
(28) are fitted to a yoke (29) at the other end.
Located within the space thus formed is an energizing coil (30), which is concentrically arranged
with reference to the member (18) and serves to
energize all the magnets of the brake.
The friction members (25) which co-operate with the brake
magnets are each composed of a brake shoe (31)
of wood or other suitable material, and an armature (32) formed of laminations of iron or other
magnetic material.
The shoe and the armature
are securely clamped between the members (33
33) by bolts (34). The members (33) are provided
with overhanging portions, between which and corresponding shoulders on the fixed member (18) are
located coiled springs "(35).
These springs are
compressed by the action of the magnet in drawing
the armatures inward and serve to force the armatures outward when the magnets are de-energized.

SECTIONAL VIEWS OF NEW MAGNETIC BRAKE.
vector diagram,

is

The core

that for core

loss

and exciting

should be measured from
the low-potential side of the transformer, to avoid
the introduction of high voltage in the test. Estimate the current capacity of the instruments to
be used and connect up the low-potential side of
the transformer with an ammeter and wattmeter
in the circuit.
Connect the voltmeter and the prescurrent.

loss

sure coil of the wattmeter to the terminals of the
transformer; correction may be made for the cur-

consumed by them

rent

in the

readings of the in-

struments.

The wattmeter reading

gives the core losses and

ammeter the exciting or open-circuit current.
From these two readings, together with the voltmeter reading, the power factor is found, and also
the

the current due to the core losses.

To

plot

the

vectors

representing

these

results,

any vector to represent the flux <3>. The
energizing current leads the flux $ by 90° and
may be represented by the vector 1. Knowing the
power factor on Open circuit, the value of the opencircuit current Io may be plotted in phase and maglay

off

nitude.

The magnetizing

the flux, and

its

value

is in phase with
found by completing the.

current

is

parallelogram of which Io is the resultant, Io being
the vector sum of the magnetizing current and the
energizing current.
It is now desired to find the
vector relations for any given load.
The secondary electromotive force induced in
behind the flux <£, and its
the secondary is 90
measured value for the given load may be represented by the vector E s
The power factor for
the load being known, the secondary current may be
represented by the vector I s at 0)° behind E s
The
value and direction of the primary current is now
located, the open-circuit current being the resultant
or vector sum of the primary and secondary currents.
The primary-current vector is found by
completing the parallelogram, and is represented
.

When

current is supplied to the coil (30) the
pole-pieces (24) of each magnet will be magnetized
and the shoes (31) will be drawn out of engagement with the flange (17). As soon as the current is cut off, however, the springs (35) will
outward into engagement
force the shoes (31)
with the flange so as to apply the brakes.
By
bringing the point of contact of the shoes and the
rotatable element of the brake near the periphery
of the latter a maximum braking effect is obtainable with a minimum of space for the operating parts.
By laminating the pole-pieces (24),
armature (32), and yoke (29) the brake may be
Of
used with either alternating or direct current.
course where the brake is intended for use with
direct current only the pole-pieces (24), armature
It will also
(32), and yoke (29) may be solid.
be clear that when the coil is supplied with alternating current the fixed member (18) being located
^

,

.

by

j

Ip.

For commercial purposes the resistance is
most conveniently and accurately measured by the
In this method the curfall-of-potential method.
rent I and the voltage E are observed, and the
resistance

R

calculated

from Ohm's law,

I

=

E
.

R

The ohmic drop I'R' is then drawn 180 from the
primary current vector I p and the electromotive
,

I

;
;

August

18,
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Proposed Utilization of Heat from Gasmantle Lamp to Produce Electric Power.

necessary to overcome the ohmic drop is
represented by the vector IR in phase with I p
The impedance, which is the vector sum of the
ohmic drop and the reactance drop, is given by

force

.

=

+

2
2
VR"
the expression IMP
ML
The reactance or leakage drop (a>L)

What most

people will consider a "freak invenbut which is also a great testimonial of the
heating power of the "gas arc," is illustrated by the
accompanying cut, which shows "a certain new and
useful improvement in intense-light lamps," for
which Paul Lucas of Schoneberg, near Berlin, Germany, has obtained a United States patent. The
idea is to attach a thermo-battery to a powerful
gas-mantle lamp, above the flame.
The current
from this battery is supposed to be sufficient to
operate a small electric motor in the base of the
lamp, which is arranged to force the necessary
quantity of air into the mixing channel of the gas
burner and around the gas nozzles to insure the
complete combustion of the total amount of gas
admitted.
This interesting cycle of operations is
to result in "an exceedingly quiet flame of very
high heating power," which, in turn, results in
"producing the most perfect efficiency of the incandescent mantle."
On one interesting point the inventor is not very
explicit, and that is, the exact efficiency and operation of his thermo-electric couples. Here is what
he has to say on the subject, reference being made
to the accompanying diagrams, the upper one being
a sectional view of the lamp and the lower one a
plan view of the top of the lamp, the chimney and
gas-admission tube not being illustrated:
tion,"

.

repre-

is

sented by the vector I'R'i., and lags the primary
current by 90
The electromotive force to overcome the reactance is represented by IRl, and is
.

darwn opposite

To

direction.

in

find the value of the impedance, short-circuit

the high-potential side through an ammeter, the
capacity of which can be estimated, and connect
the low-potential side through an ammeter to the

"The
thermo

source

EXCITING CUffFfENTi

M/9C

CV*tf?£*jT.

IFIon i055 c u f? Ft £ /V T.
em.f. to off flcowi

IMF

comprises

a

series

Waste Heat from Electrical Apparatus
Used to Increase Efficiency
of Air

FArt.F.

of

which is immabe such as to produce a

1= zsr.'f?

TO ov£Ftcor>n£- zW^

DFOF.

Tft/IF'E'OfflHCE

WASTE HEAT FROM ELECTRICAL APPARATUS USED TO
INCREASE EFFICIENCY OF AIR COMPRESSOR.

A SIMPLE TRANSFORMER DIAGRAM.

The

such a combination will generate considerable heat,
which has been simply wasted hitherto. Mr. Eastwood's idea is to employ the heat generated by the
electrical apparatus for the purpose of raising the
temperature of air while confined in a reservoir
under pressure prior to its use. The diagram given
herewith illustrates one application of the invention.
In carrying out this application in order to produce an increase in efficiency, the inventor employs
it in connection with the air-brake system on electrically operated cars and locomotives.
For this
purpose an air compressor is employed, ordinarily
operated by power derived from the line, the air
being compressed and delivered to a storage tank
or receiver and the compressor being automatically
stopped when the pressure in the receiver reaches
a predetermined maximum and again started when
the pressure has dropped to a predetermined mini-

connected across
be subtracted from
the ammeter reading. The impedance may be congenerally
is
sidered constant for all loads. It
measured at full-load current, and the impressed
voltage is then known as the "impedance volts,"
and when expressed in per cent, of the voltage
of the transformer as the "impedance drop" per
supply.

loss in the voltmeter,

may

the transformer terminals,

cent.

Since the value and direction of the impedance
drop is known, the value of the reactance drop
is found by completing the parallelogram, with the
electromotive force necessary to overcome the impedance drop plotted as the vector sum of the
electromotive forces necessary to overcome reactance and the IR drop.
The electromotive force necessary to overcome
the counter electromotive force of the primary, or,
rather, the electromotive force in the primary that
produces the necessary flux in the core, which in
turn is necessary to produce the secondary electromotive force, will be almost equal to, and lie
in the opposite direction from, the secondary electromotive force, and is represented by the vector
C'EMFp. The vector sum of this counter electromotive force and the impedance gives the primary voltage both in value and direction. This
gives a simple completed vector diagram which
may be used to find readily any of the desired

mum.
With most

The Wireless Stations

of the World.

Space-telegraph stations of the world, to the number of 265, have been catalogued by the Bureau of
Equipment of the Navy Department, and the list
The various
will be published in a small book.
systems of space telegraphy used are also given in
each case.
•

According to

authority,

this

the

number

of

sta-

United States, 88 (of
each country is
which 10 are in the possession of the United States
and 32 are directly under the control of the navy)
United Kingdom, 43; Italy, 18; Germany, 13; Belgium, 1; Denmark, 4; France, 6; Holland, 8; Spain,
4; Portugal, 1; Gibraltar, 2; Malta, 1; Montenegro,
Norway, 1 Austria-Hungary, 2 Roumania, 2
1
Russia in Europe, 8 Sweden, 3 Turkey, 6 Argentina, 5; Brazil, 5; Canada, 5; Chile, 1; Costa Rica,
Mexico, 2 Panama, 2 Uruguay, 1 Trinidad, 1
1
Tobago, 1 Audaman Islands, 2 Burma. 1 Hongkong, 1 China, 5 Hawaii, 5 Japan, 2 Dutch East
India, 5; Russia in Asia, 1; Egypt, 2; Morocco, 2;
in

;

;

;

;

;

;

;

;

;

;

;

;

;

Mozambique,

;

;

2,

and Tripoli,

;

1.

;

means of a resistance in circuit with the motor
windings, there being a very considerable amount
of heat generated in this resistance, which heat is
generally wasted.
According to the present invention, all or a portion of this waste heat is utilized by inclosing any
desired amount of the controlling resistance within
the receiver or reservoir of the air-brake system,
as shown in the drawing, in which (A) represents
the compressor and (B') the receiver, in the latter
of which are inclosed several banks of controlling
resistance (r* r' r°) for the car motors (M) and
(M'), the controlling valve for the air-brake system being shown at (V), and the brake cylinder
being illustrated at (V). The motors are operated
in any desired manner by means of a controller
.

PROPOSED UTILIZATION OF HEAT FROM GAS-MANTLE
LAMP TO PRODUCE ELECTRIC POWER.

:

:

railroad systems at present in use the

control of the speed of the driving motors of the
locomotive or car is almost universally effected by

quantities.

tions

Compressor.

In several systems of train control, and indeed
elsewhere in mechanics, compressed-air and electrical apparatus are operated in conjunction.
Observing this fact, Arthur C. Eastwood of Cleveland
has invented an interesting device for increasing
the efficiency of systems employing apparatus operated by compressed air as well as electrical apparatus.
It is likely that the electrical apparatus in

—

e.mf

TFttrmfiK*

.

power

Passing over the questions of cost and efficiency
curious proposed lamp, the electric-light man
will notice with a chuckle the "powerful radiation
of heat" so freely confessed for the gas-mantle
lamp. This is hardly a recommendation for indoor
illumination in August.
in this

but which has to
constant force. The batteries used in the present
instance, given by way of example, consist of a
piece of metal (g), to the front part of which a
heating stud (h) and to the rear part of which
a cooling metal sheet (i) are attached. The batteries are arranged above the flame, and in the present case they are mounted particularly above the
reflector that is to say, the base parts of the elements constitute directly the reflector. The powerful radiation of the heat of the flame is kept off
as much as possible from the exterior soldering
joints of the batteries both by the mounting of the

FLUX.

X_PL

of

the studs in the neighborhood of their connecting
places with the battery.
By means of this arrangement a very excellent effect of the battery is produced.
The current generated thereby is conducted to the motor (m) by means of a conductor
(1) and by way of the base of the lamp."

batteries, the construction of

terial,

I Rp

121

above the reflector and by the arrangement of the centrally placed chimney. The heating
studs of the batteries extend through suitable guides
arranged in the chimney wall and are reaching
In order to produce a
radially into the chimney.
uniform powerful heating of the said studs only at
the connecting places of the same, with the battery,
a cover (k), consisting of an asbestos plate, is
mounted upon the free ends of the said studs in
the center of the chimney, whereby the' hot waste
gases of the lamps are compelled to rise in the
annular space between the asbestos plates and the
chimney wall, so as to impart a powerful heat to

batteries

(D).
It will be seen that under operating conditions
heat from the resistance (generated when the motors
are being started or operated at slow speeds) is
communicated to the air in the receiver, thereby
increasing its pressure while maintaining it at a constant
volume, and consequently decreasing the
amount of work which must be done by the compressor to maintain a mean pressure in the receiver.
As a consequence of this arrangement of
apparatus a smaller compressor may be employed
for a given service with a consequent smaller demand for power from the source of supply. This
invention is covered by a patent.

—

;
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treatment.
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of

cure

ham.
He told her sister that her nerves were
dormant and wanted waking up with electricity.
On his undertaking to restore her sight she paid
him 26 guineas. His treatment did her sister no
good.
The defense tried to prove that there was
no evidence to show that the defendant guaranteed
to cure his patients, but the jury, after an absence
In
of one minute, found the prisoner guilty.
passing sentence the judge referred to Richard as
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Electrical Operation of Cloth Printing, Finishing and

the

see

to

blind,

totally

application.

be able to

to

a servant, said she took her

ness,

sums

various

obtaining

for

money by falsely pretending
human ailments by electrical

out,

in

4,

Central

the

1905, the

West could be made
Keokuk

leaving out projects such as that at

on the Mississippi and at New Albany, Ind., on
the Ohio, which are in the discussion stage. This
is in a region, too, where coal is generally cheap,
and indicates that waterpowers can often be utilized
to advantage where the general conditions would
not seem to be particularly favorable. But in all
hydro-electric

should be

problems a careful individual study

made

of

each

case.

gases, such as those from blast furnaces,

have been for the last few years considered a
promising source of cheap power with the imAs readers of this journal
proved gas engine.
are aware, it is planned to utilize for power purposes

new

the

blast-furnace

made-to-order

where, with
will

gases

"steel

mammoth

of

Gary,

city"

near

Ind.,

the

Chicago,

iron and steel works, there

be gases, otherwise wasted, in profusion.

On

Hoffman recently read a
paper before the Society of German Engineers, in
which he estimated that in Germany no less than

this

subject

600,000

surplus

Dr.

H.

horsepower might be obtained
gases of coke ovens, and an

operation

into

in

1894

Less progress has been made
United States, but as noted above very
extensive works are now under way.
If these
prove as successful as hoped, it is probable that
120,000 horsepower.

in

the

many

before

years such a thing as waste gas

any considerable volume, that
to

is

—will

—in

have ceased

exist.

Steam turbines form

the subject of this week's

"The Small
Western

installment of the series of articles on

now

Station"

running

the

in

When one stops to reflect on the rapid
advance of the steam turbine in power houses he
is
struck by the remarkable change almost a
Electrician.

—

— wrought

form of prime mover
in the short space of four or five years.
It was
in 1904 that the Committee for the Investigation
of the Steam Turbine of the National Electric
revolution

by

this

Light Association presented

its first report.
This
committee made a second report in 1905 and its
third and last at this year's convention of the

when

association,

In

request.

says

was

it

last

its

turbine

is

discharged

recognized

Today

report.

as

a

own

its

committee

has very materially

situation

first

at

report the

(1906)

"The turbine

:

changed since our

steam

the

standard piece of ap-

and turbines of some type are being innearly all of the newer power houses."
And further: "During the discussion at the meetings of the committee it was decided that it was
unnecessary to continue any further tests on economy, as there were now so many turbines installed
paratus,
stalled

in

regular

in

giving

operation

satisfactory

results

and the most important matters receiving attention were the various details which go to make
up reliability and insure continuity of service."
Truly the steam turbine, like Caesar, has come,
has seen and has conquered. It would be difficult
to name an equal triumph in so short a space of
time in the art of steam power engineering.

Radium
tics,

presents

certainly; but

it

many wonderful characterismay well b'e doubted whether

demonstrates as possible the dream of the althe transmutation of the elements.
Lord
Kelvin has protested against the proposition subit

chemists

mitted

—

to

British

the

Association

that

the

pro-

duction of helium from radium has established the
fact of the

gradual evolution of one element into
is vigorously sustained by Prof.

This view

others.

H. E. Armstrong, professor of chemistry in the
City and Guilds of London Central Institution,
who, in a letter in the London Times, raises his
voice for the
the

it

conservative

professor,

quantity

or

"has

"No

faith.

handled

yet

one,"

radium

says

such

in

such manner that we can say what
That helium can be obtained from

precisely.

is

radium appears proved, but no proof has yet been
it is not merely contained in it."
Continuing,
Prof.
Armstrong points out the
danger of substituting imagination for research.
"There was a time," he says, "when the expression 'scientific caution' meant the highest degree
of caution, and it was supposed to be an attribute of workers in science.
Workers in the
radium school appear to have cast caution to the
winds and to have substituted pure imagination
given that

for

Waste

was put

Germany, and there are now constructed or
under construction gas engines capable of delivering no less than 400,000 horsepower when operated, with "poor gases."
During last year alone
one German firm is reported to have constructed
140 such engines of a combined capacity of

Central
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devoted to the subject will result in great
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horsepower from the waste gases of blast

in

apparatus

from lightning no one con-

steps to

New

August

the subject, and at least one electric-railway com-
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Among

it.

to

liberty

potheses, to

ourselves

postulate

the

should always be at

most

crack-brained

dream the wildest dreams,

of guiding inquiry, but
larity

we

on such a

basis.

as a

hy-

means

we should not court popuBy so doing we lose all

guide public opinion."
In other words, imagination in scientific investigation is not only permissible but desirable; the
man absolutely devoid of imagination would be

claim to

but a poor and lifeless searcher after truth. Nevertheless, imagination is to be used only as a help,
a

tool,

results

in

arriving at the conclusion.

which

are

said

to

be

The

established

actual

should

from the

be as clearly susceptible of proof as the steps of

additional

a

mathematical

demonstration.

:

:

August

mission.
By transmitting power in large quantities 160
miles from Niagara Falls, Ont., to Syracuse, N. Y.,
the Niagara, Lockport and Ontario Power Company
has accomplished a feat in electrical power transmisPower has been transsion w'orthy of attention.
mitted for a longer distance, but not, it is believed,
The Syracuse Herald of
in considerable quantity.
August 12th has an article on the subject of conWhile intended 'for; popular
siderable interest.
perusal, the account is accurate as far as it goes,
and gives some interesting facts. What follows is
taken from this publication.
Paul T. Brady, the only Syracusan who is a
director of the Niagara, Lockport and Ontario
Power Company, returned yesterday after having
been out of the city for the most of the time since
the Niagara power was put to practical use in proMr.
pelling the street-railway system of this city.
Brady said that he was able to make the statement,
after a thorough canvass of the situation, that the
use of the power transmitted the immense distance
from Niagara River, was an unqualified commercial
When asked by a Herald reporter regardsuccess.
ing the practical possibilities of the power here,
now that it was actually in use, he said
"In Western New York the people little appreciate
the value of the enterprise to-day. Their realization
of its value and importance will come from time to
Especially will it come to the people of
time.
Syracuse when it is understood that there is no
further occasion for a single smokestack making
Niagara power is
itself a nuisance to the people.
here and all throughout Western New York to stay.
When our lines are finished, when the additional
line we are now building is completed, the liability
to accident and interruption in the service will be
very slight."

"Did the two instances when the current was cut
here in electric storms during the two weeks
the power has been used show any defect in the

off

system?" was asked.

"Not

at all," said

Mr. Brady.

"The disturbance

was slight. The necessity of the Rapid Transit Railway Company for power became so great and so
urgent that we had to furnish the current before
But
the transmission line was entirely completed.
the work is going forward without delay."
Asked further concerning these two instances,
Mr. Brady said
"The starting of any 5,000-horsepower engine
would be attended with now and then an interrupThe
tion until it got in perfect working order.
electrical installation in any big new building would
likely show some weak places when first put in

would soon be remedied. We
have started the services later, after
these minor defects were found and corrected, but,
service,

would

they

but

like to

power was demanded at once. The
were not serious and mean nothing."
Mr. Brady's remark about the lack, of need of
a single smokestack in Syracuse led to further inquiry as to the amount of power the company can
supply.
The present lines have a capacity of 15,000
horsepower at Syracuse. The maximum demand of
the Rapid Transit under normal conditions is 5,oco
horsepower.
"This should leave some for commercial light and power," was suggested.
"We can furnish," said' Mr. Brady, in answer to
this, "all the power to run all the lighting and
power plants of Syracuse and have power to spare.
There is no occasion for any more black smoke

as I said, the

interruptions

Syracuse."

in

He was

asked if the Niagara power could be used
practicably for lighting.
He said that the current,
with the use of the proper machinery, could run
any kind of machine that is propelled by electrical power and do anything that any other mechanical power can do.
By the use of the proper
electrical machinery, the Niagara current can be
used for arc and incandescent lighting, storage batteries or anything of the kind.

The Niagara, Lockport and Ontario Power Comis not now taking its current from Lockport,
as is well known, but is using power generated bv
the Ontario Power Company on the Canadian side
of the Niagara River.
The intention is to erect a
pany

huge plant

Lockport, fed by canal from Niagara
River, because the fall will be higher at Lockport
and for other engineering reasons. This will take
Years to complete, and the demand for early transmission led to the Ontario arrangement.
When completed the Ontario Power Company's
plant will have a total capacity of 200,000 horsepower. With the present installation 50,000 horsepower can be developed, ten times the amount required by the Rapid Transit and more than three
times the present capacity of the Syracuse line.
The Niagara, Lockport and Ontario Power Company was incorporated in 1894 by some citizens of
Lockport, ostensibly to furnish power to industries
to be brought to that citv.
The promoters expected
to take power from Niagara River near North
at

Tonawanda, convey it to Lockport by canal, where
there would be three separate falls, at each of which
there would be a power plant.
At Lockport the
sheer fall is greater than at Niagara Falls.
The
water was to be conveyed thence to a creek emptying
into Lake Ontario, thus making an artificial island
of

all

the northwestern corner of the state.

Surveys,

:
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Niagara Falls-Syracuse Power Trans-

.

:

soundings

and other preliminary work

were done, and estimates were made as to the cost
of developing power. But the men interested never
succeeded in raising the necessary funds. The
project dragged along until 1902, when the Lockport
men who had it in hand were in New York, trying
Paul T. Brady of Syracuse, who
to secure capital.
is a representative of the Westinghouse Electric and
Manufacturing Company, met them and secured conof

trol

the

franchises,

believing

that

the project

be carried through on a farther reaching
He brought into the
scale than had been planned.
enterprise John T. Robin, a banker of New York,
and John Bogart, a former state engineer.
The Iroquois Construction Company was organGeorge C. Smith of New York,
ized by Mr. Robin
representing George Westinghouse, the multi-millionaire head of the Westinghouse Company; the
late Robert E. Drake of this city, Mr. Brady and
This company was to build the necessary
others.
could

;

plant.

According to the terms of the charter of the NiLockport and Ontario Power Company, if
work was not begun before May 20, 1904, it would
It was deemed advisable
lapse and be forfeited.
to secure further extension, and some additional
rights were also desired, including permission to increase the capitalization to more than $10,000,000.
This led to the memorable attempts to get legislation in 1903 and 1904, which were unsuccessful
owing to the clamor of the press and powerful opposition that came in many forms. The newspapers objected to any further use of Niagara River
and to jeoparding the falls for commercial purposes. The power company laid this and other
opposition to the power companies at Niagara Falls,
which did object to having additional entrants in
agara,

the

The opposition defeated this legislation and has
since led to a national movement for the preservation of the falls and further encroachments thereon,
and to the limiting, to some extent, of the water
that may be taken from Niagara River for commercial purposes.
Without going over the merits of the controversy,
which are now so well known, it is sufficient to say
that the Niagara, Lockport and Ontario companv
had a charter which its lawyers considered enough
without further legislation and the work was begun.
Since then, under the State Lighting Commission
law, passed in 1905, the company has exercised the
pawer of condemnation of land for its transmission line.

In 1904, realizing that it would take several years
develop power from this canal enterprise, Mr.
Brady suggested that terms be made with the On-

to

Power Company, which had

its

large plant on

the Canadian side nearing comoletion. This brought
into the enterprise the men interested in the Ontario Company, including John J. Allbright of Buffalo and his associates, so that the two companies
are

more or

less allied.

task was then taken up of building the
transmission line to this city. The late Robert E.
Drake, the street-railway lawyer of Syracuse, was
placed in charge of securing rights-of-way. and he
did the work so well that the company has now
communicated electricity half way across the state.
It has
a right-of-way 300 feet wide from the
Niagara River to Lockport, a distance of 20 miles
one 200 feet wide from Lockport to a point south of
another 100 feet wide from
Rochester, 60 miles
Lockport to and around Buffalo, 30 miles, and a
partial right-of-way on the distance of 85 miles
between Rochester and Syracuse. All the land is
owned in fee, making the company one of the

The

;

largest real estate owners in Western New York.
In order to hasten the completion of the line to
where a contract was entered into
Syracuse,
through the Mohawk Valley company which owns
the street-railway stock held by the so-called Vanderbilt-Andrews interests to supply the power for

—

—

Rapid Transit system, an arrangement
was made whereby a portion of the West Shore

the

the falls by means of tunnels, electricity is generated at 12,000 volts. Then by step-up transformers it is raised to 60,000 volts and carried at that
voltage to the point where it is to be used. At
that point it is reduced by transformers to tfie
proper voltage necessary to accommodate the machinery to be used.
Power men have stated that the progress to this
point is best illustrated by the fact that as late as
1892 a most elaborate set of plans was prepared
by the best American and European engineers to
transmit power from Niagara Falls to Buffalo by
compressed air. These plans are now in the office
of John Bogart in New York.
"The work is in no sense an experiment," said
one of the Niagara, Lockport and Ontario men.
"It is a success and a triumph of modern electrical
engineering."

The lines to Rochester have a capacity of 40,000
horsepower; between Rochester and Syracuse, 10,000
to 15,000 horsepower, and from Lockport to Buffalo about 20,000 horsepower.
Lines are now under
construction to Auburn, Batavia and numerous
other points at which the company is under contract to deliver its power.
The company is supplying the Rapid Transit system of Syracuse and
preparing to supply several other railways conby the Mohawk Valley company.
It is asserted that the company could now supply
the Syracuse Lighting Company, in addition to the
Rapid Transit, and have power to spare. Men connected with the company declare that the crying
need in Syracuse is for cheaper power, and that
when it is had at the small cost they say it can be
furnished with waterpower behind it, it will revois

trolled

and vastly increase

lutionize

industrial

business

in

Syracuse and elsewhere.

field.
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entire

Railroad right-of-way was secured in addition to
the rights owned in fee between Rochester and
Syracuse.
W. K. Archbold of the Archbold-Brady company
of Syracuse made the first estimates of the cost
of the line, and that company was given the conTwo lines of these
tract to build the steel towers.
were built between the Niagara River and Rochester, one line from Lockport to the plant of the
Lackawanna Steel Company, south of Buffalo, and
Each line
one line from Rochester to Syracuse.
requires about 12 steel" towers to the mile, and
there are 200 miles of towers. Work is progressing
on a duplication of the line between Rochester and
Syracuse over private right-of-way, and when this
is
completed the capacity to Syracuse will be
doubled and the liability to interruption reduced
to what the company's experts believe will be practically nothing.
The Niagara, Lockport and Ontario Power Company's engineers say that this is the largest and
most comprehensive system of long-distance power
transmission and power distribution ever completed.
There are other lines that are longer, but they
carry smaller amounts of power compared with
what the Niagara, Lockport and Ontario lines are
laid out to take care of.
At the plant on the river, at the base of the
falls, to which the water is communicated around

The company

now controlled by George Westinghouse, H. H. Westinghouse, George C. Smith
and Paul T. Brady for the Westinghouse company
and John J. Allbright, General Hayes and associate
of Buffalo, with General Francis V. Greene of the
Ontario Power Company.
The

electrical

is

engineer in charge for the Niagara,

Lockport and Ontario is Ralph D. Mershon of New
York.
The engineer in charge of construction is
F. B. H. Paine of Buffalo.

Cost of Lighting

in

Newcastle, England.

Reduced

rates for electric light have recently been
promulgated in Newcastle, -England. Reporting on
the subject, H. W. Metcalf, consul at Newcastle,

says

"The Newcastle Electric Supply Company inaugurated the reduction in tariffs and the Durham Company followed suit, both bringing the price of lighting down to a flat rate of zVa pence (7^ cents) per
unit (kilowatt-hour), less five per cent., or practically 31/2 pence (seven cents) net, a reduction bv
the former of 17 per cent, and by the latter of
46
per cent. It has been an established principle in
the electrical industry for many years that when
the cost of a unit of electricity represents about
one-seventh of the cost of 1,000 cubic feet of gas
the expense of the two for lighting purposes is about
the same. This rule has been accepted by electrical
engineers for some time, but it is only recently that
they have been able to show that electricity could
hold its own with- gas in the matter of price. Gas
in Newcastle costs two shillings (49 cents) per 1,000
cubic feet, or one shilling 10 pence (45 cents) net,
and electricity costs zVi pence (seven cents). The
two electric companies are now supplying over 36,000,000 units per annum."

Sub-station Apparatus for the Chicago
Drainage Canal.
Sealed proposals are asked by the Sanitary District
of Chicago for furnishing electrical apparatus and
materials and installing the same in the sub-station
of the Chicago Drainage Canal for power transmission.
The proposals are invited on the following divisions of work:
Division A, switchboards and instruments ; division
B,
oil
circuit-breaker switches and
knife
switches division C, bus-bar compartments division
D, transformer connections and station wiring; division E, electrically driven pumps, motor generators
and transformers ; division F, electric traveling
cranes division G, storage battery.
Proposals will be opened by the board of trustees
on October 3d. All bids must be made in accordance with the plans and specifications of the Sanitary District (American Trust Building, Chicago)
and upon blank forms furnished by the District.
_

;

;

;

Illinois State Electric Convention.
The annual convention of the Illinois State ElecAssociation will be held at Springfield, 111., on
September 19th and 20th. The headquarters will be
at the Leland Hotel.
It is believed that there will
be a large attendance, and manufacturers and supply

tric

houses are invited to send representatives.

Secre-

Chubbuck of La Salle says that in the
two or three years the supply men have been
very kind in exhibiting novelties, and exhibits of
anything of interest to members will be gladly retary H. E.

last

ceived at this year's convention. D. Davis of Litchpresident of the association.
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THE SMALL CENTRAL
Practical Hints on

CHAPTER

Its

Construction and Operation.
of buckets running at a high velocity, the steam left
the first moving row with considerable velocity left,

VII.

Steam Turbines.
General Observations.
of

stations
articles

the

size

—While

considered

steam turbines are

not,

STATION.

was then
it

true that in

is

this

in

as yet,

series

of

extensively

employed, nevertheless turbines are now available ill
sizes; and this type of prime mover has
come to be used so extensively in central-station
work, considering the whole industry, that the managers of all stations, large and small, should be
familiar with the characteristics and advantages of
this class of apparatus, which, within five years, has
contested in such a remarkably successful manner

small

redirected, but not re-expanded, and the
remaining velocity absorbed by successive rows of

buckets.

Examples of

this

type

are

.

the

Riedler-

Stumpf, the Kerr and the Curtis, though the latter
uses from two to four rows of nozzles.
Variations of the other type are the Rateau, the
Zoelly, Hamilton-Holtzworth,
and others. In the.
machines of this type the proper areas are allowed
through the blades, in order to get the required
expansion; in the other the nozzles only are so
proportioned. In
Parsons type the entire
the
periphery of the stationary as well as the moving

August

18,
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opposite end of the shaft on the outside of the
wheel. There is a fourth bearing between the pinion
and the wheel, but this serves merely as a gland
to prevent steam leaking out or air leaking into the
casing which surrounds the wheel. This fourth
bearing is also free to move in a radial direction
with the shaft so not to check the flexibility desired.
The bearings are made in halves, lined with
anti-friction metal, lubricated by a continuous stream
of oil, those on each side of the pinion being rigidly

supported by their pedestals, while the one at the
outer end of the shaft is
the ball on the bearing
socket support by means
it thus self-aligning and
tions of the shaft

of the ball-and-socket type,

being held up against the
of a coiled spring,

making

any

oscilla-

free to follow

Surrounding the wheel is the casing, which also
and the connection to the exhaust
pipe.
There are a number of the nozzles, some
of them having hand-operated valves to use in case
of overload and the others being always open to
carries the nozzles

steam.

Driven from one of the spiral gear shafts is a
very compact and simple governor of the springloaded fly-ball type. It operates a butterfly valve
in the main steam line, thus regulating the amount
of steam passing into the turbine for the varying
The momentum of the moving wheel is so
loads.
great that when there is a sudden dropping off of
the load, when running condensing, the turbine
would speed up excessively if it were not for a
vacuum-breaking valve, also .actuated by the govThis valve merely admits air to the inside
ernor.
of the casing, increasing the density of the medium
in which the wheel is revolving, and thus checking
very effectively a rise of speed. When the wheel
reaches the proper speed again the valve closes and
the vacuum immediately goes back to its former
condition.

In the smaller sizes there

having on

it

two opposed

is

one main power shaft

gears, so that there is

no

thrust in either direction. On the larger machines
there are two of these shafts, and therefore two
FIG.

13.

supremacy of the piston engine in the great
steam-driven electric power plants of the world.

the

The nature of the turbine was of course understood much earlier than that of any other form
of the steam engine, but, due to difficulties of conand application, the machine could not be

struction

put to any practical use until very recent years.
Parsons and De Laval may be considered the
fathers of this type of prime mover, though they
really worked from opposite ends of the problem.
De Laval planned to utilize the simplest possible
form, that of a jet of steam impinging on a single
wheel, as in the Pelton waterwheel, while Parsons
very shortly produced the more highly developed
form, from the standpoint of steam distribution, in
which there are a great number of blades or buckets
arranged in numerous rows. The great difference
between the two types is that in the De Laval as
much of the energy in the steam as possible is first
converted into the kinetic energy of velocity, by
expanding through a suitably formed nozzle, and
then as much of this energy as possible is absorbed
by the buckets of one moving wheel. In the Parsons turbine, on the other hand, between numerous
rows of revolving blades are placed similar rows
of stationary blades, these latter acting as nozzles,
as well as guides, to give the proper direction to
the steam. In going through the first row of these
stationary blades a small part of the energy in the
steam is converted into the kinetic or velocity form
and is immediately absorbed by the corresponding
row of moving blading, and so on throughout the
length of the turbine, each pair of rows converting
and absorbing its share of the available energy, or,
in other words, forming of itself a simple turbine
with a small range of pressure.
In the single-wheel type the steam, expanding
from the initial pressure to the final, attains a
velocity of from 2,000 to 3,000 feet per second before
impinging upon the moving wheel, which therefore
has to travel at a peripheral velocity as nearly onehalf of this as is practical. In the other type,
however, the velocity of the steam is between 150
and 600 feet per second in each set of rows, and
the whole runs therefore at a corresponding peripheral velocity of from 75 to 300 feet per second,
giving a much lower speed of revolution.
It
was of course natural that modifications of
these two types should be designed, numerous machines being brought out which follow one or the
other type more or less closely, and later machine-;
which are combinations of the two.

One

of the

first

of these

was

generators or pumps, as the case
The De Laval turbine is used

SECTIONAL PLAN OF DE LAVAL STEAM TURBINE.

that

of the single-

wheel type, in which, instead of having a single row

rows are

with blading, so that all the open
space inside the turbine is filled with the moving
steam, and the proper areas obtained as the steam
expands, by lengthening the blades and increasing
the diameter of the rows.
further result of this
is that part of the expansion in each elemental set
takes places in the moving row, giving up its energy
by the reaction on the blade as well as by the
impulse of the steam striking it, also reducing the
filled

A

relative velocity of the

steam and blading.

Modifications of this type, as the Rateau, might
also be said to belong to the .other, as the. first
stationary rows of blades have only a few openings,

which

act as nozzles, all the expansion of the set
taking place at this point. Space for the expanding steam is allowed by increasing the number of
these openings in the successive rows.

Of the combinations of the two types, the Warren-Crocker turbine is an example. In the first part
of this machine the expansion takes place in nozand in the latter portion in rows of blades.
There are of course many other forms and modifications of the above and new ones are being con-

zles,

stantly brought out.

The De Laval Turbine.— As
De Laval turbine consists of a

may
for

be.

the

smaller

sized generators up to about 300 horsepower, both

and similar purposes and
used extensively for
conoidal and centrifugal pumps.
The Riedler-Stumpf Turbine. Very similar to
the De Laval in principle, the machine now under
consideration differs from it in that it is more nearly
of the form of the Pelton waterwheel, the buckets
being milled in the periphery of the wheel, and the
steam acting on them from nozzles placed in the
plane of the wheel and tangential to it, and then
direct current for exciting

alternators.

They

are

also

passing off at the sides, the angle of the buckets
being just sufficient for the off-going to clear the
oncoming steam. In some cases tnfs turbine is also
built with a second wheel on which are similar
buckets, the steam leaving the first set being turned
through an angle of 180 degrees and acting on it
as on the first wheel.
In these turbines the diameter of the wheel used
larger than in the De Laval, so
is considerably
that for the same peripheral velocity the revolutions
of the wheel are considerably less, doing away with
the reducing gears.
This type of turbine is built in units of as high

above, the
wheel, on
which are mounted the blades or buckets, propelled
by the steam, expanded through one or more noz-

as 2,000 kilowatts.

zles.

steam from the nozzle impinges on the moving
buckets, leaves them with a residual velocity, passing into a chamber fastened to the casing, is there
reversed in direction and again impinges tangentially
onto the same wheel as before, but, as the wheel
is moving, onto buckets that are free from other
steam, and this is repeated until the velocity is
totally absorbed, finally passing out through a suit-

stated

Crocker-Wheeler-Terry Turbine.

single

The wheel itself consists of a solid steel disk of
a thickness at the center about one-fifth the diameter
and tapering off to the rim to a very small part of
this, the object of this section being to give equal
radial and tangential stresses throughout the wheel.
The blades or buckets are drop forgings, dovetailed into the rim of the wheel and then lightly
caulked into place. The shaft is of small diameter
and of exceptional length between bearings, so that
the wheel will revolve about its gravity axis at the
high rate of speed required, eliminating all vibration.
In the smaller sizes the shaft is in one piece,
passing through the wheel, but in the larger designs
the wheel is solid and the shaft is in two parts,
bolted to the face of the wheel by means of suitable
recessed flanges, so that the whole runs perfectly
true.
The design of the various parts is shown
very clearly in Fig. 13.
As the speed of the turbine wheel is so high it
was found necessary to reduce it for transmitting
the power. This is done by means of spiral gears
of a ratio of about one to 10. The pinion is cut
on the same shaft that supports the turbine wheel,
and this is supported by bearings at three points,
one on each side of the pinion, and the third at the

of the
nozzles

De

Laval type receives

its

—

This turbine
steam from the

tangentially to the bucket-wheel.

The

jet

of

ably placed hole in the casing into the exhaust pipe.
There are four nozzles and groups of reversing
chambers, the nozzles being opened and closed by
valves operated from the outside of the casing, so

number in use may be proportioned to the
The buckets and reversing chambers are semi-

that the
load.

in form, with their open sides facing
each other, and are so inclined to the surface of
the wheel that the steam, after being reversed in
each chamber, passes onto the next moving bucket,
The wheel consists of two steel disks mounted
etc.
on the shaft and bolted at the circumference, where
they hold the forged buckets.
Bearings and glands of the usual form are used,
and, due to the moderate speed of the turbine, the
wheel is directly connected to the generator.
The Curtis Turbine. As pointed out in the first
part of this chapter this turbine is a development

cylindrical

—

.
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The
or modification of the simple De Laval type.
general form of its construction, showing the vertical

design,

is

illustrated in Fig.

14.

This machine consists of two or more stages or
expansions, in each of which the velocity of the
steam is absorbed by two or more rows of blades.
The steam passes through suitably designed nozzles
and impinges on the first row of blades, leaving it
with considerable residual velocity, is then redirected onto a second row of blades, and so on till
There is then usually
all the velocity is absorbed.
a second set of nozzles which allows the steam
to expand to the final pressure, the velocity being
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completing a circuit through the various
operating the valves.
There are several
different mechanical systems, but the control becoming the most used is that by steam, in which there
are pistons on the valve stems, and the steam, being
admitted to one side or the other, opens or closes
the valve as the case may be, this admission of
course being controlled by an operating or relay
valve connected to the governor.
The revolving wheel is of course enclosed by the
cast-iron casing supported by the walls of the exhaust chamber and base of the machine. Mounted
on the cylinder are the steam chests and also the
frame which carries the generator and guide bearfingers

magnets,

There are three of these bearings, at the
bottom, middle and top of the shaft. The bottom
one is really part of a step bearing under the end
of the shaft, and which supports the whole weight
of the revolving parts, and all three merely serve to
keep the shaft in line and have no real pressure
upon them at all. The upper two are readily adjustable, so as to bring the shaft into line, and once
adjusted should not need any further change. The
thrust or step bearing consists of two cast-iron
blocks, one held on the end of the shaft and the
other in the base of the machine, immovable horizontally but capable of vertical adjustment by means
of a powerful screw. The blocks are recessed
slightly in the center, and into this recess, from up
through the lower block, the oil or water is forced
under sufficient pressure to keep the two blocks
apart and support the required weight.
Mounted on the upper end of the shaft is the
revolving portion of the generator. This, in the
case of alternators, is the field, and with directcurrent machines is the armature. On the extreme
upper end of the shaft .is the governor. Usually
the shaft is all in one piece, although in some cases
there may be a coupling between the turbine proper
and that part used for the generator. There are
special glands around the shaft where it passes out
of the casing. These are packed to prevent leakings.

mean diameter of those containing the blading.
In the surface of these drums or pistons are cut
small grooves, intermeshing with collars or strips
fastened in the inner surface of the cylinder. Steam
passages connect similar sides of the two sets of
drums, so that there are always two equal and
opposite pressures on the spindle/ causing it to be
balanced in an axial direction, and therefore there
thrust.
is no end
Steam is admitted in the space
between the smallest diameter drums and passes

the

through the blading, expanding as it progresses, giving up part of its energy in each set of blades.
While there is no actual contact between the grooves
on the balancing pistons and the cylinder, the space
between them is so small that the leakage of steam
is reduced to a minimum.
The bearings, one on each end of the spindle, are
supported by pedestals which are part of the same
'

casting as the casing, but are located entirely outside
of the cylinder, so that they are very accessible and

can be completely removed without taking out the
Where the spindle passes through the
spindle.
cylinder there are water-packed glands, to prevent
There is no oil used upon them and
all leakage.
no solid contact of any kind. There are two types
of bearings used, one for the smaller, higher speed
turbines (from 1,200 to 3,600 revolutions per minute) and the other for speeds below 1,200, this
speed depending on the size of the machine.
In

the

large

size

turbines,

5,000

kilowatts

and

with a speed of about 750 revolutions per
minute, the bearings are of cast iron, lined with
anti-friction metal, and with the globe
type of
mounting, so that they are self-aligning. Those used
with the higher speeds consist of several concentric,
brass tubes, or sleeves, the inner one serving as the
bearing proper, in turn held in a heavier cast-iron
sleeve which rests on the pedestal. These sleeves do
not fit each other exactly, but have a small space
between each one filled with oil, forming a cushion,
thus giving a certain freedom to the spindle, allowBoth
ing it to revolve around its gravity axis.
over,

CONSTRUCTION OF CURTIS STEAM TURBINE.

FIG. 14.

absorbed as in the first wheel. In some designs
there is a third and fourth set of nozzles.
maximum
that,
for
desirable
It is of course
economy, the pressures at the different points be the
same at all loads, and this is attained by varying

number of nozzles

The

first
set of
spring-loaded
fly-ball governor, and this may also be applied to
the second set, although usually the nozzles are
The nozzles are so designed
regulated by hand.
that the velocity of the steam leaving the various

the

nozzles

is

sets shall

therefore

in

use.

regulated by a

be the same, utilizing wheels of the same

diameter.

This turbine is different from all the others, in
it is constructed with a vertical shaft, as shown
in the cut.
Mounted on the lower end of this shaft
are the driving wheels of the turbine. They consist
of. steel disks, with hub and rim all of one piece.
The revolving blades are either milled out of The
rim as in the smaller machines, or are milled in
sections from steel or bronze blocks, and these
Over the ends of
bolted to the rim of the wheel.
the blades is riveted a band or shroud of steel to
prevent the steam from passing out in any but the
proper manner. The stationary or guide blades are
also
cut in segments and are then mounted on

that

which form part of the walls of the enclosing
After the revolving wheels are put into
place the stationary blades on these plates are slipped
into position from the sides and bolted into the
frame of the casing, forming a steam-tight joint.
The nozzles are cut in groups, and placed with their
plates

casing.

admission

openings in a horizontal plane, with
one group ori each side of the turbine.
Mounted on top of these nozzle plates are the steam
chests, with openings in the bottom corresponding
to the nozzle openings.
These ports are provided
with valve seats and are opened or closed by means
of poppet valves, operated by some positive means
controlled by the governor.
Various means of operating these valves are employed, mechanical, electrical and by steam.
In the
electrical system electromagnets open and close the
valves.
The governor moves a drum which makes
contact by light fingers pressing against it, these
usually

FIG. 15.

age of steam.

All

TYPICAL WESTINGHOUSE-FARSONS STEAM TURBINE.

bearings are supplied with

oil

from a separate oil pump.
Machines of this type range in size from 500 to
8,000 kilowatts and vary very little in form for the
In the larger units the condenser is
incorporated in the base of the turbine so that the
exhaust steam passes directly off of the last -row
of blades onto the condenser tubes. Smaller sizes,
from 25 to 300 kilowatts, are built in a horizontal
type of Curtis turbine, both vertical and horizontal
designs being made by the General Electric Comdifferent sizes.

spindle, outside of that bearing, and in them mesh
the corresponding grooves of a thrust block. This
block is in halves, an upper and lower, adjustable
in

As

pany.

The Parsons and Westing-house- Parsons Tur-

—This

England by Parsons', has been brought out in this country by the
Wesnnghouse Machine Company. This latter form
It consists
is show.i somewhat in detail in Fig. 15.
bine.

with a continous
of bearings are supplied
stream of oil which; on leaving the bearing, is
returned through a strainer and cooler and pumped
back to the bearing again. All bearings have liners,
by means of which the spindle may be adjusted in
any radial direction for purposes of alignment.
Grooves are cut in the high-pressure end of the
styles

turbine, developed in

of a long horizontal spindle or rotor, supported at
each end by bearings. On the spindle are drums,
usually three in number, of varying diameter, the
rows of blades, of increasing size to allow for ex-

pansion,

being mounted

in

grooves

cut

in

their

Surrounding this is the cylinder or casing
which contains rows of blades corresponding to
those on the spindle, and alternating with them.
Also mounted on the spindle, and extending in the
opposite direction from the blading, are further
drums, of the same number and corresponding to
surfaces.

opposite directions by means of indexed screws.
there is no thrust to overcome, the block serves

merely

to

hold the spindle in the proper position, at

same time giving it a slight freedom of axial
movement. On the end of the spindle is a worm
driving a shaft which operates the governor and the
oil pump.
the

The governor

is

also of the fly-ball, spring-loaded

and controls the two steam-operated admission
valves.
These valves are of the double-seated poppet
form, one of them for all loads up to full and the
type,

The first or primary valve
other for overloads.
admits steam to the first set of blades, and when
it is wide open the secondary valve begins to open,
admitting the steam to the second diameter drum,
thus increasing the capacity of the machine to any
100 per cent, overload.
desired amount up to
Mounted on the valve stems are small pistons,

WESTERN ELECTRICIAN

126
Steam is
corresponding cylinders.
in
allowed to leak past the stem under the piston, from
which space there is a port leading to a small piston
valve or plunger, operated by the governor. When
this port is closed the steam accumulates under the
piston, raising it and admitting the steam to the
turbine. The plunger is given a reciprocating motion by a system of levers leading from the governor
working

and the governor itself regulates the
extent that the port is closed each time the plunger
goes down, the main valve thus also having a beat
of more or less magnitude according to the load.
heavy coiled spring tends to hold the valves

mechanism,

A
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QUESTIONS AND ANSWERS.
Operation

in

Synchronism and PowerQuestion.

W. E. M., Chicago Heights: Can I synchronize
a 180-kilowatt and a 3So-kilowatt machine, twoIs it the
phase, 60-cycle, 440 volts, successfully?
practice in a plant that has machines of these sizes
to have a power-factor meter on the switchboard?

How many

repeating coil in the listener's circuit requires a moderately large current for proper action in the repeating coil.
This consideration and the further fact

connections has a power-factor meter,

is far superior as a voicecurrent generator put the talking arrangement of
receivers in the experimental class as a telephone
system. And although it was inaccurate to say that
the voice could be heard only a "few feet" with such

an arrangement, emphasis was intended to be laid
fact that the arrangement is not practicable
for ordinary telephone service.

on the

the meter connected to a two-phase fourwire 60-cycle 440-volt system?
is

Charging Storage Batteries.

Answer.

closed.

In this type of turbine the blading is usually cut
strips of steel drawn to the proper shapes and
then inserted in grooves in the spindle and cylinder.
The blades are separated the proper distance by
small pieces of the same material, which are

from

sizes

Maroa, 111.
have a dynamo giving
I
eight volts, two amperes. I also have two fourvolt, 30-ampere-hour storage cells.
Must these be
O.

L.,

:

connected in series or multiple when being charged,
will a higher voltage charging current shorten
the number of hours it will take to charge the

and

caulked down into the grooves, holding the blade
These machines are also provided
very securely.
with automatic stop valves on the steam line, which
are operated by a small separate governor on the

end of the

Question.

of machines should operate successfully in parallel if they are wound to give very close
to 440 volts at the speed of synchronism and if the
engines which run them govern closely. It is the

These

1906

that the carbon transmitter

factor Meter.

and how

1 8,

cells?
Potential

Answer.

coils.

your dynamo can be made to give 10 volts
with two amperes current it will charge four
30-ampere-hour storage cells in series in approximately 16 hours, if in good condition. If the dynamo cannot be made to give more than eight
volts and two amperes, it will be necessary to
charge the cells, two sets of two cells each, in
multiple, requiring approximately double that length
If

spindle.

revolving portion of the generator, usually
the field, is mounted on bearings similar to those
on the turbine proper. The pedestals supporting
these are independent of the turbine but rest on the

The

p

urmLn
COIL

<-

Q
i

same bed-plate. The two shafts are connected by
means of a flexible coupling, and the generator bearings are capable of the same adjustment as those

of

time.

of the spindle.

[To be continued.]

a

Nlchtheroy Power Transmission

High-speed, High-overload-capacity
Motor for Testing Purposes.

in

Several especially interesting motors have
cently been installed for testing purposes by
International Steam Pump Company in its

Brazil.

The City of Nichtheroy, some 30 miles north of
Rio de Janeiro, South America, has given its name
to a new electric transmission system for supplying
power and light to the towns of Cascatinha and
Mage, as well as the city named. Electricity is to
be generated by waterpower and transmitted at
44,000 volts to sub-stations at the cities mentioned.
At the main generating station the initial equipment
will comprise three three-phase revolving field, 2,000kilowatt generators, built by the General Electric
Company. These machines, as well as two 75-kilowatt exciter sets, will be driven by waterwheels
made by J. M. Voith & Co. of Wurtemburg, Germany. The excitation current for the main generators will be furnished at 220 volts, the generator
voltage being 2,300. This voltage will be stepped
up to 44,000 volts in a bank of six water-cooled
transformers, each having a capacity of 1,000 kilowatts and operating at 60 cycles. There is to be 1
spare 1,000-kilowatt transformer ana a 3,000-kilowatt
generator as a reserve. A very complete switchboard will be installed, all switches as well as rheostats being electrically operated from the board by
remote control, so that there will be no high-tension
wiring at the switchboard. From the main generating station the power is to be delivered over a steel
the three sub-stations. At the substations the transmission voltage is reduced to 6,600
For this purpose there
volts for the local delivery.
will be four 750-kilowatt transformers at Nichtheroy
and four 350-kilowatt transformers at each of the
other stations. Cascatinha and Mage. In each station one of the four transformers will be installed,
as a reserve. The complete electrical installation for
this latest South American development will be furnished by the General Electric Company through its
representatives, Guinle & Co.

tower

line

to

DIAGRAM OF CONNECTIONS OF POWER-FACTOR METER
ON TWO-PHASE SYSTEM.
practice

to

where there

have
is

a

power-factor meter in plants
be considerable lag in the

likely to

current part of the time. Such a plant would supply,
for instance, partly a motor service and partly a
light service.

The power-factor meter for a two-phase four-wire
440-volt system has six connections and is connected
as

shown

in the

accompanying diagram.

What Does

"Multiple"

Mean?

Question.

W.

In "Questions and
H., Gordon, Neb.
the Western Electrician of July 7th,
C. A. P. used the expression "two receivers connected in multiple," and you also use the same
phrase in your answer. I do not see how receivers
can be in multiple if there are only two of them on
Please inform me as to the meaning of
the circuit.
the word "multiple" as used in electrical work.
F.

Answers"

:

in

re-

the

New

Worthington Hydraulic Works at Harrison, N. J.
The motors were built by the General Electric
Company and are used in testing blowers, pumps,
air compressors, etc., being permanently installed
on suitable foundations in such a way that the
machinery to be tested can be easily brought up
to them.
The machines are remarkable because
of their high overload capacity and wide speed
range for these purposes.

The

largest of these

companying
horsepower

units

is

shown

in

.

the

ac-

This motor delivers 200
at 220 volts, running at 750 to 1,500
revolutions a minute, and 100 horsepower and no
volts running at 375 to 750 revolutions a minute.
A similar range in capacity and speed is obtainable
with each of the other motors, having full load
rating of 100 horsepower, 30 horsepower and 10
horsepower, respectively, at 220 volts.
All the machines are of the four-pole type and
will carry 50 per cent, overload for two hours at
any speed within the range specified. The motors
operate on the three-wire system, the fields being
illustration.

Answer.
The arrangement submitted by

C. A. P. in a
sketch (not published) consisted of a receiver and
transmitter "bridged" or connected "in multiple" on
With respect to the line upon
a metallic circuit.
which they were shown connected they could be
said to be in multiple, in which case the meaning
would be synonymous with the expression "in parallel."

Houston defines a "multiple circuit" as one "in
a number of separate sources or separate

which

Tungsten Lamps

to be

Commercially

Available.

From

time to time during the last year or so
there have been rumors of the coming of the commercial tungsten lamp, and now the General Electric Company makes the important announcement
that for many years it has been engaged in the
development and perfection of a pure tungsten
filament for the manufacture of high-candlepower
incandescent electric lamps.
Tungsten possesses the property of withstanding
very high temperatures, and when used as a filament for an incandescent lamp shows an efficiency
of between one watt and 1 J4 watts per candle.
The life of the tungsten lamp, it is said, will be at
least equal to that of the ordinary carbon-filament
incandescent lamp.

The recent results attained by
Company in the production

tric

ments place
gators

it

in

the

front rank of those investi-

who have been engaged

this difficult

problem.

the General Elecof tungsten filain

working upon

Preparations are being

made

by the company named for the manufacture of
these lamps of high candlepower upon an extensive
scale.

receptive

devices,

or

both,

have

all

their

positive

connected to a single positive lead or conductor, and all their negative poles connected to a
The same ausingle negative lead or conductor."
thority gives a "parallel circuit" as "a term someWith respect to
times used for multiple circuit."
the terminology, in this instance, the number of devices connected to the circuit makes no difference.
A "multiple cable," however, is one having more
than one conducting wire or circuit.
poles

Telephone Receivers as Transmitters.
W. F. H. also protests: I think you are mistaken
as to the distance over which a receiver will act as
I.
know by experience that
a magneto transmitter.
two persons with fairly good hearing can converse
over a distance of several miles, using receivers as
transmitters.
The point brought up needs further elucidation,
perhaps.
With an artificial line representing very
closely actual conditions in a fairly good line of No.
10 wire, conversation has been transmitted over an
equivalent distance of as much as 100 miles.
This
was done without a battery supply and using two
receivers only.
But the common-battery system in
which the fluctuating direct current carrying the
conversation creates an alternating current at the

HIGH-SPEED MOTOR WITH UNUSUAL OVERLOAD CAPACITY.
excited from the 220-volt mains, and the armatures
being connected through double-throw switches to
the 220-volt or 1 10- volt mains, according to the
speed range required.
The speed ranges are obtained by field control and the 200-horsepower and
100-horsepower machines are built with commutat-

A

ing poles.

German

silver resistance,

shown

just

below the terminal board in the illustration, is used
to make the final adjustment of the current in the
commutating field coils. By this arrangement sparkless commutation at all loads, including 50 per cent,
overload,

is

assured.

from the large capacity and high-speed
range, these motors have several interesting strucAside

features.
On account of the high surface
speed of the commutators in the 200-horsepower
and -ioo-horsepower machines, an improved shrink
ring type of commutator is used.
The brush rigging is similar to the form recently adopted in
Curtis
turbine
generators.
high-speed direct-current
The brush-holder studs are of stiff-ribbed design,
and the brush-holders are secured to the studs by
bolts passing through machined joints of special
form, making the entire brush system extremely
rigid in spite of the unusual length of the studs.
The motors are materially lightened by making the

tural

:
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magnet frames

of

steel,

and both

armature

and

coils are built to give proper ventilation at
Particular attention has been
the overloa'd capacity.
paid to balancing rotating parts, so that vibration
within the wide variation of speed and load is
eliminated.
field

Isolated-Plant Engineering.
In a paper recently presented before the UniverColumbia Electrical Engineering Society,
sity of
Mr. Putnam A. Bates, consulting engineer of New
York city, discussed the subject of isolated-plant
The first part of the paper was deengineering.
voted to general observations concerning the factors
entering into such determinations.
The last part
of the paper, however, was taken up with a concrete example of how to proceed in the calculation
of an isolated plant for a factory building to disThe author's statement
place an old equipment.
of the problem and its solution follows
In order to bring out more clearly the practical
application of what has been said, to particular
an isolated power station
cases, let us consider
for a manufacturing plant consisting of several
buildings spread over the greater portion of a city
block and located about 600 or 800 feet from the
river.

This plant consists of several machine shops for
doing both heavy and light work, a forge shop, a
pattern shop, a storage loft for patterns and an
building.
for the operation of machinery in the various shop buildings was originally supplied by two
steam engines located at different points in the
works, each supplied with steam from a single
boiler nearby, and each driving a long line of shafting by means of a belt.
In time these engines became worn out and were
discarded, and a number of electric motors were
substituted for them, a semblance of individual
drive being installed in some of the shops.
Current for these motors and also for some lighting
was obtained from the puilic-service main, in the
street and distributed from a switchboard in one
of the shop buildings.
The two old boilers, however, were retained and
kept in commission, as the steam was needed for
driving a couple of small air compressors in the
boiler-plate shop, a high-pressure hydraulic pump
used to furnish water under pressure for the operation of hydraulic tools in the forge shop, a steam
hammer, also in the forge shop, and for heating
the various buildings.
office

Power

This arrangement was obviously uneconomical
both in operating cost and in space occupied, and it
was therefore decided to install a central powergenerating plant where all of the power required
by the works could be economically generated and
without occupying valuable space in the -shops with
boilers, feed pumps, coal piles or nonproductive
machinery.
The space allotted to the power-plant building
was approximately 35 feet wide by 60 feet deep,
running back from the street to one of the shop
buildings.

These, then, were the conditions, and the problem
was how best to meet them to secure the greatest
economy of operation and the greatest return on
the necessary investment.
The first question to be answered was with regard to the type of plant to be installed.
The
high-pressure steam-driven hydraulic pump and, if
necessary, the steam-driven air compressors could
be replaced by electrically driven apparatus, but no
suitable substitute for the steam hammer has
as
yet been marketed, and no form of heating is so
well suited to the conditions which prevail at these
works as that using direct radiation from steam or
hot water.
The next point to be decided was the total capacity required and the most advantageous sub•

division into units.
In order to obtain

much

information as posguide to help in determining this question, careful observations were
made of the current consumption at different times
of the day and under different conditions, and of
the size, number and character of the Various motors and tools in the shops.
careful study was
sible

as

which would serve as

a

A

made

of the coal, water and electric bills for
the preceding five years in order to ascertain as
nearly as possible how the load conditions changed
from month to month and year to year.
As a result of this analysis it was decided to
install three electric generating units
two of 60
and the third of 30 kilowatts capacity and a single
also

—
—

steam-driven air compressor, it being unnecessary
to provide a reserve machine of this type, as the
temporary crippling of this machine would shut
down only a small portion of the works and would
not interfere in any way with the other portions.
The type of prime mover and the relative advantages of operation with or without condensers
came up next for consideration.
As has already been pointed out, the advantages
to be gained in this instance by the use of exhaust steam for heating purposes were very great,
and as the steam required for this constituted a
very considerable percentage of the total amount
of exhaust steam from the engines, the increased
economy of power generation to be obtained by
the use of a condenser, even if condensing water
were cheaply available, would obtain only during the
warmer months of the year and would not, for that
-

reason, show a sufficient return on the additional
necessary to warrant the installation
of an equipment of condensing apparatus.
The rather limited amount of floor space and the
desirability of not encroaching upon the second floor
of the power-plant building any more than was absolutely necessary, as this space could be used to
advantage for manufacturing purposes, eliminated
the horizontal slow-speed type of prime mover
from consideration in connection with the electrical
generating units required for this plant, more especially as the air compressor must necessarily be of
the slow-speed type of engine, and no vertical machine of the proper capacity could be found.
careful comparison of operating efficiency, first
cost, floor space occupied and general suitability of
the various types of high-speed reciprocating engines
and steam turbines showed a very decided advantage in favor of the vertical-compound reciprocating engine as applied to the conditions already men-

investment

A

tioned.

Having reached

this point in the

solution of the

problem in hand, the steam-generating equipment
may now be taken up for consideration and the
total capacity and sub-division into units, the type
of boiler to be used and the nature of the auxiliary
apparatus required decided upon.
The nature and amount of the load has already
been determined in connection with the choice of the
engine units, and to determine the total boiler capacity required it simply remains to ascertain the
amount of steam which these engines will consume
when furnishing the requisite power, as determined
by the manufacturers' guaranties, and to add to
this the amount of steam which will be consumed by
In this manner it was found
the steam hammer.
that 300 horsepower in boiler capacity would be
sufficient, the horsepower rating being based upon
the well-recognized standard of 34 1/? pounds of
water evaporated per hour from and at 212° F.
The steam boiler is a much more flexible, unit
than the steam engine or electric generator, it being
possible to force it far beyond what would be a
safe overload for a standard engine or dynamo,
and to obtain a reasonably good efficiency from it
This fact together with the
even at light loads.
small amount of floor space and the desirability of
reserving some space for future enlargement of the
boiler plant lead to the choice of two boilers, each
of 150 horsepower set in a battery.
It still remained to determine the type of boiler
best suited to the requirements.
The ability to make steam quickly together with
the desirability of carrying a high pressure with
as little risk as possible and of using superheated
steam, in order to obtain the best possible economy
from the steam-engine units and obtain the full
advantages to be gained by the use of compound
steam cylinders, lead to the choice of inclined
water-tube boilers with four-inch drawn-steel tubes
and wrought-steel headers equipped with superheaters also of the tubular type placed at the top of
the boiler setting and between the first and second
pass of the furnace gases.
cross-drum type of boiler with 14-foot tubes
was used in order to make it possible to set the
boilers across the building, which arrangement was
the most economical of floor space and lent itself
best to the steam-piping arrangement, and at the
same time to remove and renew tubes as occasion

A

should require.
Having reached this point it became possible to
proceed with the design of a suitable building for
housing the apparatus to be installed.
The building decided upon is a two-story brick
and steel fireproof structure having the boiler and
engine room on the first or ground floor and a 100ton steel coal bin on the second floor, the remaining portion of the floor being available for manufacturing, or other purposes.
A steel-plate smokestack four feet in diameter,
and with its top 125 feet above the boiler-room
level, also rests upon the second floor and is connected with the flue openings of the two boilers by

means of

a steel-plate flue

and breechings.

Coal is delivered by means of a chute from the
sidewalk to a bucket conveyor running from a pit
in the first floor, into which the chute opens, to a
This
point above the coal bin on the second floor.
conveyor is entirely enclosed and provided with a
spout at the top, by means of which the coal is
A motor on
deposited near the center of the bin.
the second floor drives the conveyor by a belt.
boilers are located in a room by themselves,
side wall of the setting being carried out to
form a partition wall between the engine room and
the boiler room.
This arrangement necessitates the
cleaning of one of the boilers from the engine room,
but was necessary in order to obtain sufficient^ room
for a possible future increase in boiler capacity._
The coal bin is located directly over the firing
space in front of the boilers and has two pockets,
from the bottom of each of which hoppers are car-
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for the removal of ashes, even if the quantity of
these were sufficient to warrant the necessary expense which would be involved in providing for this
in any other way than by hand through the ash-pit
doors.

The boilers are built for a working pressure of
200 pounds per square inch, although for the present at least but 150 pounds will be carried, and are
each equipped with a superheater designed to increase the temperature of the steam before it leaves
the boiler 100° F. above the temperature of saturated steam at the same pressure.
Economizers were not installed for the reason it
was found that a sufficient amount of surplus exhaust steam would always be available for use in
a feed-water heater to maintain the temperature
of the feed water at about 200 F.
The feed-water heater is of the open type, consisting of a cast-iron shell with copper drip pans
or trays at the top, over and through which the
feed water percolates, and a settling tank and filter
A branch from the exhaust pipe
at the bottom.
connects with the feed-water heater, and the steam
enters through an oil separator and mingles with
the cold water trickling over the trays.
In this
manner the entering steam gives up its latent heat
to the incoming water, is condensed and unites with
the water, and the resultant hot water descends
to the settling tank below to be drawn out and
forced into the boilers by the feed pumps.
No
steam outlet is provided for the heater, only such
quantities of steam being drawn into it as are required to replace that previously condensed.
Two boiler-feed pumps are installed, one being
steam driven and the other electrically driven.
Steam is delivered from the boilers into a fiveinch heater running across over the boilers and
through the dividing wall into the engine room,
where it enters a five-inch steam main, from which
the various steam-driven units are supplied. The
steam main is carried on brackets along the wall
and near the ceiling.
The exhaust main consists
of eight-inch pipe with screwed flange joints and is
carried along the side wall of the engine room
directly under the steam main and up in one corner to a point above the roof. An oil separator is
installed beyond the point where the last exhaust
pipe enters the main.
The three generating sets are installed in a row
along one wall, and on the other side of a central
aisle is the air compressor, the electrically driven
boiler feed pump, space for an additional electrical
generating set and a controlling and distributing
switchboard.
The generators are direct-current 240-volt compound-wound machines. The primary reason for
the choice of this current and voltage was that all
the motors installed throughout the works were
wound for that and the use of it makes it possible
to take advantage of the public service as an auxiliary should it ever prove desirable to do so.
The lighting is taken care of by means of a
three-wire system fed from a rotary balancer installed near the switchboard.
This arrangement
was considered preferable to the use of a 240-volt
two-wire lighting system for the reason that this
higher voltage does not lend itself well to the
operation of many of our higher power illuminants,
such as the arc lamp, so useful in the economical

lighting of large enclosures.
The switchboard consists of seven panels of marbleized slate mounted upon an angle-iron frame
and set three feet from the wall. There is a generator panel for each of the three dynamos, a total
output panel, an equalizer or balancer panel and a
lighting-feeder and power-feeder panel.
From the switchboard the generation of the current and the distribution throughout the works is
controlled.
somewhat knotty problem was presented in connection with the air compressor.

A

Whenever

air or any other gas is compressed, heat
is generated, and the greater the compression the
higher the temperature to which the gas is raised.
This is what occurs in the air cylinders of the compressor, and unless this heat is removed the temperature to which the cylinder walls will attain will
be destructive.
To overcome this it is customary
to provide water jackets around the cylinders, and
in large two-cylinder machines intercoolers as well.
The amount of water necessary to cool the air
compressor of the machine in question was estimated at 50 gallons per minute. The only available
supply of water was from the city mains, and the
cost of this amount from that source was too great
to be considered.
To overcome this difficulty it was finally decided
to install a cooling tower upon the roof, through
which the water could pass after becoming heated
in the jackets of the compressor and be cooled and
used again.
A small tank was placed on the second floor, to
which a water pipe terminating in a ball cock was
run, and in the engine room below, near the compressor, a small motor-driven rotary pump was installed.
A water pipe was run from the tank to
the suction inlet of the pump, and from the discharge outlet of the pump another pipe was run
and connected to the outlets of the water jackets.

ried down to a height of about five feet above the
boiler-room floor and terminate in valves.
Under these hoppers a small coal-charging car
runs on rails set in the cement floor, and from this
car the furnaces are supplied. This arrangement
makes it unnecessary to carry any coal upon the
floor of the boiler room, and therefore it is possible
to keep this portion of the plant in a neat and

the jacket outlets a pipe was carried to the
of the cooling tower and from the collecting
pan at the bottom down to the tank on the second

cleanly

floor.

condition.
to cramped

space and the nature of the
soil, which prevented excavating to any great depth,
it was not possible to make any special provision

Owing

From

top

A

by-pass and waste pipe was also provided which
it
possible to allow the water to run to
waste when desired, as, for example, when it be-

makes

)
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comes necessary to clean or repair any of the parts.
By this arrangement only sufficient water is
drawn from the street mains to make up the loss
by evaporation, which is about five per cent., and
necessary electrical energy is
compared with the saving accomplished.
trifling
The total investment necessary to accomplish this
result was about equal to the cost of the water for
one year if this water were allowed to run to
waste after being used in the jackets.
the

cost

of

the

Blank Forms for Use In Electrical Engineering Instruction.
1

By Henry H.

Noreis.

The purpose

of this paper is to set forth the
facts regarding the use of mechanical means, such
as blank forms, in connection with courses in elecengineering. The state of affairs is practrical
tically the same in connection with other branches
of engineering, but attention will be largely confined to this one branch, in order to make the reThat the subject is worthy
sults more concrete.
of study is evident from the fact that there is a
great variety of opinion as to the wisdom of using
such forms, and the forms thus actually in use
are of many different types. In presenting this
topic to the society the writer has in mind the possibility of such an interchange of opinion and experience in connection with the discussion that the
way might possibly be opened for preparing sets
of standard blank forms which could be used in
These forms are
classes taught by the members.
expensive to produce, especially in small quantities,
and they require a great deal of care and thought
to arrange in the most orderly and logical manner.
Hence, if the use of blank forms is desirable, and
if
some of these forms could be made standard, it would be entirely practicable for the society
to undertake such work if it were thought wise.
In studying this subject two facts are clearly
First, that any kind of instruction i-;
brought out
primarily for the purpose of developing the ability
and, second,
of the student to think for himself
that the instruction should give the student facility
deal
of
good
work in a
in turning out a great
limited time. Each feature of instruction must be
adopted with these two points in view, and any
plans which emphasize one at the expense of the
other will produce unsatisfactory results. Aside
from these considerations, there must be kept in
mind the necessity for efficiently instructing a
considerable number of students, and a plan that
might be successful with a large number of students may not succeed with a small number, and
From these premises it is evident that
vice versa.
there is no definite answer to the question, "Are
blank forms desirable for use in electrical engineering instruction?"
Experience with students teaches that very little
pedagogical value is to be attached to lecures and
recitations, except as these force the students to
put forth mental effort in doing something for
unlimited
necessity
for
themselves. Hence,
the
problems, both analytical and experimental. These
problems must be designed to teach the desired
lessons without unnecessary drudgery, and they
may at the same time serve to convey a general
impression of current engineering practice. The
preparation of the problems and the examination
of the results entail much labor on the part of the
instructors, and this may be minimized by the use
of printed or mimeographed blank forms calling
With such forms in
for the several items desired.
use, the instructors are able to devote more time
to the general principles involved, and their work
rendered less tedious. The students are also
is
helped by the forms, in that they are able to go
ahead with their work with little delay, and
if
the forms are properly designed, the students
will not be relieved of the necessity of thinking for
themselves. Obviously, students are not prepared
to plan their own problems, and experiments in
detail,
for to do this requires a comprehensive
view of the whole subject covered. They would
be sure to omit important features, requiring the
repetition of much work.
The forms indicate the
various features of the problems and the number
of calculations or observations to be made. The
objection to such mechanical helps is that the students are relieved of responsibility, and hence have
no incentive to' think for themselves. This is a
real danger, and must be avoided in some way.
In order to ascertain the present opinion and
practice in this matter correspondence was conducted with a large number of engineering schools
and the professors were asked to state their views
for the benefit of the society.
A collection of
:

;

blank forms was also

made and arranged

in

book

study.
The results of this preliminary
work show that opinion regarding the advisability
of using blank forms varies from one extreme, in
which it is not thought wise to use any blank forms,
to the other, in which the general use of blank

form

for

forms

is

recommended.

The arguments advanced

case are that the student must be
encouraged to put forth all the original effort possible, and
that he gains more by doing a few
pieces of work thoroughly from the bottom up
in

the

first

A paper

presented before the 1006 meeting of the Society for
the Promotion of Engineering Education. The author is professor
of electrical engineering, Sibley College, Cornell University,
1.

than from doing a great quantity of work with
mechanical assistance. In one institution the aim
is
stated to be to have so many instructors in
the classes that the students can receive the necessary help without the aid of many blank forms.
Those who advocate the use of blank forms to a
considerable extent believe that the student gains
more by covering a great deal of work in a limited
time than he does by doing a few pieces more
thoroughly.
The average opinion of all seems to be that a
limited use of blank forms is desirable and that
certain studies lend themselves more readily to
the use of such forms than others. As a study
tends to involve empirical information, the use of
blank forms becomes more allowable. This class
of problems includes particularly design and work
of this kind. It may be said also that problems
connected with the prediction of the operation of
electrical machines also come under this head. Laboratory problems seem to require a limited use of
forms. One authority who was consulted gave as
his opinion that blank forms should generally be
used, in order to produce facility, but that a few
problems in each course should be given without
any such assistance, in order that the student might
be able to try his own ability to follow through
This seems to be a rational
a line of thought.
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Second-

[From the Question Box

of the National Electric Light
Association.]

Questions.

What

progress, if any, is being made for the
grounding of secondaries? Is there any standard
method yet adapted for universal practice?

Answers.
H. B. Gear, Chicago Edison Company

In Chicago the neutral point of every three-wire transformer and one side of every two-wire transformer
is
grounded. No more trouble has been experienced with transformer burnouts since the practice
of grounding was established, and no other disadvantages have been experienced as the result of
:

grounded neutral. On the contrary, several cases
have arisen in which the grounded neutral served
to prevent injury to consumer's property due to
primary lines being crossed with secondary.
E. C. Deal, Hackensack, N. J.
One side of
every secondary circuit should be perfectly grounded.
It is preferable to ground one side of each service
at or near the point of entrance to the building.
a

:

a three-wire system, ground the neutral
each service.
W. H. Greenslit, Vicksburg, Miss. Drive a oneinch galvanized-iron gas pipe down to the moist
earth, which will serve as a satisfactory substitute
for a ground plate.
Plug the pipe about three
inches from the top with asbestos. Make a spiral
of one end- of a No. 6 wire and solder into nine,
filling the entire three inches with solder.
Run the
No. 6 wire in continuous length to secondaries.
W. E. H.
We have grounded all our secondaries in every installation.
We have for several
years required that the service wires in buildings
should be run into the basement. We require that
contractors doing wiring in houses run a No. 4
wire from the point of entrance of the service wires
to a point near the water-pipe entrance outside of
the meter and connect it to the water pipe outside
the meter by an approved ground clamp. We connect the other end to one side of the service ourIf

is

it

side of

:

attitude.

A

few notes regarding the practice in various
institutions may be of interest and are here given.
Syracuse University uses a complete and elaborate set of blanks for data on dynamos, motors,
etc., these being about the most complete that were
submitted.

Columbia University for laboratory reports uses
simple form calling for a few general matters
and leaving the students to fill in the details. In
the design courses, however, they use a more elaborate blank, and the completeness of the latter is
shown by the fact that that for dynamo and motor
comprises 327 items. Columbia University submitted an interesting blank form to be used in
describing an electric-light or power station calling
a

for the various items necessary to
station completely.

describe such a

In the electrical laboratory of Montana State
College a small size of report form (7^2 by 8j4
is used, the standard apparently being 8^2 by 11.
The University of Missouri uses in the designing
room a complete form for dynamo-electric machinery, covering all kinds of electrical and mechanical

:

selves, after testing the insulation resistance of the

house wiring.
Question.

Do

gas companies anywhere permit the connecting to their pipes of ground connections from secondary electric systems?

details.

of Vermont has a very complete
for experimental work and design.
The Armour Institute of Technology sent a sample blank covering the subject of power-plant engineering, in which the important details of dynamo
and motor construction are compactly arranged.
Cornell University uses a large number of blank
forms, Professor Carpenter of the experimental
engineering department having developed a very
complete set, covering all of the experiments performed in the junior and senior laboratories. At
the present time a set is being made for the electrical engineering laboratory, the form being based
upon the experience gained in the experimental engineering department, combined with the requirements
of an electrical laboratory. Samples of both of
these forms are submitted, as they show a successThe experience in Sibley
ful practice in this line.
College has shown the necessity for the use of such
blanks, particularly in the instruction of large
classes.
The blanks have been so prepared that
they contain all necessary information for carrying
out and working up the experiments as far as these
can be given in condensed form. In the electrical
engineering department, aside from the laboratory,
it
has also been found very desirable to put tht
problems and other exercises into systematic form,
the constants being varied so as to give individuality to the work of each student.
Blank forms received from the Charlottenburg
Technical High School, and designed by Prof. E.
Arnold, are as complete as any that have been
available.
The most minute details are covered,
and if a" student has thoroughly solved one of
these problems he is presumably a master of the

The University

set of blanks

'

,

subject.

Two very interesting volumes were submitted by
Professor Aldrich as samples of the methods followed by him in his work at the University of
Illinois.
Detailed instructions are given for conducting the experiments, and some blank forms are
included, the spaces to be filled in by the students.
The University of Texas submitted a number of
sample reports from students, from which it is
evident that they do not supply printed forms, but
they depend upon the students to rule their own
blanks as needed. The experiments are enclosed
in standard covers, on which are printed general
instructions for conducting experiments.
In conclusion, the writer would state that for
the conditions existing at Sibley College he feels
sure that some blank form must be used for practically every problem or experiment.
That this is
true in all institutions is doubtful. It will be interesting to learn the opinions of the members of
the society, as to whether the enforced use of these
forms is an unmixed evil or whether as good results may be accomplished with a judicious use
of the forms as without.

Answers.

Ground conJ.
systems should not
be made to gas pipes. Gas meters will not carry
any amount of current without melting off the lead
or soldered connections, and the iron pipes do not
provide reliable grounds.
It is not good practice to ground
W. E. H.
secondary electric systems on the gas pipe. It is
better to ground them on the water pipe. We believe the gas company should not permit it.
Dudley Farrand, Newark, N.

nections for secondary

:

electric

:

Question.
the grounding of secondary electric systems
by connection to water pipes being carried out anywhere in the country with knowledge and consent
of the water company or municipality owning or
controlling the pipes, and, if so, where?
Is

Answers.
Boston, Mass.: No objection is
made by a number of the towns and cities served"
by this company to the attaching of grounds for
secondary mains to the water pipes.
In grounding the
S. R. Inch, Missoula, Mont.
neutral wire of our alternating-current three-wire
secondary circuits, we attach to fire hydrants or
in the latter case always make the
water pipes
connection ahead of the house shut-off cock.
own the water system,, so have not needed permission from municipality; however, in the three
years during which we have followed this practice, no trouble whatever has resulted therefrom.
W. E. H. The grounding of secondary electric
system by connections with Water pipes has been
carried out in the city of Newton and town of
Watertown, with the consent of the water company
owning and controlling the pipes and of the municipality through its inspector _of wires.
In ChiH. B. Gear, Chicago Edison Company
cago secondaries are grounded to water pipes, in
addition to some other grounds, in cases where
water pipes are conveniently accessible to the servNo damage has been done and no obice wires.
jections have been raised by the municipal authoriL.

L.

Elden,

:

;

We

_

:

:

ties.

Questions.

grounding of secondaries to water pipes
in any way detrimental to the pipes?
Is there any
trouble to be anticipated from a universal applicaIs

tion

the

of this practice?

Answers.
L. L. Elden, Boston,
to be anticipated from
pipes for grounds for
not detrimental to the

There is no trouble
the practice of using water

Mass.

:

secondary mains, and
pipes

it

is

properly done.
Toledo Railways and Light Company, Toledo,
Ohio
Fluctuating voltage is likely to occur where
:

if

August
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secondaries are parallel with street-railway lines
and are grounded at more than one location.
Grounding .of
G. R. Radley, Milwaukee, Wis.
the secondary neutral to a water main can cause
no harm to the latter if a heavy connection is made
to the main at but one point, preferably near to
the transformer. With but one point thus connected, no current flows in the water mains except
during the moment of the occurrence of a ground
on either of the outer wires.
:

Question.

Pupln's Application of Resonance to
Multiplex Telegraphy.
When a certain number of simple harmonic electromotive

impressed upon a line conbranch line may be adjusted so
that it will offer a very much smaller impedance
to one of these electromotive forces than to the
others.
This will take place when the natural
period of the branch is the same as that of the
ductor,

pipes are not available for ground
connections, either because they are not present or
because their use is prohibited, what is the most
satisfactory means of making effectual and permanent grounds for secondary systems?

forces are

then

a

Upon this physical
resonance," Dr. M. I.
Pupin, the well-known professor of mechanics in
Columbia University, New York, has based an
ingenious system of multiplex telegraphy, for which
he was recently granted a United States patent.
selected

Where water

129

fact,

electromotive

known

as

force.

"electrical

The method of operating is as follows: Let the
frequencies of the generators at the sending stations
be, respectively, 600, 520, 440 and 360 periods per second. The branches (3), (4), (5), (6), being at the
receiving stations are adjusted by means of the
condensers (B) and the auxiliary coils (A), so as
to be approximately in resonance with the frequencies aforesaid, respectively. These branches are
adjustable independently of each other. The secondary circuits (15), (16), (17), (18) in each receiving station are put in perfect resonance with
these frequencies, but in such a way that the resonance balance of any one of these branches is
entirely independent of the physical constants of
the branches themselves or the line or any of the
other secondary circuits and depends solely upon
the self-induction and the capacity of that secondary

Answer.
Edison Illuminating Company of West Chester,

West

Chester,

Pa.

:

permanent moisture

If
in

possible, dig or drive to
earth, or plant copper

the

plate at son>e point where surface water may kcrp
the earth permanently wet. If necessary, it is better to run a heavy ground wire for a considerable
distance to get a good ground rather than tske

chances on one where permanent moisture

is

not

obtainable.

Question.

What have you found
method

of

making

to be the most satisfactory
connections of sec-

ground

ondaries to water pipes?

Answers.
Ralph R. Laxton, electrical engineer, Victor
Brass
Manufacturing Company, Grears, S. C.
plugs screwed into pipe which is tapped about half
:

way through.
pipe

of

the

taps

together

around

the

ioints.

To produce
and

cuit

The most satisfactory method of
W. E. H.
making ground connections for secondary to water
pipe is to run No. 4 rubber-covered wire from
:

near the point of entrance of the secondary to a
A
point on the water pipe outside of the meter.
special clamp is then soldered to the end of the
No. 4 wire and attached to the water pipe outside
the meter and fittings.

New
A

PUPIN S APPLICATION OF RESONANCE TO MULTIPLEX TELEGRAPHY.

If possible, tap at least three lengths

and bind

Folding Guy Anchor.

new

folding guy anchor of simple, durable and
inexpensive construction, in which there are rods
for holding the body portion of the anchor at substantially right angle to the rods when it is placed
in position in the ground for use, is being put on
the market by the Holden Anchor Company of Des

Moines, Iowa.
In practical use,

and assuming that

it

is

desired

an

impressed

electromagnetic

NEW FOLDING GUY ANCHOR.

The carrying of merchandise in carload lots
through the freight tunnels of the Illinois Tunnel
Company in Chicago was scheduled to be begun this
week. About 45 miles of tunnel has been equipped.
Transfer of freight is made by electric cars.

—

cir-

the

the line that is, its
electrostatic capacity must be
adjusted according to well-known rules.
resonating line is selective. The possibility of attaching to a main line a certain number of selective
branch's enables the foregoing principle to be applied lo multiplex telegraphy.
In practice, however, certain serious difficulties appear.
These are,
first,
that the selective power of an electrically
tuned branch circuit forming part of a system

—

A

diminishes materially with the increase in the number of branches from the main conductor, and,
second, that when there are several complex harmonic electromotive forces impressed upon the system the upper harmonics of one may come within
the frequencies of the fundamentals of the others,
especially if more than three or four frequencies
be employed, with consequent confusion.
The invention consists, first, in the method of
and apparatus- for throwing upon a main line a
number of alternating currents of different frequencies, independently of each other, and distributing the energy of these several currents each
selectively to a separate electrical translating device
second, in an electrical system wherein one
or more induced circuits may be tuned in electrical
resonance respectively with the impressed electromotive forces of different periodicities and this
independently of one another and of all the rest,
of the system to which they belong; third, in the
method and apparatus for converting a complex
harmonic electromotive force impressed upon an
electrical system into a simple harmonic electromotive force
fourth, in the construction and arrangement of the multiplex telegraph.
Referring to the accompanying diagram, (7), (8),
(9) and (10) are alternating-current generators giving four electromotive forces of four different frequencies. These generators are connected to the
primary circuits of four transformers (11), (12),
(13), (14), independently of each other and simultaneously or otherwise. The secondary circuits of
these transformers form part of the main line (2).
The cores of the transformers are of finely laminated iron and form closed or very nearly closed
magnetic circuits. This fact is one of the important features of the invention.
Connected to the main line (2) and to the
ground (G) are four branches (3), (4), (5), (6).
Each one of these branches, as (3), has a primary
The coil
coil (C) and another coil or coils (A).
(C) is called the active coil, and the coil (A)
the auxiliary coil. Also in each branch is a condenser or condensers (B). The number of auxiliary coils and condensers in each branch may be
any number, all of them connected in series. Each
branch is placed by means of the active coil in
inductive relation to a secondary circuit. Thus,
for instance, the branch (3) is in inductive relation to the circuit (15), which includes a coil (D)
of large and adjustable self-induction, a condenser
(E) of suitable capacity for telegraphic purposes,
and any suitable apparatus (H) which serves to
indicate a current in this circuit by means of an
electromagnetic, electrochemical, or electrostatic efFour keys (F) serve the purpose of making
fect.
and breaking or simply varying the strength of
the generator current. The four generators (7),
(8), (9), (10), with the transformers (11), (12),
(13), (14), and the keys (F) constitute the outfit
for the four sending stations. The four branches
(3), (4). (5), (6), with their four secondary circuits, constitute four distinct receiving stations.
;

place the anchor in the ground for holding a
telephone pole in position against any strain which
may be upon it, a hole is made in the ground at the
desired angle to the earth surface and the anchor
is swung to a folded position and inserted into the
hole, the hole being only of sufficient size to admit
the anchor when in folded position.
In digging
the hole a post auger is preferably used.
When the
anchor reaches the bottom of the hole the upper
end of the rod that is deepest in the ground is
drawn upward, which will cause the rounded end
of the anchor to enter the ground at one side of the
hole, and, as the drawing is continued, the anchor
will be swung to a substantially right angle to the
rods.
The hole is then filled with earth and the
cable is attached to both loops in the anchor rods
and to the pole. When the cable is attached to both
loops it will be seen that the anchor cannot be
swung from a right-angle position, owing to the
fact that there is a tension on each end of it.
It is
said that these anchors will withstand a great strain.

resonance between, a
electromotive force,

constants of

and

self-induction

;

to

electrical

circuit alone.
This is accomplished by making the
auxiliary adjustable coils (D) of so large a selfinduction that the self-induction of each secondary
circuit is practically equal to the self-induction of
its auxiliary coil.
The capacities are then adjusted
according to the well-known rules in order to produce resonance with the frequency at which each
receiving station is intended to work.
By keeping down the resistance of the secondary
circuits and by avoiding the use of iron in the
auxiliary coils of these circuits they can be made
easily to respond a thousand times more strongly
to the frequency to which they are tuned than to
any other frequency, and this independently of
whatever variations in the electrical constants may
be going on in the other parts of the system.
Suppose now that the four generators at the
sending stations impress simple harmonic forces
upon the line and that the primary circuits are
closed, there will be electromotive forces of the
above frequencies impressed on the line, and hence
alternating currents of like frequencies, respectively,
on the secondary circuits at the receiving stations.
If the primary current from, say, generator (7) is
interrupted, then the current in the corresponding
branch say (3) will also be interrupted, whereas
the currents in the other branches at the other receiving stations will not be affected. Hence if an
operator works a key, as (F), the sounder (H) in
the secondary circuit (15) will be operated, but not
the sounders in any of the other secondary circuits.
It is evident that any number of transmitting
and receiving stations can be working simultaneously on the same line, without disturbing each
other.
The limit to this number will be determined by the limiting frequencies at which the
lines can work.
On a line, say, 500 miles long,
the highest frequency will probably be 600 periods
per second and the lowest 40. Any frequency
employed should be at least 15 per cent, of its
own value distant from the next higher and the
next lower frequency, so that a line 500 miles
long could be worked conveniently at from 12 to
16 different frequencies, and therefore have 12
to 16 transmitting and receiving stations.
This is,
however, on the supposition that each transmitting
station sends a simple harmonic electromotive force
or current. It is, however, practically impossible to
produce alternating-current generators capable of
giving such a force. As a rule, they give alternating electromotive forces in which the upper
harmonics, especially the third and the fifth, are
of nearly the same order of magnitude as the
fundamental. Hence,
although
the
fundamental
frequency of any one of the sending stations does
not come within the proximity of the frequency
of any other station, the harmonic will, especially
when the line is worked at more than three or
four frequencies.
The inventor uses a transformer whose iron core
forms an ordinary closed magnetic circuit which
when worked at saturation of between 1,000 and
15,000 c. g. s. lines of force per square centimeter
will give in the secondary circuit a simple harmonic
electromotive force whose frequency is equal to
the fundamental frequency of the impressed electromotive force, no matter how complex the impressed electromotive force may be. This is especially true if the fundamental frequency is not
below 35 periods per second, and if magnetic leakage is encouraged by arranging the primary and
th_e secondary circuit in such a way as that they
do not overlap, somewhat in the fashion of constant-current transformers employed for alternatingcurrent arc lighting.
_

—

—

—
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Operation of Direct-current Dynamos.
[From the Question Bos

of the National Electric Light

Association.]

Question.
belt-driven compound-wound generators
one 75-kilowatt and the other 100-kilowatt caBy
pacity are arranged to be run in multiple.
itself
the 75-kilowatt machine is slightly overcompounded, but the two run perfectly together.
What would be the result if these machines were
thrown together without the equalizer switch being closed?

—

Answers.
:

load, the drum-wound machine ammeter showed
Then, as the load was thrown
a negative current.
When the load
on, both ammeters read positive.

no

increased further the ring-wound generator
«vas
took more than its share, until finally it carried
A quick removal of the
almost the entire load.
load resulted in reversing the polarity of the ringwound machine.
C. W. Higgins, General Electric Company, Duluth, Minn.
If the voltage has been properly adjusted, the generators may be thrown together
If the load
without closing the equalizer switch.
is
then adjusted in proportion to the machines
they will run satisfactorily.
F. D. Sampson, Catawba Power Company, Charlotte, N. C.
The smaller machine, on account of
its overcompounding, would endeavor to run larger
machine as motor until its abnormal load would
reduce its field then the reverse condition would
take place if the circuit-breaker on the smaller
machine did not trip to prevent it.
With trk
equalizer closed there should be no trouble if
machine characteristics are the same.
George 1ST. Tidd, Marion Lighting and Heating
Company, Marion, Ind.
One machine would probably take all of the load and drive the other one
Unless characteristics of both maas a motor.
chines are practically the same, cannot be operated
to advantage in parallel without equalizer.
Ernest F. Smith, Chicago Edison Company, ChiIf the voltage were equalized and the
cago, 111.
machines were connected in parallel, with the
equalizer
switch
open,
the
100-kilowatt
undercompounded generator would become motorized;
its
speed would become excessive and the progressive increase in strength of reverse current
through series winding would reverse the polarity
of the generator and build up its shunt field in
reverse direction.
The machines would then both
generate in series in the same direction, causing
heavy current to circulate through the local shortcircuit
formed
by
main
direct-current
buses,
switches, generator leads, and so forth.
The generators would slow down under the heavy load
thus thrown upon them and would burn out unless
the circuit-breakers or other protective devices
properly performed their functions.

more.
Edison

60 to 65

per cent.

Our

and arc
from 200

lighting,

which

Chester,
Illuminating Company, West
Pa.
Have used 550-volt compound-wound generator to supply power for an Edison three-wire
125-250-volt system by placing jumper across the

and running it as a plain shunt maadvise anyone attempting to rely
on a reserve of this character to make test run in
series
chine.

coils

Would

chine.

M. C. Turpin, General Electric Company, Philadelphia, Pa.
In case of emergency almost anything has to be done in order to assure continuity
of service.
Under these conditions a 550-volt compound-wound generator might be run on the same
bus with a 250-volt generator, but it would not
be satisfactory on account of its being run at such
This would
a low point on the saturation curve.
mean that any slight change in the field strength
of the generator would produce a much greater
change in voltage. It would probably be better to
cut out the series winding and run the machine
shunt-wound. It would also probably be necessary
to furnish a new field rheostat, as the one designed for 550-volt generator would probably not
give good regulation with the generator running
at. 250 volts.
By cutting out
George N. Tidd, Marion, Ind.
the compounding, putting fields in parallel to secure full field strength, machine can be operated
at 250 volts in parallel with shunt-wound 125-volt
Capacity of the 550machines without difficulty.
:

machine reduced one-half.

volt

[From the Question Box

of the National Electric Light
Association,]

Question.

Why

should a three-phase system, supplying rotaries and synchronous motors only, be other than
in perfect balance, and how much does it vary
practice?

actual

in

Answer.
William B. Jackson, M. E., consulting engineer,
Madison, Wis.
A three-phase system supplying
rotaries and synchronous motors operating at a
:

reasonably high speed should be in perfect balance,
In case
all the apparatus is as it should be.
the rotaries and synchronous motors should be run
be
extremely
power
factor,
there
might
with an
low
considerable unbalancing, owing to the magnifying
of very slight variations in magnetic and electric
circuits of generators and motors.
if

Question.
Is

it

economy

and use

it

buy a three-phase
for single-phase lighting?
to

alternator

:

Answers.
F.

D.

Company,

Sampson, superintendent, Catawba Power
Yes
Charlotte, N. C.
well-designed
:

;

'

Question.
emergency, could a 550-volt, compound-wound generator be run at 250 volts on
the same bus with shunt-wound, 125-volt machines
running on three-wire system?
In

case

of

Answers.
H. D. Larrabee, Hoosick Falls Illuminating
Company, Hoosick Falls, N. Y.
A 550-volt compound-wound machine could not be operated in
this way at normal speed, owing to its great instability at half voltage.
It wouid be necessary to
run it at approximately half speed to get the magnetic density high enough to make the machine
stable.
Then the fields of the 550-volt machine
should be divided in halves and the two halves
put in multiple, taking their excitation from the
250-volt buses.
In this way the machine would
:

operate

very

well

if

the

field

was not

current

heavy enough to overheat the rheostats, since this
current would be about twice normal, due to the
fields
being in multiple.
If the
machine gave
trouble from its compounding, the
series
field
easily be short-circuited.
The kilowatt capacity of the machine is of course about half the
name-plate rating when run this way.
W. T. Oviatt, Connecticut Railway and Lighting

could

Company, Bridgeport, Conn.
as to put two

:

armature so

Yes, by reconnecting
coils

in

parallel

and

increasing thickness of brushes so as to cover
twice as many segments of commutator
also put
fields
parallel and change field resistance to
in
twice the ampere capacity.
I
have operated a
General Electric 300-kilowatt four-pole belted 550;

three-phase alternators will give So per cent, fullPower can
load rating on single-phase lighting.
then be taken from the alternator at some future
time when the growth of the business demands,
provided, however, 60-cycle apparatus is contemplated.

H. A. Strauss, Allis-Chalmers Company, MilwauWis.
Yes a three-phase machine should be
cheaper for the same output. You will save copper
You
in your distribution and transmission system.
will be enabled to run alternating-current motors
from your lines.
Question.
kee,

:

;

A

500-kilowatt two-phase 66-cycle 2,500-volt Staninductor-type generator, which when running
under full load of incandescent lighting will carry
equal voltage on each phase at terminal board, with
a power factor of go, when running on one-half
load, consisting mostly of Westinghouse two-phase
and Wagner single-phase motors, will drop 'its
voltage very much lower on one phase than the
other, and will give a power factor of only 65.
What is the trouble, and what is its remedy?
ley

Answer.
Corsicana Gas and Electric
We have an approach to this same trouble. The phases at the
light load are most likely unbalanced, probably due
to the single-phase motors, and, if so, the armature
reaction distorts the field and causes the difference
If the amperes on the two phases difin voltage.
fer,
or, the amperes being the same, the power
factors differ, this distortion will occur and the
voltage be unbalanced. The remedy is to keep
the phases absolutely balanced, both as to amperes

W- H. Thomson,

Company,

and power

Jr.,

Corsicana,

Texas

:

factor.

Question.

How

Answer.
William B. Jackson, M. E., consulting engineer,
Madison, Wis.
In case there are any power installations wherein synchronous motors can be installed, it is both possible and practicable to improve
the conditions stated. In case it is found necessary
:

to take care of a great

amount of lagging

might be found desirable to
motors of considerably larger
it

power required of them,
pacity could
current.

be

used

in

that

so

current,

synchronous
capacity than the

install

taking

the reserve cacare of lagging

Indiana Telephone Items.
The Merchants' Mutual Telephone Company, with
principal offices in Rochester, has been incorporated.
The articles state that it is the purpose of the company to build and operate telephone lines and ex-

changes in Fulton County.
According to report, an unusually large amount of
money will be expended in Indiana for the improvement of telephone properties this year. Appropriations have been made by the directors of IndependAt Clinton,
ent telephone companies as follows
Columbus, $9,000;
Covington,
$10,000;
$35,000;
:

Operation of Polyphase Systems.

:

:

commercial, incandescent
has a peak load of
to 300 kilowatts, has
a power factor of about 90 per cent. Under the very best
piesent operating conditions an 80 per cent, power
factor is about as high as we obtain. A loss of
20 to 25 per cent, in generating capacity of central
station is a serious condition.

order to be fully acquainted with conditions when
an emergency should demand the use of the ma-

:

;

1906

street lighting, which is from the tub system, and
amounts to 155 kilowatts, has a power factor of

:

A. M. Wilson, State College of Kentucky, LexWhat the result would be if the
ington, Ky.
machines were thrown in parallel without closing
the equalizer switch depends largely upon the dif-"
If the 75-kilowatt machine
ference in regulation.
compounded much over the 100-kilowatt mais
will
all
the load; and a sudden
chine it
take
change of load might reverse the polarity of the
100-kilowatt machine.
I tried the experiment on
One is four-pole, drumtwo small generators.
wound, and the other two-pole, ring-wound. The
armature reaction of the ring-wound is much
I found
greater than that of the drum-wound.
that when the no-load voltage of the ring-wound
machine was about 115 and the no-load voltage of
the drum-wound machine about 105, they could be
thrown in parallel. Under these conditions, with

1 8,

volt generator in this manner in parallel with one
250-volt and two 125-volt generators for a year or

:

Two

August

can we improve our power factor, which
today has a minimum of 60 to 65 per cent, and
a maximum of 80 to 85 per cent, according to
the load and to the time of day?
Our generating
unit consists of one 400-kilowatt and one 600-kilowatt three-phase 60-cycle 2,300-volt GE generators.
Our day load averages 500. kilowatts, 90
per cent, of which is three-phase power. Our

Franklin,

Indianapolis,

$7,000;

$17,600;

Richmond,

The Franklin Telephone Company is innew telephone board at Trafalgar, and the
Wabash Home Telephone Company is building a
new exchange building and pushing its underground

$150,000.
stalling a

system as fast as material can be secured.
The Terre Haute Citizens' Independent Telephone
Company has just completed its new exchange
building and is pushing the new conduit system to a
This improvement will give the
rapid completion.
company a 5.000 board capacity and the wir*es will
be cut in within a short time.
The New Long-distance Telephone Company of
Indianapolis has completed two new copper circuits
this season and is now working on four others, and
when these are completed the company will have
80 toll-line circuits entering Indianapolis, constituting, it is said, the largest Independent toll board in
the United States.
Detailed plans of the office building to be erected
by the Central Union Telephone Company on the
Meridian Church site in Indianapolis have been
The building will be eight stories and
given out.
constructed of colonial red brick, with brown terra-

own lighting,
trimmings.
It will have its
heating and water plants and is especially designed
business.
telephone
to fit the peculiar needs of the
There will be a roof garden'at the top for employes,
rest rooms and hospital wards for their convenience and comfort. The two top stories will be
reserved for the operating department. The sixth
floor will be taken up bv the offices of the president
and his staff, and the fifth floor will be reserved for
the vice-president and general manager and assistThe remaining floors will be occupied by the
ants.
various departments of the company, pay station,
clubroom will also be fitted
counting offices, etc.
up for the use of the employes who now maintain
The club is social in its nature. The
a clubhouse.
estimated cost of the building is $350,000.
After a bitter contest that has lasted for more
than two years the Citizens' Telephone Company of
Kokomo has succeeded in getting the City Council
to amend the franchise under which the company is
operating so as to permit it to enter into a contract
with the Central Union Telephone Company tor
The opponents of me ordilong-distance service.
nance assert that its passage marks the close of a
deal whereby the Central Union gets control of the
cotta

A

Citizens'

Telephone Company's

plant.

Mayor Brouse

has indicated his purpose to veto the ordinance, as
he has done once or twice before, but the supporters
of the measure say they have the votes to pass it
over his veto.
The Indiana state tax board has made valuation
assessments as follows upon the following-named
Indianapolis
companies for taxation
Telephone
:

Company, $570,119 as against $497,170 for 1905; Central Union Telephone Company, $1,082,643 against
$1,022,200 last year Western Union Telesrraph Com;

pany, $127,236 against $79,980 last year Postal Telegraph Company, $22,290 against $13,931 last year.
;

S.

Ohio Telephone Notes.
According to reports, the Central Union Telephone Company is arranging to do a large amount
of work about Zanesville and Muskingum County.
Over 400 new orders have been received since the
first of the year.
Six carloads of material have
been received, and the work of laying cables will
be commenced at once. The proposed improvements will cause an outlay of about $75,000.
An Independent plant will be built at Georgetown, Brown County, material having already been

;

August

1 8,
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purchased. The plans include about 30 miles of
country line, which will be sufficient to connect
the plant with Clermont County and all points in
the state.
It is reported that the Bell people are offering
to put telephones in homes at Sebring for three
months free. If the service is not satisfactory, it
end
is agreed that they shall be removed at the
of that time. In case they are retained, the company is to make a fair charge.
The People's Telephone Company of Akron has
refused to sell its plant at Barberton to the BarIndependent
Telephone
berton
Company. The
management states that other plans are now in
view.
C.

Enlarged Factory of Automatic Electric

The growth of
Electric

Company

Company.

the
since

the Automatic
incorporation in 1901 has

business
its

of

been remarkable, and goes far to refute those who
declared that the automatic telephone system would
not be popular with the operating companies or the
public.

The Automatic
for

the

third

Electric Company has been obliged
time since its
incorporation to

131

GENERAL TELEPHONE NEWS.

CORRESPONDENCE.

The McRae Independent Telephone Company, McRae, Miss., has been incorporated by

Sam

W. M. McRae,

a

J.

H. Adcock and

Great

O. Bell,

number of

others.

The Council of Fergus Falls, Minn., has voted to
charge the Northwestern Telephone Exchange Company a rental 'of $25 a year for the privilege of setting poles in the streets.

Britain.

—

London, August 2. One of the most curious
happenings in connection with the electric power companies among which England is now parceled out
is the position of the South Wales company.
This
was the first of the new companies to get into
working order and it has one of the finest indusdistricts in the country, yet its present finanposition is such that a committee has been
formed by the debenture holders in order to safeguard their interests and to make an endeavor to
bring the undertaking to a flourishing condition.
trial

At

a meeting in Henderson, Ky., on August 9th
the fourth district of the Kentucky Independent
Telephone Association elected F. G. Hoge of Hopkinsville president and W. G. Turpin of Henderson
secretary and treasurer. Thirteen lines were represented.

cial

So

The District Court in St. Paul has held that the
telephone exchange building owned and used by a
telephone company is not subject to taxation, that
being covered by its payment on gross earnings.
The case was that against the Twin City Telephone
Company for taxes on its exchange building in St.
Paul.
The following-named telephone
among those recently incorporated

:

phone Company,

Chillicothe,

Texas

companies

are

Chillicothe Tele;

Sarpy Mutual

no one has ventured

to express an opinion
cause of the disaster which will surely
overtake the company unless something is done
and quickly. It can hardly be credited to the
management as we know it at present, for a most
eminent firm of consulting engineers has advised
from the commencement, and no le.ss an engineer
and manager is on the spot than the late chief
of the electrical department at Glasgow. Further,
the late manager of the undertaking was one of
the first to acknowledge the load-factor system of
charging. The cause may be traced, in part, to
the company's parliamentary power, for it is debarred from giving a supply in any of the large
as

far,

to the

manufacturing and industrial towns in its area.
This is only my own conjecture, for, on the other
hand, unlike at least one other power company,
supply to

manufacturers, etc.,
Mr. Merz, who has
now established a reputation as a power-supply
expert, has been called upon to give his views
on the position, and these rather tend to the imr
pression that the undertaking was not dealt with
on a sufficiently large scale from the commencement and that sufficient inducement is not offered
to the consumers that are undoubtedly available.
It is to be hoped that the undertaking will be
pulled around it seems impossible that it should
be otherwise for its failure would have much
more than a local influence. Municipal trading
has reached such a pitch here now that it is real
at

liberty

to

it

is

in

any other part of the

area.

—
—

hard

work for private enterprise
power companies have felt

get along.
the full force
of municipal opposition all over the country, and
any further baneful influences would seriously mar
the prospect of electric supply in scattered districts, which is the 'raison d'etre of such underto

Electric

takings.

ENLARGED FACTORY OF THE AUTOMATIC ELECTRIC COMPANY
enlarge

demand
ing on

plant to enable it to meet the increasing
for automatic equipment, and is now erectthe property adjoining its present plant,

its

southwest corner of Van Buren and Morgan streets,
Chicago, a duplicate of the building now in use,
to be joined to it by a smaller structure, the administration building, in which will be housed the company's offices.
The new buildings, which will be completed and
operated by December of this year, will be of mill
construction, brick, with a cream-brick facing exactly similar to the present structure.
The factory addition will be 85 feet front on
Van Buren Street and 165 feet deep. It will be six
stories high.
The administration building will be
40 feet front and 40 feet deep, the same height as
the factory buildings, but the first story will be.
omitted and the space underneath the second floor
used for a driveway to the large court between
This arrangement is
the two factory buildings.
clearly shown by the accompanying illustration. The
Fire
court will be 40 feet wide by 123 feet deep.
walls will separate the administration building from
the factory buildings.
The entire frontage of the plant on Van Buren
The monotony of this long
Street will be 210 feet.
frontage will be broken by recessing the administration building two feet from the line of the factory structures.
While the actual floor space of the plant will
be a little more than doubled, by reason of a most
economical arrangement of space, machinery and
the routing of the product from start to finish of
manufacture, the capacity of the plant will De
trebled.
is

The enlarged plant will be supplied with all that
most modern and most efficient in machinery and

appliances

for

rapidity

of

manufacture

and

the

comfort and convenience of operatives.
The various manufacturing departments will be
so arranged that the raw material will enter at one
part of the plant and will take a direct route
through, coming out as finished material at another
point.

The completed

plant will be one of the finest and
The architect
best arranged factories in Chicago.
is W. Carbys Zimmerman, while the contractor is
the Wells Bros. Company.

IN CHICAGO.

Hillsboro
Telephone Company, Richfield, Neb.
Telephone Company, Hillsboro, Texas Northwestern Hydro Telephone Company, Hydro, Okla.
Lillian Telephone Company, Lillian, Texas.
;

;

The improvements

in the telephone

system

in the

Mexico are proceeding rapidly under the
efficient direction of Mr. William B. Hale, late of
Chicago, but now general manager of the Mexican
Telephone and Telegraph Company. All the conduit
A
is now laid, and the cables are being pulled in.
fine new switchboard is being installed and will be
Soon the
ready for operation in about a month.
capital of Mexico will have a telephone service second to none.
City

of

The Home Telephone and Telegraph Company

of
Spokane, Wash., has bought a site for $25,000 in the
business district, and it is announced a $60,000 office
building will be erected the coming fall. The company will operate the automatic system, for which it
has already signed 5,000 contracts in Spokane.
Negotiations have just been completed by which the
company will have long-distance connections with

every Independent telephone company in Washington and Idaho.

Southern Indiana Telephone Men

In

Session.
The

third quarterly meeting of the Ninth District

Indiana Independent Telephone Association
in Evansville in the office of the Citizens'
Telephone Company on August 9th. W. H. Moore,
of the

was held

manager of the Knox County Home Telephone
Company of Vincennes, was elected vice-president
in place of

W.

D. Curll of Pittsburg,

A

who

has re-

Mr.
and worth as an Independent telephone
man and good wishes for his success in Texas was
After the business of the association was
adopted.
concluded the Citizens' Telephone Company, which

moved

to Texas.

flattering

resolution to

Curll's zeal

The next municipal telephone exchange to go
over to the postmaster-general is that of the
Brighton Corporation, which has been bargaining
for some little time. They appear now to have
succeeded in inducing the postmaster-general to
depart in some slight degree from his standard
offer of 60 per cent, of the capital expenditure
for any of the municipal systems, and a slightly
increased offer has been accepted. There is no
doubt that the municipalities are in a very awkward position, and their only salvation seems to
lie in making the best bargain possible under the
circumstances. One of the mysteries of municipal
telephone finance has been that whereas licenses
have only been granted for 11 years, yet in these
cases the period for the repayment of the loan
has been much longer, and absorption by the
Postoffice may, after all, be a blessing in disguise
for the ratepayers.
It is satisfactory to notice that the disagreement
between the Greenwich Observatory authorities and
the London County Council is being approached
Without any
in an amicable and sensible way.
public fuss, a committee of three experts has been
appointed and is studying the difficulty, and it
would be a surprise to many were their efforts
to

be

fruitless.

The terms

Mr. Alfred Beit's will
telegraphed all over the
world and need not be repeated by me, but a word
of satisfaction may be expressed at the donation
toward technical education in London in aid of
the new branch which it is proposed to set up.
Lack of sufficient funds has long been a serious
drawback, and although Mr. Beit's generosity will
not completely see the scheme through, yet the
responsibilities of those who have the matter in
hand will be lightened to that extent.
Electric-railway matters in London have, as is
well known, traveled much in an American groove
for several years now, and probably one of the
most important innovations which at any rate the
late Mr. Yerkes and his associates looked to was
the introduction of the zone fare, i. e., a uniform
The anticipations of the
fare for any distance.
successful application of the method have been
gradually dispelled, despite the fact that the Central London Railway Company continues with a
four-cent fare for any distance. After much consideration the system was never adopted on the
District Railway the Metropolitan Railway Company, I believe, did not contemplate it and now the
Baker Street and Waterloo Railway Company has
abandoned it after a trial and severe competition
with motor omnibuses. In one or two other directions, too, American methods have hardly suited
themselves either to the British conditions or
temperament; a fact which is slowly being realized.
have,

of

of

the

course,

late

been

_

—

—

_

asking for a franchise in Evansville, entertained
the delegates at the Elks' Home and at Cook's Park.
The next meeting will be held at Vincennes on the
is

first

Thursday

in

November.

G.
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New

Now

England.

—

Boston, Mass., August II. Edmund Baker, a
motorman employed by the Boston .elevated Railway
Company, was overcome by the intense heat in

Tuesday. He will probably reAlbert Anderson, an employe of
Illuminating Company of Boston, was
prostrated by the heat and fell, coming in contact
with a transformer and receiving a severe shock.
He was severely burned on both arms and was
taken to the hospital.
The Haverhill Electric Company has filed an appeal from a municipal order with the Massachusetts
Gas and Electric Light Commission. The order

Maiden, Mass.,

On
cover.
the Edison

last

Monday

and

to Charles H. Hayes the right to lay
maintain wires, cables and conductors for the purpose of transmitting electricity in the Bradford Dis-

gives

Haverhill.
severe thunderstorm passed over several places
some
in Central Massachusetts on Monday, causing
damage. At Uxbridge the main feed wire of the
Uxbridge and Northbridge Electric Company became crossed with a guy wire of the Milford and
Uxbridge Street Railway and a flash of lightning
was followed by a blaze at the point of contact,
which lasted until the feed wire was severed.
steel ceiling in a doctor's office became so heavily
charged with electricity that it threw off sparks.
The order authorizing the establishment of a muthe
lighting plant came before
nicipal electric
Woburn, Mass., Common Council last Monday night,
but final action was postponed for a week. William
H. Lott appeared before the Woburn Board of Public Works on the same evening and argued in favor
of a new lighting contract with the Edison Illuminating Company. He read a clause which provided that
municipal
if the city should decide to establish a
plant the contract could be terminated upon go days'
trict of

A

A

notice.

running
The municipal lighting scheme
over smooth places in Boston. The city government's municipal lighting committee held a meeting
on Tuesday afternoon, but two ex-mayors and an
ex-superintendent of streets did not respond to an
invitation to appear before the committee and tell
it about gas and electric light contracts so the meeting adjourned after waiting half an hour for them.
The committee has engaged John Campbell, president of the Electrical Auditing Company, as an elecnot

is

trical expert.

The contract for building Section 10 of the Washington Street subway in Boston has been awarded
to Coleman Brothers of Boston, who are to receive
$84,856 for the work, provided they complete it byDecember 31, 1906. The five other bids ranged from
The section will consist of 300
$86,803 to $95,940.
linear feet of subway wide enough for two- tracks, to
be built on the easterly side of the present subway
from the foot of Union Street,, across Haymarket
Square, to the junction of the two subways.
The Boston Central Labor Union has asked the
mayor of Boston to call for the arbitration of the
city's contract with the Edison Electric Illuminating
Company, and Mayor Fitzgerald has requested the
company to submit to arbitration the question
whether the city is entitled to a reduction of the
present price of $125 per lamp per year. The mayor
believes that the present price is too high, but he
thinks that the company is not making an excessively large profit at that price. An expert has
declared that the city should pay only $75 per lamp
per year and that it could save $400,000 a year by
getting a reduction in the price, but Mayor Fitzgerald ridicules this statement and .asks what the
company is .doing with such an enormous profit,
saying that the company cannot be paying dividends
on watered stock, as the Gas and Electric Light
Commission would not allow the issue of such
stock, and the company's dividends on its stock is
limited by law to a percentage which would not call
for $400,000. In 1904 the city's arbitrator reported
that the city was entitled to no reduction in price,
as the company was supplying municipal lights at a
price less than cost.
.

The New York, New Haven and Hartford RailCompany will instal an electric hoisting device

road

it will build at Danbury, Conn.,
which has been awarded to the

at the coaling station

the

contract

for

Fairbanks company of Chicago.
The Eastern Cahill Telharmonic
filed

its

certificate of incorporation

Company has
with the Mains

secretary of state. It has a capital of $3,000,000,
half its stock being preferred, and it proposes to
acquire, develop and sell inventions for the generation and electrical distribution of music.
Charles
McH. Howard of Baltimore, Md.. is president of

the company.
The Connecticut Railroad Commission has issued
its annual report for the year ended June 30, 1905.
It shows that the electric railway companies' gross
earnings were $5,423,616 against $4,924,151
the
previous year.
The Consolidated Railway Company's gross earnings for the year ended July 30,
1905, were $2,024,503, and the Connecticut Railway
Company's gross earnings were
and Lighting
$1,420,094.

The American Telephone and Telegraph Company
has laid an armored cable 1,600 feet long across the
Connecticut River, between Windsor and South
Windsor, Conn. The cable contains 40 wires and it
will replace three which have been seriously impaired by the action of high water.
B.

August

York.

—

.

calls at five cents.

Gaynor or the Appellate Division of the
Supreme Court in Kings County handed down a
Justice

decision to-day in which he declared that the collection of two fares for a ride to Coney Island was

He

Dr. Thomas J.
McFarland, who was arrested on July 24th for
refusing to pay a second fare while returning from
illegal.

therefore

1906

and freight offices for the use of passengers
and patrons of the roads.
The Southern Power Company has made arrangements to supply about 2,000 horsepower to Chester,
S. C, at the rate of $20 per horsepower for 12
hours' use, the power to come from the Great Falls
ticket

—

New York, August 11. The New York Telephone
Company is experiencing considerable trouble
Subscribers are objecting
through its new rates.
and disputing many recent bills. When the reducedrate order went into effect on July 1st it was generally supposed that it applied to all pay stations.
As a matter of fact, it applied to only a comparaThe explanation is that there
tively small number.
are two classes of pay stations those installed by
the company at its own expense and those for
which the subscriber contracts and manages for his
own profit. The company's stations are those to
which the reduction order applies. In the case of
the other class the reduction from 10 to 5 cents a
call is not only not compulsory, but it cannot be
inaugurated except at a loss to the subscriber. Company pay stations, as they may be called, are put in
large stores, usually where there is every reason to
believe that the telephone business done will be of
considerable magnitude.
In the opinion of many
subscribers the company will have to reduce its
rates so that the small storekeeper can sell telephone

1 8,

discharged

Coney Island.
Kenneth Moody, an employe of the New York
and New Jersey Telephone Company, and Thomas
Gould of the Edison Electric Light Company, were
in Brooklyn on Wednesday while repairing
in the wires caused by the storm of Tuesday.
live electric-light wire struck Mr. Moody in the.

development.

The Supreme Court

of South Carolina has deColumbia Water and Power Company is exempt from taxes, in a suit brought by
the county treasurer of Richland. The canal was
bought by the power company, and it is held that
the exemption allowed the city trustees, former

cided that the

is also to be granted the last owners.
engineering society is being organized at
Charlotte, N. C, composed of electricians, mining
engineers and others, and promises to become an
important factor among the expert men in these
various lines in the state.
new electrical concern, the Greenville (S. C.)
Electric Company, is being organized, with $25,000
The company proposes to do a general
capital.
electrical business, wholesale and retail.
Bids have been opened at Hyattsville, Md., for
the installation of an electric-light plant. These
were submitted to the mayor and Common Council.
The Potomac Electric Power Company of Washington was awarded the contract for 10 years, to

holders,

An

A

light the

streets.

The

(N. C.) Consolidated Construction
Latta, president, has been granted
out of the city for a line to run
Catawba River, with a three-mile
Vestibuled cars will
line to suburban cotton mills.
be used and the line will be one of the most upto-date in the South. A park will be built on the

Charlotte
Company, E. D.
the right-of-way
12 miles to the

killed

river.

breaks

The new electric line from Bessemer to Jonesboro, Ala., has been started in operation, making
an 18-mile route from Birmingham.
The Progressive League of business men of Columbia, Miss., is interested in securing electric lights
and water for the town.
Philadelphia and Baltimore capital is reported to

A

face while walking on the elevated tracks and he
was thrown to the ground. Mr. Gould was killed
by a live wire while descending into a manhole.
thunderstorm combined with a broken water
main flooded the Subway below Fourteenth Street
on Tuesday evening, completely tying up traffic and
leaving the tracks a foot under water.
With considerable difficulty all passengers were finally able
to reach a station platform, but the motormen and
guards, according to rule, were compelled to stay
with their trains all night. By Wednesday morning
the water had been pumped out and except for a
bad smell, no damage was apparent.
The flood
demonstrated the wisdom of having the Subway
lighting separate from the power.
Though the
power was cut off from the third rail, none of the
lights went out.
What interested the Subway people

A

even more than

this,

however, was

who was

re-

sponsible for the flood, and who, therefore, should
pay the bill.

Unusual interest is being manifested in automobile
trade circles over the prospect of a December show.
Not only do the home manufacturers welcome the
opportunity of an early exhibit to show their
1907 models, but the same expressions of satisfaction are voiced by the foreign agencies.
Provided
the actual exhibits keep pace with assurances
already made the 55,oco square feet available in the
Grand Central Palace will be taken long before the

show opens on December

1st.

A

peculiar lightning freak was reported from
Glen Cove, L. I., yesterday. Two men and a boy
were standing under a large locust tree when it
was struck by lightning, splintering the tree and
striking the men to the ground.
One of the men
was killed and the other was partially paralyzed.
The boy was unconscious, and, according to the
report, when his upper clothes were removed the
doctors found a long, distinct image in blue of the
stricken locust tree on his body.
The image was
clearer than if it had been tattooed by hand.
The
tree picture reached from the boy's shoulder to his
waist line, covering one entire side of his body.
All-steel cars have been adopted for the New
York city tunnels by the Pennsylvania Railroad,
which company announces the development of the
'

collisionproof,
fireproof,
soundproof passenger coach, a type of which will be used exclusively
The car which has
in the future on the road.
been developed and is being tested weighs 103,550
pounds against 84,900 for the standard wooden
coach.
No inconsiderable part of the additional
weight is due to the burden involved in carrying
All the new
storage batteries and battery boxes.
It is said that
cars are to be lighted by electricity.
This
the new car is absolutely non-collapsible.
safety against telescoping is secured by the use of
steel girders, the principal feature in the body of
the car being a central box girder 24 inches wide
by 19 inches deep extending throughout the length
first

of the coach.

C.

I.

C.

Southeastern States.

—

Charlotte, N. C, August 11. In Richmond, Va.,
the movement for issuing $250,000 bonds for an
electric-light plant to be owned by the city is again
coming to the front, after the movement for municipal ownership seemed to have .been killed.
George W. Vanderbilt has signed a contract with
the Weaver Power Company for electric power
for Biltmore, N. C, and for the Biltmore House.
The Corporation Commission of Virginia has
taken steps to enforce the act of the Assembly requiring all railroads to maintain telephones in their

.

be interested in building an electric line from Norfolk, Va., to Elizabeth City, N. C, a line that has
been much talked of previously.
The Raleigh (N. C.) Electric Railway Company
will make extensive additions to its plant in that
L.
city.
It also supplies light to Raleigh.

Ohio.

—

Cleveland, August 11. Considerable discussion
over the proposed extension of the franchise of
the Cleveland Electric Railway Company has taken
The company has
place within the last week.
shown its willingness to be fair by agreeing to
incorporate in the franchise many matters that
were omitted, but which the company said in
other ways that it would do. President Andrews
will not agree to Councilman Hitchins' request that
the life of the franchise be made 20 years. Nor
would he concede anything further on the rate,
the offer being seven tickets for a quarter. Mr.
Andrews said that the company would agree to a
clause providing for the sale of the property to
the city at the expiration of the franchise, prothe portion revided it was properly protected
lating to transfers will be made more specific, and
transfer stations named, so far as possible. The
matter, if the company has its way, will be submitted to a vote of the people.
The Cleveland Electric has secured a franchise
in Cleveland Heights and will extend the Cedar
Avenue line to that section. The matter of paving
has been settled between the company and the
village of Newburg, and the road will be built
;

'

there.

Judge Lawrence has continued the temporary
injunction against the Forest City Railway Company of Cleveland and declared that it cannot
proceed with track laying on Fulton Road until
further orders from the court. The decision also
declares that the resolution passed by the City
Council, requiring the Cleveland Electric Railway
Company to move its tracks to the east side^ of
that thoroughfare, is illegal, because it was read
but once and voted upon orally. While the Cleveland Electric won its contention in one way, the
court decided that it did not have a vested right
in the location of its tracks.
Mansfield seems to be in the throes of a threefranchise ordinance has been
cent agitation.
before the City Council for some time and was
brought up for consideration a few days ago.
Work has been commenced on the Youngstown
and Southern, which is to be extended to Leetonia and electrified. At present, steam is used.
At Leetonia it will connect with the Youngstown
and Ohio River line, which is to be built through
to East Liverpool.
is
stated that the Findlay-Marion Railway
It
and Light Company has been financed and that
most of the right-of-way has been secured.
The City Council of Youngstown has taken up
the matter of establishing a municipal light plant,
and a committee has been appointed to look into
the cost and other details. The question may be
put to a vote of the people.
The annual picnic of the employes of the Cleveland and Southwestern Traction Company took

A

August

18,
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Chippewa Lake Friday. Athletic contests
and other features made up the programme.
At Middleport the Mutual Electric Light Company has been incorporated with a capital stock
of $50,000 by John Murtha and others.
Since the disastrous head-on collision on the
Lake Shore Electric a few days ago, it has been
decided to double-track all the bad curves, to prevent the possibility of a recurrence of such an
The entire system is to be doubleaccident.
tracked eventually, but the work on the curves
will be done at once.

place at

The Cleveland Electric Illuminating Company
has announced an increase in its capital stock from
The company has been
$3,500,000 to $5,000,000.
paying six per cent, on preferred stock and eight
per cent, on common stock for several years, aside
from several extra payments.

The Lima, Kenton and Marion Traction Company of Kenton has been incorporated with a capital stock of $100,0000 by W. W. Embert, Frank
D. Bain and others.
Commissioners of Marion County have granted
the Findlay-Marion Railway Company a franchise
good for 25 years.
The idea of diverting the water of the Sandusky River between Tiffin and Fort Seneca for
power with which to operate electric plants has
been given up, it is reported. Columbus and Pittsburg men were interested in the matter.
O.

M.

C.

Indiana.

—

August 11. Two new electric-railway companies were incorporated in Indiana during
The New York, Boston and Chicago
the week.
Electric Railway Company, capitalized at $100,000,
Indianapolis,

proposes to construct an electric line across Northern Indiana, touching Hammond, Laporte, South
Bend, Mishawaka, Elkhart and Fort Wayne. The
directors are W. B. Robinson, E. W. Curtis, J. L.
Knox, Charles Schisano and W. M. Watson.
The Chicago and Western Indiana Traction Company, to be known as the "College Route," with a
capital stock of $100,000, will build an electric line
from Lafayette southwest, connecting Crawfordsville, Greencastle and Bloomington, four of the leading college towns of the state. It is the plan finally
to make the road's terminals at Louisville and Chicago. The promoters say that they expect to have
the road in operation within a year. The company's
headquarters are in the Lemcke Building, Indianapolis, and the incorporators are E. H. Barrows,
D. W. Bolen and J. S. McCullough.
The assessments made on local corporations by
the Indiana tax board at its final session were along
The Indianapolis Street Railway
lines of increase.
came in for $7,537,825 as against $4,111,405 last
year.
The Indianapolis Traction and Terminal
Company will have to pay on $1,001,620 as against

The table shows slight increases
$766,405 last year.
and decreases among some of the interurban companies 'in the state.
The city comptroller of Evansville recently discovered, he said, that the Evansville Electric Light
Company agreed to pay to the city five per cent,
of the gross receipts annually in return for the
five
years,
amounting to
bill
for
franchise.
$3,247.44, was presented.
The Farmers' Heat and Light Company of fj-vansville has been incorporated with a capital stock oE
The purpose is to construct gas and heat$10,000.
ing plants.
The directors are Hiram A. Gooch,
S. S.
Smith Wiltshire and William Wiltshire.

A

for $5,000 to have the road in operation by Janu-

ary

1,

1908.

local order.

Company has filed a certified copy of its articles of
incorporation with a capital stock of $50,000. The
incorporators are A. St. J. Bowie, S. H. Taylor, F.

The gas and
of Pekin
install

to

light

committee of the City Council

was instructed

to ask the lighting

new lamps throughout

the

company

city,

as

the

claimed to be below contract.
At Jacksonville the M'cKinley syndicate gave the
Y. M. C. A. the receipts of the car lines on Friday.
The Y. M. C. A. furnished the conductors, who
were young ladies, and the proceeds went to the
institution to help pay off a debt of $12,000.
One of the 200-foot concrete smoKestacks on the
new power house has been completed here and the
balance of the power house is ready for the roof.
V.

candlepower

is

Northwestern States.

—

Minneapolis, August 11. The electric-light plant
at Virginia, Minn., may arrange to put on a day
circuit for power purposes if sufficient business can
be secured there and at the neighboring town of
Eveleth. There is not enough day business in either
town to justify a day circuit, but if both will bunch
it is believed that it can be done successfully.
The Mesaba Range Traction Company, which proposes a trolley line along the Mesaba Range in
Northern Minnesota, will be reorganized as the
Mesaba Traction Company, the old charter not being

completed in some details.
Bids are being taken for the construction of art
electric power dam at Otter Rapids, below Eagle
River, Wis. Jacobson & De Guerre of Grand Rapids, Wis., are the engineers of the work.
A. O. Fox, who proposes an electric railway from
Platteville, Wis., to Dubuque, Iowa, has renewed his
option to service over the high bridge at Dubuque,
Iowa, by paying $500, this to expiie January 2, 1907,
or is subject to a renewal to April 1st, on payment
of $1,000 more. All becomes forfeited if the bridge
is not then purchased.
The Consolidated Light & Power Company of
Pluma, S. D., has completed arrangements for trans-

A

new switchmitting electric power to the mines.
board has been installed, carrying a voltage of 11,000
volts on the larger wires.
The Duluth Edison Electric Company has submitted a bid for furnishing the city of Duluth with
arc lamp lighting at $55 per annum.
The City Council of Eau Claire, Wis., has granted
a new franchise to the Chippewa Valley Electric
Railway Company, with the maximum rates cut to
$60 and $55 per annum, a reduction of $15 for arc
lamps.
The Council of Duluth will appoint a wire inR.
spector.

the

United Railroads

situation on
street-railway system in this

The company is keeping the
city is still unsettled.
present lines in operation, but has not yet succeeded
in starting up the McAllister Street trolley line,
which has just been changed over from a cable
road. The officials say they have over 100 track
laborers at work on this line, notwithstanding the
efforts of the recently organized laborers' union,

Louis.

The Effingham and Olney Interurban Railroad has
been granted incorporation papers to construct a railway from Effingham southeasterly through the counties of Clay and Richland to Olney, the principal
office to be at Eberle, 111.
The capital stock is
Incorporators include Dr. R. S. Wishard and
$2,500.
Henry Richards of Eberle, 111.
The Mutual Construction Company of Greenville
has been incorporated with a capital of $10,000, to
furnish telephone service. Incorporators are George
Grube, Ward Reid and G. B. Hailes.
The Electric Novelty Manufacturing Company,
Chicago, has changed the name to tJarke Electric
and Manufacturing Company and increased the number of directors from three to five.
The Mount Pulaski Telephone and Electric Company has increased the capital stock from $5,000 to

The Dunlap and Alta Telephone Company

lap

has been

Funke, A. S. Armstrong and H. C. Thaxter.
The Ventura County Power Company has been
incorporated at Ventura with a capital stock of
$2,500,000 by C. H. McKevett of Santa Paula,
J. A.
of Oxnard and J. H. Adams, T. W. Phillipps
S. Torrance, J. R. Martin and W. R. States of
Los Angeles and Pasadena.
The Board of Trustees of Bandon, Ore., has
granted a 30-year electric franchise to A. J. Burrows
of Aberdeen, Wash. Construction of the plant will
be begun in about three months and operations will
be begun within five months from the time of the
Driffill

J.

beginning of the work.

The Tacoma Railway and Power Company of
Tacoma, Wash., has made application to the commissioners of Pierce County, Washington, for a
franchise to construct and operate a single pole line
for transmitting electric power, together with
the
right to erect, place and string wires and place other
appurtenances along certain streets and roads in
Pierce County.
contract has been closed whereby the Russell
Electric and Machine Company of Yuma, Ariz.,
will
extend the electric power to the foot of the Tucson
mountains and install a 30-horsepower electric motor.
The Desert Power Company of Kingman, Ariz.,
which has been organized with a capital stock of
$10,000, is preparing to erect a power plant at King-

A

man.

An

application has been made to the • Board of
of Covina, Cal., for a franchise for an
electric light, power and heating plant at that place.

Trustees

The Martinez and Contra Costa County Railwav
Company has been incorporated at San Francisco
with a capital stock of $100,000 by Purcell Rowe,
M. R. Jones, W. A. Golschard, Carl A. Johnson and
A. H. Flynn.
The trolley system of the Vallejo and Napa Valley
Electric Railroad has been changed from the bow
trolley system to a pantograph trolley.
Besides the
new trolleys two 500-kilowatt transformers have
been installed.
A.

PERSONAL,
W. M. Hendry

has been appointed by the StanleyG. T. Electric Manufacturing Company as agent for
the state of Washington, with headquarters at Seat-

which

is

on

strike,

to

M. Maloney, manager for the Northwestern
J.
Telephone Exchange Company at Albert Lea, Minn.,
has been made district manager for the company,
with headquarters at St. Cloud, Min.
George K. Blakely, manager for the Northwestern
Telephone Exchange Company at Grand Forks,
N. D., has been made district manager for the
northern half of North Dakota, with headquarters
in

Grand Forks.

prevent any work being

The opening of this line is expected in a
few days. The electric wiremen and most of the

ELECTRIC LIGHTING.

done.

company's gas.
The Portland and Sandy Electric Company has
been incorporated at Portland, Ore., with a capital
stock of $100,000. The company will erect a hydroelectric plant about 24 miles east of Portland and
transmit the current to Portland and other points.
The company has a franchise to light the town of

St.

Frisbee, H. P. Bowie and H. S. Hagan. The place
of business is San Francisco.
The Standard Electrical Works has been incorporated at San Francisco with a capital stock of
$100,000 by R. J. Davis, Harrison Dibblee, A. M.

tle.

Pacific Slope.
San Francisco, August 9.— The labor

of Dunincorporated with a capital stock of
$10,000.
Walter Alien heads the incorporators.
The City Council of Ottawa has modified the
franchise recently granted the Illinois Traction
Company to make it more acceptable to the McKinley syndicate.
They will file a certified check

with a capital stock of $2,500. The principal office
The road is to be conis to be at East St. Louis.
structed from East St. Louis to Alton and Edwardsville.
The incorporators and first board of directors
are L. C. Haynes, G. C. Pierce, T. W. Gregory and
F. H. Thomas of East St. Louis and F. E. Allen of

K

Among' the incorporators are Dan J. Malarkey,
F.
Donohue and others.
The Electric Railway and Manufacturers' Supply

$50,000.

—

August 11. The East St. Louis, Granite
and Alton Suburban Railway has been incorporated
Peoria,

Gresham. Construction will be commenced immediately and 2,500 horsepower
will be developed.

A delegation of 10 members of the Order of Railway Telegraphers visited Springfield this week.
They came from St. Louis and came to organize a

crews operating the machinery at the electric generating stations of the street-railway company are
also out and doing all they can to cause the new
non-union recruits that have been secured to desert
general tie-up of the lines would
the company.
be very unpopular with the public at the present
juncture, as the street-car service is indispensable
to cover the long stretches of burned district separating the present centers of business. It is understood
that many strike-breakers have been quietly brought
into the city from the East and South, but very few
have remained at work and a large proportion of
those who arrived refused to work.
The San Francisco gas and electric system of the
Pacific Gas and Electric Company has made a large
number of new service connections during the last
month or two. It was estimated in July that over
3,000 new buildings had been completed since the
fire and that at least 1,000 more were in course of
Most of these are temporary structures
erection.
but a large proportion will probably be permitted
to stand for two years, or until they are superseded
by permanent buildings. The lighting company has
had nearly four months in which to repair the damage caused by the fire and earthquake and has accomplished a great deal. The distribution on the
commercial circuits in the heavy business districts
Fillmore Street and the
of Van Ness Avenue,
Mission is still very poor during the peak load at
night, and some of the merchants have threatened
to order out the electric lights and put in the rival

Illinois.

.

i33

A

The

city of
installation of

W.

A.

tric-light

Paragould, Ark., is considering the
an electric light plant.

Curtis contemplates establishing
plant in Cambridge, Iowa.

an elec-

M. R. Rutherford has asked the city of Plains,
Mont., for an electric-light franchise.
Boston, Ga., has voted in favor of issuing $10,500
to construct an electric-light plant.

bonds
J.

D.

Beardsley has begun the erection of
plant in Mineral Wells, Texas.

an

electric-light

&

Carman
Holbrook will install a $25,000 electriclight plant in their flour mill in Culdesac, Idaho.
Carterville, Mo., has granted a franchise to the
Consolidated Light, Power and Ice Company.

The Broken Arrow Electric Light and Power
Company of Broken Arrow, I. T., has been incorporated.

The Chelsea (I.
Company has been

T.) Electric Light and Water
incorporated with a capital stock

of $50,000.

The
City,

Crystal Lake

Iowa, will

at Crystal Falls,

Amusement Company

install

a

large

near Sioux

of Sioux
plant

electric-light
City, Iowa.

Bids will soon be asked for the construction of
waterworks and electric-light plant in Clinton, Mo.,
for which a $100,000 bond issue was voted recently.
'

Sealed proposals will be received at the office of
Neb., until August 23d,
the city clerk, Wayne,
for the furnishing of all labor, equipment, material
and supplies necessary for reconstructing and improvements of the electric lighting system for
Wayne, Neb., in accordance with the plans, specifications and instructions to bidders on file at the office
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of the city clerk
sulting engineer,
Street,

Fred
a

and at the office of the city's conEdw. F. Schurig, 319 Thirteenth

Omaha, Neb.
of Monmouth, 111., has been granted
franchise for an electric-light plant at
111., with a four-year street lighting con-

Moore

S.

20-year

Oquawka,
tract.

Winfield Scott of Grayson, Ky., and H. L. Woods
of Olive Hill, Ky., and associates, have incorporated
The capital
as the Grayson (Ky.) Light Company.
is

H. M. Byllesby & Co., engineers, Chicago, have
been appointed engineers and managers of ths
new
Mobile Electric Company of Mobile, Ala.
modern power house will be erected immediately,
and the lines of the company extended and rebuilt.

A

The Sheffield Company of Sheffield, Ala., has contracted with the Westinghouse Machine Company for
a 1,250-kilowatt Westinghouse-Parsons steam turbine to be installed in the plant at Sheffield. The turbine will run under rather poorer operating conditions than usual, a steam pressure of 125 pounds and
It will be direct connected to a
25-inch vacuum.
Westinghouse three-phase turbo-generator of the enclosed type, delivering current at 2,300 volts to a
light

POWER TRANSMISSION.
The Toronto

Street Railway Company says that
power from Niagara Falls will be delivered in
Toronto, Ont, by October 1st to supply the streetrailway system and for power and lighting purposes.
Tests have been made by engineers, who
report that the various devices for receiving the
current from the Falls at 16,000 volts, reducing it
to a commercial standard, and then distributing
it to the sub-stations answer every requirement.

William A. Otis and associates, including G. A.

$5,000.

and power system.

central stations of this country are rapidly
to the necessity of giving their customers not only the maximum amount of light but
also the best illumination possible. An example of
this awakening is that of the Portland General
Electric Company, Portland, Ore., which has secured
the services of Mr. H. M. Lauritzen of the engineering department of the Holophane Glass Company for a period of two months to assist it in
designing the lighting of numerous installations
which are now under way by assisting the architect
in the correct laying out of the lighting scheme
before the buildings are wired; also to instruct
the salesmen to lay out the lighting in order to
get the best illumination possible. So great has
been the demand for this class of work that the
Holophane Glass Company announces that for the*
present no more engagements can be made for
members of its engineering staff for this class of

The

awakening

president of the Pike's Peak Hydro-Electric
Company of Colorado Springs, announce that they
will soon begin the erection of a new electric power
In addiplant at Manitou, Colo., to cost $300,000.
tion,
they propose to expend $200,000 on pipe
lines and reservoirs and $500,000 in general improvements. They have organized the Empire Water
and Power Company, and a meeting has been
called to authorize the issue of $1,000,000 of bonds.

W. H.

Blair has petitioned for' a franchise for
the use of the city streets in Howard, S. D., for
an electric railway.

The Rochester, Corning and Elmira Traction
Company of New York has been incorporated with

Max

H. Schultze, Horace
a capital of $4,000,000 by
G. Abel and Henry Brunssen of 42 Broadway, New
York, and others.
Charles P. Lun of Spokane, Wash., is at the head
of a company which will build an electric railway
between Spokane and Cheney, Wash., 18 miles.
Franchises have been granted by the towns of Hayford and Cheney.

The Union Trust Company of Pittsburg has taken
the bond issue of $3,500,000 of the Pittsburg, Newcastle, Butler and Harmony Street Railroad ComContracts for the cons'truction of the line,
pany.
about 70 miles in length, have been made.
The Rio Janeiro Tramway, Light and Power
Company will install at Rio Janeiro, Brazil, a 300kilowatt Westinghouse compound-engine unit, operating under a steam pressure of 150 pounds and
direct connected to a Westinghouse alternatingcurrent generator.

July traffic on Chicago elevatea railways is reported as making good gains over July, 1905. In
the daily average of passengers carried the Metropolitan increased from 113,578 to 123,370, the South
Side from 85,272 to 92,976 and the Northwestern

The Chickasha Waterpower Company of Chickasha, I. T, will develop the waterpower of the
Washita River by building a dam 1,000 feet long
and ranging from seven to 30 feet high, to be
constructed of stone and cement or steel and
cement.
About 1,000 horsepower will be developed and transmitted to Chickasha by 66,000-volt
Ross is
E.
three-phase alternating current.
C.
secretary-treasurer of the company and Beardslee
& Brockway of Lincoln, Neb., have charge of the
construction of the dam.

The Copenhagen correspondent of the London
Electrician says that a Swedish engineer has recently prepared statistics showing that waterpower
is available to the extent of 10,000,000 horsepower
in Sweden, 28,000,000 horsepower in Norway and
4,000,000 horsepower in Finland, or, leaving out of
the question waterpower in out-of-the-way or inconvenient places, the figures are approximately
horsepower, 4,800,000 horsepower, and
3,800,000
It is suggested
500,000 horsepower, respectively.
that this power might be utilized in Sweden in the
manufacture of chemical manures, paper, etc., in
ore smelting and other industries, and that imports
of coal would thereby be greatly reduced.

PUBLICATIONS.
Volume XXIV. of

the Transactions of the AmeriInstitute of Electrical Engineers, January to
December, 1905, has been issued by Secretary R. W.
Pope. It is a book of 1,160 pages. The valuable
information contained in the book is illustrated with
half-tones, diagrams, curves and charts.

can

chief of the

Bureau of Equipment.

TELEGRAPH.
Telegraphic

communication

between the United
States and interior points in Manchuria has been
re-established.
The Western Union Telegraph
Company will now accept messages via Khabarovsk for Guirine, Hailar, Harbine, Koantchensi,

Ningouta and Tzitzikar in Manchuria, at a rate
word beyond London. Messages are

of 25 cents a
sent by way

only when expressly
sender's risk of delay
or non-delivery.
Messages to other places in
Manchuria cannot be accepted via Khabarovsk.
of

ordered and then

route

this

only

at

MISCELLANEOUS.
City officials of Baltimore, Md.. propose to purchase electric elevators for the City Hall to take
the place of the hydraulic elevator now in use.

The king

of Spain has signed a decree creating
committee empowered to undertake the reform
of the telegraph administration, and fixing a term

a

three months for
telephone service.
of

organization

the

of

a

new

The tonnage of zinc and lead ores produced in
the Joplin district in 1905, according to a report by
Mr. Charles Kirchhoff of the United States Geological Survey, was considerably below the normal
capacity of the district. Cold weather in January,
February and March, floods
July and August and
heavy rains in October cut down the output.

m

The

City Council of Joliet,

111.,

has authorized the

employment of a board of expert engineers to ascertain whether the walls now being constructed north
of Joliet are safe for the development of additional
water power in the Drainage Canal power scheme.
It is alleged the cement is of an inferior quality
and that the walls will not hold the volume of water
that will be turned against them when the new channel is opened.

castle,

the article entitled "Twenty-four-hour Servfrom Small Central-station Plant at Odell, 111.,"
printed in the Western Electrician of May 13,
It
shows among other things, the advan1905.
tains
ice

tages

of

with a

New
follows

:

a storage battery installed in
small plant.

Stanley-G.
Bulletin

connection

literature has been issued as
superseding Bulletins 25
609,
to G. I. floor and wall outlet
I.

and 194, devoted
boxes
circular 786, devoted to the new type K
arc lamps
circular 787, devoted to direct-current
motors and generators. All Stanley-G. I. literature is obtainable
by addressing the StanleyG. I. Electric Manufacturing Company at Pittsfield, Mass., or any of the branch offices.
;

;

.

The Electric Storage Battery Company of Philadelphia has just issued the sixth edition of pricelist
A, which includes a description of all types
of the Chloride accumulator applicable to centralstation lighting and power, electric-railway power,
isolated lighting and power stations, railway car
lighting, etc.
In this edition is also catalogued
auxiliary apparatus use'd in connection with Chloride

total of $108,000,000 in the deal.

own expense. The
apparatus sends messages 35 miles and has received
them from points 30 miles away. The commandant
of the Training Station at Newport recommends to
the Navy Department that the electrician be permitted to communicate with other ships ai\d continue his
experiments. This plan has been approved by the
a wireless telegraph outfit at his

The Gould Storage Battery Company of New
York has just issued Bulletin No. 7, which con-

The Yakima Valley Traction Company has been
incorporated in Spokane, Wash., with a capital of
$500,000.
W. A. Bell of North Yakima is at the
head of the organization, which proposes to operate
an electric railway for freight, mail, express and
passenger business. It is the intention to operate
in the Spokane and Yakima valleys, the road being
120 miles in length.
The proposition of the management of the United
Railways Company of St. Louis to merge the St.
Louis and Suburban system, on the basis of an
exchange of United Railways preferred stock for
the stock of the St. Louis and Suburban Company,
has been ratified by vote of the stockholders of the
United Railways Company. The stockholders of the
Suburban system voted to accept the offer of the
United Railways Company. This consolidation of
two street-railway systems of St. Louis involves a

SPACE TELEGRAPHY.
M. Schneider, an electrician in the United States
Navy, has equipped the converted yacht Wasp with

The Knoxville Woolen Mills and the Knoxville
Cotton Mills, Knoxville, Tenn., will run their entire plants with electricity as soon as the motors
can be installed. The power will be furnished by
the Knoxville Railway and Light Company.
These
mills have purchased 37 motors, and they are now
being installed in the buildings. The companies
figure that electricity is cheaper and gives better
satisfaction than steam power.

The Ohio Valley Banking and Trust Company has
been appointed receiver of the Henderson City Railway, Henderson, Ky., with instructions to operate
the property. This company was organized by A. L.
Rich of Cincinnati, who disappeared some time ago.
Owing to some hitch in the contract a proposed bond
issue failed to go through.

to 73,308.

1906

folder from the Wagner Electric Manufacturing Company, St. Louis, is devoted to transformers. The company builds transformers of any
capacity and for any voltage. Standard transformers are in stock at convenient shipping points.
Bulletin 72, telling more about transformers, is
offered by the company for the asking.

A

Bulletins No. 1080 and 1081 are being sent out by
the Fort Wayne Electric Works' of Fort Wayne,
Ind.
They contain, respectively, descriptions of
multiphase revolving-field engine-driven generators
and type
transformers. Both are well illustrated,
showing the complete apparatus and the various
parts.
The, former contains pictures of direct-connected alternators in service and gives some reasons
why alternators of large output should be direct
connected to their prime movers.

from 67,488

1 8,

Taff,

work.

ELECTRIC RAILWAYS.

August

A

correspondent of the Daily Chronicle of NewEngland, mentions a self-recording target,
the invention of Lieut.-Col. Peters, a Canadian.
The hits are electrically recorded at the elbow of
the firer by numbers on a disk.
The target is
a metal one, there being a row of sensitive hammers behind it. The bullet on striking the target
operates a hammer which completes the electric
circuit and records the value of the hit at the
firing

point.

The

California Powder Works has added ansteam turbine to its plant at Pinole, Cal.
This machine runs parallel with a 400-kilowatt
Westinghouse-Parsons unit already installed at the
plant, and through static transformers with 250kilowatt reciprocating-engine units, with which the

other

present 400-kilowatt unit
fully.
The latter turbine
1905, and has operated
but one shutdown, it is

now

operating successon July 27,
continuously since, with
said, for the purpose of

is

was

started

inspection.

A

accumulator installations. This price-list will be
forwarded upon application to the general offices
at Philadelphia or to the sales offices throughout the
United States.

TRADE NEWS.
Albert Halstead, United States consul at Birmingham, England, writes that there is an excellent
opportunity for American manufacturers of brakes
for electric cars to extend their sales in the United

Kingdom.
Musser, manager of the Arrowsmith
Company, 434 Market Street, Harrisburg,
.Pa., writes to the Western Electrician to say that
while Mr. A. V. Arrowsmith, formerly vice-president and general manager of the concern, is no

John

longer connected with the company, the business
be continued as heretofore. Mr. Musser reports that the store at Harrisburg and also the
one at Reading are doing a good business.
will

Representatives of the American Advertising IndiCompany of St. Joseph, Mo., a concern capitalized at $310,000, are in Indianapolis for the purpose of considering the feasibility of establishing a
factory in that city.
The product of the company
is an automatic street announcer for use in street
The device, placed in the car, automatically
cars.
announces every street and all transfer points. The
indicator is operated by the electric current used
cator

SOCIETIES
A new

AND SCHOOLS.

of the officers and members of the
Western Society of Engineers, together with the
constitution and by-laws, has been issued in pamphlet form, dated July, 1906. J. H. Warder is the
secretary, 1734-41 Monadnock Block, Chicago.
list

S.

Electric

August

18,
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in propelling the car and requires, according to the
manufacturers, no change in the equipment of the
car more than the attachment of a "spur" on the
trolley hangers at such points as it may be desired
The device was invented
to make announcements.
by G. R. Livergood, a St. Louis conductor.
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prepared an attractive catalogue and price

The

Electric Construction

;

Company

of Baltimore,
capital stock of

has been incorporated with

Md.,

wheels; two 200-kilowatt direct-connected exciters,
also for direct connection to water wheels
nine
2,000-kilowatt water-cooled transformers, 70,000 volts
primary, 2,400 volts secondary, and a large quantity

that

list

furnish on application.

will

it

and deal

$5,000 to manufacture

in

of auxiliary detail apparatus. The capacity of the
plant at East Pittsburg is being taxed to keep up
with orders.

mate-

electrical

Ambrose Fleming, Kenneth Fraser, B. Carroll
Shipman, 3002 Clifton Avenue
Harry K.
Brooks, 19 East Saratoga Street, and Elmer J. Jones
rials.

Among

the

new

locations of electrical contracting

and supply firms recently noted in San Francisco are
Edison Electric Construction Comthe following:
pany, 515 Broderick Street; Holabird, Reynolds &
Saylers Company, 527 Mission Street; First National
Electric Company, 664 Presidio Avenue; Breck Electric Manufacturing Company, 550 Grove Street; Bay
Shore Electrical Construction Company, 186 Second
Street.

BUSINESS.
The sound-proof telephone booth is no longer a
business luxury, according to the Western Electric
Company, but rather has become a necessary detail
in the office and factory equipment.
The annoyance
occasioned by unsatisfactory telephone service is due
frequently to noise and publicity unnoticed until the
telephone is used. The sound-proof booth obviates
all this and affords privacy and quiet.
The Western
Electric Company of Chicago and New York has

;

Economies to be effected by Gould storage batteries are recognized by the Gait, Preston and Hespeler Railway of Gait, Ontario, Canada, which has
installed a battery of 230 Gould cells, having a

are the incorporators.

The

Company of East
has recently sold to the United States
government, for use in connection with the Panama
Railroad, two compound steam engines
one direct
connected to a 325-kilowatt 250-volt engine-type
generator, and the other to a 200-kilowatt 60-cycle
alternating-current
two-phase 220-volt generator.
Both operate under a steam pressure of 150 pounds.
Westinghouse" Machine

Pittsburg

;

•

Nineteen cars were needed to hold a recent single
shipment made from the works of the Westinghouse
Electric and Manufacturing Company at East Pittsburg to the Hauser Lake power plant of the Helena
Power Transmission Company at Iron Siding, Mont.
Among other apparatus in the consignment were four
2,800-kilowatt Westinghouse revolving-field generators,
intended for direct connection to water-

capacity of 107 kilowatts, to be used as a floating
battery.
Before the installation the power required
by the passenger cars prevented any development
of the freight traffic, and attempts to push the latter
seriously interfered with the passenger service. The
company is now runing freight trains of six to
eight cars without interference with the regular passenger schedules. The Lexington Street Railway
Company of Lexington, Ky., has also installed a
battery of 280 Gould cells, having a capacity of 346
kilowatts and working with a Gould counter electromotive force booster. With the aid of the battery,
peaks are being taken care of, while the arc-light
circuit, power load and car service of the town is

handled without trouble.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent

Automatic Alarm and Stopping Device for

827,698.

Engines. Daniel B. Adams, Summitville, N. Y.
Application filed September 30, 1903.

An

internal-combustion engine
having an electricignition circuit has a chamber containing an expansible
electrically conducive fluid and a contact member with
which the fluid may make contact upon expansion. The
fluid and contact member are electrically connected to
the ignition circuit and arranged, when they make contact, to complete a shunt circuit by which ignition is pre-

827,783.

Ind.

vented.

socket,
described.

827,702.

small cross sectional area formed in trie bottom of .the
trough, fluid metal in the wells, and a number of conductive members having terminals immersed in the fluid
metal in the respective wells.
»

August

7906.

7,

Light Fixture.
Will B. Brown, Goshen,
Application filed August 28, 1905.

A

Lead-refining Apparatus. Anson G. Betts,
Troy, N. Y. Application filed October 31, 1902.
One claim combines a bus-bar provided with a relatively wide trough and a number of wells of relatively

OfficeJ

In an electrolytic interrupter adapted to be placed in
a circuit containing a source of electrical energy are a
positive and a negative electrode of like cross-sectional
area
and an electrolyte and metallic mercury, the
electrodes being adjustable in order to determine the extent of the immersion of the positive electrode into the
electrolyte and the extent of the immersion of the negative electrode into the metallic mercury.

and shade for incandescent lamps

fixture

is

Elmer R. Corwin, Chiassignor to the Monarch Telephone
Manufacturing Company, Chicago, III. Applica-

827,787.

cago,
.

Telephone System.
111.,

tion filed December 15, 1904.
Relays and condensers are so arranged as to give a
conversation condition in which the line relay, cut-off
relay and supervisory relay in series with each other and
with the line and substation equipment furnish path for
current supply for that line to which the relays pertain.

827,802. Process of Treating Iron or Steel Objects.
Henry L. Hollis, Chicago, 111. Application filed
July 7, 190S.

A

method of providing a protective coating for iron
is provided and consists in inserting the object
be treated in a suitable electrolyte, passing electric
current through the electrolyte and 'objects, whereby
oxidation will take place at the surface of the object and
oxygen will there be united with the iron to form a
protective coating, withdrawing
the
object
from the
solution and drying it, and then immersing the object
objects
to

NO. 827,916.—

Electric

827,710.

SUBMARINE TELEGRAPH.

Tram

George

Car.

Smethwick, England.

Application

J.
filed

Conaty,

October

1904.
four-wheel tramcar or truck has two axles, bearings
for the axles, the bearings permitting movement of each
axle radial to the track or curve, two inner bearing
boxes for each axle in which the ends of the axle revolve, outer boxes having vertical movement and radial
guides in the outer boxes in which the inner boxes are
adapted to move endwise with the axles.
17,

A

Process of Making Composite
Thomas A. Edison, Llewellyn Park, N.
plication filed March 30, 1905.

827,717.

The process of making a
sists

in

Ap-

composite consulphate of nickel

nickel-cobalt

obtaining a solution

first

Metals.
J.

of

and sulphate of cobalt in the desired proportion, then in
precipitating by means of an alkali, hydroxides of the
two metals in intimate physical admixture, and in finally
subjecting the hydroxides to heat in a reducing atmosphere to reduce the hydroxides to the metallic state
and to weld the metallic particles together.

Electrostatic
Separator.
Millard
Woodsome, Boston, Mass., assignor to the Huff Electrostatic
Separator Company, Boston, Mass.
Application filed January 29, 1906.
The combination consists of a repelling electrode,

827,770.

means to feed material thereto, an opposed electrode,
electrical exciting mechanism and connections therefrom
to the electrodes, and an electro-static shield inclosing
and shielding portions of .the repelling electrode which
are not in immediate opposition to the opposed electrode.

Andrew C. Wor827,772. Electric Railroad Gate.
land, Jasper, Ind. Application filed April 7, 1906.
controlled means are provided for governoperating means of a gate for railroad cross-

Electrically

ing the
ings.

827,777.
ings.

Form

for

Making Fiber

Insulating Cover-

William H. Baker, Lockport, N.

Y.,

as-

signor of three-fifths to Jesse Peterson, LockN. Y. Application filed March 21, 1906.
A form for shaping articles from moist pliable sheets
consists of a composite frame or body having air-passages therein, and trimming members secured thereto
port,

to

give

the

article

the

desired

shape.

Interrupter for Electrical Circuits.
HerBesser, New York, N. Y„ assignor of onehalf to Israel Cobe, New York, N. Y. Applica-

827.781.

man

tion filed September 25, 1905.
This method of interrupting: electrolytically an electric current is by
subjecting metallic mercury within
cell to the electrochemical action of the electric current during its passage from one of the electrodes to the
other electrode.
(See cut.)

a

827.782.

New

Electrical

Interrupter.

York, N. Y.

22, 1905.

Herman

Application

filed

Besser,

November

in

oil.

827,811.

Lamp

Guard.

Application

111.

filed

The patent covers
incandescent lamps.

Charles

Molitor,

October

3,

an

improved

Chicago,

1904.
guard for

portable

Harry
Party-line System of Telephones.
827,825.
Application
B. Stocks, Manchester, England.
filed

September

5,

face of the lower wall, binding strips secured around
the edges of the walls and material to become active
carried
between the
walls,
there
being registering
apertures through the walls and space bars.

Igniter

827,904.

Boyle,

vember
The.

for

Peabody,
21,

Explosive Engines.
John
Mass.
Application filed No-

1903.

patent

describes

co-operating

rigid

sparking

electrodes.

Electric Battery. Isidor Kitsee, Philadel827,914.
phia, Pa. Application filed June 12, 1901. Renewed May 3, 1905.

An electrode for electric cells consists of a conducting
material shaped so as to provide a series of spaces or
recesses, and active material placed in the spaces or recesses, the active material consisting of porous carbon
the inner pores of which are lined with platinum in its
finely divided state.
Electric Battery.
Isidor Kitsee, Philadelphia, Pa.
Application filed June 12, 1901. Renewed May 3, 1905.
An electrode for an electric cell consists of the conductor proper, active material in contact with the con-

827,915..

ductor, the

active

and means

coal

to

material consisting of platinized charkeep the active material in contact

with the conductor.

827,916.

Submarine Telegraphy. Isidor Kitsee, PhilPa.
Application filed February 12,

adelphia,
1904.

Means to translate the received impulses of submarine
or other cables embrace a receiving device provided with
a free, swinging coil, mechanical means adapted to move
in unison with the swinging coil, a local circuit, a
source of current for the circuit, a transmitting device
for the circuit and means whereby, through the contacting of part of the mechanical means with part of
the receiving device, a shunt around part of the translating device is made or broken.
(See cut.)
.

1905.

subscriber's set is a shunt circuit including
fine-wire coil of a compound-wound relay with a
parallel circuit including the coil of thick wire in the
compound- wound relay, a selection switch drum and an
electromagnet for operating the selection switch drum,
the parallel circuit being normally open but closed by
impulses of current through the fine-wire windings of

In each

the

the

compound-wound

relay.

Charles R. Sturtevant, MansOhio, assignor to the Ohio Brass ComApplication filed Depany, Mansfield, Ohio.

827,827.

Rail Bond.

field,

cember

A

2,

1904.

rail-bond terminal is provided with
setting its surface from that of the rail
to provide a space therebetween.

means
or

for

other

off-

part

System for Charging Storage Cells. Asbury G. Wilson, Wilkinsburg, Pa. Application
filed January 13, 1906.

827,836.

The system includes a charging circuit, two independent sets of storage cells, translating devices supplied from either set of storage cells, switches for connecting either set of storage cells with the translating
devices and simultaneously disconnecting the other set
from the translating devices, and another switch and
circuits for connecting the charging circuit with the disconnected set of storage cells, through the switches.

NO. 827,781.

— INTERRUPTER.

Theophil
Self-lubricating Trolley Wheel.
Bednarowicz, South Bend, Ind.
Application

827,843.

March 8, 1906.
hollow body portion has radially disposed partitions
arranged therein to form pockets for holding
lubricating material, the partitions having communicating
openings at their outer corners.
filed

A

George
827,849. Extensible Electric Light Pendant.
B. Clarke and Ruggles C. Clarke, Vancouver,
Canada. Application filed February 12, 1906.

An extensible bracket permits the lamp to
or lowered from its overhead support at will.

be

raised

Secondary Battery.
William Gardiner,
Chicago, 111., assignor to the Universal Electric
Application filed
Storage Battery Company.

827,861.

September 23, 1904.
In an accumulator cell are a positive-pole element
comprising outer retaining walls of conducting material,
spacing bars therebetween, a sheet of fabric on the inner

Isidor Kitsee, Philadelphia,
Electric Cell.
Pa.
Application filed February 20, 1904.
The patent covers an electric plant consisting of a

827.917.

series

of

voltaic

cells

of

the

one-fluid

type,

the

cells

being provided with inlets and outlets. The inlets are
connected to a common distributing pipe provided with
hand valves, the distributing pipe being connected to two
reservoirs, one containing the electrolyte and the second
containing the depolarizing fluid. Each reservoir is provided with electromagnetic valves, a circuit for each of
the valves and a switch common to all of the circuits,
the outlet means of the cells also being provided with
electromagnetic valves adapted to be actuated by the
common switch.- (See cut on next page.)

Isidor Kitsee, PhiladelElectric Circuit.
827.918.
Application filed April 1, 1904.
phia, Pa.
One claim describes a line of transmission consisting
of alternating sections of iron and copper conductors
conductively conducted together each section running
only part of the entire length of the line of trans-

.

-
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mission, the sections being connected together so that
each successive section shall overspan a successive part
of the length to be covered by the line of transmission.

bottom and screw members engaging the
screw-racks. An electric motor mounted on
bottom has driving connections between the
motor and the screw members.
has

-

_

Telegraphy.
Isidor Kitsee, Philadelphia,
assignor of one-half to William J. Latta,
Philadelphia, Pa.
Application filed October 14,

827,919.
Pa.,

transmit ovei a
cable of comparatively great capacity simultaneously two
means
embracing
messages in one direction, the means
adapted to transmit characters of one message, each
folpolarity
impulse
of
one
comprising
one
character
lowed by a space impulse of opposite polarity, the difference in time between the two impulses symbolizing the
character.
There are means adapted to transmit charA variable resistance is
acters of a second message.
provided, each character comprising a series of impulses
induced in the line through the variation of the variable
resistance, the number of the impulses symbolizing the
are provided

by

this patent

ers,

Electrical Controller.

N. Y.

Application

filed

A

process of electrically welding one piece of metal to
another is described.

to

Fire-protection System.
James G. Nolen,
Chicago, 111., assignor to the Automatic Fire
Protection Company, Application filed September 17, 1904.

828.045.

This and the following patent relate essentially to a
protection signal system combined with a receptacle
containing fluid under pressure. A signal system comprises a suitable circuit, a signal transmitter and a
signal-responsive device, and there arc electroresponsive
means for conditioning the signal transmitter for operation
arranged for a functional operation upon the
rupture of the circuit containing it.
Circuit connections
are provided for the electroresponsive means, and a
time switch is controlled by the pressure in the receptacle, arranged to control the circuit connection of
the signal-responsive means, and, under normal conditions of pressure in the fluid receptacle to maintain tho
circuit connection of the electroresponsive means closed.

ary 24, 1906.
The patent covers

Application

J.

filed

Febru-

a call system for telephone circuits.

Automatic Stopping Device and Alarm.
Daniel B. Adams, Summitville, N. Y. Original
application filed May 23, 1902. Divided and this

828,262.

November

application filed

30,

1903.

The combination, in an internal-combustion engine or
the like, consists of a water-jacketed cylinder, electrical
igniting means, an alarm and automatic means operated
by diminution of water pressure for operating the alarm
and breaking the circuit of the igniting means.

Fire-protection System.
James G. Nolen,
Chicago, 111., assignor to the Automatic Fire
Protection Company. Application filed September 6, 1904.

Application

filed

David Larson, Yonkers,
July 24, 1905.

combination with a motor are a reversing switch
therefor, electromagnets having cores free from the reversing switch but arranged to control the same and independent means for actuating the reversing switch when
one of the magnets is energized.

ers,

Low, Paterson, N.

_

In

827.925.

828,235. Call System. William J. McCollom, Pater
son, N. J., assignor of one-third to F. Eliot

828.046.

Electric Elevator.

N. Y.

1906

18,

fire

David Larson, YonkJune 19, 1905.

energized.

false

Process of Electric Welding. Laurence S.
Lachman, New York, N. Y. Application filed
July 28, 1905.

Combined are a source of alternating-current supply, a
movable device, a magnet comprising a field and armature of laminated magnetic material and a winding, the
armature being disconnected from the movable device
but resting upon it and preventing movement of the
movable device when the winding of the magnet is not
827.924.

_

828,033.

character.

827.923.

a

respective
the false

1905.

Means

August

Electrical Controller.

N. Y.

Application

Fire-protection Signal System.
John E.
Shepherd, Chicago, 111., assignor to the AutoApplication
matic Fire Protection Company.

828.047.

The patent has 37 claims,
source of alternating-current supply, an alternating-current motor arranged to be energized thereby, a controlling device for the motor, the controlling device comprising a plurality of circuit closers and a plurality of
electromagnets having cores disconnected from but arranged to control the circuit closers, said magnets being
arranged to be energized by alternating current and to
be actuated one by one from the same source of supply
as the motor but at a lower voltage."

September

filed

David Larson, YonkSeptember 8, 1905.
one of which reads: "A

6,

1904.

The combination is for use with a main pipe and a
valve therein and consists of a by-pass around the main

filed

valve, a part in the by-pass movable from normal position
when water flows through the by-pass and to normal
position on the cessation of water flow.
The signal system has a normally wound signal transmitter adapted
when maintained in condition for operation to transmit
a number of separate signals, and w.hen conditioned for
inactivity to stop upon the completion of the signal then
being transmitted.

Telephone Exchange System. Charles E.
Scribner, Jericho, Vt., assignor to the Western
Application
EJectric Company, Chicago, 111.

828,061.

April 10, 1905.
The patent covers an improved

NO. 827,968.— SECONDARY

NO. 828,090.

BATTERY.

— ELECTROMAG-

NETIC LOCKING SWITCH.

filed

party-line

telephone

system.

Method of Commutating Alternating-curHans Weichsel, Wilkinsrent Electric Motors.
burg, Pa. Application filed August 28, 1905.

828,077.

One

claim provides for maintaining the short circuit
of a given amature coil until the commutated line current is equal to and in the same direction as the current
flowing through the armature coil, and at that moment
breaking the short circuit.

Power Table and Power Attachment

828,083.

Tables.

New

for

John T. Beswick and David Beswick,
Application

York, N. Y.

filed

January

24,

1903-

A

disabling device and a bell mounted in the branch
circuit are both operated from the central station, and a
relay, also in the branch circuit, coacts with the dism
abling device to hold the same in operative position
after the device has been thrown to such position from
the central station.

Pocket Audiphone. Eugene W. Schneider,
York, N. Y.
Original application filed
August ii, 1905. Divided and this application

828,292.

New

filed

827,968.

— ELECTRIC

Secondary

Chicago,
Storage

PLANT OF VOLTAIC CELLS.

Battery.

William

Gardiner,
111., assignor to the Universal Electric
Battery Company. Application filed

Edward B. Craft, Chicago,
Switch-key.
assignor to the Western Electric Company,
Chicago, 111. Application filed July 5, 1904.

828.089.

111.,

A

signaling
scribed.

August

31, 1904.
number of non-connected vertical strips of insulating material are arranged on opposite sides of a metallic
receptacle in an accumulator cell and
provided with
with grooves in the inner faces thereof, plates being engaged in the grooves. An independent sheet of wire
gauze inserted between adjacent plates and between the
plates and the walls of the receptacle has metallic contact with the receptacle.
An electrolyte is adapted to
form a metallic deposit on the gauze in charging. (See

A

fixed frame, a head mounted for vertical movement in
the frame, a gathering mechanism on the head and a
resiliency mounted contact member in the head, the

gathering mechanism being adapted to bring the contact
member in engagement with a similar one on a complementary head by sliding movement thereon.

Fire-alarm System. Pearl E. Tarlton, Ada,
Ohio, assignor to the American Magnetic Fire
Alarm Company, Ada, Ohio. Application filed
June to, 1905.
The device embraces an electromagnetic indicator, a

Electromagnetic Railway Switch.
Roll in
A. Baldwin, South Norwalk, Conn., assignor to
the Baldwin and Rowland Switch Company.
Application filed July 17, 1903.
The combination consists primarily of a bar having

828,014.

two

opposite motions, an electromagnet, an armature
therefor and an element moved by the armature on its
forward stroke, the bar and element having corresponding cam surfaces whereby the movement of the element
will cause the bar to move.

Elevator. Charles W. Jackson, San Diego,
Cal., assignor of one-half to Isaac A. Lothian,
Los Angeles, Cal. Application filed November

828,029.

1,

A

-

1904.

number (if tracks extend longitudinally of the elevator-shaft and are provided with screw- racks.
An elevator-cage is mounted to travel between said tracks and

party-line

ringing keys

is

de-

plication filed May 9, 1904.
With an electromagnet is combined a return pole piece
therefor, a lever pivoted upon the pole piece, a push
button for moving the lever, switch contacts closed by
the lever when moved by the push button, and an armature for the magnet pivoted to the pole piece and adapted
when attracted to abut against the lever to hold the same
(See cut.)
in its actuated position.

John G. CrawElectric Motor Support.
828,092.
ford, La Grange, 111., assignor to the' Western
Company, Chicago, 111. Application
Electric
Renewed September 18,
filed January 2, 1904.
1905.

The patent covers a support
'

for

motors as applied

to

sewing machines.

transmitter

8, 1905.
of this device

the

receiver

to

A

rigidly

is

attached to
cennects

flexible circuit

the transmitter.

Design.
Electric-light Cluster.
Maurice E. Bates,
Kansas City, Mo., assignor to the Benjamin
Electric Manufacturing Company, Chicago, 111.

38,155-

Application filed June
ent 14 years.

A

cluster

12,

Term

1905.

of incandescent electric

lamps

of patshown.

is

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on August 13, 1906:
Filament for Incandescent Electric Lamps.

408,740.

Oppermann, Chicago, 111.
Electric Motor for. Street Cars.

W.

408,753;

Chicago, 111.
408,754.
Motor for

A.

F.

Salisbury,

S.

Street Cars.
W. S. Salisbury, Chicago, 111,
408,762.
Fire-alarm Box.
J. Speicher, Jersey City, N. J.
408,768.
Dynamo-electric Machine. J. T. Van Gestel, New

York. N. Y.

Electromagnetic
408,778.
Mooring.
H.
P.
Wellman,
Catlettsburg, Ky.
408,785.
Electric Gas Lighter. T. J. Zoeller, Louisville, Ky.
Electrode for Secondary Batteries. A. V. Meserole,
408,809.

New

York, N. Y.

Electric Stop Motion for Drawing Frames.
V. I.
Comnock, Lowell, Mass.
408,846. Automatic Signaling Device
for
Time Service.
.108,829.

Automatic Telephone Exchange.

828,101.

D.

828,000.^

magneto-electric
generator
having a circuit-controlling
device comprising a rotary drum provided with stepped
contacts, means for rotating the drum, means for stopping the drum at the completion of one revolution, a
shiftable contact brush, and a selector for positioning
the brush.
There are circuit- wire connections between
the indicator and generator.

for

Henry
Electromagnetic Locking Switch.
M. Crane, New York, N. Y., assignor to the
Western Electric Company, Chicago, 111. Ap-

827,988.

Steam Company, St. Louis, Mo.
Application
filed September 2, 1902.
An automatic electric coupler is described comprising a

device

December

one end of the battery case.

828.090.

cut.)

Coupling Apparatus for Electric Circuits.
Nicholas F. Niederlander, St. Louis, Mo., assignor to the Westinghouse Automatic Air and

The

The combination consists of a support, an electric
motor, a motor brake and a rheostat mounted upon
secured to the support, and a
brackets adjustably
spring retracted controlling device connected to operate
both the rheostat and the brake.

Charles A. Bucklin,
assignor to Barbara J. FranY. Application filed July 3,

New York, N. Y.,
cis, New York, N.

*oo&

NO. 827,917.

Telephone Apparatus.

828,271.

'

La Crosse, Wis., assignor to the
Company, Chicago, 111. Ap-

Enochs,

Western

Claude

Electric

plication filed

October

1905.
Details of the operation of an automatic telephone system are covered by the patent.
16,

828,210.
Means for Controlling Electric Lifts, EleHenry C. E. Jacoby,
vators, Conveyers, Etc.

Application

Harrow, England.

filed

December

A Star-wheel and a locking device is arranged and
adapted to engage the same and also to complete its motion, one of these elements rising and falling with the
trolling

cage
the

or

There are means for conand lowering of the cage operated

platform.

lifting

by the star-wheel.
828.217. Electric Transmission of Intelligence. Isidor
Application filed June
Kitsee, Philadelphia, Pa,
23, 1906.

An

all-metallic

line

is

provided with necessary trans-

and receiving devices, a resistance joining the
two legs of the line and an inductive circuit comprising
four wires divided into two pairs, one wire of each pair
mitting

connected to the resistance.

Telephone Apparatus. Koby Kohn, New
York, 1ST. Y., assignor of one-half to Louis A.
Ksensky, Denver, Colo.
Application filed No-

828.218.

vetnber 20, 1903.

A

H. Pond, Chicago,

party-line

telephone system

is

described.

111.

W. M.

Electric Railway.

Method of

Schlesinger, Philadelphia,

Electric Metal

Working.

W. M. Dewey,

Syracuse, N. Y.

Arc Lamp.

A. Lightipe, Philadelphia, Pa.
Insulation for Electric Conductors. C. T. Snedekor,

408,887.
408,901.
St.

Louis,

ton,

J.

Mo.

Electro-dynamic

408,910.

Machine.

G.

F.

W.

H.

Barker,

Card,

Coving-

Ky.
Electric

408,948.

IS, 1905.

elevator

C.

408,855.
Pa.
408,875.

Arc

Lamp.

Lawrence,

Kan.
Electric-mechanical

408,968.

Bell-striking

Machine.

T.

F.

Gaynor, Louisville, Ky.
Contact Carrier for Electric Railways. J. C. Love,
408,984.
Philadelphia, Pa.
Apparatus for Filling Secondary Battery Plates.
408,986.
H. G. Morris and P. G. Salom, Philadelphia, Pa.
Alarm. J. M. Schmidt, Saginaw, Mich.
408,992.
Electric Welding.
409,015.
C. L. Coffin, Detroit, Mich.
Alarm.
G. M. Williams, Wilkesbarre, Pa.
409,088.
Insulated
Nippers and Cutting Instrument. F. M.
409,097.
Casey, Mount Vernon, N. Y.
Conduit Electric Railway.
B. Jennings, San Jose,
409,104.
Cal.

Electrode for Secondary Batteries.
W. P. Kooko409,106.
gey, Brooklyn, N. Y.
Electrical Resistance.
E. M. Bentley, New York,
400,135.

N. Y.
409,146.
port,

Electric Railroad Signal.
Pa.

W.

F. Grassier, Williams-

Suspended Conductor System for Electric
Railways.
C. J. Vandepoele, Lynn, Mass.
Harmonic Telegraphy. F. Van Rysselberghe, Brus409.157.

409.156.

sels,

Double

Belgium.
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Electrical Decorations for the Eagles'

Convention

in

Milwaukee.

No
of

small part of the success of the convention
the Fraternal Order of Eagles, just held in

Milwaukee,
was attributable to the elaborate
scheme of decorative lighting which was carried
out by the Milwaukee Electric Railway and LightThe effect produced was striking.
ing Company.
estimated that 50,000 visitors came to the
city for the week beginning August 12th, including
the delegates and their friends, and all were pleased
It

is

Upper View. — Market Square and City

Hall.

25,

No. 8

1906

with the results accomplished by the lighting company through Mr. O. M. Rau, its chief electrician.
The decorations were ordered by the Eagles'
committee, the special wiring and current, which
were paid for at the regular rates, costing several

thousands of dollars.

The

decorative

was

of

Grand Avenue, was similarly
Lake Michigan. On

the shore of

taining

making

the

streets

Third

and

the arches were constructed several blocks
each way from the main thoroughfare.
In all there were 93 of these arches, each con-

ac-

of

on

to

downtown
East Water

the

streets,

complished wholly by arches of incandescent lamps

lighting

particularly

streets,

lighted nearly
all

60

16-candlepower

incandescent

lamps,

at the street intersections.

round numbers 5,500 lights. These were
burned each evening from eight o'clock to mid-

tributed

night.

These arches were disfrom Twelfth Street on Grand Avenue to
the Milwaukee River.
On the other side of the
river, Wisconsin Street, which is a continuation

Middle View.

—Third Street.

South of Grand Avenue-

ELECTRICAL DECORATIONS FOR THE EAGLES' CONVKNTION

IN

in

Some

interest

attaches

to

the

manner

in

which

the decorative arches were made, and a description

Lower View.

—

Looking South on Third Street and
Southeast on West Wat«r Street.

MILWAUKEE.
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I3S
method used

of the
tion

called

will

perhaps contain a suggesmanager who may be

central-station

the

to

on some

to light the streets of his city

upon

similar occasion.

Wiring necessary
done beforehand

all

for

operating
shop.

in the

the

was

lamps

or less proportional also to the temperature of the
mercury electrode or electrodes.
2. The voltage loss
depends upon the chemical
composition of the vapor; that is, it will be different
with oxygen, hydrogen and air, even at the same
pressure and all of these give a much greater loss
;

The wires were

+

cut the proper length to span the street from the
The
carrying the street-railway trolley.

poles

were then connected along

the lamps

for

sockets

August

the wires at intervals of 10 inches to a foot.
Between the lamps, and a few feet apart, insulators were attached to which were fastened the
wires which were to carry the arch from a horitrolley
zontal wire strung from trolley pole to
These carrying wires were also cut in the
pole.
shop.

The assembled streamers were then distributed
The ends of each
along the route to be lighted.
streamer were fastened to opposite trolley poles,
and the carrying wires fastened taut to the horizontal wire and some in an oblique direction to
When this was done an arch flatthe poles.

Starting Characteristics.

securely.

arches thus formed were connected five lr
series, and derived their current from the trolley
wire, one side of the circuit being grounded.
Lamps were of the railway type, 16 candlepower,
the top and flat portion of the
in three colors
arch white, one end red and the other blue. This
distinction of colors is shown clearly in the photo-

The

—

graphs.

everything was made in the shop there
very little work to install the arches, the
lamps being screwed in place after the wires were
hung.

Where

FIG.

was

Some Fundamental

Characteristics of

Mercury-vapor Apparatus.

1

By Percy H. Thomas.
mercury-vacuum
and developed by Mr. Peter
Cooper Hewitt which distinguishes it most clearly
from other forms of vacuum tubes is its power of

The

characteristic of the type of

invented

apparatus

passing a comparatively large continuous current
with a constant and comparatively insignificant voltThere are, of course, other 'important
age loss.
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FIG. I.

features

of

teristic to

IN

MERCURY-

mercury-vapor apparatus characsuch as the negative-electrode starting
the disintegrating, reconstructing negathis

it,

resistance,
tive electrode, etc.

Electrical Characteristics of the Current
in the Vacuum.

Path

Current passing through the vacuum space in the
mercury-vapor apparatus experiences a loss of
voltage, the numerical value of which tends to remain constant, independent of the current strength,
except with small currents
for example, currents
less than one or two amperes.
Although this voltage loss or drop is practically independent of the
;

current strength, it still is not of the nature of the
counter electromotive force of a storage battery or
motor, which latter are capable of delivering current
in a reverse direction on the removal of the supply
electromotive force.
Neither is it equivalent to an

ohmic
nature.

for it is of an entirely different
cannot be properly spoken of as a resist-

resistance,
It

ance at all
This loss

a voltage loss.
sum of three other losses, more or
less different in character; that is, the vapor loss,
the positive electrode loss and negative electrode
;

it

is

is

the

losses.

Vapor.— 1. The voltage loss in the vapor increases
with increase of vapor pressure, and more or less
closely in proportion to this pressure consequently,
since the mercury vapor is saturated and its pressure depends directly upon the temperature of the
mercury electrode, the vapor voltage loss is more
;

Abstract of a paper presented at the annual convention of
1.
the American Institute of Electrical Enaineers, Milwaukee
Wis.. May 3r, 1906. See also references in the Western Electrician of June 9. rgo6, pane 475, and June 30, 1906, page 542.

negative-electrode spot may be caused, under some
conditions, to rest quietly on the surface at the
junction of the mercury and the solid material.
The negative-electrode spot causes a violent agitation on the surface of the mercury and acts as
though it exerted a pressure downward, making a
depression on the surface.
There is, at the same
time, a very rapid evaporation of mercury at this
point, which seems to be an essential part of the
transfer of the current from the vacuum space to
At the same time that the
the electrode proper.
negative spot is vaporizing mercury it is also heating
the electrode itself, which finally becomes so hot as
to cause further vaporization.
The evaporated mercury is cooled and condensed by contact with the
bulb, on the inside of which it collects in drops. The
drops grow larger and finally run down into the
electrode, tending to cool it.

A

tened on the top was formed from pole to pole,
the wiring fitting perfectly.
For fastening the ends of the arches to the
poles, which wires, of course, had to be insulated,
a special iron clamp or collar was made for each
pole, the ends held together on the inside by a
On these bolts were carried ordinary strain
bolt.'
insulators, to which the ends of the arch wires

were fastened
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CIRCUIT FOR HIGH-TENSION STARTING OF
DIRECT-CURRENT MERCURY-VAPOR LAMPS.

2.

than mercury, which

one of the great advantages

is

in the use of the latter.
3. The voltage loss is directly proportional to

me

length of the vapor.
4. The voltage loss is inversely proportional to the
diameter of the vapor path, but not, as might be supposed, inversely as the area of the path.
5. The voltage loss is nearly independent of the
current strength, but varies slightly in a direction
opposite to the current. The curves of Fig. i show
the change of voltage with change of current and
are characteristic respectively of the voltage across
a 3.5-ampere commercial lamp and 30-ampere commercial converter bulb. These curves show directly
the total voltage across'the apparatus, but virtually
represent the resistance of the vapor, plus a constant
loss of perhaps 10 volts at the electrodes.
Positive Electrode. The loss of voltage which
occurs at the positive electrode is practically independent of the current strength. The energy represented by this voltage appears as heat at the surface
of the electrode. The material of the solid positive
electrode seems to have no appreciable direct effect
on the volts lost, but a mercury positive, except
when perfectly cold, has a loss some volts higher
than the solid, probably because of a layer of comparatively dense vapor produced at its surface by
This is usually to the disadvantage
the current.
As the watts energy
of the mercury electrode.
liberated in the form of heat at the positive electrodes in a commercial apparatus may be quite considerable, the solid positive electrodes have a further
advantage over mercury in that they will become
heated during operation and radiate a considerable
portion of the heat developed on them, as heat is
This puts no burden on
radiated from a hot coal.
the cooling power of the bulb itself, while mercury
positive electrodes will be kept cuol by the evaporation of the mercury, and additional vapor must be
condensed by the bulb. The voltage loss on the
positive electrodes is usually found to vary a good
deal, but not on account of current variation.
Its
minimum value is about five volts. Apparently on
account of an accumulation at this electrode of a
certain amount of some foreign gas, such as air,
which has already been stated to have a higher
resistance than mercury vapor, the positive-electrode
loss appears often more than five volts.
The loss is
practically independent of the temperature of a solid

voltage considerably higher than the normal
operating voltage may be required for starting the
flow of current through the vacuum. For a tube of
definite diameter the difference between the starting
and the operating voltages is very small for short
lengths of tube, perhaps up to 10 diameters.
But
the operating voltage increases directly as the length,
while the starting voltage increases more nearly as
the third power of the length, so that for long tubes
there is a very considerable increase of voltage required for starting. On the other hand, the starting
voltage is lessened by increasing the diameter of
the tube.
This high starting voltage is partly due
to the necessity of establishing a path through the
opposing gas and to vapor molecules initially filling
the whole space. Once such a path has been established with a considerable volume of current, a
much less voltage will evidently keep it clear. In
many types of apparatus it is found convenient to
start on an auxiliary positive electrode placed near
the negative and transfer the current to the main
positive electrode after starting.
In this case the
starting resistance of the vapor path to the main
positive electrode must be overcome before normal
In a converter bulb
operation can be established.
where the distance between the negative and the
positive electrodes is comparatively short, no greatly
increased voltage is required for starting the current
through the vapor path proper. In a lamp tube 45
inches long and one inch in diameter, such as is
used in one type of commercial lamp, several times
the operating voltage may be required for starting
the current through the vapor, independent of the
negative-electrode starting resistance.
high reelectrode and
sistance filament connected to the
extending into the neighborhood of the negative
will reduce this vapor starting resistance by allowing the current to climb up, so to speak.

+

A

—

positive electrode.

Negative

Electrodes.

— During

normal

operation

there

is also a voltage loss at the negative electrode
practically independent of the current.
In a mercury electrode this loss is probably about four volts.
It is practically independent of temperature and

physical form.
This loss of voltage during operation must be
distinguished from the resistance to starting, residing at the negative electrode and usually called
the negative-electrode starting resistance, or, more
briefly, the negative-electrode
resistance.
The current enters the negative electrode through
a very clearly defined small, bright area, or "spot,"
even on very large electrodes, which normally flits
about rapidly over the whole surface when not subjected to the influence of a magnetic field.
When,
however, a magnet is brought into the neighborhood,
the electrode spot is driven to one side as far as the
edge of the electrode. By providing an amalgamated
metallic body at the surface of the electrode the

FIG. 3.

NORMAL CHARACTERISTICS OF MERCURY-VAPOR
LAMPS.

—There

appears to be no resistance to starting at the positive electrode other
than the normal operating resistance.
Negative Electrode. The negative-electrode starting resistance is too well known to need further description.
There are two well-known methods of
overcoming this starting resistance:
1. By
establishing a current through a complete
metallic circuit within the vacuum, and breaking this
circuit within the vacuum, in which case the original
current will continue to flow, since the negative-electrode resistance never has a chance to assert itself.
This result may be accomplished by having two
mercury electrodes which may be brought into contact by tilting the container, or otherwise, or by
moving suitable parts from outside by a magnet.
This type of starting is one of the most commonly
used at the present time.
2. The second method of starting consists in directly -applying a high potential with or without the
addition of various means for reducing the starting
resistance.
This negative-electrode starting resistance is a
very variable quantity and ranges from almost
nothing to many thousand volts, according to conditions.
It is very much greater with a cold electrode,
especially a cold mercury electrode.
It is dependent
upon the form and surroundings of such an electrode, and especially upon the potential or charges
on the outside and inside of the insulating walls
which confine the electrode. If the negative electrode is provided with a metallic strip, called a
starting band, outside the container, and this strip
be charged at a potential different from the electrode, the starting resistance is weakened or may be
entirely overcome.
On the other hand, if this band
or strip be connected to the negative electrode itself,
the negative-electrode resistance is rendered more
stable since it is protected from charges.
This is
Positive Electrode.

—

August
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the principle made use of by Mr. Hewitt in starting
some of his lamps, and has been already fully described by him. The connections are shown in Fig.
2.
In this figure the interruption of the current in
the quick-break switch (S) causes a momentary highpotential impulse from the choke coil (I), which is
applied both to the starting band in the neighborhood of the negative electrode and to the main posiThe former serves to break down
tive electrode.
the starting resistance of the negative electrode, and
the latter supplies the starting voltage for the vapor
In this method of starting, a small spark or
path.
series of sparks can be seen jumping from the edge,
of the negative electrode to the inside surface of
the glass opposite to the starting band, which surface forms the inside coating of a small condenser,
This
the starting band being the outside coating.
small spark is undoubtedly what overcomes the negative-electrode resistance.
•

Mercury-vapor Lamp.

As

a lamp, the mercury-vapor apparatus has a
number of interesting characteristics. Its great
efficiency, which in long tubes reaches one-third watt
per candlepower (exclusive of resistance losses), is
obtained only when run under the most favorable
conditions; for example, only with the proper vapor
Mercury vapor
pressure, current and tube diameter.
is a much more efficient material for light production than most other gases and vapors whether used
alone or mixed. The addition of atmospheric air,

ferent diameters of light-giving tubes.

139

The diameter

most commonly used and suited to 3.5 amperes is
one inch, or a trifle less, in inside diameter. To
give the same intrinsic intensity with other diameters
the current should be varied in proportion to the
cross-section of the tube that is, for a two-inch tube
we should require about 14 amperes. Since the
voltage decreases as the diameter ot the tube, and
since at the same intrinsic brilliancy the quantity
of light increases as the diameter on account of the
larger surface, we should expect double the light
and double the energy consumed with the larger
tube.
It is found by masurement, however, that the
larger tubes are somewhat more efficient, so that
there is a saving of 20 to 25 per cent, on the efficiency
for two-inch over that of one-inch tubes inversely
with smaller tubes and the appropriate currents.
With smaller tubes, however, the difficulty of maintaining the negative alive becomes very much greater
on account of the small current which, as already
explained, is subject to momentary impulses tending
to stop the flow of current.
There can be no one proper method of measuring
the candlepower of a Cooper Hewitt lamp first, on
;

—

and the lamp is started. The lamp is then
its normal position and all the mercury
flows back to the negative. If, now, there were no
resistance between the pin and its positive electrode,
and assuming the lamp to have been started during
tilting by one of the breaks between the mercury
and the pin, it is evident that if the mercury touches
the pin again, the lamp will go out, since for

positive,

returned to

instant the flow of current does not enter the
vapor at all (on account of the metallic connection
between negative and one positive). That is to say,
if it were not for this resistance which prevents current when once transferred to both main positives
from being withdrawn by a subsequent connection
between the mercury and the pin, the lamp would
be started and put out and started again repeatedly.
Only the last break between the mercury and the
pin would count in starting, and we should fail to
light the lamp more often than we succeed.
As an
actual matter of fact, lamps have been built which
started practically every tilt, though the average
commercial lamp is not expected always to light at
this

the

first trial.

;

Mercury-vapor Converter.

The Cooper Hewitt apparatus may,

as is well
utilized to supply direct current from an
alternating-current supply by virtue of the negativeelectrode resistance. JNo further description of the
general method of accomplishing this result is necessary at this time. The converter may be run single
phase, in which case a connection similar to that
already described in Fig. 4, except for starting
circuits, is generally used, though it may be threephase, four-phase, etc., in which case no choke coil
in the direct-current circuit is usually required.
Starting.
In a converter a very short vapor path
is purposely provided,
and the starting is easily
accomplished by breaking a metal circuit in the
vacuum as already described, for the current is here
easily transferred from the starting to the main
positive electrode. The method can be easily seen
from Fig. 5, which shows a form of commercial bulb
used for a single-phase converter, together with
starting circuits. There are two electrodes of mercury, one being the main negative and the other a
starting electrode. By shaking these two together,
passing current through and separating them, the
negative-electrode resistance is broken down and
the voltage upon the main positive electrodes forces
current to flow to the main negative. The supplementary positive should then be cut out of the
circuit.
Converters, however, can be started by starting-band and high-tension impulse, or by the direct
application of sufficiently high potential.
In cases where the converter is to feed a storage
battery, it will be noted that the electrical connection shown in Fig. 4 for the alternating-current lamp
is not perfectly satisfactory, on account of the comparatively large direct current sent by the battery
through the transformer winding when the negative
and starting electrodes are connected, which is in
the wrong direction to start the negative electrode
The high impedance of the sustainas a negative.
ing coil prevents any considerable alternating current from flowing, but does not seriously limit the
flow of direct current from the battery, which thus
tends to make the starting positive a negative. The
difficulty may be avoided by the method shown in
Fig. 5.
By this method the battery is made to start
the supplementary electrode as a negative, whereupon
the main positives start operation with the supplementary as a negative, passing current through both
the resistance (R) and the battery, through the coil
(T). If then a second connection is made between the

known, be

—

fig. 4.

STARTING AND OPERATING CIRCUITS FOR ALTERNATING-CURRENT
MERCURY-VAPOR LAMP,

for example, to mercury vapor, even in very small
quantities, increases the voltage on the tube very
much, thus increasing the energy supplied.
The spectrum of mercury vapor is, furthermore,
one of the most complete and usable gas spectra;
it contains a variety of colors in substantially equal
proportions, chiefly an orange-yellow, a yellow, a
blue and a violet, with a smaller amount of a greenblue.
The only portion of the spectrum not prettywell represented is the red, which, generally speakThe mercury specing, is the least desirable color.
trum has proved to be excellent physiologically and
extremely well adapted to most mechanical processes.
It is possible of course by the addition of other
gases to add red to the spectrum, which may then
be quite prominent, especially if means are taken to
condense a portion of the mercury vapor. In general, however, these combinations of gases are more
or less likely to deterioration and alteration, and
have a considerably lower efficiency than pure mercury vapor. For most purposes the color would not
be more desirable with the addition of red.
Light Efficiency. The efficiency of mercury vapor
I.
as a source of light follows a number of laws.
The watts per candlepower vary with the pressure
of the vapor, having a minimum at a certain pressure, as shown in Fig. 3, which is from a test on a
commercial type of lamp. 2. It is nearly independent of the current strength within certain limits, in
this case it being assumed that the pressure, temperature, etc., are constant.
3. Superheating the tube, and
consequently that portion of the vapor emitting light,

—

seems to have
It
is

little effect.

will be seen

by the curves

in Fig. 3,

shown the normal lamp voltage

on which

characteristic,

that is, the relation between current and voltage of
the operating lamp, that the most efficient lightgiving point is at, or nearly at, the point of lowest
voltage on this characteristic. This is fortunate,
since for purposes of regulation this is a most desirAbove this most
able point to operate the lamp.
efficient point the pressure of the mercury vapor increases rapidly, and while also increasing the candlepower it increases the voltage in the tube in still
higher proportion. Below this point the voltage on
the lamp rises, probably partly on account of traces
of residual gas not exhausted in the pumping, which
causes a great dropping off of the quantity of light
and the efficiency. These residual gases are here
more prominent on account of the lower mercury
temperature and vapor pressure.
It is evident that the temperature of the mercury
electrode and the pressure of the mercury vapor
resulting from a given current will depend directly
upon the air temperature surrounding the lamp. In
the commercial types of lamp, however, the actual

change

in efficiency

from change

in

atmospheric tem-

nerature is very slight throughout the practical working range.
This results from the flat form of the
lamp characteristic near the point of 3.5 amperes, as
seen in Fie. 1.
Lamps may be made for various uses with dif-

BATTERY STARTING CIRCUIT
5.
FOR MERCURY-VAPOR CONVERTER.

FIG.

account of the fact that the color of the lamp is
different from the color of any accepted standard,
and because it is a spectral against a continuous
spectrum; and, secondly, because the light-giving
tube is not a point, and the law of inverse squares
does not hold except at very great distances. For
commercial tests the candlepower of the lamp should
not be measured at a great distance, since the lamp
has a practical advantage over most other lights
from its tubular form, which comparative advantage
it would lose were the candlepower measured at a
considerable distance. Where it is important actually to define the candlepower of these lamps, the
particular method of measurement to be used must
be specified.
Alternating-current Lamp. The principle of the
alternating-current lamp is generally well understood
by this time, the circuits being shown in Fig. 4.
Referring to this cut [in which (A) is an autotransformer, (R') is a starting resistance, (R) a

—

lamp resistance and (I) inductance], it is evident
that during one alternation, current is supplied from
one-half of the transformer secondary through the
lamp tube back to the neutral point, and during the
other alternation by the other half of the transformer secondary through the tube to the same
point, and that the choke coil in the negative lags
the current over the zero points.
The light from the alternating-current lamp is
'practically equivalent to that from the direct-current,
since in the light-giving portion of the tube the light
is substantially direct current.
On 25 cycles, by providing a larger choke coil in
the negative than is necessary in the 60-cycle lamp,
the natural tendency to flicker with the period of
the 25 cycles is eliminated.
Starting.
The method of starting in the type C
alternating-current lamp is an extension of that of
the direct-current lamp and is of some interest.
small electrode or pin is placed in the head of the
lamp, as shown in Fig. 4, and connected to one of
the positives through a rather high ohmic resistance.
In starting, the lamp is tilted so that the
mercury forms a continuous stream from the negative to the positive end and
is
carried by its
momentum up around the inside end of the tube
until it touches the pin which is placed on the top
side of the tube. On account of the irregularity of
the flow of the mercury it here makes and breaks
contact with the pin a number of times, each time
causing a breakdown of the negative-electrode resistance, either on the column of mercury or the pin.
In the latter case the lamp will go out at the end
of the alternation. If, however, the mechanical break
at the pin occurs during such an alternation that
the mercury column is the negative, the lamp will
start to operate upon the pin, and that main positive
electrode to which the pin is not connected as positive electrodes and
the mercury stream as the
negative. Then, on account of the starting resistance connected with the pin, the current will be
immediately transferred from it to the corresponding

—

A

FIG. 6.

SERIES CONNECTION FOR MERCURY- VAPOR
CONVERTER BULBS.

and the main negative electrode, the current
from the coil (T) through the main negaand on the second separation the main nega-

starting
is

shunted

tive,

tive starts in the proper direction, as current is now
passing against the battery instead of from it. On
account of the liquid character ol the mercury, it
is found by experience that with one tilting operation two "makes" and "breaks" are ordinarily produced between the main and starting electrode, so
that the initial starting on the supplementary electrode and the transfer to the main negative occur
almost together so as not to be distinguishable by
the eye. The starting circuit should usually be cut
out during regular operation. By making the coil
(T) a magnet for tilting the bulb, the starting is
automatic. This method has an advantage over

:
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other apparatus for automatic starting,
not necessary to operate any switches
circuit carrying the heavy current; the
that is necessary is the disconnection
ing circuit which carries at most one
peres.

in that

it

is

main

in the

only cut-out
of the start-

or two am-

Building Large Electric-railway Subway
Structure on the Surface.
By A. De Couecy.

A

somewhat unusual piece of work is being
out upon the new section of the Paris
Subway. The new line is the fifth of the main

carried

—A

very interesting application
Series Operation.
of vapor converters is the operation of series directing supply. Where a moderate number of lamps is
current arc lamps from a constant-current alternatto be operated in series, a single bulb will furnish a
sufficiently high direct-current voltage; where many
arc lamps are to be operated, two or more converter

may be used as shown in Fig. 6, by which
arrangement the direct-current voltage of the various bulbs is available in series in the arc circuit.
[In this cut (A), (B) and (C) are independent
secondaries to the common primary (D), which is
fed by a constant alternating current]. By the use
of sufficiently powerful sustaining coils it is possible
to utilize current obtained from 25 cycles without
material flickering of the arcs. This is an extremely
bulbs

users of 25-cycle systems.
important gain
Bulbs in series may be started as individuals and
afterwards thrown in series either on short-circuit or
lamp load; or they may be started on a common
short circuit or even on the arc circuit itself, the
for

August

the

connections for accomplishing
comparatively easily devised.

this

purpose being

sections which have been built up to the present,
and it runs entirely underground, crossing the city
from north to south. This is the first time that
the Metropolitan road has had to cross the Seine
underground, as in the two lines which now cross
the river a special bridge was erected in each case.
Where the. line is brought across the two branches
of the Seine which surround the Island a system
In the river bed are
of metallic caissons is used.
sunk elliptical-section caissons built of structural
iron, and the interior of the caisson corresponds

25, 1906

the month of May there were 6b tons
exports than in the corresponding month
last year, and 76b tons more than in the corresponding month of 1904. The entries in January this year, 5,710 tons, broke the record in
the history of rubber exports from Brazil or any
other country. The United States has been taking
considerably more than half of the entire crop,
and present indications are that the proportion of
the crop going to the United States this year will
be larger than usual.

during

more

The Removal

of

Overhead Wires

in

Boston.

used where the road crosses

For several years the work of clearing the streets
Boston of poles and overhead wires (except,
on some streets, those used for street railways)
has been in progress. The work is done chiefly
by the companies owning the circuits, but under
the direction of the Wire Department of the city,
of which Patrick J. Kennedy is commissioner.
Adopting a wise policy, the city government as-

on the left bank of the Seine that one finds
A mass
the most interesting part of the work.

signs a certain reasonable area each year in which
the overhead wires must be removed, and thus the
work proceeds steadily, but is not unduly onerous

the general section of the tunnel, leaving

to

for the

two

Thus

tracks.

below the river bed
similar construction

the

at

is

a

the tunnel

is

considerable

room

continued

A

depth.

island.

It is

of

Current Control—Where a direct current of constant potential is desired through the use of a vapor
converter, this can be properly accomplished by the
direct connection of the work circuit through the
coil, and the constancy
of the direct-current potential will be directly equal
of the alternating-current supply, since
to that
though 15 volts are absorbed by the bulb this value
does not increase with increase of current.
In cases where.it is desired that the direct-current
potential shall be continuous, even when no direct
current is drawn, it is evident that with single-phase
converters auxiliary means must be supplied to keep
the bulb in operation. This is accomplished in a
number of ways, for instance by a shunt which is
kept always running, or by providing a separate
circuit with a separate source of electromotive force
passing current through the bulb from separate positive electrodes and utilizing the same negative as

converter and a sustaining

_

the

main

circuit.

Where

regulation of the current is desired, as in
operating storage batteries, it is not sufficient to
provide a constant-potential alternating-current supply, but some means equivalent to the adjustable
resistance ordinarily used in direct-current systems
for this purpose is necessary. This can be easily
accomplished bv the introduction of inductance, preferably adjustable in the main positives or in the
supply.
Since the voltage taken up by the resistance
or inductance is fixed as the difference between the
supply voltage and the direct-current potential by
changing the ohmic value of. this "resistance" or
backing, we, of course, alter the current strength.

British Association at York.
[From

the

London correspondent of

the

Western

Electrician.]

LARGE PARIS SUBWAY STRUCTURE BUILT ON SURFACE, BUT TO BE SUNK AS APPROACH TO SEINE TUNNEL.

—

London, August 7. At this period of the year
there is little of importance going on, but the annual meeting of the British Association affords
This function
is probably a noteworthy example of real stodgy
science and holidays going hand in hand, as it were.
There are many such annual meetings every year,
but none, perhaps, touch such extremes as the meetings of the British Association. Of course it is
impossible for me to deal fairly with the papers
of electrical and allied interest they will find publication in full, later, through the usual channels.
The president this year is Professor Ray Lankester,
and in the city of York there should be every
encouragement and inspiration to good work. York

some matters of

interest to

record.

structural

of
is

now

iron

building

in

on the companies. The annual report of the Wire
Department for the year ended January 31, 1906,
has just been published, and from it the following

is

facts

work more than 200

at

the

surface,

and

it

feet
is

long
be

to

order to bring it in
already laid in the
river.
As shown in the picture, there is an elliptical section to take the tracks, whose width is
The whole will be covered with
about so feet.

sunk

line

steel

to a depth of 75 feet
with the part which

plate

so

as

to

be watertight, and under the

;

was the

birthplace of the Association three-quarters
of a century ago, and the historical reminiscences
clinging to the place make it a popular resort to
the scientist under the auspices of such meetings
Further, in contrast to the last meeting
as this.
held in England, the year before last at Southport, the weather this year has been all that can be

wished

for.

The burden

of the presidential address to the
association (there are also presidential addresses
to the numerous sections) was the relationship of
science and the government of the day.
it
is an oft-lamented fact that it is the hardest possible task in the world to induce any government
here adequately to support science i. e., a thoroughgoing, all-round support which is so essential for
the well-being of the community of which science
is the backbone.
There are several aspects of this

Now

;

controversy, and Professor Lankester confined himself to the research side, so to speak
that is, the
scanty support given, no matter the political de-

—

nomination

in

power, to

scientific

institutions

prescribed

district

for

1905

was Maverick

East Boston, from
Chelsea boundary line, a
Sumner Street to
distance of 5,311 feet, and Main Street, Charlestown, from Water Street to Charles Street, a
distance of 5,280 feet, exceeding by 31 feet the
distance authorized by law, namely, two miles per

Square

and

Meridian

Street,

the

.

main structure

is

a portion

which

is

open at the

In it
bottom so as to form the caisson proper.
workmen will excavate the ground on the compressed-air system, and the whole structure will
be lowered gradually down to the proper level.
At the other end, next the river, the tunnel
structure will expand out into an immense cylinder, which is to form the underground station of
Like the other part, the
the Place St. Michel.
whole will be plated with sheet steel. This station
will be one of the most important on the line, and
the metallic structure had to be laid out so as to
allow for two superposed lines, seeing that a second underground road is to cross at this point.
The latter is the Sceaux steam railroad, which is
to pass along the Seine, and it will run in a separate tunnel above the Metropolitan, with access
between the two at the underground station. When
completely sunk in the ground the top of the
metallic structure will lie about three feet below
the ground level.
the

year.

Standing

on

Maverick

Square

and

Meridian

Street were 82 poles, supporting about 143,000 feet
of wire, owned by the Edison Electric Illuminating Company, New England Telephone and Telegraph Company, Fire Alarm Branch (Boston Fire
Department), Police Signal Service (Boston Fire
Department), and others. Wires on most of these
poles were in a very crowded condition, crossing
and recrossing the streets, in many places over the
trolley wires of the surface railways.
On Main Street, Charlestown, in the sections
prescribed for the placing of wires underground,
there were 93 poles, supporting about 130,000 feet
of wire, owned by the Charlestown Gas and Electric

Company,

graph

New

Company and

England Telephone and Telethe Edison Electric Illumi-

nating Company. On the west side of the street
was a heavy line of chestnut poles, on which were
telephone, high and low and extra high-potential
wires.
These wires (extra high-potential excepted)
crossed over the "L" structure in a number of
places.

and

investigations.
There are notable examples in the
belated progress of the National Physical Laboratory, the Kew Magnetic Observatory and other institutions not of an electrical character.
It is pleasing to know, however, that there are now men in
the cabinet closely identified with science who are
keenly alive to the complaint made at York by
Professor Lankester, to which was also added, by
the way, a plea for more scientific men in public
departments.
G.

are taken

The

The removal

Production of Rubber.

entries

at

Manaos and Para from

July,

of poles and wires has been necesto the failure of the Board of
Aldermen to approve of pole locations selected by
companies
the
for distribution purposes.
Much of the time of the inspectors has been
sarily

Exports of rubber from Brazil continue to grow,
and the present year promises to show a larger
increase than ever, according to the report of
Consul-general Anderson of Rio de Janeiro. The
1905,

to

March, 1906, aggregated 32,840 tons against 31,590
tons in the corresponding period of 1904-05, and
At the two
29,080 tons in the 1903-04 period.
rubber-shipping ports of the republic
principal

slow,

owing

given to examining new work, new installations
being largely in excess of previous years, the number of inspections of this kind being 10,354.
As to the general work of the division, it has
been carried on much the same as in past years,
the usual attention being given to defective work

—

August

25,

correction, the selection of new pole locaresetting and removal of poles, erection of derricks, with the stringing of derrick guys,
moving of buildings through streets where overhead wires are stretched, examining and approval
of underground conduit locations, inspection of
underground conduit service connection and other
construction, inspection of all overhead wire installations and the investigation of all reports of
exterior fires and accidents supposedly of an elecits

setting,

'
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Harrison Street, South from Dover Street, with

THE REMOVAL OF OVERHEAD WIRES
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:
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Harrison Avenue, South from Dover Street, with Overhead Wires.

tions,

.

No Overhead Wires

except Trolley Wires.

IN BOSTON.

has been necessary, in order that the service between the companies and their customers and subscribers might be maintained uninterrupted.
While this work is still in an unfinished state,
everything is being done to hasten it, especially
in those sections where the actual subway work
has been finished; and all underground electrical
changes in the upper portion of Washington
Street should be completed within a few months.
Some idea can be had of the extensiveness of

amount of wire removed by the Wire Department
was 268,915 feet. The amount of wire removed by
owners was 1,818,859 feet.
The following table shows the character of cables
used by the various companies

in

Boston

Character of Cables Used by the Various Companies
in

Boston.
Kind

Company.

of

Sizes.

Insulation

American
Boston
Boston
Boston
Boston

District Telegraph Co Rubber
Automatic Fire Alarm
Rubber....
.

Auxiliary Fire Alarm
Rubber
District Messenger Co... Rubber

Elevated Railway Co

20 conductor.
15
4

2

conductor.
conductor.
conductor.

Rubber and

paper .... From No. 6 to
1,000,000 C. M.
Boston Consolidated Gas Co
Rubber
No. 6.
CharlestownGas and Electric Co Rubber and
paper .... No. 6 to 0000.
Edison Electric Illuminating Co Rubber and
paper
No. 6 to 500.000 CM.
Fire Alarm Branch (B. F. D.)
Rubber
4 to ig conductor.
Holmes Electric Protective Co.. Rubber
10 conductor to 13

—

Massachusetts Tel. and Tel. Co.
Mutual District Messenger Co.
New England Tel. and Tel. Co..
Postal Telegraph-cable Co
.

Police Signal Service (B. P. D.).

Western Union Telegraph Co.

..

Paper

Rubber
Paper
Paper
Rubber ....
Rubber and
paper

pair.
25 to 100 pair,
ro and 20 conductor.
30 to 480 pair.
12 conductor.
7 conductor.
15 to 125

conductor.

Table Showing the Underground Electrical Service
of Boston.

To

METHOD EMPLOYED

IN

DRAWING CABLE

IN IC

METHOD EMPLOYED

DRAWING CABLE
AUTO TRUCK.

IN

IN I906,

WITH

Number

of service connections

Feet of solid tubing (Edison)

1905.

Jan. 31,

1905.

1906.

62,095
423,699
597.766

1,346,403
8,697,645
10,802,832
6,106
12,597
534,283

282
794
14,129
7

482

6,388
13.391

548,412
489
145

145

those found to be of such nature
being made the subject of special reports.
That portion of the city which has been selected
in accordance with the law as the underground district for 1906 is Albany Street, Hampden Street
and Dudley Street, from Dover Street to Magtrical origination,

nolia

Street.

Considerable inconvenience has been experienced
by the various electrical companies, owing to the
changes made necessary along Washington Street
and the adjacent streets on account of the subway
construction.
Nearly every tube and pipe has had
to

be

changed

consequence

of

in a
this

more or

less

considerable

degree, and in
temporary work

these changes when
Electric Illuminating

stated

Company

that

the

Edison

already
laid in Washington Street and cross-sections over
53,600 feet of duct, and this simply to take the
place of that previously in the ground and to
provide for future customers. This company has,
perhaps, had more to do and to contend with
along the line of the subwav than the other companies, as it early decided that as such extensive
changes were necessary it would at the same time
remove its solid tubes from the streets and replace them with the duct or drawing-in system.
This has of course necessitated much more work
than otherwise would have been the case.
In some cases manholes have been built in the
streets and the covers located in the cross-walks
a- thing avoided as much as possible, but which
in some cases was unavoidable, owing to the fact
that at these points the underground construction
has been so crowded that almost every available
inch of space has been occupied.
In a number of instances two covers, marked
Edison Electric Illuminating Company, have been
placed side by side, only a few feet apart. It does
not, however, follow that there are two manholes,

alone

has

cases where what is called an
distribution box" has been installed in
a manhole. This, accessible distribution box differs
from the old distribution or catch-box, inasmuch
that, while the old box was practically the same
as to the top, cov=r and general inside construction, it was placed directly in the ground and
there connected to the feeders and mains, and so
was only accessible from the top unless the ground
around the box was opened; but in the case of the
new-style box it is placed in the top of one side
of a manhole, and so is accessible from the bottom via. the manhole, so that not only the catches
are within easy reach without opening the street,
but the connections and cables can be reached at
any time simply by entering the other opening of
the manhole. About 20 of these boxes have been
installed during the year along Washington Street.
From February 1, 1905, to January 31, 1906, the
as this is
"accessible

EOYLSTON STREET, NEAR WASHINGTON STREET, BOSTON,
SHOWING CONDITIONS PREVIOUS TO SUBWAY CONSTRUCTION,

it

is

done

in

Electric Freight Service

Begun

in

Chicago Tunnels.
Underground

freight

cago on August

15th

service was begun in Chithrough the tunnels of the
The first consignment
Illinois Tunnel Company.
was from the freight sheds of the Chicago and
Erie Railroad, Clark and Fourteenth streets, to
.

the Monarch Company, across the river.
The trip,
From the
two miles, was made in 16 minutes.
same yards the next two cars started for the
freight yards of the Chicago, Milwaukee and St.
Paul road, and two more went to the storage
warehouse of Marshall Field & Co. on the West
The former trip was made in 24 minutes
Side.
and the latter in 12.
At the beginning of business there were present,
besides officials of the tunnel company, a number
of steam-railroad men interested and several city
officials.
is now completed,
branches extending well beyond the river

About 45 miles of the tunnel
several

on the North and West sides. The tunnel company now is equipped with 67 electric locomotves
There are being built
and 400 freight trucks.
an additional complement of 15 locomotives and
250 trucks. The company has 40 receiving stations
and is connected with nine regular railroads. The
roads now ready for service are the Erie, Alton,
Rock Island, Wabash, Santa Fe, Great Western,
Monon, Baltimore and Ohio, Milwaukee and St.
Paul, and contracts have just been entered into

between the tunnel company and the Chicago and
Eastern Illinois and the Illinois Central.
Chattanooga (Tenn.) Railway
expend $20,000 for improvements.

The
will

Company
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life

less

use as an anesthetic, since the suppression of the

response

electrical

was

stimulus

to

tempo-

only

rary and not permanent, as in the case of chloro-

The

form.

action of alcohol and of carbonic-acid

upon

gas

was

fibers

result of stimulus

electrical

turer

nerve

"blaze"

universal

sign

current
of

in

called by the lec-

tissues

all

was a
and organs,

his opinion,

in

this,

;

life,

The

described.

also

was

others

University

the

at

Chicago.

of

Gradually

some

is

connection

simply electric charges,

is

then

indeed

the

is

province of electricity in the universe one of over-

whelming importance.

Cotton

mills

employing

are

number

electric

drive

in

and the newer

149

I4g

bearing on the situation.

In

many

cases these trans-

companies offer to supply power cheaper
than the consumer can make it himself by burning
Sometimes this saving is
coal under steam boilers.
shown to be as high as 40 per cent, in the power and
mission

lachian region

151

Indiana

151

any other area of equal size in the country. Thus
the power is more constant and reliable than is
A
sometimes the case in waterpower utilization.
pretty sure head of water may be assumed, and it
is said that only once in the last six years have
the hydro-electric companies suffered any incon-

151

152
152

Personal
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Electric Lighting
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Electric Railways

152, 153
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;

Business
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Illustrated Electrical Patent

Record
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DATES AHEAD.
Colorado Electric Light, Power and Railway Association
(annual convention), Denver, September 18th to 20th.
Illinois State
Electric Association
(annual convention),
Spiingfield, 111., September 19th and 20th.
Central Electric Railway Association (outing), Robinson
Park, near Fort Wayne, Ind., September 26th.
Old Time Telegraphers and Historical Association, and
States
Military
Telegraphers
United
(annual
meeting),
Arlington Hotel, Washington, D. C, October gth, 10th and
nth.
American Street and Interurban Railway Association (annual convention), Columbus, O., October 15th to 19th.

said to

is

be greater than that of

with

would be

as

ex-

pected to follow from the distortion of the plane

For a time

mirrors.

use

of

the

seemed probable that the
would be seriously handi-

it

telescope

capped by these changes of focal length, not only
of the poor definition caused by astigbut also because the
long exposures
required with the spectroheliograph would be impracticable under such conditions.
But here is
because
matism,

where the

electric

little

came

fan

into

The

play.

experiment was tried of cooling the mirrors with
a blast of air after they had been exposed for
some time to the sun. The good effect of this
treatment was shown by a considerable change
of focus toward the normal position.

were

Electric fans

blow each of the
three mirrors while they are exposed to the sun
during the adjustment of the spectroheliograph,
and between exposures, when the mirrors are also
shielded by a canvas screen. The success attained
in decreasing the exposure time with the spectroheliograph was marked.
Again, in the endeavor to produce fused-quartz
mirrors the electric furnace was used for fusing
the quartz crystals, and this method proved more
accordingly

installed

to

successful than others, in that the disks thus pro-

duced

fewer bubbles.
Nevertheless
the
remaining are too numerous to permit

contain

bubbles

still

by

experiments

and

be given the quartz

the

hoped,

thickness

sufficient

the

that

told

surface

the

succeeded,

was

as

superficial

for figuring.

work with

Further, in the
are

not

removing the bubbles from a

in

layer of

have

arc

electric

remelting

in

the spectroheliograph,

image and

solar

are

plate

and the spectroheliosraph is moved across
them by means of a small electric motor. This
is
belted to a large wooden pulley on a screw
supported by the wooden base and running in a
nut attached to the moving platform.
In making photographs of the spectra of certain
bright

there

stars

some

also

is

interesting

elec-

The spectrograph used in the work
Snow telescope has collimating and cam-

work.

trical

with the
length,

the

of

front

cubical

a

is

stirred

by

paddles

and

box,

brass

by water,

bathed

surface

which

is

slow

revolved at

rear

its

constantly

speed

by

a

small electric motor, supported on the wall of the

room.

precautions

Special

vibration

connections.

grating

the

of

A

bulb

taken

are

from

containing

to

prevent

motor or

the

saturated

its

ether

coal fields of

vapor is immersed in the water, which is heated
by two small incandescent lamps controlled through
a relay. If the temperature rises too high, the
current is cut off by the expansion of the ether
vapor, which moves a column of mercury, and

change

thus breaks contact in the relay circuit.
It will thus be seen that electricity plays a use-

venience from scarcity of water.
Showing the far-reaching effect of this latter-day
development, it has been asserted within the last
four weeks that a great railroad building from the
West Virginia to the Atlantic coast,
passing through the mill section, has decided to
route on account of the fact that electric
power for sale to the mills promises to reduce the
its

consumption of coal
report

may

to

a

non-paying

basis.

not be true, but the mere fact that
shows the importance now

widely

circulated

tached

to

the

use of

electric

power

in

This
it

is

at-

southern

cotton mills.

But not only
better.

One interesting and recondite investigation which
formed the subject of an evening lecture at the
recent meeting of the British Association was "The
Electrical Signs of Life and Their Abolition by
Chloroform." The lecturer was Dr. A. D. Waller,

astigmatism

of

sun produced
together

length,

mounted rigidly, with the slit, gratingmount and plate-holder on a single massive stone
The large plane grating was ruled on Rowpier.
land's engine many years ago. It is mounted in

151

151,

focal

era lenses of five inches aperture and 13 feet focal

this

Ohio
Illinois

of

makes the position of electric power unassailable
where cheap current from waterpower is available.
One thing favoring waterpower development in the
Southeastern States is that the rainfall of the Appa-

and of course

bill,

Southeastern States

150

mirrors by the

the

economic advantage

lighting

150

150

of

changes

evidences

Usually current developed from waterpower is
employed, and the existence of a number of enterprising hydro-electric power companies has a direct

Dominion of Canada
New England
New York
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150

Trade News

heating

marked

fixed,

149

Pacific Slope

the

a factory discarded electricity after having installed

147

appa-

in his report to the Carnegie Institution, says that, in photography of the
sun with the spectroheliograph, it was found that

145

it.

unex-

Hale of the
Southern California,

we

South,

the

rather

electrical

the

in

145

149

observe

and diverse uses made of

Thus Director George E.
Solar Observatory on Mount Wilson

method of transmitting power about the factory is
proving popular. Each year the percentage of electrically driven mills is greater, and in no case has

in

popular

increasingly

ratus in scientific work.

143

147

instructive to

is

increasing

149, 150, 151, 152
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than steam power,

at less cost

electric

therefore,
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mill machinery can be

a satisfactory optical surface to
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experimented with, all electrical signs of
being totally abolished by its use. Ether was
effective, and therefore much more safe for

thetics

When,

introduced.

is

method of driving the

(Con-

Haven, August 15-17, 1906)
T. C. O'Hearn. Portrait
Winnipeg to Build a Hydro-electric Plant
The Chilean Earthquake
The Small Central Stations-Chapter VII. Steam Turbines
(Continued). Chapter VIII. Belting and Shafting. Chapter IX. Electrical Equipment. Illustrated
144,
Work on the Philadelphia Subway and Elevated Railroad
Municipal Street Railways Proposed in Seattle
The Spokane and Inland Railway. Illustrated
The Lighting of the New Pennsylvania Passenger Station in
New York City
Switchboard in the Sears-Roebuck Plant. Illustrated
Glow Lamps and the Grading of Voltages. By William Henry
Preece
148,
Indiana Telephone Items
Ohio Telephone Notes
vention in

table seeds,

sis

Editorial

Electricians

from the chlorophyll in green leaves, from vegefrom a flower, and from a hen's egg,
were exhibited. The effects of gases and anesthetics upon these phenomena were then dealt with.
Chloroform was the most effective of the aneseye,

140
141

Association of Municipal

the crystalline lens of the

140

Overhead Wires in Boston. Illustrated.. 140,
Electric Freight Service Begun in Chicago Tunnels
International

the living matter from

between electricity and life. If electricity is bound up in some mysterious way with
the life principle, and if matter in the last analy-

the

of

photographic records of the electrical changes obtained by stimulus from an outside source, with

the fact seems to be established that there
140

Building Large Electric-railway Subway Structure on
Surface. By A. De Courcy. Illustrated
Production of Rubber

and he illustrated his address by lantern-slide picand diagrams. According to the London
Times, the speaker began by stating that all the
mechanical and chemical changes manifested in
living organisms were accompanied by electrical
changes, and, since these were capable of most
delicate measurement, the intensity or amount of
life in any living fiber or substance could be measured most accurately by ascertaining the magnitude
of the electrical changes to which it gave rise on
stimulus from some outside source. The methods
by which this measurement of electrical change in
living nerve fibers had been made and recorded
photographically were then described in detail, and
tures

from both the animal and vegetable worlds.
This investigation, which is most interesting, is
along lines similar to the researches of Loeb and
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shafting heretofore

it
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happily a thing of the past

when
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are

the electric drive

modern

astronomical

observatory.

But those who remember Dr. Hale's old Kenwood
Observatory in Chicago, with its ingenious adaptations, described several years ago in the Western
Electrician, will not be surprised. At Mount Wilson there is a power house, with gasoline engine
and dynamo. Storage batteries of 30 and 60 cells
are placed in a separate underground building of

troheliograph
voltage
lines

or

is

smaller battery
as

is

used for special

supplying power

motors,
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necessary to give photographs free from
bands due to irregular motion.
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Municipal

International Association of
Electricians.
The

eleventh annual convention of the InternaAssociation of Municipal Electricians was
opened in New Haven, Conn., on August 15th and
The sessions were
continued through three days.
held in the aldermanic chamber of the City Hall,
which was tastefully decorated. Louis M. Ullman,
president of the board of police commissioners of
New Haven, presided at the opening at 10 o'clock
on Wednesday morning. About 200 delegates were
present,
many .of them

accompanied

by their

families.

RobGovernor Henry
erts was present and welthe
the

the

state.

He

spirit

delegates
to
said that
of invention

was widespread throughout
Connecticut, and that this
had been the means of
building up many thriving
towns. Mayor John P.

Studley

of

New Haven

welcomed
t.

c.

o'heaen,

_.,.,.

,.

,

President International
Association of Munioipal

the
electricians
t0 the cit y, and he promised to prove to the vis,
xt
tt
.

that New Haven is
one of the beauty spots
of the East. He said that
New Haven was a city of peculiar interest to the
electricians as the home of the telephone, and also
that there have been many important parts of the
.

itors

Electricians.

fire

alarm invented there.

Murphy

Cleveland, Ohio, president of
Before
read a short address.
speaking President Murphy was presented a handsome gavel made by the members of the New
It
was constructed of
Haven fire department.
red cedar and native elm.

Jerry

the

of

association,

The

report called for was that of the elecand power department. A. S. Hatch of
Mich., presented the report, from which

first

tric-light

Detroit,
the following

is

taken

Report of the Electrical Department.

The progress during the last year in lighting
and power has been in the line of high-tension distribution, particularly for the purpose of connecting neighboring towns into a single network with
the svstem of a large city, and with it the building
of larger stations and larger generating units. The
work of the association during the last four years
with respect to line construction has been taken
up by these companies so that with the installing
of the heavy telephone leads in conduits and distribution, particularly for the purpose of connecthas been a tendency to use the high-tension poles
of the power companies, keeping the low-tension
wires below the high.
Railway work shows much progress, particularly
in suburban lines, which are adopting alternating
current, and instead of using 550 volts between
trolley and rail are using 3,300, and in some cases
6,600.
The greatest economy is with roads having
a light service, since the car equipments cost materially more for alternating than for direct current, and also the power consumed is more; but
the investment costs for line and sub-stations as
as their operation is less.
Steam roads are
adopting electricity, but it is for their most
severe work, such as on long grades and in tunnels.
They are using both alternating and direct
current under very similar circumstances.
Probably the greatest progress has been made

well
also

electrochemical industries, and waterpower privhave increased in value accordingly.
The
key of this industry is in the ability of electricity
to separate the elements of chemical compounds
so they may be reunited in any desired manner.
Thus, what have been considered waste products
in other chemical works are being made into useful
in

ileges

ones.

One

illustration

is

in

for

interior lighting.
It is the result of a
for a substitute for the gas mantle and
points to smaller arcs for street purposes.
There
seems to be no reason why the flame arc should
not be made smaller except that the carbons will
have to be made small and the voltage across the
arc low, and their limit may prevent a lamp being
built for less than 200 watts.
The latest arc lamp
is a combination of a Nernst glower and arc lamp
so that the refractory material bridges the carbon
pencils.
The improvement in incandescent lamps is in
the use of metallic filaments giving from lYz to
2 z 2 watts per candle.
graphitized filament lamp
has been installed at Lowell, Mass., to take the
place of gas lamps, and is claimed to be adapted
to series circuits giving a whiter light than the

demand

tional

comed

cess

143

common

salt.

This

is

being separated into chlorine and sodium, which
are again united with other elements to produce
several compounds, and undoubtedly many more
uses will be found for it.
The problem today is to have enough light where
needed and still not too much that is, lamps of
different wattages burning on the. same circuit.
There are places in a city where 450 watt lamps
are required and others where a 250-watt lamp

—

or even less would be sufficient.
Flame lamps giving a high candlepower have been tried, but have
not proved satisfactory on account of their bright
light being more than desired.
An attempt to decrease the watts per lamp has resulted in an irregularly burning lamp.
The greatest fault with the magnetite lamp is
outages due to a slag forming on the magnetite
pencils.
The secret of the flame lamp is in the
carbons used being impregnated with such salts
as produce a high radiating power, principally calcium salts. The arc is more a flame than an arc
due to the extreme length of arc permitted by the
vapor being a better conductor than air. The light
is of a golden tint rather than the violet light of
the ordinary arc, and, using 300 to 350 watts, give
about five times the light of a 480-watt lamp with
common carbons.
The small arc lamp consuming about 280 watts
and using a 5-16-inch carbon is meeting with sue-

A

/

ordinary lamp.
On account of

the use of alternating current
for central stations, the problem of rectifying it
for direct-current apparatus, such as vacuum tubes
and magnetite lamps, has been attempted for several years in an endeavor to get a more efficient
apparatus than the motor generator. The chemical
rectifier gave much promise, but the most efficient
device seems to be the mercury arc.
This rectifier
can be used on alternating systems of as low as
25 cycles without motor generators.
Its efficiency
is as high as 88 per cent, on full load, while the

motor generator

only 62 per cent. The rectifier
tubes are claimed to have a life of 500 hours. The
principle of the rectifier is that of the CooperHewitt lamp.
The terminals of an autotransformer form the positive electrodes, and the negative is at the bottom of the tube and connected
with the middle point of the transformer by the
work to be done whether charging storage batteries or running arc-light circuits.
Thus all the
positive alternations pass from one electrode to the
neutral point and all negative alternations from the
other, so the rectifier not only provides a unidirectional
current but also
one of constant
strength.
However, in order to get a direct current of a given voltage the alternating must be
about three times as much.
Mr. Hatch added a list of representative cities
to show the price being paid in different cities for
street lighting.
He also presented a summary of
a report made to the National Electric Light Association comparing private and municipal plants.
is

Other Business.

tended the session of the convention
enjoyed a band concert, on the green.

The

session on
the discussion

to
eral

protection

of

municipal

electricians

by the

laws was a topic which consumed
much time on the first day. President Murphy
read a paper in favor of placing municipal elecWill Y. Ellett
tricians under civil-service rules.
of Elmira, N. Y., opened the discussion by saying
that he hoped to see the day wheh the superintendent of fire-alarm and his assistants would not
Others who
be under the whim of politicians.
took part in the discussion were Walter M. Petty
of Rutherford, N. J.; J. B. Yeakle of Baltimore,
Md. H. C. Bundy of Watertown, N. Y. William
A. Barnet of Bridgeport, Conn., and A. S. Hatch
Several of these speakers were
of Detroit, Mich.
opposed to the association interfering with the
It was finally voted that a comcivil-service laws.
mittee take charge of the matter and report at
the next annual meeting on the condition of the
This committee is composed of
civil-service rules.
Messrs. Hatch, Petty and Yeakle.
A number of other good papers of interest to
the electricians were read, including the following:
"History of the Fire and Police Telegraph," by
Adam Bosch of Newark, N. J. "Camparison of
Underground and Overhead Wiring, and the Relative Values of Single Rubber-covered Wire and
Lead Incased Cable," by W. H. Thompson of Rich"Conditions Surrounding the Inspecmond, Va.
Southwest (with special
tion of Wires in the
reference to the advisability of one inspector completing each inspection instead of several inspectors each doing a part of it)," by Clarence R.
"Question Box," by
George of Houston, Texas
Walter M. Petty of Rutherford, N. J.
The paper of Mr. George led to a lively discusCaptain William Brophy
sion among the members.
of Boston called particular attention to the danger
of discarded or dead wires being left in the streets,
civil-service

;

;

;

;

;

citing instances of fatal results from this practice.
Upon reassembling at two o'clock W. Y. Ellett,
chairman of the aerial construction department,
presented an oral report.
Louis Gascoigne of Detroit, Mich., chairman of
the underground construction department, said that
he had no detailed report to make, but called on
W. H. Thompson of Richmond, Va., to read his

paper, "Comparison of Underground and Overhead
Construction, and of the Relative Values of Single
Rubber-covered Wire and Lead Incased Cable."
The discussion of this paper took up the remainder
of the time of the afternoon session.
The convention reassembled at eight o'clock for
an evening session, the first business being taken
up being the presentation of the paper by J. B.
Yeakle of Baltimore, Md., "Details of Certain
After the
Auxiliaries to Fire-alarm Apparatus."
discussion of this paper Mr. Petty of Rutherford,
N. J., presented some o5 the questions from the
"Question Box." This closed the evening session.
The ladies were given a trolley ride in the afternoon, and in the evening while the delegates at-

ladies

members having arrived during

the night who
in the subject and wished to
take
part in the discussion.
sightseeing trip to Yale
campus was enjoyed by some of the visitors
on
ihursday forenoon. In the afternoon a party
was
taken to the plant of the National Steel and
Wire
Corporation,
where the visitors witnessed the
drawing of wire from large steel billets
This
industry is one of the largest and most
important
in New Haven.
From the steel mills the steamer
Hastings took the visitors down the sound
as far
as Trimble Islands, the trip offering an
opportunity
to see the operations on Connecticut
oyster farms
At the closing session on Friday the association
considered invitations from Dallas, Tex.,
Atlantic
City, N. J., Niagara Falls, N.
Y, and Norfolk,
Va., for the meeting place next year.
It was decided to meet at Norfolk at the Jamestown
Expo-

were interested

A

sition.

The nominating committee reported the following list of officers for the coming year,
and the
report was confirmed
President— T. C. O'Hearn, Cambridge, Mass
First Vice-president—James Grant,
New Haven
_

Conn.
Second
Vice-president— Clarence
R.
George
Houston, Tex.
Third Vice-president— John Berry, Indianapolis,
'

^ Fourth

Vice-president— W.

Brodt,

H..

Troy,

Secretary— Frank P. Foster, Corning, N Y
Treasurer— C. E. Diehl, Harrisburg, Pa
XeC ltlv e Committee—J. B. Yeakle, Baltimore,
n I?
«
Md.; ri
R. A. Smith, Norfolk, Va.
William Crane
Erie, Pa.
Jerry Murphy, Cleveland, Ohio
Petty, Rutherford, N.
T.
F.
Almon, St. Louis,'
J.;
Mo.; A. S. Hatch, Detroit, Mich.;
H Thompson, Richmond, Va.
G. F. McDonald, Ottawa
;

;

;

WM

W

;

Canada.

Winnipeg

to Build a Hydro-electric
Plant.

Taxpayers of Winnipeg, Man., have passed a
by-law to expend $3,500,000 on a power plant to
supply all the wants of the city, and have engaged
Cecil

The

the

Thursday morning was given up
of Mr. Thompson's paper, sev-

Smith of Toronto

B.

methods

to

report on

the

best

be adopted to get the best results for
the expenditure. Mr. Smith made a proposal
covering engineering, superintendence and inspection
in connection with the power plant on the
Winnipeg River, and transmission and transformation
in connection therewith.
It was agreed to appoint

Mr.

to

Smith

a salary of $10,000 a year on a
2 1/, years. It was also agreed that
Mr. Smith should be allowed to act as consulting
engineer for the Ontario Power Commission if
he did not devote more than three weeks in any
contract

at

for

year to this purpose. The engineer will be superintendent of construction, and the work is to be
done by day labor. The power committee was
also authorized by the council to make an offer

Winnipeg General Power Company for its
Lac du Bonnet.
M'r.
Smith will take
charge of the work on September 1st. The city
of Winnipeg has taken the first tangible step
toward the development of the power on the Winnipeg River. J. Wilson and 17 men have left for
Lac du Bonnet for the purpose of surveying a
right-of-way for a tramway to Pointe du Bois
Falls.
Mr. Wilson will have charge of the survey.
the

to

plant

at

The Chilean Earthquake.
In the

terrible earthquake in Chile on August
by which and the consequent conflagration
Valparaiso suffered most severely, electrical properties appear to have been severely damaged, although the reports are meager and conflicting. It
is reported that electric and gas lights in Valparaiso were extinguished at the first shock, .which
came in the evening, and that the people groped
their way about amid ruin and desolation in a
pouring rainstorm. The electric-light plant is said
to be ruined.
On August 20th it was said that
telephone communication with Santiago was resumed, but that the telegraph wires were still
down.
16th,

A

Berlin

electric

dispatch

street

says

railway of

German Oversea

to the

that

directors

Valparaiso

Electrical

that

tracks,

its

cars

the

Company, owner

of the majority of the stock of the
cern,

of

have cabled
Chilean con-

power plants, machinery, equipment,
and car sheds at Valparaiso have

not been injured by the earthquake or fire. The
dispatch adds that the workshops of the concern,

power buildings, the storage-battery
and the arc lamps and wires have been
considerably damaged. All the officials of the company escaped injury.
the

reserve

station
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CHAPTER

VII.

Hints on

Its

(Continued).

Allis-Chalmers Turbine.

—This

turbine

is

in dealso of the Parsons type with improvements
It also usually has three drums
tail of construction.

corresponding balancing
the
of construction of the spindle
to
vary with the size of the turbine, being designed
combined
give the necessary strength and stiffness,
load
with minimum weight in order to reduce the
rings
on the bearings. In the larger diameters the
separate from the
that carry the blades are made
body of the spindle, as also are the balance pistons.
These parts are provided with tapered fits and are
by pressing. Each of the separate parts
with

blading,

of

The

pistons.

STATION.

Construction and Operation.

Steam Turbines.
Tlie

August

details

The bearings are similar to those used in other
turbines of this type and are supplied with a continuous stream of oil circulated by a centrifugal
pump driven from the turbine shaft.
thrust block

A

end holds the spindle in the
proper position. The steam is controlled by a throttling governing
system with a piston form of
admission valve. This valve is operated by a powerful oil
relay
system directly controlled by the
the

at

low-pressure

governor.

—

The Hamilton-Holtzworth Turbine. Following
very closely the lines of the Rateau and the Zoelly

25, 1906

of pulley and increase the weight. Endless belts
are always employed, and where the distance is
too great to send a man to put them on, they can
be ordered with opened ends and laps prepared
and accompanied by the necessary cement and
instructions for making clamps and putting together properly. The cleaner any belt is kept the
longer its life.
Belts should be kept free from machine oil.
When they are not pliable enough to hug the
pulley closely, use a good quality
of
dressing
made by any of the leading belt makers. Many
good belts are ruined from the use of some inferior dressing or stuffing, caused usually by too
much oil, which, by softening, stretches the belt

out of shape.

assembled

After the
carefully balanced before assembling.
assembling the complete spindle is carefully and
slightaccurately balanced so as to prevent even the
is

final

when running.
The arrangement of balancing

est vibration

sizes

is

one of the

piston in the larger
features of the design.
piston is omitted and^ a

special

_

large low-pressure
smaller piston substituted at the opposite end,_ receiving steam at a higher pressure, as shown diagrammatically in Fig. 16. In this design the large balance
piston has been replaced by the smaller piston (Z)

The

EXHAUST

this latter
at the low-pressure end of, the turbine
balance piston working inside the supplementary
;

cylinder (W).
The blading

of peculiar and interesting conroots of the blades are formed by
special machinery and are then dovetailed into slots
cut in a securing ring. These rings are semi-circular
form and are placed into dovetailed grooves cut
struction.

is

The

in

the surface of the spindle and cylinder, being held
place after insertion by key pieces, which
in
side
are in turn upset into undercut grooves in the
of the holding grooves. In forming the blades a
in

after the
is left on the tip, and these,
blades are secured at the roots, are inserted in suitable slots cut in a shroud ring, the projections
being then riveted over, securing the shrouds to the
These slots are accurately spaced by special
blades.
machinery. The shrouds are of channel section with
the flanges projecting outwards, and after being put

projection

in place are

turned to the proper diameter.

—

This turbine is styled by
builder a "multicellular" turbine, from the fact
that each moving row of blades is mounted on a

The Rateau Turbine.

its

ring which revolves in a separate cell or chamber, in
the walls of which are the nozzles or stationary
The walls of each cell are of course pierced
blades.
at the center for the passage of the shaft of the
turbine, to which are riveted the various rings. This
shaft is comparatively small in diameter, so that any

leakage of steam from one cell to another along this
shaft, this being the only place where there can be
such leakage, is of necessity very small.
The moving rings are of pressed steel and to their
rims are riveted the blades of sheet or wrought iron,
to the ends of these shroud rings. The walls
of the cells are also of pressed steel, but are made
in halves and fit into grooves cut in the cylinder
or enclosing casing, making a steam-tight joint.
There are only a few of the stationary blades or
nozzles in the first cell, more of the same size in

and

the next, and so on to allow for the expansion of
the steam, until the entire circumference is taken
up with blades, when the diameter of the cell is
enlarged and the height of the blades increased.

The moving wheels

are of course fully bladed on
the whole circumference.
There is one main admission valve of the double
-

seated poppet type, controlled by a differential valve
gear and the usual spring-loaded fly-ball governor.
The bearing at the high-pressure end is supported

by a pedestal fastened to the cylinder, while the
others are on pedestals independent of the casing.

They

are

babbitt

lined

with

flooded

lubrication.

These turbines are often made with two cylinders,
the exhaust from one passing the inlet passage of
the other.

The Zoelly Turbine. — This,

and construction, is very similar to the Rateau turbine, and
differs from it only in certain details.
It has fewer
sets of blades and has the entire periphery of the
stationary rows filled with blades, allowing for the
expansion by increasing the height of the blades.
in principle

The moving wheels are of solid steel castings, highly
polished, a row of blades being inserted in a dovetailed groove cut in the rim of each wheel.
One
side of this groove

is

formed by a

steel ring riveted

to the disk after the placing of the blades.

5

turbines,

certain

are

it

differs

merely

in

the

construction

The

of

The blading on the moving wheels
one row per wheel, between the two

parts.

riveted,

STEAM turbine.

ing the height of

each row

Widlh.
Inches.

— Other

stantly improved.

may

well be concluded by the followthe report of the National
Electric Light Association's committee for the investigation of the steam turbine, presented June 8,

This chapter

ing

from

quotation

1906:
since

our

changed
the steam

situation has very materially

"The turbine

report

first

[1904].

Today

recognized as a standard piece of apparatus, and turbines of some type are being installed
Turbines
in nearly all of the newer power houses.
have been installed in a number of steamships built
in Europe, and, we are informed, have been approved by the commission appointed by the British
Navy for use in its battleships and cruisers. Although steam turbines for marine use are outside
of the scope of this committee's investigation, it is
interesting to note, however, that after a trial on
merchant vessels of the Cunard Line, they are being
introduced into new ships of the same line. This
would indicate that confidence is placed in this type
turbine

is

mover by the engineers. During the discussion at the meetings of the committee it was
decided that it was unnecessary to continue anyfurther tests on economy, as there were now so many
turbines installed in regular operation giving satisfactory results
and the most important matters
receiving attention were the various details which
go to make up reliability and insure continuity of
of prime

;

service."

CHAPTER

VIII.

Belting and Shafting.
Belting. "There is nothing like leather" is an
old saying, and it applies particularly to belting
when giving the hard service required in electriclighting stations.
A belt made from pure oaktanned leather, cut from short laps of the solid

—

part

of

the

hide,

when not

"filled"

or

"buffed,"

smoothness of running
and staying power being dependent on the quality
and firmness of the leather used. Where the belt
gives

the

best

results,

its

speed is high, it is desirable to increase the width
and decrease the weight. A 14-inch light double
belt will run smoother than a 10-inch heavy double
In all cases it is economy to order belts
one inch wider than necessary, if the face of the
pulley will permit; otherwise order the full width
belt.

Price,

Width,

Price.

Inches.

Per Foot

80.38

4

.52
.65
.79

24
26
28
30
32
34
36
40
44
48
52
56

83-17
3-43
3-70
3.96
4.22
4.49
4-75
5.28

• 92
1.05

•-

1.

19
1-32
1-45
1.58
1.72
1.85
2.12
2.38
2.64
2.90

13
14

16
18

turbines, lo a con-

siderable number, have been designed and suggested,
differing from one or the other of the above but
little, although details of construction are being con-

of

price

Per Foot

6
7
8
9
10
ir
12

Zoelly.

Concluding Remarks.

average

the

3
5

blades as in the

of

about

is

Double- ply Endless Leather Belting.

which form the wheel, these plates in
turn being riveted to a steel hub mounted on the
shaft of the Rateau type.
A double-seated poppet valve is used to admit
the steam, and is controlled by a simple governing
mechanism operated by the usual type of governor.
The number of the stages is about the same as in
the Rateau, but expansion is allowed for by increasplates

steel

follow ing

belting:

20
22

5.81
6.34
6.86
7-39
7.92
8.45
8.98
9.50

60
64
68
72

Where restricted space or small diameter in the
driven pulley requires the use of leather link belting, it should only be applied where the "pulling"
side of the belt is the lower
otherwise regular
endless belting and idlers are the more desirable.
The life of the link belt is less than the ordinary
;

endless.

The following rule will apply to finding the
length of belt required where the dynamo engine
or shafting is not set up, and it is desired to
order the belt so as to put on as soon as the
machinery

is

placed.

Add

together the diameter in inches of the two
pulleys and multiply the sum by 3.1416. Divide
this result by two, reduce to feet, and add twice
the distance in feet from center of dynamo pulley
center of driving pulley. The result is the
to

number of feet of
the dynamo pulley

For

belting required.
16 inches,

is

60 inches and distance between centers
four inches.
16 -(- 60
inches.
76
76 X 3.1416
238.75 inches.
2 38.7S -r- 2
119.38 inches.

=
=
=
=
119.38
+ 32-8 = 42-75
= 42
Length
-=-

12

feet

feet.

feet 9 inches.

belt

dynamo

16

9.95 feet.

9-95

The

instance,

engine pulley

the

pulley

should,

measuring

in

for

be placed as near the driving pulley as the
sliding base frame will permit, so that the maximum amount of adjustment may be had for taking
up the slack due to the belt's stretching. In ordinary belting, if the exact measurement thus made
belt,

is

given,

the belt manufacturer will

make

all

the

Also give as
allowances for stretch and lap.
nearly as possible the speed in feet per minute at
which the belt will run.

Shafting.

—Tests

made

power used
show that the
amount lost in transmitting the load from the
engine to the dynamos varies from six to 40 per
in

shafting,

pulleys

and

to

find

the

belting

of the total horsepower of the engine, the
average amount consumed being 12 per cent.
Accuracy in Hning up shafting and pulleys is
no less important than firm foundations, and ad-

cent,

justable

pillow

blocks

are

imperative,

so that the

foundation may be immediately remedied by adjusting the pillow blocks.
An automatic oil-feed pipe line may be run,
slightest

settling

of the

:
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through

gravitation,

oil

after

oil

filter,

its

passage

from

and

an elevated receiving
the drip pipes conveying the
through the bearings to the

from

to the bearings,

tank

thence

by

elevated

a

small

steam pump to the receiving tank. The valves are
so arranged as to regulate the flow of oil at a
uniform rate to all bearings, or to any one bearing, at any required speed.
Following is the formula for prime or "head
shaft" with driving pulley located not more than
one foot from a main bearing:
3
Dia.
R. P. M.

X

For second mover
is

= H.

100
or "line

P.

Dia.

1

X

shaft"

the

following

R. P- M.

= H. P.

Determining Size and Speed

Rules for

— In

upon to recommend a lighting system. The
Cooper Hewitt mercury-vapor lamp, the Moore tube
lighting system as well as the new metallic-filament incandescent lamps give some ground for the

called

future will see a system of electric
lighting, both for outside and interior work, quite

belief

that the

from anything now in commercial use.
At the present writing, however, we have only to
deal with what is the established practice of the
different

day.

of electric lighting now employed
or which have been in vogue in the past are principally as follows

The methods

80
of

following formulas, it will be
understood that the term "driver" indicates that
diameter of driving pulley is to be taken, and that

Pulleys.

lighting and the even more recent appearance of the Nernst lamp put a somewhat difficult
problem before the engineer of today when he is

electric

present

formula:

the

145

the

Direct-current series arc system.
Direct-current multiple-arc system.
Alternating-current series arc system.
Alternating-current multiple-arc system.
Alternating-current series arc and incandescent
system.

can be strung from the constant-current
transformer installed in the station, and all lamps,
both arc and incandescent, which will be connected
in series, will be taken care of.
The constant-current transformer before mentioned will keep the current at the proper amcircuits

The regulation of the well-built constantcurrent transformer is such as to insure a perfect
working system with a minimum number of attendants and extremely small repair bills.

perage.

Commercial

circuits for house and store lighting
strung on the same poles as the streetlighting circuits, thereby doing away with the ad-

may be

Although this conanswer in a great many cases, yet
arise where it will become necessary

ditional cost of a special line.

struction

will

occasions will

to build short

sections of pole line in addition
use
of
the commercial circuits alone.
These will of course merely be extensions of the

for

the

street-lighting

The

pole

line.

transformers should be installed on
poles so situated as to be easily reached with feeders from a number of consumers' houses without
requiring the run to any one house to be extremely long while another to the same transformer is very short. By distributing the transformers properly, customers can be supplied with
a practically equal voltage or pressure, and long
feeder wires done away with. Again, properly
locating the line transformers will materially deline

.

crease

the

cost

first

tion described

of

the

commonly

plant.

The

installa-

called the tub

system,
originating with this particular constantcurrent transformer, which is frequently called a
tub transformer.
(See Figs. 17 and 18.)
the

is

name

When
as

the

to

the demand for current becomes so great
require the addition of a second generator,

street-lighting

circuit

should be operated from
circuit from an-

one machine and the commercial
other.

[To be continued^

Work on

the Philadelphia
Elevated.

Subway and

The Rapid Transit Company of Philadelphia has
awarded a contract for the construction of eight
passenger stations along the line of the Market
Street elevated road.
The stations will be constructed of steel framework, covered with sheet copper.
The interior work will be of red oak. Each
building will be supplied with waiting rooms for men
FIG.

CONSTANT-CURRENT TRANSFORMER.

17.

the term "driven" indicates that diameter of driven

be taken.
First To determine diameter of driving pulley,
multiply diameter of driven pulley by its number
of revolutions per minute and divide this product
by revolutions per minute of driver.
Second To determine diameter of driven pulley,
multiply diameter of driver by its revolutions per
minute and divide this product by revolutions per
minute of driven.
Third To determine speed of driving pulley,
multiply diameter of driven pulley by its revolutions per minute and divide this product by diam-

pulley

to

is

—

—

—

eter

of driver.

—To

determine speed of driven pulley,
diameter of driving pulley by its revolutions per minute and divide the product by diameter of driven pulley.
Driving and other extra heavy pulleys should
always be located as near bearings as possible.

Fourth

multiply

FIG.

CHAPTER
Equipment

IX.

— Generators—

Switchboard.

—

Selection of Apparatus. In the foregoing chapters the reader has been given an introduction to
the steam equipment required for the successful
operation of an electric-lighting plant. The chapters that follow will be devoted in a similar manner

to

the

electrical

equipment and construction.

No

attempt will be made to give any particular
style or make of apparatus a preference, nor will
any given system of lighting be prescribed. Conditions differ so widely that any attempt at an
absolute
ridiculous.
recommendation would
be
Different lighting systems will be described, and
the interesting points in each system brought out.
The selection of a particular system of lighting
for any given set of conditions and requirements
should be left to the judgment of a thoroughly
competent engineer who has been fully informed
as to what the needs of the situation are and what
amount of money is to be spent.
Lighting Systems. The comparatively recent
introduction of the series alternating system of

—

and women and

CONSTANT-CURRENT TRANSFORMER WITH
COVER REMOVED.

Alternating-current series incandescent system.
Nernst alternating-current multiple system.
Of the above systems, several will be described,
with an attempt to determine for the purchaser
the best and most economical system to be employed under different conditions and surroundings.

—

Alternating System. The system best
conditions where the amount of
money to be invested is a limiting factor and the
ends to be reached with this amount are somewhat extensive is the series alternating system.
Series

suited to average

This system requires an alternating-current generconstant-current transformer, the necessary
ator,
line wire and lamps, and the other accessories
customary with all electric-light installations. Although the alternating-current arc lamp takes a
greater machine capacity to operate it than the
direct-current arc, still it requires, on the other
hand, less attention and fewer carbons in a year's

The

operating this system, figured
of the wattage output per
lamp, is greater for a given number of lamps than
that of any of the other systems, but a counterbalancing gain is realized through fewer outages,
lower repair bills and a considerably less first
run.

from

Electrical

l8.

the

cost

of

viewpoint

cost.

Another feature of
will

particularly

this

appeal

system of lighting which
the prospective pur-

to

chaser in heavily treed towns of 4,000 inhabitants
and less is the possibility of operating both arc
and incandescent lamps on the same circuit.
refer here to lamps used for outside illumination
only.
Towns of the size mentioned never require
more than 60 arc lamps on the street circuit.
From all arc lamps down to no arc lamps and all
incandescents the series alternating-current system
operates equally well.
In a town where the shade trees on the side
streets are so numerous as to make the use of
arc lamps in the residential parts next to impossible, the outside incandescent lamp is most serviceable.
The business section of such a town will
of course be suited to the operation of arcs, and
this condition can be met satisfactorily and economically, both styles of lamps being operated
from the same generator. The series circuit or

We

ticket offices.
The platforms will
be 300 feet in length. It is the desire of the traction
company to place the section of the subway west
of City Hall and the elevated line in operation as
early in November next as possible. While the
elevated stations are under construction, the Smith
Contracting Company will vigorously push the subway station work at Fifteenth and Market streets.
This will be one of the largest underground stations in the world.
It extends from the east side
of Sixteenth Street to City Hall on both sides of
Market Street, and entrances are being made from
Broad Street Station and the Arcade Building. This
station will be occupied within the next 60 days.
The temporary loop of the subway being made
west of City Hall will be ready for use within 60
days.
Until the elevated stations are completed the
surface line now operating in the subway will use
the temporary loop. As soon as the elevated section
is opened to the public many cars will be added to
the service.

Municipal

Street

Railways

Proposed

in Seattle.

A dispatch from Seattle, Wash., says that the City
Council in a special session has accepted plans for a
municipal street-railway system and fixed September
12th as the date on which the question will be
submitted to a vote of the people.
The plans,
drafted by City Engineer Thomson, provide for a
system covering the city, with the exception of
streets on which the Seattle Electric Company has
franchises extending until 1939. The cost will be
Of this sum it is proposed to vote bonds
$7,569,000.
in the sum of $1,272,000 against the general credit
of the city to begin construction work. The remainder, according to the plan, will be secured on
bonds backed by the earnings of the system. As
viewed by opponents of municipal ownership the
service outlined in the plans adopted covers only
the outlying districts of the city, leaving the richer
section to the local company.
Pittsburg Reduction Company is said to
obtained absolute control of the extensive
The
electric power facilities at Massena, N. Y.
company bought the controlling stock of the St.

The

have

County Electric and Water Company,
$100,000; the St. Lawrence Water Comcapital $100,000, and the Massena Electric

Lawrence
capital

pany,

Light and Power Company, capital $50,000. The
company recently purchased the St. Lawrence River
Power Company, which owns the canal between
the St. Lawrence and Grasse rivers.
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The Spokane and

Inland Railway.

on a storage battery acting alternately
motor and as a generator. These three machines will be mounted upon a single bed-plate
and will be provided with ample bearings. There
to

In the Western Electrician of October 14, 1905,
announcement was made of a new single-phase
railway which was projected to run between Spokane, Wash., and several neighboring cities, and
since that time the general plans of the system
have been completed, contracts for the equipment

float

as a

and the construction work is now practically
As this road embodies a number of new
features in electric-railway work, an outline of

are three exciter sets for the alternators, each consisting of a 75-horsepower three-phase 4,000-volt
induction motor and a 50-kilowatt direct-current
generator.
20-panel switchboard, electrically operated oil circuit-breakers and lightning protective
apparatus complete the equipment of the frequency-

some

changing

let,

finished.

.of

its

important

characteristics

will

be

of

A

The

interest.

station.

2,200-volt 25-cycle current

is

stepped up to

The railway was originally incorporated under
the name of the Spokane Interurban System, with

45,000 volts by means of four 1,250-kilowatt oilinsulated water-cooled transformers, and at this

a capital of $3,500,000, the incorporators being wellThe principal terminal of
local capitalists.

transmitted to 15 static transformer
Each sub-station is equipped with two
375-kilowatt transformers of the oil-insulated selfcooling type, which step down the current from
45,000 volts to 6,600 volts, which is the trolley-line

known

the road is Spokane, from which the line runs
Thornton and
south through Waverly, Rosalia,
Colfax, which is the southern terminus at present,
although the road has been surveyed, and will be
eventually extended to Penawawa, Wash., or Lew-

A

branch leaves the main road approximately midway between Spokane and Colfax,
and extends to Palouse City. The Y-connected
system between Spokane, Colfax and Palouse City
about 106 miles in length. The roadway and
is
overheady construction have already been comIdaho.

iston,

pleted.

In addition to

its

railway business, the

pressure

is

sub-stations.

The

voltage.

cars

and locomotives operate under

—

three different potentials 6,600 volts alternating
current in the country, 700 volts alternating current
in the small towns, and 600 volts direct current
in the

of Spokane.

city

is of the Westinghouse standard
catenary construction, with a No. 000 wire carrying 6,600-volt alternating current. The high-tension transmission lines are No. 2 copper wires.

The

trolley line

August
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a
two-motor equipment. Two auto-transformers
are used on the locomotives, and an automatic overload and no-voltage circuit-breaker is placed between the trolley and the transformers, which
operates on either overload or no-voltage by breaking the current supply to the control magnets, thus
automatically opening all the switches. This cir-

cuit-breaker must always be closed by hand, and
will not stay closed unless the trolley is up and
current is on the line.
When the circuit-breaker is thrown in, the circuit
completed through the auto-transformers to
is
it

A

ground.

commutating

switch

automatically
and the
small transformer furnishing current to the control
system is cut into circuit, leaving the locomotive
is

shifted to the alternating-current position,

ready to

The

start.

unit switches are essentially similar to those

used on direct-current systems. The control magnets are of the alternating-current type, wound for
200 volts, and operate on about 80 volts direct
current, but in both cases will operate down to
about one-half voltage. These magnets serve to
admit air under heavy pressure to the cylinders

which operate the unit Switches.
These switches are assembled

into a compact
a switch group, and the group is
protected by an iron case in which it is mounted
unit,

known

as

company

Electric Locomotive Operating on Alternating Current.

Electric Locomotive Operating on Direct Current.

THE SPOKANE AND INLAND RAILWAY.
proposes to transmit and distribute electric current
for lighting and power, both in the city of Spo-

kane

and

pass.

The country

in

through

towns

the

which

its

lines

traversed by this road prolarge quantities of wheat and fruit and is

duces
not provided with any railroad transportation.
This insures a large freight business for the new
road, as the long wagon haul to the steam railroads will be avoided. For this reason the electric
road is receiving the hearty support of the farming
interests

alo'ng

its

There are three
tained

—passenger,

route.

of service to be mainand express, and carload

classes

mail

freight; and after a careful consideration of the
various systems had been made, the Westinghouse
single-phase alternating-current system was adopted
as being economical in first cost as well as in
operating expense, besides permitting the use of

locomotives for a system of heavy traction which
would have been impracticable with a direct-current system. The cars of the Spokane and Inland
enter Spokane over the tracks
of the Spokane
Traction Company, which operates a 600-volt direct-current system, and this requires the use of
both direct and alternating current on the inter-

urban

cars.

Power purchased from the Washington Waterpower Company is used for the operation of this
It is delivered as 4,000-volt three-phase current of 7,200 alternations to a frequency-changing
station about 10 miles south of Spokane. This
station will contain four motor-generator or fre-

The electrical equipment of both the passenger
and the express cars is identical and consists of
four Westinghouse 100-horsepower alternating-current railway motors per car, which will maintain
a schedule speed of from 35 to 40 miles per hour.
The locomotives are equipped with the same type
of motors, but the latter are each 150-horsepower
capacity.
Both the motor cars and the locomotives
are operated on the Westinghouse multiple-unit
control system.
These locomotives are designed to handle a general carload freight business and are capable of
hauling seven standard freight cars fully loaded

about 30 miles per hour on a level track. They
operate on the 6,600-volt and 700-volt alternating-current lines and on the 600-volt directcurrent line.
Both pantagraph and wheel trolleys
at

will

are used,

as

shown

in

the

accompanying

illustra-

pantagraph trolley being for operation
and the wheel trolley for
700-volt alternating and the 600-volt direct-

tions,

on the

the

6,600-volt circuit

the
current circuits.

The

cab

the locomotive serves to enclose the
and is constructed entirely of
total weight is 49 tons and its length
of.

auxiliary apparatus
steel.

Its

over bumpers is 29 feet. It has two swivel trucks
with 38-inch driving wheels, and two motors are
mounted on each truck and are geared to the

road.

axles.

quency-changing

Both straight and automatic air brakes are used,
air for which is supplied by two
Westinghouse Air Brake Company compressors,
each driven by a five-horsepower Westinghouse

1,000

single-phase motor.

power 550-volt direct-current generator, which

The motors are arranged in two groups, each
group consisting of two motors connected permanently in series
so for the purpose of control
these groups may be considered as single units in

sets, each of a normal rating of
kolowatts, consisting of a 1,000-horsepower
60-cycle three-phase 4,000-volt induction motor, a
1,000-kilowatt 25-cycle 2,200-volt single-phase alternator of the revolving-field type, and a 750-horseis

the compressed

;

from the severe exposure
or a street-car equipment

to
is

which a locomotive

subject.

contact blocks
are
provided, which
impossible for a switch to close or remain
unless all the other switches operate ac-

Interlock

make
closed

it

cording to their predetermined cycle. This insures
the proper order of switch operation.
The alternating current for the operation of the
magnets by the master controller is obtained from
the secondary of a small transformer, which is
connected to the 500-volt point of the main autotransformer. When operating on direct current a
resistance is placed in series with this auxiliary
transformer across the 600-volt mains, and direct
current is taken from a suitable tap on this resistance.
This dispenses with the use of a storage
battery

direct-current

for

operation.

The only mechanical

operation in changing from
alternating current to direct current is to change
the trolleys
the control is changed automatically
by the commutating switch, which is a small pneumatically operated drum for shifting the control
circuits.
This drum is operated by a magnet connected directly to a 200-volt tap on the main autotransformer, and has no direct-current connection.
The switch has one position for direct-current
operation and another for alternating-current operation, and it cannot be thrown to the alternatingcurrent position unless alternating current is flowing
through the magnet coil. If it should remain in
the direct-current position no harm would be done.
The reversing switch is similar to the commutating switch in its operation, but is furnished with
two magnets and air cylinders, one for each posi;

tion.

The
15

preliminary order on this contract specified
passenger cars, six express cars and six locomo-

tives.

;:

August
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The Lighting

of the

Passenger Station

New Pennsylvania
New York City.

Switchboard

the Sears-Roebuck

in

One of the problems connected with the new
passenger station of the New York, Pennsylvania
and Long Island Railroad Company (described in
the Western Electrician of May 26th last) was the
choice of an economical lighting service. The unusual proportions of the rooms to be lighted, the
long hours of burning and the continuity of the
service made it necessary to investigate all systems
thoroughly and impartially, to tabulate the results
and then select the system that approached nearest
to the specific requirements.
After a careful and exhaustive study of all commercial systems, the engineers have decided to
The characteristics of this
use the Nernst lamp.
lamp are admirably adapted to fill the requirements
of illuminating such a building, on account of the
graded units of the lamp, giving uniformity of
its steadiness
color the color quality of the light
;

In

the

Sears,

large

Roebuck

private

&

Co.,

electric

by National Code

power

plant

of

switchboard
This board was designed

Chicago,

the

a conspicuous feature.
and built by the Western Electric Company of
Chicago, according to plans and specifications drawn
by Adams & Schwab of Chicago and Baltimore,
consulting engineers.
is

The board

approximately 66 feet long and
panels of the finest white Italian
marble, highly polished on both surfaces and all
edges, 2^4 inches thick and 96 inches high, supof

consists

is

21

Vermont marble sub-base four
ornamental cornice of white Italian marble is also provided, extending across the
entire board and back to the wall over the ornamental grillework, which encloses the switchboard.

ported on

inches high.

a

The

overload exists.

Plant.

in

;

H7

blue

An

the

circuits

fuses,

are further protected

mounted on the rear of

board.

The extreme panel on

the right-hand

side con-

two small motor-generator sets and a storage
battery, which furnish current for the fire-alarm
system- and for the graphophone motors in the

trols

stenographic department.
It will be noticed that the generator switches
and the lower row of feeder switches are doublethrow. This, in connection with a double set of
bus-bars, renders it possible to isolate a heavy
fluctuating load caused by electric locomotives, and
which might disturb the lighting system.
The marble panels are mounted on the front
of a double steel angle framework, the rear of

which carries the marble fuse panels, making a
very substantial support for the 16,000 pounds of

distribution and its economy in maintenance and
operation. The last two items are very carefully
scrutinized by a railroad corporation, and, other
things being equal, they usually decide the question.
Financial considerations, however, did not govern
entirely in this case, and the conception of the
architect was given due consideration, as the choice

its

of an unsuitable lighting scheme would have seriously marred the interior architectural beauty of
such a magnificent building. Here again the Nernst
lamp had the advantage, and by using the inverted
lamp the rays will be thrown upward, giving a
perfectly diffused and steady light, of pleasing color
and low intensity, so desirable in lighting high interiors.
It is doubtful if there is another room in the
country that has the proportions of this main waiting room, which is approximately ico feet wide,
300 feet long and 167 feet high. The building itself
is approximately 450 feet wide, 800 feet long and
100 feet high, and is divided into waiting rooms,
dining rooms, arcades with shops, offices for railroad officials, baggage rooms, driveways, a conThere are also to be
course, train platforms, etc.
lighted several miles of tunnels and approaches

Front View of the Board, which

Gauge Panels Separated from Rest

and

of

is

66 Feet Long.

Board by Ornamental Door.

terminal yards, for which the Nernst
lamps are admirably adapted.
will be seen, from the above list, that every
large

series
It

variety

count

of lighting service
of the economy of

called

is

for.

On

ac-

Nernst lamp, the
remarkably small, about
the

plant required will be
20,000 glower units being specified.
On account of the great variation in (he architectural features of each room, no uniform arrangement of lamps was permissible, each room
being a problem in itself. The spaces thus treated,
with their approximate dimensions, are as follows

General waiting room
Seventh Avenue arcade
Men's waiting room

Women's waiting room
Restaurant

Lunch room
Concourse
Thirty-first Street carriage drive

Thirty-third Street carriage drive

Width,

^ength

Height

Feet.

Feet.
300
220

Feet.
167
64
60
60

ioo
50

60
60
60
60
60
50
50

100
100
T20
120
450
530

530

33
33

90
65
65

Rear View of Board.

SWITCHBOARD

There are two gauge panels, separated from the
of the board by an ornamental door; seven
generator panels, one of which is for future use;
two totalizing panels nine feeder panels, and one
rest

;

motor-generator panel.
The generator panels are located in the center
of the board and are each equipped with a Weston
station-type illuminated-dial voltmeter and ammethree Western Electric "F" single-pole doublethrow draw-file-finish knife switches and two I-T-E
single-pole overload and reverse-current circuit-

of the building offers nothing
unusual in the lighting problem. In the offices
and corridors the lamps will be located on the
ceiling, no drop lights being used.
provision
has been made for desk lamps where required.
The shop lighting in the arcade will be a feature
of this installation, and Nernst lamps will be used,
with a standard mirror reflector for the shop-

ter,

window

wattmeters.

The remainder

A

lighting.

The Minneapolis

correspondent of the Western
Electrician, writing under date of August nth, calls
attention to the report that the municipal electriclight plant at
Boscobel, Wis., is offered free to
anyone who will obligate himself to operate it, the
city having found it too big a burden.

breakers.

panels are placed at either side
of the generator panels and are each equipped with
a Bristol recording ammeter and four integrating

The

totalizing

Next to the wattmeter panels are mounted five
feeder panels on the left-hand side and four (one
Each
of which is blank) on the right-hand side.
of these panels is equipped for the control of six
double-pole
a
feeder circuits. Each circuit has
switch and a single-pole circuit-breaker of the I-T-E
Autpite type, which cannot be closed while an

IN

SEARS-ROEBUCK PLANT.

copper used in the construction of the bus-bars.
The rear of the board presents almost as fine
an appearance as the front, owing to the fact that
the marble is highly polished. All current-carrying parts are draw-file finished and lacquered, iron
parts japanned, etc. Long studs are used for the
switches, etc., to avoid the necessity of bends in
the copper.
No feeder

or generator cables are carried on
the board, straight copper bars being brought from
the studs, through square openings in the floor

box under the floor. All the
wiring on the rear of the board
is carried in iron-armored conduit, suitable outlet
boxes being provided on each panel.
All switches used on the board are Western
Electric type F. These switches are very heavy
slates,

small

and

to

the

pull

potential

substantial,

have

a

fine

draw-file

finish

and

are built entirely of the highest grade of pure Lake
copper. These switches are being specified by exacting engineers, and the company making them
says that they are rapidly becoming standard for

high-grade switchboards.

1

:

!

WESTERN ELECTRICIAN

148

Glow Lamps and the Grading

of

Vol-

tages.
By William Heney Preece, K. C. B., F. R. S.
Life.— The life of a glow [incandescent electric]
lamp

dependent entirely upon the voltage that

is

be specified to
alight.
If a lamp
it
give 16 candlepower with no volts at an efficiency
of 3.5 watts per candle it may give this result
at starting, but surely and certainly will give less
and less light, however constant the voltage may
It will deteriorate more rapidly if the voltage
be.
be variable, especially if it exceeds the standard
no-volt pressure. I mention particularly the noThe other standard pressure is 220 volts,
volt.
but manufacturers have not yet introduced a 220
The latter requires
as good as the 110-volt lamp.
quite 20 per cent, more energy for the same light
than the former, and it would be decidedly eco-

maintains

nomical

to

fix

220-volt circuits.

lamps— two

no-volt
I

am

doing

In fact,
stallation in Wimbledon.
proved in America that the no-volt

series— on

in

my own

on

this

in-

been
has
lamp has three
it

times the useful life of the American 220-volt
lamp, and that no- volt lamps at 3.1 watts per
candle and 220-volt lamps of 3.8 watts per candle
have equally useful lives. The former will absorb
[kilowatt-hours], the
the latter 24.6 units
30.4,
difference being 5.8. If we take the mean price
per unit at i^A. [7 cents], it indicates that the
220-volt lamp costs iod. more every 500 hours
than does the no-volt lamp, which is more than
the cost of the lamp. The reason for the difference between the two lamps is the impossibility
of "flashing" the fine filament of the 220-volt lamp.
The consequence is that the lamps have to be
worked at a lower temperature.
Lamps may last alight for many hundred hours.
I have known lamps that have endured through
6,000 hours, but it is quite certain and easily proved
that after a lamp has dropped from 16 candlepower
to 12.8 candlepower it is wiser and cheaper to
remove and replace it with a new lamp. The
useful life of a glow lamp is defined as the time
taken for the mean horizontal candlepower to
drop 20 per cent, from the standard value.
Blackening. This loss of light is due as much
to the blackening of the bulb as to the increase
of the resistance of the lamp. The blackening is
so regular in its growth through age, when the
voltage is maintained constant, that Dr. Clayton
Sharp proposes to classify used lamps by comparison with a scale of standard lamps artificially
aged. This simplifies the assortment of played-out
lamps immensely. It is quite easy to determine
the point when the lamp has reached the end of
its useful life.
Indeed, the bulb blackening gives
It is a
directly the percentage of its useful life.
test independent of candlepower and of efficiency

—

and very quick.

The lamp

tells

its

.

own

story.

The

useful life of a lamp, as already mentioned,
is defined as the number of hours it takes for the
candlepower to fall 20 per cent, from its standard
intensity.
The absolute life is the period in hours
it
takes to expire by rupture
of the filament.
These hours may be continuous or intermittent.
experiments of 1894-95 showed that interruptions in lighting made no difference if the voltage
remained constant.
Messrs. Ayrton
and Perry
proved that it made no difference whether the
currents were continuous or alternating, but subsequent experience has shown that on both systems
variation of voltage has a deleterious influence.
Standards. The following candlepowers are recognized as standards
32.
It is proposed
16,
8,
to add to them 12 candlepower and 25 candlepower. The continental standards are 10, 20, 30
,

My

—

:

candlepower.
It is impossible to tell how few lamps comply
with specified standards unless they are tested on
purchase and tested periodically during life. It
is impractical -to expect that any users other than
the very large ones would undertake this duty.
Hence, if testing is to be done effectually it must
be done by the authorized distributors.
Voltage Variation. The most serious disturbance in our systems of distribution of electrical
energy and a prolific source of decay and destruction of our glow lamps is the variation of
voltage, not only from our specified standard pressures, but in any one system, from the individual
pressure adopted in the network of that system.
This latter variation is an evil, not only in the
feeders, but in the service lines, and frequently in

—

the
internal
circuits
of lamp installations.
No
serious attemtp has yet been made to secure uniform pressure throughout the network of distribution systems by introducing voltage regulators.
The departure from the standard pressures of
1 10
volts and 220 volts adopted by the Engineering Standards Committee is shown by the following table
Lighting in
Voltage of circuit.
100
102

kilowatts.

ing stations.
54

463

1

no
"5

160
2,824
7.308
3.567
7,523
5.103

1
1

6
1
1

3

Part of a paper read before the British Association (Section
England, August 6, 1906. It is especially interesting
its variation from American prac-

G) at York

,

as showing British practice and
tice,

of generat-

72,701

103
104
105
107

1.

Number

120
2,379
129,690
16,603

120
150

200
204
205
210
214
215
220
225
230

1

'

:

23

1

3

81
2

3>"2

1

21,361
3.568

26
I

479

1

82

66,93s
144
104,720
88
4S,389
18,249

5

240
250

August

6
122
1

57
10

472

512,516

n

adopt no and 82 220
In 472 systems only
Most of these, howvolts, while 122 employ 230.
ever, were established before the standards committee was formed, but many have been established
The whole object of a standardized system
since.
of pressures is to secure uniformity of lamps and
a reduction of the very numerous processes in
Standfactories, so as to reduce their prime cost.
ardization thoroughly carried out, means economy,
cheaper manufacture to the maker, lower price to
the

user.

There is a great deal too much technical individualism about, and the time has come for
the Incorporated Municipal Electrical Association
and the chairmen of electric-light committees to
take some steps to secure uniformity of practice.
This is necessary for the benefit of the public, for
greater uniformity tends to greater economy. The
ruling force is £, s. d., and not mere fad. The
great and rapid growth of the power demand adduces an additional reason why standardization
should be enforced. It is of even more consequence with motors than with lamps.
The variation of pressure in the network of a
system is therefore a serious evil, for it affects
not only the life but the efficiency and candlepower of the lamps, and especially of the high
efficiency lamps which we hope standardization will
Mr. Wilkinson of Harrosecure in the future.
"Many lighting circuits are unfit to supgate says
ply any lamps of higher efficiency than 'traction'
lamps, while numbers of supply networks are
badly laid out and so stinted of copper that it is
necessary to maintain abnormal pressure at the
feeding centers during heavy loads in order to
_

:

produce

a

satisfactory
of E. E.,

light

in

the

remote

dis-

February, 1906).
Voltage Regulation. Voltage regulation makes
uniformity of light.
for increased and greater
There are several excellent systems of voltage
regulators which automatically maintain the pressure constant to within a small percentage for both
continuous and alternating systems, but the main
difficulty is in the original design of the network
(Inst,

tricts"

—

fear of financial failure demanded low estimates of cost to secure the support of timid coun-

when
cils.

Batteries are most effective regulators for continuous-current systems, especially at sub-stations,
but a good, practical method is to regulate the current in the field-exciter circuits of large dynamos,
while small dynamos, if not compounded, are regulated by resistance thrown in or out by relays.
Alternating-current systems are also regulated by
varying the exciter current and by varying the
induction ratio of static transformers.
Grading Voltages. One of the most serious evils
brought out by the inquiries of the standardization committee has been the very faulty rating of
the lamps by the majority of the British makers.
I know of a case where a householder could not
get his servants to use eight-candle lamps because
He got the manuthey gave "so poor a light."
facturer to mark them as 16-candle lamps and all
grumbling ceased, though the light remained the
same.
A large number of 220-volt and no-volt
16-candlepower lamps were purchased in the open
British market and sent over to New York to be
They
compared with the American-made lamp.

—

were

tested.

wretched.

Their

performance

They agreed

was

extremely

neither with their

marked

They showed
voltage candlepower nor efficiency.
They averaged
a miserable absence of uniformity.
out 13.2 candlepower and 4.51 watts per candle.
The American lamps averaged 16.2 candles and
3.83 watts per candle with great uniformity.
Both sets of lamps were subjected to the American rapid life test. They were set up at 3.1 watts
The English lamps averaged a life of
per candle.
82 hours, the American 156 hours a superiority
nearly twice as good
But this result was also obtained that the
American 220-volt lamp has five times the useful
life of the English-made lamp of similar voltage!
Lamps
This experiment was repeated at home.
were purchased in the open market in London and
The
sent to the National Physical Laboratory.
American
results confirm in many respects the

—

—

figures.

The standard adopted in this country for pressures allows a variation of 10 per cent, on either
side.
This means a wide margin of from 99 to
121 volts in the one class and from 208 to 242
Hence lamps may be made
volts in the other.
and supplied of any voltage within these wide
limits.
Since the pressures are so ill selected and
manufacturers can find a market for virtually all
that they make, owing to the callousness of users,
no care is taken to select and stock lamps in their
various grades, or to make them of uniform structure.
Moreover, the absence of specification and

25, 1906

of tests has encouraged great looseness of practice
in the users who buy as well as in the tradesmen
who sell. The result has been faulty rating, poor
efficiency, nasty lamps and great waste.
The rejected cheap lamps of the Continent have been
dumped down in this country and their marking
neglected.
Experience shows that the cheap lamp
proves to be a swallower of energy, and. a costly
agent.
I have heard of a case where Continental
made lamps absorbed 9.14 watts per candle. The
user gives attention to his quarterly bill only, and
when he finds his bill increasing per lamp, as it
invariably does with time, he does not attribute it,
as he should, to the inefficiency, gradual and natural deterioration of the lamp with use, the diminution of light and the waste of energy, but to the
wiles of the authorized distributor.
He often
blames the system and returns to gas.
The persistent use of an inefficient lamp is senseless and
extravagant.
Many a user is paying for twice as
much energy as he needs. No wonder that the
gas interest rejoices.
There is distinct room for
the expert illuminating engineer who can test
pressure candlepower differences in situ and who
can advise the user on novelties and economies.
The chief remedy is to make the correct rating
lamps imperative.
of
Specification
and testing
will be beneficial and will tend to secure more care
in selection and better efficiency.
Greater regulation of pressure would facilitate the grading of
lamps into groups and enforce the similar grading
of our networks into zones of pressure.
But falsification of brands must be made illegal.
Lamps
should be grouped in classes to meet this point
somewhat in the following way
novolt lamps
100 105 no 115 120
200

No

200

210

220

230

240

should be sold, and authorized distributors should district their systems and regulate
their pressures so as to maintain pressure constant
in each district.
There is no fear of disturbing
the price.
In fact, manufacturers assure me that
such a grading would so improve their own output
of lamps and reduce their cost of manufacture that
with a good specification they would be able not
only to supply better lamps but cheaper ones.
This is found to be the case in America, where
voltages are graded to suit the output of the
makers, and users find their lamps much more
uniform in performance.
Tests.
Testing is thus the climax of all that has
been said, and it is the only means that we possess to secure efficiency and prevent fraud.
Moreothers

—

over, it gives the right to any public body to possess a trademark under the Trades Mark Act and
to prosecute infringements as ordinary cases of
fraud.
With great care, much consideration and
a mass of evidence and experience the Engineering Standards Committee has prepared but has not
finally settled a specification which will run the
risk of becoming a dead letter unless some arrangements are made for branding the lamps purporting to be to standard specification.
Local authorities are already inspectors of weights and
measures, and they can all become so for electric
lamps if they establish a testing laboratory a by

—

no means expensive undertaking.
standards are left in the care and
National Physical Laboratory they will be reliable, and manufacturers
and consumers will have confidence in their readings.
If, moreover, the local inspectors maintain
their secondary standards in good order by periodical examinations and renewed certificates they
will be equally satisfactory, but it must be clearly
understood that pentane standard lamps and secondary glow lamps can only retain confidence if
they are controlled and calibrated in properly
equipped laboratories under the management of
statutory authorities.
Consumers cannot do their
own testing effectively legally. The duty must be
relegated to a properly legalized testing institution.
Nothing can surpass the engineering of our central
stations in England, for the quality and design
of our plant remains a pattern to the world, but
nothing can equal our internal commercial management and the financial conduct of the business,
for as a rule management and. control are lamentThe lamp the aim of the capital
ably wanting.
If the

actual

under the control of the

—

—

sunk is outside their business, and the light for
which payment is made is beyond their jurisdicLamps must be renewed at proper intervals.
tion.

Lamp control is
is barbaric to let them break.
almost universal in the United States.
The gas people in the United Kingdom are
wiser.
They are now undertaking the supervision
and maintenance of mantles for a small annua!
It is done in York for 3d. per burner per
charge.
month; in Ipswich for 3d. per burner per quarter.
It is somewhat humiliating and certainly should
excite earnest thought that nearly all the recent
advances in developing the electric and gas light
in this country have emanated from Germany or
America. The Nernst lamp, the Welsbach mantle,
tantalum, osmium, zircon glow lamps, flaming arcs,
It

etc.,

are

all

importations.

Is

Are we wasting our energies

the
in

Lion

religious

asleep?
discus-

Is the spirit of enterprise abroad?
Is our
abundant money poured into less profitable underAre we checked by grandmotherly legislation?
Something is wrone somewhere. The one
thing I wish this paper to expose is the shocking

sions?

takings?

technical

ignorance

of

the

ordinary

householder,

August
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the absence of any legal power to protect the user
in the quality of his electrical apparatus purchased
on the onen market, and the apparent growing
decay of honor amongst our manufacturers. "Made
in England" is becoming a reproach to us.

Discussion.

Thompson

newer types
of lamps with tantalum and osmium filaments had
reduced the consumption per candlepower to about
Prof. S. P.

said that the

He preferred, when considering the
watts.
1.5
question, to compare the candles per watt, which
The question
was the real figure of efficiency.
was, how can the efficiency of light production be
The two ruling factors were the temincreased?
perature of the source of light and its specific emisWith materials now to hand, one candle per
The Langley curves
watt was being approached.
connecting the sensitiveness of the eye to the light
rays from various parts of the spectrum were
shown, and the maximum occurred with green
light with a wave-length of about one-fiftieth milWith other curves conlionth of a centimeter.
necting the energy given off by rays in different
parts of the spectrum, Prof. Thompson showed
that less than one-hundredth of the total energy
was represented by the luminous rays from ordiThe similar curves for
nary incandescent lamps.
arc light, sun light, etc., showed that as the temperature rose the proportion of light to heat increased, and that the wave-length of maximum
energy moved toward the green part of the spectrum. In the extreme case of the firefly the whole
of the energy was in the form of light, and there
The series of curves shown
were no heat rays.
were for black bodies, which were the best radiaWhen metallic filaments were used, as ostors.
mium and tantalum, although the bright surfaces
were not so good for radiating, it was proved that
the peak in the energy curve was nearer the
Thus while radiluminous part of the spectrum.
ating less energy, the rays given off contain more
light rays than those from a black body at the
This was the reason for the
same temperature.
He difhigher economy of these types of lamps.
fered from the author on the question of lamp
score
would
disdifficulties
this
Any
on
grading.
appear when metallic filaments were used.
Colonel R. E. Crompton said that the grading
of lamps to meet with the present conditions of
supply was quite necessary even with the newer
The supply of light as was
forms of filaments.
Thus
given in America had certain advantages.
the company controlled the supply of lamps as well
as of electrical energy, and secured better lamps
The conditions of supply
for their consumers.
were different from those in this country, where
private lighting was responsible for the bulk of the
output. The clause in. the Electric Lighting Act of
1882 which prohibited the undertaker controlling
the supply of lamps was introduced at the suggestion of Sir I. W. Swan, who wished to further
research by giving all makes of lamps an equal
chance.
The many different voltages of supply
shown in the table were due to the endeavor of
undertakers to keep down capital cost to the
This accounted for what
lowest possible limits.
might be termed experimental voltages. When fixing standard voltages of no and 220, the supply
of power as well as light had to be considered,
Thus
and variations were allowed accordingly.
a motor designed for no volts would work at
either 100 or 120 volts.
The higher standard of
220 volts was also a mean figure, and only some
six per cent, of the voltages of supply came outside
these standards and their suggested ranges of variation.
From many points of view zones of slightly
different voltages of su^nlv would be convenient,
but this was only practical when the bulk of the
load was for power.
In this respect America had
an advantage, as the proportion of power load to
lighting was higher than in this country.
As regards
Prof.
Thompson's explanations, the full
truth had not been given.
Thus the flame arc
lamp gave increased light for a diminution of temperature.
This appeared to be due to the formation of a luminous cloud round the arc.
Prof.
Blondel had recently shown him some experiments
which promised an efficiency of one-sixth of a
watt per candle.
The essence of the idea was the
use of small carbons and a large surface of cloud.
Robert Hammond referred to the lighting of
two miles of streets in York 25 years ago with arc
lamps which he had carried out.
He believed
there would be great advances in the immediate
future, and that lamps should be supplied to a
strict specification.
All lamps should be marked
with their voltage, candlepower, and watts per
candle under the Weights and Measures Act to

typical English lamps, some of which he knew to
be of low efficiency.
This resulted in low results
for the average.
Manufacturers were handicapped
by the range of voltages in this country and could

do better under American conditions.
Sir William Preece, in reply, said his object was
attained if his paper received the attention of local
authorities and the managers of electric lighting
plants.
Prof. Thompson had omitted one fact in
his argument.
This was that the rise of temperature in incandescent lamps was limited by the
material emoloyed.
The new type of carbon he
described allowed the 2,000-degree limit to be ap-

users.

Leon Gaster showed some interesting specimens
of most recent forms of metallic-filament lamps.

He

deprecated the formation of a lamp-testing staby each local authority, as it would lead to
much amateur work and conflicting testimony. One
large laboratory supported by a number of undertakers would be better and much less expensive.
With the co-operation of the Standards
Committee and the manufacturers, good and reliable work could be done.
Another speaker said that the comparison of
English and American lamps referred to in the
paper was not fair.
In the test the best type of
American lamp had been tested against five or six

tion

He indorsed the suggestion that
should combine in testing lamps.

proached.
thorities

sion.

protect the
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Indiana Telephone Items.
Williams Telephone
Company of Park
County has incorporated for the purpose of building and operating a system of telephones and exchanges in Florida Township, with principal office
in Rosedale.
James A. Taylor, James H. Adams,

H. Salmon and George L. Laney are the

di-

rectors.

The
name

Dunlap
of

a

Mutual

Telephone

Union

new company organized

in

is

the

Elkhart

An

exchange will be maintained in Dunlines extended into the rural district.
The officers of the new company are Alvin Huber,
president
William Besecker, secretary, and Harvey Miller, treasurer.
At a recent meeting of the directors and officers
of the Van Buren Telephone Company it was decided to rebuild the system and install some new
County.
lap,

and the
;

equipments.

Concerning a recent rumor that the Delaware
and Madison Counties Telephone Company's local
plant at Anderson would soon be merged with the
Central Union system, C. R. Kelly, local manager
of the Delaware and Madison Counties exchange,
said that all talk of a merger or consolidation of
the two local telephone exchanges is without foundation.

The final session of the State Tax Board was
held during the past week to consider appeals from
the assessments that it made at its first session
against the New Long-distance Telephone Company, the Indianapolis Telephone Company, South
Bend Home Telephone Company and a number
It will not be known for
of smaller companies.
a week at least what the action of the board
will

be.

For the purpose of resisting the assessment
property made recently by the State Board

of
of

Tax Commissioners, the Western Union Telegraph
Company has filed suit in the United States court
enjoin the board from certifying to the county
auditors of the state the amount of assessment
recently fixed by the board on the property of the
corporation in Indiana. The property of the Western Union Telegraph Company was assessed this
year at $69 a mile. This assessment was fixed after
the officers and attorneys of the company had
urged the board to fix a valuation of $32 per
mile.
The company contends that the value of
its tangible property does not exceed $18 per mile
of wire, and insists that this, together with franchises and business, will not exceed $40 per mile.
The complaint shows that the net earnings of
the company in Indiana in 1905 amounted to
$24,529.71, which was only nine per cent, of the
net earnings per pole-mile of the entire telegraph
S.
system.
to

Ohio Telephone Notes.
United States Telephone bonds are being picked
up on the stock exchange and otherwise at 82^2.
This has been done quietly and for the account of
Louis brokerage house, it is said. The
a
St.
Ohio syndicate has been rather inactive for some

owing to the dull market.
Many improvements have been made in the
plant of the Cuyahoga Telephone Company, and it
time,

better physical condition than ever besaid that the company has reached a
position where a large natural increase in the
number of subscribers is made without the active
campaign that has characterized the past. This
has resulted in a decrease in the expenses.
Opposition of some of the councilmen to allowing the Cincinnati and Suburban Bell Telephone
Company to build a conduit in Main Avenue,
Norwood, will probably defeat the purpose of the
company to secure better cable service and at the
same time improve the appearance of the street
is

now

fore.

It

in

is

by doing away with the poles.

A

report from Akron is to the effect that the
People's Telephone Company will in a few
weeks install an automatic system. Independent
and four-party lines will be used. In the latter,
when one subscriber is talking, all the others will
be automatically locked out. It is expected that
the plant will be ready for use by January 1st.
The Central Union Telephone Company's exchange at Pomeroy was damaged by a fire which
occurred in the Ewing Block, where it is located.
G. W. Anderson, representing the Bell interests,
was in Cleveland a few days ago investigating
the conditions produced by rival telephone comHe said that upon conditions found would
panies.
depend the future action of the company in places
C.
that have but one system.

Akron

Continental Europe.
Paris, August 8.
Denis lighting and

northern

suburbs

—The

first

power
of

new

part of the

plant,
Paris, has

St.

which lies in the
been almost fin-

and some of the machines are now running.
When fully equipped the plant will have a total
capacity of 150,000 horsepower in turbine-alternator units, and will be undoubtedly the largest
ished,

plant in Europe.
The principal units, consisting
of 12,000-horsepower Brown-Boveri steam turbines
and three-phase alternators, are to be 12 in number, according to the present design.
Four of
these groups have now been installed.
The station is arranged so that the main dynamo room

can

The

G.

CORRESPONDENCE.

be

extended

indefinitely,

and

it

is

proposed

to build it to 600 feet length.
For the new part
the workmen are now engaged in digging the
foundations. In the completed building are placed
the four 12,000-horsepower sets, besides a smaller
300-kilowatt turbine group for direct current. The
main groups furnish 10,500 volts and 25 cycles.
One of the most recent groups to be erected is
a "polymorphic" group, consisting of two generators and two alternators mounted on the same
shaft.
One of the alternators gives current at 42
cycles.
Either the alternator or one of the generators can be run as a motor so as to furnish different kinds of current.
This machine is in erection, but has not yet been started.
The complete
plant will have three boiler rooms, one of which
is now built, while the foundations
for the other
two are under way.
One of the most recent electrical enterprises in
the North Italian region is the large hydro-electric
plant which has been installed not long ago in the
district of Milan.
This plant has been erected in
order to supply current throughout an extensive
district, including the cities of Milan, Pavia and
Novara.
It is situated on the Tessin River and
utilizes a net head of water of 60 feet, corresponding to 4,700 horsepower available.
The house now

contains an outfit of waterwheel-generator groups
having a capacity of 1,400 horsepower each. Five
groups of this size have been installed. The turbines operate at 315 revolutions per minute. Besides the main groups there are two small turbine
for the exciters.
Single-phase current is proin the plant, and the alternators which are
to the wheels are designed to work at
set of step-up trans2,700 volts and 42 cycles.
formers raises the machine voltage to 25,000 for
the line.
Each of the transformers has a capacity
of 540 kilowatts.
From the station a set of 18
main-line wires at high tension branch out in different directions toward Milan, Vigevano, Novara
and Pavia.
double line is used for carrying the
current to Milan over a distance of 18 miles.
Where the high-tension line passes across the
Tessin River a' long span of 700 feet is used, consisting
cables.
of phosphor-bronze
Two large
pylons of steel 50 feet high are mounted to stretch
the wire at this point.
Space telegraphy has been used, and successfully,
it
is reported, in Germany for sending signals to
sets

duced

coupled

A

A

trains.
The new system was tried some
time ago upon the trains of the Prussian and the
Bavarian state railroads.
In the engineer's cabin
is installed a set of apparatus which is connected
to a short mast wire so as to receive the messages
or the given signals for stopping or reversing the
engine.
The apparatus has been constructed by
the Allgemeine company. On the recent trials the
signals could be received very well, and the railroad authorities are taking measures to use the
system on a number of roads, especially on the

moving

single-track

pany,

lines.

annual meeting of the Triphase Comwhich operates one of the largest electric

At the

last

stations in the suburbs of Paris, the report for
the sixth year showed favorably for the running
of the plant. Even though the four years' contract
with the Subway had expired, which thus deprived the company of the sale of a large amount
of current, the balance is still in excess of last
year's showing. The running expenses were lower
According to the report, the
for the present year.
The
receipts are $430,000 and expenses $174,400.
company decided to pay a dividend of four per
cent, this year.
Among the new projects for lighting, power or
traction on the Continent, several may be mentioned.
In France the town of Bourg is to have an
electric station, as well as the town of Ariane, in
the Maritime Alps region. At Bergerac bids are
asked for electric lighting, power and gas supply.
number of projects are under way in Spain,
Madrid
and there is considerable activity there.
company proposes to erect a new plant. This is
a hydraulic station, which will utilize a fall in the
Salamanca province for supplying the towns of
Salamanca and Porto. In the region of Madrid

A

A

new tramway line will soon be running from
Zumarraga to Ascoita, while the East Tramways
a

obtained a concession for a new
of considerable length.
Electrical enterprises are also active in Turkey,
and it is stated that a large hydraulic plant is to
be erected near Damascus by the Ottoman Company for lighting and tramways in the city.

Company has

line

A. DeC.
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Great

Britain.

August

erection of a municipal electric-light plant for the
of High River, Alta. The cost is estimated

standing bonds amount to $36,536,592, which is
over $6,000,000 more than the companies' aggregate

at

capital.

town
London, August 7.— The question of electrical
legislation in Great Britain is important, and as the
parliamentary session is to all intents and purposes
ended, now is an opportune moment for discussing
Concerning tramways, a general act was passed
it.
of
in 1870 (prior to the era of electric tramways,
course) and has since not been amended or brought
up to date. In connection with electric lighting,
the original acts of 1882 and 1888 have not been
amended. In both branches of the industry, of
course, the most altered circumstances exist, of
which the public departments concerned are fullycognizant, but the cry of the government has always been that there are other matters of greater
importance to be attended to. Four years ago a
deputation from the Institution of Electrical Engineers waited upon the then president of the Board
of Trade to urge the importance of these matters.
that
In the following year and the two years after
a government bill, amending the electric-lighting
the
acts and ridding the industry of many of
anomalies which admittedly exist, was introduced,
but was somehow crowded out and never passed.
This year the new government has not had time
even to consider the position, and nothing whatever has been done. The industry, of course, con-

progress, but the natural result is that
and other authorities have to be
continually promoting special legislation for their
own particular cases, at great expense to themselves, when, by some general act, all such expense
could be avoided, to the consequent benefit of the
industry, naturally. Frequent instances are occurring, yet the years pass by and things go along
If our legislators could only realize
in the old way.
the close connection between these things and the
prosperity of the nation, the state of affairs would
quickly be altered. Just at present, however, the
tendency of the majority of individual members of
Parliament seems to be to prevent any progress
except at the hands of municipalities a policy for
which we have suffered in the past and shall, aptinues

to

electric

supply

—

continue to do so.
In consequence of the recent fatal electric-tramway accident at Highgate, London, the cable tramway service on Highgate Hill and adjoining thoroughfare was stopped by the police in anticipation
parently,

similar accidents there. This was rather hard
on the cable people, for in spite of the hill in
question having a gradient of 1 in 4 in parts, the
only blemish on its clean bill of health is one
accident, and that not a fatal one. Upon representations being made, however, the police authorities have agreed to the running of the cars again,
a guarantee being given that the old cars shall be
gradually replaced by a newer type. Meanwhile
there is a suggestion that the London County Coun-

$17,000.
village of
electric-light plant.

The

shall purchase, the line and electrify it.
Talking of London County Council tramways,

Port

has

Stanley

business

install

of power for the civic lighting plant. The
will continue before the commission the
opposition to the city plant, which has been prosecuted in court.
The Selkirk Electric Light and Power Company
has sold its plant to a new company composed of
the Messrs. Flavelle of Lindsay, Ont., and several
Winnipeg capitalists. The amount involved in the
transaction is $40,000. The plant is to be remodeled. James Stuart is to be the secretary of
the company.
15-pair paper-covered lead and iron-armored
cable of the latest pattern is destined for service
in connection with the new copper telephone line

ply

company

A

between Vancouver and Seattle, which was completed two weeks ago, as far as the land lines are

With

concerned.

the successful laying of this ca-

under the Fraser River the British Columbia
Telephone Company has two cables running under
the river between Westminster and Brownsville.
The old cable was laid in 1894, and has seen
ble

uninterrupted service ever since. When the work
of connecting the land ends of this cable is completed the company will have two through copper

between Vancouver and

lines

Seattle.

The Eastern Telephone Compan}',

which conon the Island of Cape Breton, has
out to the Nova Scotia Telephone

trols telephones

decided to

sell

Company of Halifax.
The Bell Telephone Company

is
making conWolfe Island with a new cable, to
run under the St. Lawrence River from Cape Vincent, laid by the Central New York Telephone
and Telegraph Company. The cable, one mile long

nections

on'

and weighing 18 tons,

is

one of the longest the

company has ever handled.

H.

it

gratifying to note that the lines authorized this
year over Blackfriars and Westminster bridges,
after so many efforts to get permission, are to be
put into hand at once, and will, it is hoped, be
working before Christmas.
Our American and Continental friends, when they
were touring Great Britain a short while since, may
probably have been struck by the somewhat inconsistent use of electricity for public street lighting.
This is due to a variety of causes, the main one
being that in many instances the gas works are
the property of the local authority, the electrical
and gas departments being controlled by separate
committees. It is somewhat surprising, for instance,
that a place like Sheffield should have not a single
public electric lamp, while the proportion of electric
lamps to gas lamps in the streets of Liverpool is
exceedingly small. In Scotland a true spirit of
rivalry is engendered between the gas and electrical
departments, with the result that in Glasgow, for
In
instance, electric street lighting predominates.
Edinburgh the committee takes the commercial view
that street arcs are the finest advertisement possible, hence we find here probably the best example of public lighting in the United Kingdom.
G.
is

Dominion of Canada.

—

Winnipeg, Man., August 18. Winnipeg, in consequence of the arrival of power from the Lac
du Bonnet works of the street-railway company,
has received a big reduction in the price of light,
having been reduced to one-half of the present
it
gross rates, which are as follows
Freight elevators, 20 cents per kilowatt-hour
motors, 12 cents,
and lighting, 20 cents. The new rates are: Elevators, six cents per kilowatt-hour; motors up to
50 horsepower, six cents motors up to 100 horsepower, four cents
motors over 100 horsepower,
three, cents, with discounts of 10 per cent, up to
$20; over $20, 15 per cent. The city has also arranged a contract with the company for 2,000
horsepower for civic purposes, including waterworks and street lighting, at the rate of $30 per
horsepower, making a great saving on the present
cost of power.
The city of Winnipeg is putting up 300 new
arc lights in districts where there is inadequate
:

;

;

;

lighting.

Messrs. Thorald and Paradis of Calgary are at
work preparing plans and specifications for the

New

England.

—

Boston, August 18. The New York, New Haven
and Hartford Railroad Company and its subsidiary,
the Consolidated Railway Company, are planning
high-power interurban electric lines between New

Haven and Meriden and New Haven and MiddleThe steam and electric tracks will
town, Conn.
be connected in the cities and T rails will be used.
The Consolidated Company's lines in New Haven
have already been equipped with that style of rail,
which has been substituted for the grooved rail
whenever the latter wore out. The T rail is also
Cars will be
in use in Meriden and Middletown.
run over the steam railroad tracks between the
cities and to the hearts of the cities over the elecThe companies planned a similar servtric lines.
Bristol and Waterbury,
ice connecting Hartford,
but there was so much opposition to the T rail
in the streets of Hartford that the scheme has
abandoned.

been

The

(Mass.)
city
authorities
have
Pittsfield
issued an order that electric cars shall not exceed
a speed of four miles an hour while crossing the
Dalton Road Bridge over the Boston and Albany
The order also states that no car shall
Railroad.
cross the bridge while another car, a steam roller,
or any especially heavy load is on the bridge.
conductor of the Boston and Northern Street
Railway Company has been found guilty of the
larceny of car fares and sentenced to 30 days in
The cases of two other conductors for the
jail.

A

same company have been continued until August
The company employed regular city police-

24th.

men

to collect the evidence.

"Organized labor" held a convention in Boston,
August 14th, at which a platform and a declaraThe platform
tion of principles were adopted.
contained

the

following

:

"Restoration

to

cities

and towns of their rights which legislative action
has taken from them by the corrupt influence of
railroad and railway, gas and electric-light corpoPublic ownership of those utilities which
rations.
in their nature are
legitimate capital."

monopolies.

The

protection of

The Consolidated Railway Company bas
a

force

electric

started

engineers surveying a route for an
railway between Great Barrington, Mass.,
of

and Canaan, Conn.

The Connecticut Railroad Commission has just
a report covering the bond issues made by
The outelectric railway companies of that state.
issued

The

an

installed

men of Russell, Man., have decided
an electric-light system, and are now
seeking for information as to the best system to
adopt. The mayor of Russell is E. M. Williams.
The Delhi (Ont.) Light and Power Company
is about to build a new dam.
Port Hope has passed a by-law to establish a
municipal electric-light system at a cost of $7,400.
J. W. Sanders is mayor.
The City Council of Fort William, Ont., has
instructed the town solicitor to prepare a by-law
to be submitted to the people to build an electric
street railway through the town, to be operated
by the city or leased to a company. The latter
course will no doubt be decided on. This will
give the people two street-railway companies.
The Ottawa Electric Company has asked to be
heard by the Ontario Hydro-electric Power Commission on the application of the city for the supThe

to

of

cil
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Boston

Elevated

Railway

Company

has

petitioned for a location for its proposed elevated
structure
between the North Station and the

Charles River on its Boston and Cambridge elevated road, and the Boston aldermen will give
a public hearing on it on August 20th. The company's plan does not follow the line specified in
the act passed by the last Legislature.
To avoid
curves the company wants to build its structure
over land now occupied by six or seven blocks
of brick tenements.
The Boston aldermanic committee on municipal
lighting was to have held a meeting last Monday,
but only six of the 15 members appeared— two
less than a quorum— and the chairman announced
an adjournment subject to the call of the chair.
It is known that a large majority of the committee is against municipal ownership, and the committee is looked upon as a huge joke.
So far its
deliberations have resulted in nothing of value.
The Interstate Consolidated Street Railway Company has petitioned for the Massachusetts Railroad
Commission's certificate allowing it to act as a
common carrier for freight and express in North
Attleboro.
It wishes to establish a freight and
express service between that town and Providence

R

-

I-

B.

New

York.

New

York, August 18.—For more than a week
there has been trouble on the Brooklyn Rapid
Transit line to Coney Island concerning the legal
fare which may be charged for the ride. The company asks two five -cent fares, and most of the passengers object to paying more than one. The result
has been many clashes between the company's employes and passengers and policemen. The whole
question was laid before the attorney-general of the
state to-day, and it was agreed that the company
should operate its line as in the past but give all
protesting passengers a receipt on payment of the
second fare. If the courts decide that the second
fare is illegal, the company will refund the money
paid for it on presentation of the receipt.
Charles Dean, for more than 40 years in charge
of the Western Union telegraph line work in
Somerville, N. J., was instantly killed on Tuesday
morning while at work on a pole at Raritan, a mile
west of Somerville. An electric light wire touched
the telegraph wire he was working on and he received the full current.
Children saw him sus-

pended head downward and summoned help.
The American Institute of Social Service will
hold in New York city, in January next, an exposition of devices for safeguarding the lives and
limbs of working men and women, and for preventing accidents under the ordinary conditions of
life and labor to which the general public is exposed.

This will be the first exposition of the kind
in this country.
As far back as 1889 there was a

German

exposition for the prevention of accidents.
1893 an exposition of this nature was held in
Amsterdam, and since then there have been several
similar expositions in continental Europe and in
Canada. Ihe interest of manufacturers generally is
solicited, as well as that of organizations whose
special function is to improve the conditions
of
labor, and a widespread response is looked for to
this request for representation in the nature of
photographs, descriptive drawings, models and, as
far as possible, the devices themselves in actual
operation. Requests for information regarding space
should be made to Dr. William H. Tolman, director,

In

287 Fourth Avenue, New York.
Mayor McClellan of this city, who is in Europe,
is
quoted in a Berlin dispatch to the New York
Herald as follows: "I have been looking into, municipal government in Europe and I must say I
fail to find the boasted superiority in Germany of
which we are accustomed to hear so much in
America, particularly where the virtues of municipal operation of street tramways are so regularly
held up as a lesson.
The few examples I have
seen are wholly bad. The Frankfort and Dresden
municipally owned lines not only handle a traffic
judged inconsiderable by American standards, but

do so inefficiently and inadequately.
I am more
than ever convinced that municipal operation is the
last desperate resort, to be invoked Only when private enterprise has been tried and failed."
New York consumers are given gas at 80 cents
a thousand feet by a decision of Judge Giegerich
of
of the Supreme Court. A peremptory writ
mandamus was granted by the judge compelling
the Consolidated Gas Company to supply its customers at the 80-cent rate as provided by the law
passed at the last session of the State Legislature.
The quarterly statement of the Interborough
Rapid Transit Company, filed at Albany yesterday,
shows gross earnings of $5,290,164 for the three
months ended on June 30 last. This includes both
the Manhattan and Subway divisions. The figures
show an increase of $741,321 over the corresponding
The net earnings, including other
quarter in 1905.
after
income, were $3,288,621, and the surplus,
charges, including the 7 per cent, guaranteed on

Manhattan Eievated

stock,

was

$986,650.
C.

I.

C.

:

August
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Southeastern States.

Power Company may become

in-

terested in the scheme, also taking a wider scope
of plans.
The Spartanburg (S. C.) Electric Power Company, recently launched, has secured rights at
several important waterpowers and will put into
the
work $1,000,000 in a very short time to
.

develop powers in Cherokee County, South Caroand in Cleveland County, North Carolina. R.
C. Crawford, J. Slack and F. H. Dravo of Pittsburg are the principal stockholders. Several Spartanburg capitalists are also in the company, and
extensive developments of power are now well
mapped out. This company will come into competition with the Southern Power Company, but,
as far as. is known, these two are entirely independent.
Morehead, N. C, has just completed a $7,500
electric plant for the illumination of the city.
lina,

_

G. Wylie of the Southern Power Company
Charlotte is quoted as saying that the transmission lines from Great Falls, to Spartanburg,
S. C, will be carried on to Greenville, 30 miles,
and also to Columbia, forming a triangle, with two
sides 100 miles in length.
The Southern Electric Construction Company
has the contract, for building the Charleston-Summerville (S. C.) electric railway, work on which,
The president of
it is
said, will soon be started.
the electric line is Ogden Edwards of Troy, Ohio,
who will locate in Summerville.
George W. Deem of Waycross, Ga., and associates, have applied for an electric street-railway
franchise in Waycross. The company agrees to
have the line completed within, two years if the
franchise is granted.
The United Electric Company of Birmingham,
Ala., has been awarded the contract for the electrical work in the new hotel, New Florence, in

W.

of

Birmingham.

The

proposition

for

a

municipal plant in Rich-

mond, Va., has been voted down by the lower
council, and appears finally to be dead for the
time.

is now contending for the Detroit plan of 10 tickets for a quarter
morning and evening and six the remainder of the
day. Another councilman says he will introduce
an ordinance providing for the extension of the
franchises of the company in return for 12 tickets
for a quarter, all rides to end at the Public Square
or near there. Matters are getting into a muddled condition. The company will probably have
another ordinance introduced, providing for seven
tickets for a quarter and extension of franchises
for 25 years, but with some other modifications
that have been suggested by councilmen.
The North Avenue power house of the Mahoning and Shenango Railway and Light Company at Youngstown will be doubled in capacity,
according to a report coming from there this week.
Something like $1,000,000 will be spent in improving the various lines of the system, it is said.
President E. M. Sanderson was in Youngstown a
few days ago in connection with these matters.
Col. C. V. Hard, representing the Cleveland,
Ashland and Mansfield Traction Company, has
been granted a franchise for the road through
Ashland County for 25 years. The company will
be allowed to charge three cents a mile for pas-

nance for the Cleveland Electric,

—

Charlotte, N. C, August 18. The amount of
energy to be developed by Col. M. P. Thornton
for his city lighting plant at Hickory, N. C, will
be 6,300 horsepower. The dam is 214 miles from
the city, and it is expected that sufficient power
will be developed to supply the entire town with
current for manufacturing.
The $500,000 power plant and canal of the Virginia Passenger and Power Company of Richmond,
located near Petersburg, the western terminus of
the lines, is now in readiness to begin operations.
The plant has been under construction for many
months, and it is said that the $500,000 outlay is
only the beginning of the plans of the Gould, interests in developing their properties in that part
of Virginia.
The possibility of building an electric railway
from Petersburg to Claremont, Va., for which a
legislative charter was secured, and which for a
while seemed to have been dropped, is again being
agitated,
and it is rumored that the Virginia

Passenger and

Agitation in the matter has covered a long

period of time.
The interurban electric-railway question about
Atlanta becomes more interesting, and it is now
stated that two more companies will ask for franThe
chises, making four in all entering the city.
two last reported are a line to Augusta and another to Columbus, Ga. The company building the
line to Macon will ask for a franchise in a few
days, while the Atlanta and Carolina has already
been chartered and will likely be at work soon.
This will make Atlanta one of the greatest electrical centers in the South Atlantic states.
The Fork Shoals (S. C.) cotton mills has added
$50,000 capital to its stock for the purpose of
installing electrical mill machinery.
movement has been started and is being
urged on the City Council of Atlanta to compel
the Georgia Electric and Street Railway Company
to sell tickets at the rate of six for 25 cents when
desired. It is claimed that such is the case in
most other cities of like size in the country.
Three bids were submitted for the construction
of the central power station for the United States
Charleston, S. C, as follows
naval yards
at
Pennsylvania Bridge Company, $214,887; Continental Jewel Filtration Company, $289,162; Symonds-Mayrant Company of Charleston, $223,000.
The lowest bidder has headquarters in Washington, D. C.
L.

sengers.

Stockholders of the Western Ohio Railway Company have ratified the purchase of the Lima, Findlay and Toledo, and voted to increase the capital
$400,000 in six per cent, cumulative stock, to take
care of a like amount of stock of the purchased

The Western Ohio owns

road.

of

Ohio.
Cleveland, August 18. The discussion of the
street-railway situation in Cleveland has continued
unabated through the past week. The Forest City
Railway Company proposed to the Cleveland Electric that it would co-operate in the exchange of
transfers to prevent charging a double fare, when
passengers were compelled to u,se both lines to
reach a given point. While the Cleveland Electric
has shown a willingness to make all possible concessions that will not amount to destroying all
profit, there is little probability that it will agree
to do this, as the new company may be a long
time in securing even a small system of lines.
Councilman Hitchins, who introduced the first ordi-

the

common

stock

company.

the

Electric Light Company of Navarre has been incorporated with a capital stock
of $10,000 by John W. Zinsmaster, G. A. Myers

The Navarre

and

others.

An

increase of capital
$2,000,000 has been made

mont and Southern.
Shore

from

stock

to

$10,000

by the Sandusky, FreThis is a branch of the Lake

Electric.

A

new sale of the Springfield and Western, one
of the Appleyard roads, has been ordered unless
the company pays the New York Trust Company
$155,000, the amount of bonds that were issued
with that company as trustee. George H. Warrington bid the road in for the Schoepf people
when the others were sold, but the courts have
held that the trust company has a prior lien on
the road, because of the issue of a mortgage in its
favor before the property was leased by the Dayton, Springfield and Urbana road.
The Forest City Railway Company of Cleveland
is making a fight to secure a route to the Public
Square.

Attorney T. L. Childs of Akron has planned
an almost straight trolley road from his city to
Youngstown, and is endeavoring to secure an entrance to the latter place now. The road will
have no grade crossings, and the run can be made
in an hour, Mr. Childs says.
Plans for the reorganization of the Eastern Ohio
Traction Company are again being talked over.
For a time it seemed that they had been aban,

Work

has also begun on the power station near
Newcastle. The engineering features will include,
in addition to the main building equipment, 10

permanent and one portable sub-station.

The

offi-

cers of the company say that the contemplated use
of a portable sub-station is in keeping with recent
practice in general electric-railway service.
Electric

railways

are

liable

at

times

to

exceptionally

heavy loads, and the portable station can he readily shifted in such cases to a point where addi-

power

tional

required.
track of the

is

The roadbed and

Toledo and Chicago interurban railway between Auburn and Garrett in Northern Indiana, has sunk out of sight,
necessitating the transfer of passengers and express
matter at this point. The tracks cross an old
peat bed, and while special cars were carrying
crowds of people to a recent picnic, the tracks
began to sink and were soon covered with 38 feet
of water. Engineers are now planning to bridge
the chasm until it can be filled with some kind
_

of solid material.

S. S.

Illinois.

—

Peoria, August 18. The Casey Water, Power
and Mineral Company has been incorporated, with
principal

office

at

corporators are J.
R. A. Young.
It

Casey; capital, $2,500.
The inT. Turner, F. Hammond and
is intended to build and equip

plants.

utility

The Kinloch and Bell telephone companies are
contending for the business in Edgar County, the
city of Paris being the center of activity.

The McKinley syndicate will accept the franchise
recently granted it by the city of Streator for theconstruction of the Peoria, Streator and Ottawa
Railway, and will deposit a check for $5,000 if the
council will extend the time for completion from
January I, 1908, to October 1, 1908.
Robert F. Merkle, manager of the electric-light
plant at Havana, 111., has made application to the
City

Council for a franchise to build a gas plant

at that place.

The Peoria and Bloomington Railway will build
an express depot, to be finished by the time the
line is completed into Peoria.
It will be built on
property now owned by the company adjoining the
approach to the new bridge.
The electric railway between Springfield and
Lincoln will be completed in two weeks. The line
will not run over the present street-car tracks in
Lincoln, as the street-car company demands more
than the interurban will pay.
The present plan
is to run parallel to the Chicago and Alton, as is
practically the case all the distance to Springfield.
The chief electrician of the Illinois Traction
Company, G. J. Chester, has moved his headquarters from Springfield to Decatur.
This centralizes
the offices of the general superintendent, chief engineer and claim agent with the chief electrician.
The company now has two portable sub-stations
and -one more new one is on the road from the
East, while two more are being built at St. Louis.

V.

doned.

The

incorporation

of

Canton-Akron

the

Con-

Railway Company of Akron is said to
foreshadow the merger of the electric lines in that
section.
Andrew Squire, W. B. Sanders and J. H.
Dempsey are among the incorporators. A meeting of the stockholders of the Northern Ohio
Traction and Light Company is to be held on
September 18th to ratify the action of the directors in taking over the Canton-Akron, Canton-New
Philadelphia and Tuscarawas traction lines.
The Dayton Citizens' Electric Light Company
has purchased property at Third and Webster
streets, Dayton, on which a $200,000 plant will

Northwestern States.

solidated

be

O. M. C.

erected.

—

Minneapolis, August 18. The Virginia (Minn.)
Light and Water Company has applied for a franchise at Eveleth, Minn., and promises an all-day
service at reasonable rates. The Eveleth Electric
Lighting Company will oppose the application.
The Chippewa Valley Electric Railroad Company has begun the survey for a trolley line from

Eau

Claire to Menomonie,
talk of extending the

some

Indianapolis,

Indiana.
August 18. The

—

Way

Railway

has filed articles of incorporation with
The company proposes
a capital stock of $50,000.
to build an electric railway from Michigan City
to Gary, through Laporte and Lake counties, and
an extension from Michigan City north through
Porter and Laporte counties to the Michigan state
line.
The length of the entire system will be 26
miles.

G. Emile Kaltenback
secretary.

is

president,

and Ho-

mer Potwin,

The Lafayette and Hoopeston Interurban Railway Company has filed articles of incorporation
with a capital stock of $10,000. This company
proposes to construct and operate an interurban
line from West Lafayette to Hoopeston, 111.
Isaac
E. Switzer, William Walsh and John H. Benkson
The company's home
are among the directors.
office will be Otterbein.
The St. Clair Air Brake Company of Indianapolis, incorporated with a capital stock of $100,000, proposes to establish a plant for the manufacture of railroad supplies, railroad attachments
and other articles used in connection with interurban railroads. Chief among these is the St. Clair
air brake, patented by A. A. St. Clair.
The directors of the company are John A. Shoemaker,
Oren T. Owen and A. A. St. Clair.
Actual work by a large force of men and 100
teams has begun on the construction of the Indianapolis, Newcastle and Toledo electric railway.

south as

also
far as

is

Electric Company of Eveleth, Minn.,
has applied for an electric-light franchise at Au-

Minn.

The

Company

There

Wis.
line

La Crosse.
The Eveleth
rora,

A

—

tit

bond issue of the La Crosse
Waterpower Company has been purchased
State Bank of Chicago.

$3,000,000

(Wis.)
by the

The municipal
Marshfield,

Wis.,

and water plant at
be remodeled. Electrically

electric-light
is

to

will be installed.
A $35,000 bond
proposed to defray the expense.
The Berggren Electric Light Company of St.
Paul has opened an office at Grand Forks, N. D.
The Ladysmith (Wis.) light and power plant
has been sold to the Menasha Paper Company.
The Mesaba Range Traction Company has disposed of its bonds, and the construction of a line
connecting Eveleth and Virginia, Minn., is now

pumps

driven
issue

is

assured.

Representatives
of
various
construction
and
equipment companies are at La Crosse, Wis., figuring on the proposed power dam to be erected
near Black River Falls by the La Crosse Water-

power Company.
There is talk of Southern Minnesota capitalists
leasing the Chicago Great Western line, between
Rochester and Winona, Minn., and transforming it
into, a

trolley

line.

Electric Company of St. Paul
the contract for generators for the
state reform school at Red Wing, Minn., and at
the state institutions at Faribault.
Patrick Scherlock has been given a 15-year franchise for an electric-light system at Belle Plaine,

The American

has

received

.

Minn.
John and D. Regan of the Regan Construction
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of Des Moines and others have incorpothe Boone-Webster City (Iowa) Interurban Railway Company, with a capital of $500,000, for the purpose of building a trolley line
from Boone to Webster City. E. E. Hughes is
president and J. S. Crooks secretary.
The Fox River Valley Electric Railway Company will move its headquarters to Sheboygan,
R.
Wis., about the first of September.

PERSONAL.

Company

rated

as

Pacific Slope.

—

_

time.

this

The Sunset Telephone Company has been granted
a five years' lease of a building to be erected for
it at once on the lot next to the Arthur Building
Manager Johnson of this comat Auburn, Cal.
pany has been engaged in the launching of a
movement among the residents of the rural districts of Sonoma County, Cal., for the establishment of a complete rural system. The company
is preparing to take down the poles and wires of
its system in Sacramento and placing them under-

ground.

The Pacific States Telephone and Telegraph
Company has stated that an extension of the service will be made from Truckee to Loyalton at
once.

Messrs. G. and O. Braniff & Co., of the Westinghouse Electric and Manufacturing Company,
have been awarded the contract for supplying the
generating equipment for the electrical installation
of Molino La Union of Toluca, Mexico. The order consists of generating apparatus having the
capacity of 1,200 horsepower.
The Gold Bullion Company, near Golden, N. M.,
will install a complete light plant for night work.
F. R. Schnack of the firm of Copeland & Schnack
of Los Angeles has signed a contract with the
city for installation of the proposed new electriclight

and water

The
new

plants.
Institute Electric

Company has been granted

franchise by the board of county commis- sioners,
and it will construct a plant for the generation of electric energy and light throughout the
county of Salt Lake.
It is reported that work will be begun at once
in Dark Canyon, Big Bend, Cal., on a 40,000-horsepower plant for the Western Power Company.
J. C. Taylor of Los Angeles, Cal., is preparing
to build a plant in Lost Man's Valley, near Bear
Creek, to generate electrical energy for San Bernardino, Los Angeles, Orange and Santa Barbara
counties.
It is reported that Mr. Taylor is acting
for promoters who contemplate a consolidation of

a

power

in Southern California.
of the Stave Lake Power Company
of Vancouver, B. C, now building a dam on the
Stave River for the conservation of the water of
that stream for use in the generation of electrical
energy, have been amplified, so that instead of
having a maximum of 30,000 horsepower, there
will be available 40,000 during the dry season.
Sealed proposals in triplicate are being received
at the office of the constructing quartermaster,
Port Worden, Wash., for the furnishing of labor
and material for the installation of fixtures, wiring
buildings, making changes in present wiring, making service connections, furnishing and installing
wattmeters in buildings
for
electric lighting at
all

The

interests

plans

Port Worden, Wash.
Manager Porter of the Telephone and Telegraph
Company of Baker City, Ore., has received word
from headquarters that the Pacific States Telephone and Telegraph Company has decided to
make many improvements in Baker City. The
work will be completed in September.
It is stated that the route of the Traction Company of San Bernardino, Cal., from Eighth street
to the city limits has been decided upon, and the
City Council will be asked for a franchise over

some time ago by the Underwriters'

Prof. Amos E. Dolbear, the well-known elecHe is 71 years
trical expert, is in poor health.
old and is at his summer home in Munsonville,
N. H., under the care of a physician.

Safford of Springfield, Mass., a diof the American Speaking Telephone Company of New York and a number of other corporations, died of paralysis on August 13th. He
was 64 years old.

James D.

Arnold, past-president of the American
of -Electrical Engineers and president of
the Western Society of Engineers, is recovering
nicely from a recent painful illness, and is expected at his office within a day or two.

Bion

J.

Institute

Ramsey, Jr., former president of the
Railroad, is reported to be associated with
the project of a $150,000,000 air-line electric railJoseph

Wabash

Chicago and New York, mentioned
Western Electrician of July 14th, and which

road between
in the

been regarded as chimerical.

has

The New Haven Evening

Register of August
says that William Marconi, the space-telegraph inventor, has joined the experimental staff
of the Columbia Phonograph Company, and that
his inventions in the talking-machine art will be
the property of the phonograph company.
15th

of. the American
Engineers, arrived in Montreal on August nth, on the turbine steamer Victoria of the Allan Line.
He has resumed his duties
at gs Liberty Street, New York, after an absence
of two months in England and Scotland.

Mr. Ralph W. Pope, secretary

Institute

of

Electrical

Captain E. B. C. Hambley, manager of the Whitney Company, which is developing the waterpower
at Whitney, N. C, died at Salisbury, N. C., on
August 13th of typhoid fever. He was an Englishman by birth and 48 years old, and had lived in
Captain Hambley was
the South for 25 years.
known to mining engineers all over the world.

William J. Mills, for so long superintendent of
the Eastern Carbon Works of Jersey City, has
again entered the carbon business. Mr. Mills is
now superintendent of the btackpole Battery Company of St. Marys, Pa., in which he is financially
interested.
Mr. Mills has many friends, who will
extend their best wishes for success in his new
venture.

A

statue of the late John W. Mackay is to be
unveiled about the middle of November on the
campus of the Nevada State University at Reno.
statue, which was modeled by Gutzon Borglum, and is now being cast, is a gift to the university by Mr. John W. Mackay and Clarence H.
Mackay. The latter also donated a mining building, in front of which the statue will be placed.

The

John Barry, chief electrician of the Indianapolis
and fire departments, and F. H. Moore, elec-

police

trical inspector for the Indianapolis fire inspection
bureau, are examining the electrical wires of that
city.
Particular attention is given to high-voltage
Chief Coots of the fire department has
wires.
recommended that a separate inspector be appointed to supervise all electrical work, both in

streets

and

buildings.

Hon. Horace D.

Curtiss

of

Woodbury,

Conn.,

Woodbury Automatic Telephone
Company and Woodbury Water Company, died
August 14th. He was senior member of the
president

of

the

woolen manufacturing firm of Daniel Curtiss Sons
and a director of the Woodbury Electric Company and the Woodbury Savings Bank. He had
been a member of both branchises of the Connecticut Legislature, and his only son was a member of the lower house of the last Legislature.

Hon. James S. Neville, mayor of Bloomington,
and chairman of the Illinois Railroad and
Warehouse Commission, died suddenly on August
17th, at West Baden, Ind., where he had gone for
the benefit of his health. He had been suffering
for some time from stomach trouble. He was
prominent in business and politics, and as mayor
of Bloomington had made several improvements
111.,

the public utilities, the latest being the rebuildof the city electric light plant, contracts for
which are practically made.
in

ing

ELECTRIC LIGHTING.
Jacob Hiash proposes to establish a private electric-light plant at

The
pany
of

De

Kalb,

111.

Huntsville (Mo.) Light and
has been incorporated with a

Power Comstock

capital

selected

streets.

D. Johnston has applied to the Board of City
Trustees of San Bernardino, Cal., for a franchise
for a double or single-track electric railroad over
a number of streets.
A.

electrical

bu-

reau.

The DeKalbe Fuel, Light and Power Company
of Fort Wayne, Ind., has been incorporated with
a capital stock of $100,000. John Roce McCullough, Olaf N. Guildlin and Charles
Printz
are the incorporators.

H

The

citizens of

McComb

City,

Miss.,

have voted
,

favor of issuing $30,000 in bonds for the
tablishment of an electric-light plant.
in

Lawrence

Jones of Louisville, Ky., has purprivilege of furnishing electric lights,
heat and power in that city, paying therefor $100,150.
E. G. Cowdery of St. Louis, vice-president
of the Laclede Gas and Electric Company, bid in
opposition to Mr. Jones. The ordinance providing
for the sale of a franchise for this purpose was
created by the General Council, and the authorities
expected to get not more than $50,000 for it.
chased

the

The company which Mr. Jones

will

head

is

going

opposition to the Louisville Gas
Company, which has been furnishing electric lights.
He says he will at once proceed with the erection
of the plant.
The Louisville Gas Company asserts
that the ordinance is invalid, and has a suit pending now to sustain this stand, the ground being
taken that this company should have been al-

business

into

lowed to

At

in

bid.

III, the ordinance regulating electric
wiring is now being enforced.
The inspector is
preparing a set of suitable blanks, and when
printed, formal applications and permits will be
required of contractors before doing work.
The
standard for wiring is being constantly improved
and will soon be in full compliance with the National Electrical Code.
The lighting company is
preparing for a vigorous campaign in behalf of
additional consumers through a substantial reduction in rates, and it is expected that considerable
new wiring will be installed soon. The lighting
company is maintaining a direct-current three-wire
system, with a maximum difference of potential of
220 volts. One of the outside wires of this system
is grounded instead of the neutral, but the under-

Elgin,

writers object to this, owing to the fact that cutouts in service will not operate well under all circumstances where the condition prevails.

ELECTRIC RAILWAYS.
The Weatherford Interurban Railway and Light
Company of Weatherford, Okla., has been incorporated with a capital stock of $250,000.

The Chicago and Milwaukee
Company has petitioned for a
its

Electric

Railroad

franchise to
lines on the city streets of Racine, Wis.

build

Passengers on electric cars are sometimes startled
by a loud report coming from beneath the floor
of the car.
The noise is no reason for alarm, for
it is only evidence that a safety device has worked
properly.
Too heavy current having come down
the trolley, a fuse to protect the motor has "blown,"
breaking the circuit between the trolley wires and

rails.

The

stockholders of the Philadelphia Company
the proposition to increase the capital
stock of the corporation from $36,000,000 to $42,000,000.
It was
explained that the increase had
been arranged to give the company revenue to
make contemplated improvements to the lines of
the Pittsburg Railways Company, the Allegheny
Light Company, and other subsidiary companies.

have

ratified

An

increase of $3,000,000 in the preferred stock

Northwestern Elevated Railroad Company
Chicago has been certified.
The authorized
amount of this stock is $25,000,000, and this increase brings the amount issued up to a total of
of
of

the

The reason
company proposes to

for the increase is that
issue bonds in an amount
not to exceed $3,000,000 for the building of the
Ravenswood extension and for other betterments
and improvements, and the bonds are convertible
into preferred stock.
The stock increase provides
for the conversion.
$8,000,000.

the

A

dispatch from Boston says that the

New

York,

New Haven

and Hartford Railroad Company has
its trolley companies in Massachusetts,
Rhode Island and Connecticut, to several
individuals who have formed an association which
is to be known as the New England Security and
Investment Company. This action, it is said, was
taken as a result of Governor Guild's message to
the last Legislature urging legislation which would
disposed of

all

prevent the transfer of Massachusetts transportation companies to aliens. The transaction involves
the sale of 75 per cent, of the street railways of
Connecticut, together with lines running into New
York and Rhode Island and numerous lines into
Massachusetts.

$75,000.

es-

.

the

25, 1906

rector

•

San Francisco, August 16. The United Railaccomplishing quite
roads of San Francisco is
a work, although laboring under great difficulwhich its
unions,
in
different
ties with seven
employes are enrolled, planning to combine to
enforce various demands as to the operation of
the company's system. The union track laborers
are out on strike, as are also the power-house
The
oilers, firemen and some of the engineers.
men in the two electric power stations quit
work without warning at 5:10 p. m„ but their
places were promptly supplied by men who were
held in readiness, and there was little interruption
of the service. The company's McAllister Street
cable line has been converted into an electric road
and put into operation from the. ferry to the power
house.
The Southern Pacific Railroad is once more
considering estimates for the speedy reconstruction of its local steam lines in Oakland, Alameda
and Berkeley as electric-railway lines. This work
has been in view for some years past and numerous estimates have been made, but in the past the
cost has been considered excessive or some engineering difficulties have prevented decisive action
being taken. It is thought that it will be a go

August

At Frankfort, Ind., an ordinance providing for
the bonding of electrical contractors and the inspection of all wiring by the superintendent of the
municipal plant has been adopted by the City Council.
Formal applications and permits are now required previous to the starting of any new work
or alterations or repairs in the old work.
The
ordinance is modeled largely after one submitted

The committee on standard rules submitted a
report to the American Street and Interurban Railway Association at the St. Louis convention in
1904, in which was embraced a code of general
rules for the government of trainmen of electric
roads and also some additional rules, applicable to
interurban roads, to be used in connection with
those contained in the Standard Code of Rules.
These rules have been issued in pamphlet form and
sent to the various street-railway companies of the
country. The committee now desires to know if the
rules contained in the report have been universally
•

August
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adopted, and, if not, to ascertain the reasons for
their non-use.
Companies are requested to advise
B. V. Swenson, secretary, 60 Wall Street, New
York city, whether these rules have been adopted.
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PUBLICATIONS.

four miles of transmission line from the dam to
Eagle River, and waterworks pumping equipment,
all
complete. The board will not consider bids
for separate parts of the construction. The contract will be let for the entire construction and
equipment. Frank Beardsley is clerk of the Town
Board.

booklet from the Gould Storage Battery Company, New York city, deals with Gould storage
batteries for telephone exchanges.
Several types
of Gould cells are suitable for telephone service,
the most popular of which are illustrated in the
book.

T. J. Cope has just disposed of his conduit
threading machine to a syndicate from Stockholm,
Sweden. This includes his new machine and improvements recently patented and covers all countries
excepting Canada and the United States,
which he has retained.

A

The latest handbook, No. XVII., of the Standard Underground Cable Company of Pittsburg, has
just been issued and is ready for distribution. In
its 228 pages it contains price-lists, telegraph code
and useful information relating to bare and insulated wires and cables for conducting electric currents.
It was compiled by Joseph W. Marsh, vicepresident and general manager of the company.
While the book is primarily a trade publication
and devoted to some extent to the exploiting of
the products of the Standard Underground Cable
Company, it embodies in convenient form for
ready reference a wide range of information which
will be interesting and valuable to all engineers,
managers and owners of electrical properties. The
information is up-to-date and is based on the results of years of practical experience.
There are
six general divisions in the new book price-lists,
telegraph code, description of products, working
directions, testing, general information and electrical information.
The last three are especially
interesting.
There are numerous illustrations, including 24 pages of half-tones. Gratuitous distribution of the book is being limited to one copy
to each of the company's customers, but in order
that anyone interested may secure a copy the company has put it on sale at a nominal figure, in
three grades. The book shows careful work and
is a credit to the company and to its author.

—

Sealed bids will be received at the office of the
clerk of Eagle River, Wis., until August
25th for the construction of a municipal electric
power plant, a dam across the Wisconsin River,

town

m

every

new

of this

that "knows the business''
insure the permanency

seems to

detail,

industry.

BUSINESS.
The Automatic

Electric Company announces the
complete automatic telephone exchange
of 2,600 lines immediate installation to the Richmond Home Telephone Company of Richmond,
Ind. This automatic equipment will replace the
manual apparatus now in use by the Richmond
Home Telephone Company.

of

sale

a

The

Stromberg-Carlson

Telephone

;

In Trenton, N. J., on August 15th, Vice Chancellor Pitney appointed J. K. Louckel and Robert
A. Messier receivers of the Reeves Engine Company of Trenton. The complainant is Elwood W.
Wilson of Langhorne, Pa.
It is said that the
liabilities of the company are $311,000 and the assets $258,000.

Trade of the United States with its non-conterritories amounted
the fiscal year
in
ended June 30th to $119,304,511, this growth of
tiguous

about 20 per cent, over 1905 occurring in the shipto Alaska, Hawaii and Porto Rico, but
especially Porto Rico
while to the Philippine Islands there was a reduction of about three-quarters

ments

;

September 1st the San Francisco repreof the Gould Storage Battery Company
open permanent offices in the newly restored

will

Monadnock

Building. Previous to the earthquake
the Gould company had offices in the
Crossley Building, which was destroyed, while for
the last four months temporary offices at 1701
Geary Street have been occupied.

and

fire

The Stackpole Battery Company

of

St.

Marys,

now

has nearing completion in St. Marys a
factory on which no expense has been spared.

Pa.,
fine

Manufactur-

ing Company of Rochester, N. Y., reports having
closed contracts for switchboards for the following
places: Port Byron, N. Y.
Shicksiinny, Pa.;
Packwaukee, Wis.
Knoxville, Tenn.
Port Williams, Wash.; Waterport, N. Y.
Sioux City, Iowa;
St. Marys, W. Va.
Shell Mound, Tenn; Bridgeport, Minn.
Kentwood, La.
Palouse, Wash.
;

1904.

After

ney for Washington.

man

electrical trade as a

States in 1905

sentatives

Articles of incorporation have been filed for the
Stanley-G. I. Electrical Manufacturing Company
of Massachusetts at Olympia, Wash. W. H. Hendry of Seattle has been appointed agent and attor-

is a Pennsylvania
and is backed by some of the most
powerful people, financially speaking, of that section
of the state. This strong financial position of the
Stackpole company, coupled with Superintendent
W. J. Mills' skill as a carbon manufacturer, to
say nothing of his high standing in the general

corporation

of wire (all kinds) in the United

was 1,808,688 tons, a new high mark
and considerably more than twice as much as was
produced 10 years earlier. Exports last year were
367,926,500 pounds, as compared with 282,666,500
pounds in the preceding year, and 255,036,500 in

that the plant will be one of the finest
for the manufacture of batteries.

world

the

The Stackpole Battery Company

of foreign trade inquiries.

The production

felt

is

in

Tenders will be received by the deputy postmaster-general,
Adelaide, Australia, until September
12th for a quantity of telephone material. Inquiry
may be made of the Bureau of Manufactures,
Washington, D. C, by referring to file No. 264

of a million dollars.

TRADE NEWS,

It

;

;

;

;

The general
work and the

;

application

of

electricity

to

power

with which electrical energy
may be transmitted over long distances has furnished the necessary incentive toward the development of the hydraulic turbine, bringing the so-called
"waste" waterpowers of the country to their proper
recognition.
Allis-Chalmers
electrical
machinery
facility

had been,

for some years, installed in many of
the hydro-electric plants of North America before
the name Allis-Chalmers Company came to be
associated with hydraulic turbines and the building
of hydraulic machinery. Since its entrance into
the hydraulic field, however, the record for AllisChalmers water turbines has been remarkable, while
the aggregate horsepower
of
the hydro-electric
plants of North America in which Allis-Chalmers

apparatus is installed has reached nearly 900,000.
This aggregate is partly composed of installations
or orders for turbines alone, amounting to over
200,000 horsepower. The Allis-Chalmers Company
lays stress on the fact that it is the only designer
and builder of complete hydro-electric installations
in

the

United States.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent

System of Distribution.

Electrical

828,315.

Hubbard,

S.

April

filed

Greenwich,

Albert
Application

Conn.

1905.

10,

One

claim is for the combination of a alternatinggenerator and a circuit therefrom, a directcircuit,
a rectifying device between the two
circuits, a storage jbattery across the- direct-current circuit, a motor controlling the number of cells in the battery circuit, and means dependent upon the condition of
the alternating-current circuit for starting the motor in

current
current

either direction.

(See cut.)

Galvanic Cell. Baroukh
Ohio. Application filed April

828,319.

A

Toledo,

Jonas,
2,

Device.

Henry

The instrument has an electromagnet, two
an
coil

14, igo6.

M.

coils

and

armature normally held against the pole of one
of the electromagnet and adapted to be attracted to

the other coil upon cessation of current in the

first

coil.

Meter. Adrian Baumann, Zurich, Switzerland.
Application filed October 27,
Electricity

828,371.

1903.

Two

battery cell with outer and inner positive and nega-

August

Bascom, Brooklyn, N. Y., assignor of one-half
to John F. Hemenway, New York, N. Y.
Application filed September 21, 1904.

1904.

tive terminals is specified.

Signaling

Electric

828,368.

OfficeJ

the

or
meter,

glowing of the lamp

of

making of a

the

tally

at

the

meter.

828,420.

Fire-alarm

System.

Judson McFell, Chi-

cago, 111.
Application filed August 7, 1905.
A main circuit comprises two wires extending from
opposite sides of the battery and each normally connected at one end only with its side of the battery.

A

signal-receiving device, a signal-transmitting device
bridged between the main wires, and means comprising
a switch for connecting a point of each wire beyond the
transmitting device with its side of the battery are other
features.

more wheels are operatively connected with
and a wheel fully toothed at its periphery

is
rigidly connected with these wheels.
A counter is
provided to which always one of fhe wheels is operatively connected on a portion or on the totality of this
periphery and there are means for selecting always
one of the wheels for the action upon the counter.

Electrical
Switch.
Harry A. Beynon,
Chicago, III. Application filed July 12, 1905.
Hinged top and bottom boards adapted to fold to-

828,373.

gether have a spring engaged therebetween
the same separated.
Contacts are adapted
ment when the spring is compressed, and
positioned to break the circuit and to be
the foot of the operator when standing
board.

and holding
for engagea switch is

actuated by
the top

on

Automatic Train Stop for Block-signal
Systems. Fred B. Corey, Schenectady, N. Y.,
assignor to the General Electric Company,
Schenectady, N. Y. Application filed March

828,386.

1904.
stop arm is controlled by a signal and adapted
engage a brake-controlling device when the signal is
danger, the stop arm being adapted to move the
device to apply the brakes if the car is moving fast
and to be moved by the device if the car is moving
io,

NO. 828,315.
828,322.

— ELECTRIC

A

DISTRIBUTION.

to
at

Railway. Charles
Kintner,
J.
York, N. Y. Application filed December
Renewed January n, 1906.
1903.
Electric

New
5,

The system embraces

of sectional conductors
or third rails, normally open branch feeders and switches
for closing the circuit between the current-feeder and
the
sectional
conductors.
These are combined with
3witch-controlling electromagnets included in circuit with
local electrical generators beside the track, together with
track-circuit-closing devices controlled by the wheels of
a car or train upon the track.
series

Dry-battery Cell. Angelica E. Post, BosMass. Application filed May 17, 1905.

828,335.
ton,

One
filled

a

of the electrodes is a
with the active material.

cup

electrode,

Alarm. Alfred E. Watts,
burg, Canada. Application filed July

828,356.

A
trical

Fire

number of expansible rods and
connection with an annunciator.

disks

Controller.

Abe

L.

Cushman,

Concord,

May

N. H.

Application filed
3, 1905.
requires
to
be
mechanism
armature-control
position to cut out the armature resistances
the field-control mechanism can be placed in
There are means
position to cut in the field resistances.
electrically actuated by the motor circuity for_ automatically locking the armature-control mechanism in its cutout position.

The

placed
before

in

partially

Measured-service
Register
for
Signal
Frank R. McTelephone-exchange Systems.
Berty, Evanston, 111., assignor to the Western

Watts-

Electric

13,

are in

1905.
elec-

828,419.

filed

A
coils,

— ELECTRIC

MOTOR AND BRAKE.

Electric Signaling Apparatus. George W.
Watkins and Walter C. Bethel, Seattle, Wash.;
said Watkins assignor to John T. Bethel, Seattle, Wash.
Application filed May 28, 1903.
Renewed January 22, 1906.

828,446.

slowly.

828,388.

NO. 828,528.

Company,

October

7,

Chicago,

111.

Application

1905.

lamp is controlled by a relay having two
whereby the operator is notified by the continuous

signal

In electric signaling apparatus for electric railways one
claim covers the combination of the line circuit, a number of normally open signal circuits having stationary
metallic
strips
circuit terminals formed of
resilient
arranged in close proximity to the roadway, and circuit
terminals adjustably mounted on the rolling stock relatively to the stationary terminals and electrically connected with the line circuit.

828,489.

Trolley-pole

Controller.

Milner

and Joseph Hoellig, Los Angeles,
cation filed

A

base by a

December

4,

Lidster
Appli-

1905.

spring is connected
shiftable connection and

pressure

Cal.

to the trolley pole
there are means to

:
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the connection betwen the pressure spring and the
base of the trolley pole to above or below the pivotal
connection between the trolley-pole base and its support.
shift

Signaling System for Electric Railways.
Charles E. Scribner, Jericho, Vt, assignor to
the Western Electric Company, Chicago, 111.
Application filed December 1, IQ05-

828,518.

and a
There is a semaphore at each sub-station
selector at the central station having a number of signalsub-stations.
_
setting positions corresponding to the
number of testing positions follow the setting positions
in inverse order thereto, a selector-arm being adapted
to travel over the positions to set a semaphore and to
test circuit is adapted for
test the operation thereof.
connection to one of the sub-stations by the operation of
and
a local circuit at the
station,
at
the
semaphore
the
central office is adapted to be closed by current from the
test circuit to operate the test signal only when the
selector arm is in the testing position corresponding to
the sub-station at which a signal has been set.

A

A

August

A

former.
switching appliance is adapted to connect
the signaling section with the telephone line and there
are means included in the signaling section for establishing transformer relation between the coils of the transformer upon the connection of the signaling section
with the telephone line.

Automatic
Circuit-controlling
Device.
Richard F. Spamer, Chicago, 111., assignor to
the Consolidated Fire Alarm Company, New
York, N. Y. Application filed January 25, 1905.

328,687.

The combination consists in part of a cup-shaped body
member having interior threads, a cap member engaging
the threads for closing the body member and a partition
member engaging the threads to divide the cup member
two compartments, the lower wall of the partition

into

member being

A

type-writing machine has a bank of keys provided
with key levers and a telegraph transmitter has a number of key stems each located directly under one of the
key levers.
transmitting device is carried by each
key stem and there are means for rotating each key
stem when moved longitudinally in one direction, and
means for regulating the movement of the key stem.

A

Eugene

Electrically

828,570.
C.

Regan, U. S. Army.
uary 12, igo5.
The principal feature of this

prising

Indicator.

indicator is a
plates insulated

contact

of

pair

a

Michael
Application filed Jan-

Operated

shoe com-

from

each

other.

1905.

6.

An

improved

adapter

for

incandescent

lamps

is

de-

scribed.

ace

HorCircuit Closer for Trolley Signals.
Application
Thurston, Providence, R. I.

filed

January

828,585.

2,

1906.

a circuit closer are a pair of contacts, a pair of
contact arms, means whereby the arms may be actuated
to close the circuit by a passing car, means including
a piston working in a cylinder for automatically prolonging the period of contact, means in the cylinder for
causing a quick break in the connection, and means
tor preventing a back contact.

In

Overhead Trolley. William H. Schneider,
South Bellingham, Mass., and Thomas Holland, Woonsocket, R. I. Application filed Feb-

828,629.

ruary

1906.
A body has a forked upper portion receiving and
carrying fore and aft wheels and also having the arms
of the fork extended well above the axes of the wheels.
io,

Samuel D. Black, SherController.
Baltimore County, Maryland, assignor
to the Manufacturers' Engineering Company,
Application filed February 5,
Baltimore, Md.

Motor

828,637.

Apparatus for Electroplating. Frank R.
Cunningham, Medford, Mass. Application filed
September 1, 1905.

— MAGNETIC

1905.

2,

A

pair of gears mounted to rotate nn a shaft have
intermediate to the (rears and movable longitudinally of the shaft for connecting one or the other
with the shaft, and there are electromagnets adjacent to
and on opposite sides of the connecting means to act
directly upon the same.
There are means for energizing
either magnet independently, whereby the shaft may be
driven in either direction.
(See cut.)

means

828,655.

and Warning Attachment for
David H. Houston, Hunter, N. D.
filed September 18, 1905.

Indicating

Grain Bins.
Application

An

cates by
(he bin.

828,678.

T.

device arranged within a grain bin indipressure of grain the amount of grain in

electrical

the

Electric

September

5,

Telpher
Naples,

Postal
Italy.

System. Roberto
Application filed

1902.

The combination consists of a collecting pole, a posting box, a frame to which the box is pivoted near the
If it torn,
rollers on the box and vertical guides on the
collecting pole in which the rollers run, which guides
widen out at their highest points and compel the box
to turn over on reaching the top of the pole.
Conductor
wires and a motor are included.

Telephone
Rugh, Chicago,

828,683.

ber

A

17,

Exchange
111.

System.

Application

Harry O.

filed

Novem-

In a railroad signaling system are an electrical circuit,
a signaling device and a main and an auxiliary battery
therein, automatic means for controlling the circuit and
producing and discontinuing the signal and electrically
actuated means connected in the circuit adapted to be
manually controlled for cutting the main battery and
signal out of the circuit, the automatic means automatically cutting the main battery and the signal in.

Harry G. Webster,
System.
assignor to the Kellogg Switchboard and Supply Company, Chicago, 111. ApTelephone

Chicago,

111.,

plication

filed

December

1902.
A line relay is connected with one side of the line, a
cut-off relay with the other side of the line, and a supervisory relay connected in parallel with the line relay
when a connection is established.

828,709.

Amos

15,

section <»f a signaling circuit at the
cludes a source of current and the coils

exchange
of

a

in-

trans-

the

and

receptacle

dis-

Alarm.
D.

S.

Burton

Application

Ree

Bell,

S.

February

filed

6,

contact device for ringing an alarm bell actuated by
battery is described.

tion filed

January

22,

Manufacturing

Company,

Rochester,

N. Y. Application filed February 13, 1905.
The patent covers a telephone wall set.

Telephone Switchboard.
Alexander M.
Haubrich, Chicago, 111., assignor to the Stromberg-Carlson Telephone Manufacturing Company, Rochester, N. Y.
Application filed April

828,848.

1904.

1,

The claim covers

strips interposed between, the jack
banks, jack openings in the jack banks, a set of four
apertures above each jack opening in the strip
each
aperture corresponding to one of the sub-stations connected with the line leading to the jack springs to the
rear of the corresponding jack opening, and pins adapted
tor interchangeable insertion in apertures.

Railway

828,855.

Signaling Apparatus.
Chicago, 111. Application

Kindlund.

Otto

A.

De-

filed

cember

27, 1905.
telephone and an alarm signal are carried on a cab
or car mounted on the rails.

A

Receiver for Wireless Telegraphy. WilSchloemilch, Berlin, Germany, assignor
to Gesellschaft fur Drahtlose Telegraphie M.
B. H„ Berlin, Germany. Application filed June

828,864.

Adjustable
Incandescent-light
B. Buckland, Rochester, N. Y.

Holder.
Applica-

1906.

An adjustable bracket for changing the
incandescent electric lamps is described.

position

of

Automatic Electromagnetic Sanding Gear
828,717.
for Use on Electric Railways and Tramways,
Etc.
Charles W. Crosbie, Sandhill, Roarkee,
.
India, and Arthur Ward, Macclesfield, England, assignors to Mark Cummins, Manchester,
England.

Application filed April 3, 1905.
Electromagnetic sanding gear for use on electric

rail-

ways comprises a solenoid connected with the motor and
controller wiring, and means connected therewith for
the sand-valve when the motors are used as
generators, in combination with means for operating
the sanding gear independent of the solenoid.

opening

helm

1905.

27,

A

receiver circuit acts together with two detectors
of
different degrees of sensitiveness, and there are
means
operated by the less sensitive detector for protecting
the
more sensitive detector against too high intensities.

Party-line Telephone Exchange System.
Alfred O. Stigberg, Chicago, 111., assignor to
the Stromberg-Carlson Telephone Manufacturing Company, Rochester, N. Y.
Application

828,866.

May

filed

An

6,

1904.

alternating-current

relay at each sub-station is
one line-limb and a common conpolarized relay is adapted for connection between the other line limb and the common conductor
the
alternating-current
relay
controlling
the
circuit
through the polarized relay.
signal bell is adapted
to be connected in bridge with the
alternating-current
relay upon actuation of the polarized relay.
Means at
the central exchange are provided for simultaneously
sending alternating current into one line limb and
direct current into the other line limb to actuate
the
relays and the signal bell at one of the sub-stations

connected

A

ductor.

between

A

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on August 20, 1906
Electric Valve.

409,170.

E=r

Marshalltown,

M.

C.

Iowa.

Wheeler and A. M. Clark,

409,178.
Secondary Battery. C. A. Faure, New York
409,181.
Conductor for Conveying Electricity.
S. Z
De
Ferranti, Hampstead, County of Middlesex, England
409, 1S2.
Distribution of Electrical Energy.
S. Z
De Fer-

N Y

Hampstead, England.

ranti,

Joint

409,183.

for

Electric

Mains.

S.

Hampstead, England.

REVERSIBLE DRIVING GEAR.

NO. 828,648.

Electric Switch.
Gerald W.
828,739.
ford, Conn., assignor to the Hart

Company,

ing
filed

Hartford,

November

Hart, HartManufactur-

Conn.

Application

1905.
flush push-button switch is described.

A

Elevator

828.746.

Paul, Minn.

A

10,

Bell

Signal.

Application

King,

Jerry

filed

May

contact device for elevator signals

is

828.747.

Sectional

Third-rail

St.

1905.
covered by the
23,

System

Railways. Charles J. Kintner,
Application filed October 13,

of

New

Electric

York, N. Y.

1903.

Renewed

24, 1906.
1
reads:
An electric railway system embracing
a current feeder or main; a series of sectional third
rails or conductors; a line of sectional tram or track
rails and an electrically-continuous tram or track rail; in
combination with switching devices having electrical connections
with
electrical
generators
located
at
intervals along the route, the sectional
tram or track

Claim

rails the continuous tram or track rail and the wheels
and axles of a car, whereby the presence of a car upon
any section maintains the corresponding sectional con-

ductor in
the

electrical connection with the feeder through
agency of currents flowing through the switch-condevices, the tram or track rails and the wheels

trolling

and axles of the

car.

Telegraph
Millbury, Oho.

1906.

Transmitter.
Application

409,207.

Electrical

409,237-

Electrical Railway System.

E.

Md.

R.

Z.

De

Knowles,

E. E.

Ferranti

Brooklyn,

Ries, Baltimore

Galvanic Battery. G. C. Ward. Boston, Mass
Process of Making Solution Compaunds for Galvanic Batteries.
W. P. Kookogv, Brooklyn, N. Y
Thermostat.
409,316A. M. Butz, Minneapolis Minn"
Dynamo Electric Machine.
409,349.
S. Z. De Ferranti
Hampstead, England.
Automatic Electrical Fluid Releaser. B. S. Molyn409,364.
fux, Minneapolis, Minn.
Gas Battery.
409,365L.
Mond, Northwich, County of
Chester, and C. Langer, London, County of Middlesex
England.
Process of Obtaining Electricity from Gas Bat409,366.
teries.
L. Mond, Northwich, and C. Langer, London,
England.
Secondary Battery. C. S. Bradley, Yonkers, N. Y
409.448.
409.449,
System of Electrical Distribution
409,450.
C S
Bradley, Yonkers, N. Y.
Electrical
409,460.
Circuit
Closer for Water
Indicators
F M. Dunn, A. Petticord and J. H. King, Baltimore'
409,259.
409,291.

'

Md.

Armature Core for Dynamos.
409,463.
D. Higham, Philadelphia, Pa.
Apparatus for Treating Animals by Electricity.
409,470.
G. M. Laerance, London, England.
Combined Gas and Electric. Light Fixture. T. T
409,498.
Pierce. Philadelphia, Pa.
Electrical
Lock.
409,5.08.
P.
Schwenke, Zerbst, Anhalt
Germany.

409,565,

De
409,574-

N.

Harlie
filed

Indicator.

'

patent.

828,775.

1902.

Burglar

phone

Signal Circuit. Eugene W. Vogel,
Chicago, 111., assignor to the Railroad
Supply Company of Illinois.
Application filed
July 10, 1901.
Electrical

828,691.

January

Piscicelli,

into

Wall Set. Jules A. Birsfield, Rochester,
N. Y., assignor to the Stromberg-Carlson Tele-

CLUTCH.

A controller for electric motor comprises a switch
contacts, an electromagnet, means co-operating
with the switch arm and contacts to connect the coils
of the magnet across the motor-supply circuit when the
arm is in an operating position and to disconnect the
coils therefrom when the arm is in the "off" position, and
circuit-breaker contacts connected in circuit with the coils
of the magnet and operative by_ the magnet to remain
normally closed during the operation of the motor.

Reversible Driving Gear. Lucius T. Gibbs,
N. Y. Application filed August

solution

828.835.

NO. 828,647.

1906.

Hempstead,

the

therefrom.

it

A
a

arm and

828.648.

drawing

1906.

wood,

828.647. Magnetic Clutch. Lucius T. Gibbs, Hempstead, N. Y. Application filed August 2, 1905.
One or more friction disks are arranged transversely
about a power-driven shaft and connected with a load to
A number of radial armature levers are
be driven.
arranged to swing longitudinally of the shaft, and
adapted to press the friction-disks together, electromagnetic means being provided for actuating the armature
levers.
(See cut.)

signal

Heights,

828,693.

Adapter. Alfred Swan, New York, N. Y.,
the General Electric Company,
to
assignor
Schenectady, N. Y. Application filed February

828,582.

electric railway crossing
actuated by the approach of a car.

1901.

828,814.

828.834.

828,544.

1903.

is

charging

November 30, 1904.
motor has in combination an armature, its
two opposed friction-brake membei s secured to the
armature shaft, two movable rotatively stationary friction-brake members located between the opposed brake
members, a spring for forcing the last-named brake memibers into contact with the armature brake members, and
electromagnetic means for collapsing the movable brake
members. (See cut on preceding page.)

9,

Ap-

20,

The patent covers an
which

electric

electrode for arc lights comprises an intimate mixture of carbon with an alloy consisting of magnesium
and another metal.

Company

of Illinois.

May

plication filed

for

tion filed

An

Crossing Signal for Railways.
Vogel, Chicago, 111., assignor to

the Railroad Supply

shaft,

cation filed June

W.

The apparatus comprises a receptacle provided with a
brush and adapted to contain the plating solution, an
anode contained within the receptacle and adapted to
contact with the plating solution therein, and means

Herbert A.
Electric Motor and Brake.
Balcome, Boston, Mass., assignor to the B. F.
ApplicaSturtevant Company, Boston, Mass.

Electrode for Arc Lights. Frederic J.
Gerard, London, England, assignor of one-half
Applito Lothar Fiedler, London, England.

Electric

828,788.

dished.

828,528.

An

1906

25,

O.

Putt,

January

16,

Distribution of Electrical
,409,366.
Ferranti, Hampstead, England.

Telephone Switch System.

C.

C.

Energy.
Gould.

S.

Z.

Batavia

Y.

Trolley for Electric Railways.
409,603.
G.
J.
R. Dickson and P. Snyder, Pittsburg, Pa.
409,628.
Safety Fuse for Electric Conductors.
Bishop, New Haven, Conn.

Dickson,

W.

S.

s

;
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Engines Driving Electric Generators
in Lighthouses and Wireless

Oil

C.

Perkins.

The regulation, reliability and economy of the
modern oil engine are generally acknowledged
and it speaks well for this form of prime mover
that

stations in

stations
and government fortificawhere hundreds of lives might be sacrificed
by a momentary failure of power.
On the score of economy of operation as well
tions,

the

well

is

the

reliability,

known

internal-combustion

In

many

more

because these stations are so far
any repair
shop,
and beyond the immediate reach of skilled mechanics. It is impos-

engine

essential,

from

for tenders to make a landing when the sea
high during or after a storm, and the apparatus,
including the generators and engines, must always
be in perfect working order.
In many of the lighthouse plants the current
is used for government wireless-telegraph stations,
and a most complete plant of this character has
been installed at Navesink Highlands, N. J. Not
only must the electrical and mechanical equipment
be reliable, but the governing qualities of the engines must be almost perfect. The regulation in
sible
is

the United States

of

the wireless staof the Hornsby-Akroyd type have
been installed of seven-horsepower capacity, operating the electrical generators for supplying the
necessary current to
the
electrical
instruments.
The illustration on the next page (Fig. 4) shows
the engine room of the Navesink wireless plant, while
Fig. 1 shows the twin lights on the Highlands of
tions

less-telegraph

as

Cuba and Panama by

Navy Department.

so extensively used in lighthouses, wire-

is

it

No. Q

1906

by the British government, as well as by the army
and lighthouse departments of Japan, Russia, Norway, India and Cape of Good Hope.
A number of 50-horsepower oil engines have
been installed in long-distance wireless-telegraph

Stations.

By Frank

i,

engines

com-

to

these

pare favorably with
other forms of power.
In the United States

Navy

working

Department'

economy.

number

the

of

operating
plants ran

engines

these

i

of

oil

piston

by-

to

flow

back to the reservoir.
When operating under
ordinary conditions of
load, the governor
cam opens only the

in
in

less

small

a

which

actual

which,

the

1

pump

three-fourths of
pound of kerosene

per

of

valve,

than
oil

on

i

A

recent trials on an oil

consumption

is

allows a
certain amount of the
o
displaced by the
1positively driven
pass

require the

greatest

engines

i 1

lever

the

wireless-telegraph stations
the acceptance
tests

o

effected by a governor,

amount

horse-

inside

valve,

regulates the
of oil injected

power developed per

into the

hour.

But should the tend-

The

accompanying

Fig.

illustration,

shows

the

ency of the engine be
to speed up, due to a
quick reduction of the

2,

wireless

Cape

load, the governor
arm will open not

Cod,
towers being noted in the backstation

at

Mass.,

the

vaporizer.

only

Fig.
Fig.

2.

1.

Twin Lights and Wireless

Station at Highlands of Navesink, N.

Wireless Station at Cape Cod, Mass.

Fig.

3.

the

small

inside

J.

Lighthouse

at

Southwest Ledge Station.

LIGHTHOUSES AND WIRELESS STATIONS WHERE ELECTRIC GENERATORS DRIVEN BY OIL ENGINES ARE USED.

ground and the

States Lighthouse
25-horsepower oil engines are
installed in the electrical generating room of this
plant, which supplies one of the largest lighthouses
in the world.
Fig. 3 shows the Southwest Ledge
station, which is' equipped with two seven-horsepower engines and electrical generators. The two
25-horsepower engines for Navesink Highlands are

station equipped with oil engines
foreground. Oil engines are said to be best
adapted to the exacting requirements of the wireless-telegraph station work.
It may be interesting
to note that this station of the Marconi Wireless
Telegraph Company is the plant from which the

Navesink, N.
Department.

in the

first

wireless message

Ocean.

It

is

was sent across the Atlantic
work at this station,

stated that the

which has one of the largest wireless-telegraph
equipments in the country, is exceptionally hard
on the engines, as the load often changes momentarily from 25 per cent, overload to no load,
and this is a severe strain on any form of engine.
It will be remembered that this variation in load
is
continually occurring, as many of the ocean
steamers publish daily papers on board, and the
news items are transmitted from land by this longdistance

frequent interruptions causing
extremely variable loads for both engines and electrical generators.
In the United States War Department hundreds
of oil engines are employed, not
only in the
fortifications, but also in other places, the total
capacity of these engines aggregating over 1,000
horsepower and they are also utilizezd etxensively
apparatus,

;

J.,

of the United

Two

Hornsby-Akroyd type, using oil as fuel, and
which furnish current for the
great revolving searchlights. These engines, it is
stated, have run continuously from sunset to sunrise
of the

belted to generators

.

for over seven years.
In the Stratford Shoal light station there are
two oil engines driving dynamos of small size,
each engine having a capacity of only four horse-

power.

In

utilized

for

many

lighthouses similar engines are
driving air condensers supplying the
necessary air pressure for operating the fog signals, and it is obvious that every detail of the
mechanical equipment of these lighthouses must be
of the highest grade, where the momentary stoppage of the signals in case of fogs, or the searchlights, particularly in stormy weather, might result in shipwreck.
Absolute reliability is made even

valve, but also the larger concentric valve outside,

which case all of the oil will return to the reservoir and none enter the vaporizer. These lighthouse oil engines are operated on the four-stroke
in

cycle.
The searchlights of both German and American lighthouses are now very largely operated by
electricity.

Soft Graphite Artificially Produced.
Edward G. Acheson, the discoverer of carborundum, of siloxicon and manufactured graphite,
has discovered a process for making a very soft
graphite that may revolutionize the lubricant and
stove-polish fields.
Mr. Acheson is at the head
of the International Acheson Graphite Company
of Niagara Falls. The graphite he has been making is known as hard graphite, and it has been
devoted to the manufacture of articles not touched
upon by the natural graphite industry, such as
electrodes, etc., while it has also entered into
paint pigments.
For six years Mr. Acheson has
been experimenting in hope of finding a process
that would give a soft, soapy-like product.
This
he states he has accomplished.
Several experimental furnaces at Niagara Falls have been operated and opened.
The new graphite will be sold
for stove polish and as a lubricant.

:
)

:

:

i

:
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prevent any incandescent particles that may be
off by the electrodes from entering the
pipe conducting the gas to the bleaching reel or

Precautions In Electrical Flour Bleach-

to

thrown

ing.
Electrical flour bleaching is rapidly coming into
use in the larger flouring mills of the United
States, and special requirements have been established for the installation of the apparatus used

igo6

i,

Underground .Telephone Construction,
with Load Coils, from Chicago
to Milwaukee.

agitator.

Following are the requirements for the construction of enclosures
If the electrical apparatus be located in
First.
brick, stone or frame building, attached to the
mill building, the interior woodwork containing
same must be lined with one-eighth-inch asbestos,
the floor made of cement, and all openings leading
to the mill protected by fire doors.
Second. If the electrical apparatus be located
in power plant used in connection with the mill,
the apparatus need not be specially enclosed, but
must be accessible from all sides.
Third. If the electrical apparatus be installed
in mill building, or additions operated in connection with the mill (excepting power plant), the
room containing the electrical apparatus must be
If built of wood, must
both fire and dustproof.
be sheathed inside with surfaced and matched lumber to make it as nearly dustproof as possible and
furnishing a smooth surface for the asbestos lining.
Floor must be made of cement and the walls and
ceiling lined with not less than one-eighth of an
inch asbestos, absolutely covering all the woodwork.
Power to be brought into the enclosure by
The pulley attached to the shaft drivshaft only.

—

connection with the system in full compliance
with the rules of the National Electrical Code.
Following are the electrical requirements
All electrical apparatus used in connecFirst.
tion with any electrical flour-bleaching process
must be installed in the same enclosure, whether
located outside of the mill building, in room built
specially for the purpose, or inside of the mill
building or power plant, in rooms built to comply
with the rules and requirements given below; and
electrical apparatus must be installed in full
all
compliance with the rules and requirements of the
in

—

—

—

9

Within a year long-distance telephone users between Chicago and Milwaukee will enjoy the
distinction of getting their service through the first
long-distance underground telephone cables equipped
with Pupin load coils. The cables will be drawn
through an underground conduit extending from
Chicago through the North Shore towns and on to
Milwaukee. The work of constructing this conduit is now in progress by the Chicago Telephone
Company, and the various phases of the undertaking are of considerable interest.
The two cities are about 85 miles apart, a distance which, until recently, was considered nearly
three times the practicable limit for the successful
transmission of voice currents through underground
Top of

9 ortdu'it

KENOSHA

*
SSZIQN
C\TY
8I111

FIG.

I.

CHICAGO-MILWAUKEE UNDERGROUND TELEPHONE
— CLASS A CONDUIT CONSTRUCTION.

LINE.
cables.

PWAUKEGAN

rebuild the aerial lines and provide for future increase in business meant a large outlay of money,
besides the added maintenance cost. Then, too,
there was a growing objection to telephone poles
and a network of overhead wires on the part of
the fashionable suburbs of the North Shore, which

—

off.

(a)

Transformers

and

spark

in oil, shall be located in

coils,

about

which brought

North Shore lines to meet the -rapidly growing
demands upon the company in this territory. To

National Electrical Code and the following special
requirements
Second. Dynamos and motors shall be set in
metal pans sufficiently large to catch all grease
droppings and any sparks which may be thrown

mersed

condition

first

the

OIL ENGINE AND GENERATOR FOR NAVESINK
WIRELESS STATION. (SEE PAGE I55.

FIG. 4.

The

the decision to put in this long underground telephone conduit was the question of how best to
improve the service and increase the capacity of

when im-

Chicago Telephone Company serves.
The company then turned its attention to under-

the

metal pans.

The terminal blocks on dynamos and mo(b)
tors shall be made of fireproof insulating material.
Switchboards shall be constructed of slate
(c)
or marble, and shall be supported on iron frame-

to be equipped with inductance or
invented by Prof. M. I. Pupin of
Columbia University. Experiments proved that by
the introduction of these coils at regular intervals,
as planned by Professor Pupin, the theoretical advantages claimed could be obtained in actual prac-

ground
load

work.
(d)

All wires used must be rubber covered and
carried on porcelain cleats or knobs. For
three hundred (300) volts or less, wires shall be
spaced 2^4 inches, and not less than eight (8)
No
inches when the voltage exceeds 300 volts.
wire smaller than No. 14 B. & S. gauge shall be
used, and when the voltage exceeds 300 volts,
wires shall not be smaller than No. 10 B. & S.
gauge.
All joints shall be properly soldered and
(e)
shall be

cables,

coils

as

The American Telephone and Telegraph
Company bought the Pupin patents covering the
load coil in January, 1901. The invention has been

tice.

ROGERS PARK

successfully applied to overhead cables of the company, but the Chicago-Milwaukee line will be the
pioneer application to an underground system of
considerable length. Several articles relating to the
Pupin invention have appeared in the Western
Electrician.
One an account of successful experi-

taped.
All movable connections, such as connec(f)
tions to the upper electrodes of the Alsop apparatus, must be made with stranded wire.
Third.—When the enclosure containing the electrical apparatus is lighted by incandescent lamps,
fuseless rosettes, rubber-covered lamp cord and
fiber-lined sockets must be used.
When the' current is brought in from out(a)

—

CHICAGO

ments

ROUTE OF SOUTHERN END OF CHICAGO-MILWAUKEE
UNDERGROUND TELEPHONE LINE.
'

with

the

improvement

illustrations of the

h

ing the electrical apparatus must be located outside
the room containing the apparatus.
Fourth. If the dynamo and other electrical apparatus used. .in. connection .with the process, be
completely enclosed' in a dustproof iron casing and
the bottom of same constructed so as to allow an
air space of three inches between it and the floor,
no other special enclosure is required in its instal-

in

Germany,

load coils as designed

with

for

tin-

~::'r—

—

side sources each wire must be protected -by lightning arrester located outside the building.
At the point where the wire enters the
(b)
building the main fuses must be installed in tight
The wire must enter -the box
iron fusebox.
through either the top or sides, and must be protected at these points by porcelain bushings.
Fourth. The pipe conducting the gas to the
bleaching reel or agitator must have an insulating
section near the machine producing the gas, or not
and the section
less than two feet of rubber hose
of pipe between the rubber hose and bleaching
thoroughly
grounded.
must
be
reel or agitator
Fifth.
A wire gauze strainer must be inserted

.

lation.

—

Power

Electric Light and

Statistics of

Boston.

;

From

the recent annual report of the Wire Decity of Boston the following interesting table, showing the extent and operating
characteristics of Boston's electric-light and electricrailway interests, is taken

partment of the

—

in

or

the

between the electrodes and the pump
and close to the gas-generating machine

pipe

fan,

Table Showing the Amount and Distribution of Boston's Electrical Power, January

1%£
r3a|

oJ
« o

S o"

.0

Hecht Building Plant
•Isolated Plants

Totals

*The capacity

28 .770
22,743

1,250
273
202
267
300
62.04Q
11S 1854

of generators for Isolated Plants in K. W., 21,287.

54.450
44 .840

3,100
417
230
295
200
39.390
142

,'131

44

,<570

635.233
74 ,000

5,250
719

496
9.851
600
3

205,439
971 .711

15.271

2,400

4,956
7,455

153.860
28,030

54

261
472
16
171
214
234

76
3

400
240
3.681

4 ,000

°iS

s

L>^
Boston Elevated Railway Co
Edison Electric Illuminating Co
Charlestown Gas and Electric Light Co.
Boston Consolidated Gas Co
Block Plant Electric Light Co
Sudbury Building
Steam and Power Co

o

as
3

33
41
32

9,235

2.

CLASS B CONDUIT CONSTRUCTION FOR CHICAGO-

MILWAUKEE UNDERGROUND TELEPHONE

LINE.

—

igo6.

31,

FIG.

S

rt

derground and overhead arrangement was printed
in this journal on March 14, 1903.
The work is being done under the direction of
Mr. Allard Smith, superintendent of construction
of the suburban department of the company. In
planning and prosecuting this work many interesting engineering problems and some obstacles were
encountered. All of these have been apparently surmounted. There were hills to climb, ravines to
cross, winding roads, wide ranges of grade, soil
mixture, water supply for concrete, drainage, board
and lodging for laborers and teams, private rightsof-way, municipal regulations and many other conditions

to

face.

The

territory

traversed

'92,493

comparatively

thickly

populated

by

is

well-to-do

also

or

:

September
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wealthy people. Many of the residents along or
near the right-of-way own beautiful homes, and
they naturally demanded the most exacting conditions in the carrying out of the work.
The Chicago Telephone Company will do the
work only to the southern city limits of Kenosha,
Wis., 51.6 miles from Chicago, where its juris-

From Kenosha

ends.

diction

Milwaukee

to

157
and

some places running water is encountered
below the surface.
The work is being done in a thorough and permanent manner, and when completed it will be
probably the most modern telephone toll line in
in

just

country. The cost is considerable, but it is
figured that improved service, ample provision for

the

the

future expansion and the
maintenance cost incident

Wisconsin Telephone Company will complete the
work. The accompanying map shows the route
of the conduit to Kenosha.
From
Vitrified-clay conduit is used throughout.
Chicago to Rogers Park 12 ducts have been inPark to Evanston 10
stalled, and from Rogers
This part of the job was completed about
ducts.

of

aerial

complete will be

in

installed $400,000.
It
that the conduit will be completed to

Then

FIG.

CROSS-SECTION

5.

large

warrant

total cost of the conduit
the neighborhood of $250,000

and of the cable
October.

the

lines

The

expenditure.

the

absence
to

the

cable

will

be

expected

is

Kenosha by

pulled

in.

An

THROUGH DRAIN VAULT FOR

CONDUIT LINE.

Avenue, Lake Forest, showing how the joints are
protected in class B construction.
piece of burlap is placed about the joints, which are then covered with a one-half-inch coat of cement mortar.

A

At

intervals

of 600 feet concrete vaults are in-

which the conduit is drained. The
drain to each vault is from 300 feet on either side,
the fall being two inches in 100 feet. A cross-section through the vault is shown in Fig. 5, which
gives a good idea of the construction. In cities
the vaults are drained to the sewers and in the
country to low places.
The mixture for the construction of the vaults
into

stalled,

FIG. 8.

FOUR-DUCT CONDUIT IN TRENCH BEFORE CAPPING WITH CREOSOTED PLANK.

FIG. 3.

a year ago and the cable has been pulled

in.

Since

are

now

being closed.

Just at present the

provide

Kenosha
Each duct

against

will

then be

made

order to

in

electrolysis.

The Chicago Telephone Company has modern
exchanges in all the towns between Chicago and
Waukegan. Locally the wires are underground in
all the suburbs.
When the new conduit is completed all the exchanges will be connected up for
toll
and long-distance service, and the existing
toll wires will come down.
The company has been
spending large sums in improvements in Chicago,
and this latest move is but another in the same

large

gangs are working between Waukegan and KenoFrom Evanston to Winnetka there are eight
sha.
ducts, from Winnetka to Lake Forest six, from
Lake Forest to Waukegan four and from there
to

survey

electrical

between Evanston and Waukegan except a few short gaps which
that time the conduit has been laid

CAPSTAN USED IN DRAWING PLOW FOR
TRENCHING.

three.

will be provided with a Western Elecstandard 120-pair paper-insulated lead-covered
cable, 60 pairs of which are 16-gauge and 60 pairs
14-gauge wire. The cables, as previously mentioned, will be equipped with Pupin load coils,

tric

direction.

The Edison Convention.
WORK ON CHICAGO-MILWAUKEE UNDERGROUND
LINE NORTH OF ZION CITY.

FIG. 6.

for the roof and sides, one part American Portland cement, three parts sand and five parts No. 3
gravel.
In the trenches and for the floor of the
vault the mixture is 1, 4. 8. Concrete mixers are
used, which deliver six cubic feet of concrete every
two minutes.
At present four gangs ranging from 50 to 100
men are at work. The men, with the exception
is,

gang, camp along the route. The gang
working near Zion City (founded by John Alex-

of

one

ander Dowie) is composed largely of citizens of
Some of the industries are closed,
that unique city.

This year's convention of the Association of
Edison Illuminating Companies will be held at
Hotel Frontenac, Thousand Islands, New York,
on Tuesday, Wednesday and Thursday, SeptemInteresting papers on live
ber 4th, 5th and 6th.
electrical subjects will be read at the convention.
Below will be found a list of the papers
"Costs of and Results from Advertising and
Soliciting."
By H. K. Mohr, Philadelphia, Pa.
"Details and Costs of an Inexpensive Under-

ground System for Alternating Distribution
Semi-suburban Residence Districts of a
City (a symposium of short papers by the
ground experts of the large companies)."
T. Morrison, New York; William C. L.
Philadelphia; D.
mer, Boston.

W.

in

the

Large
under-

By W.
Eglin,

Roper, Chicago; Sidney Hos-

By C. J. RusPhiladelnhia.
"Investigation of Various Losses in the Electrical Systems of the Edison Electric Illuminating
Company of Boston." By L. L. Elden, Boston.
"Adjuncts to the Power Load."

sell,

FIG.

4.

"Recent Developments in Incandescent Lamp
Manufacturing."
By F. W. Willcox, Harrison,
N. J.
"Various Types of Lamps and Practical Hints
on Illumination." By Steven B. Burrows, Brook-

CHICAGO-MILWAUKEE TELEPHONE CONDUIT,
SHOWING PROTECTION OF JOINTS.

which will be contained in iron pots and placed
manholes of special large size inserted in the
J
miles. These manline at intervals of about l
holes are of varying sizes and construction to meet

lyn.

in

"The Isolated-plant Question." By M. F. McAlpin, New York.
"Alternating-current Motors for Various Purposes,
with Especial Application to Elevators."
By E. W. Lloyd, Chicago.
An evening talk, with stereopticon illustrations.

A

the

special

conditions.

The trench

dug two

is

feet

to

grade.

The

route is such, however, as
to require a ditch five or six feet deep occasionally,
while in other places filling in has to be done.
In crossing streams and viaducts special construction has been necessary in several cases.

topography

of

the

—

Conduit construction is of two classes class A
and class B. The former is used through city
sharp hills
streets, over
limits, under improved
and through ravines or other places where there
is
considerable liability of interruption. In this
class the tile is entirely surrounded by three inches
Class B, shown
1.
cross-country work. As
shown in the drawing of this construction, a fourinch bed of concrete is laid in the bottom of the
Two inches
trench, upon which the tile is laid.
of earth is placed over the tile, followed by a
1
'/2-inch
creosoted plank. Fig. 3 shows a fourplank is
duct trench just before the creosoted

of concrete, as
in

Fig.

placed

2,

in

is

shown
used

position.

in

Fig.

in

Fig.

4

is

a

view

in

Western

By W.

S.

Andrews, Schenectady.
Influence on Income Through

the
Caryl D. Haskins. Schenectady.
"A Brief Report on Municipal Ownership." By.
Arthur Williams, New York.
To those wishing to travel after the convention,
the New York Central and Hudson River Railroad
"Legislative

Meter."

FIG.

7.

PLOW USED

IN

TRENCHING FOR TELEPHONE

CONDUIT.

and the men out of employment are glad to get
In Fig. 6 is shown part of the Zion
this work.
City gang working just north of the city. The
trench is dug alongside the roadway or in the
parkway beside the road.
In many places where the surface is tough a
plow (see Fig. 7), especially built for the work,
used to cut the trench. It is drawn by a
is
cable attached to a capstan which is turned by a
team of horses, as shown in Fig. 8.
The work is progressing rapidly, although some
are encountered. Considerable trouble
has been caused in places by running quicksand,
difficulties

offers

a

By

trip

from

New York

to

New

York, via

Frontenac, Thousand Islands, St. Lawrence River,
Montreal, Lake Champlain, Lake George, Saratoga
Hudson River boat to New
Springs, Albany,
>f Lake
York. Time limit, 15 days. Price, $16.75
George is included, $18.25. Tickets for this tour
will be on sale for the evening train of August
30th and morning and evening trains of August
;

and 2d. Many have signified
going on the evening train of
New York city. Sleeping berths
should be secured in advance, the railroad compromised
to arrange for one or more
pany having
31st,

September

1st

intention of
August 31st from
their

extra cars

if

the business warrants.
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of Ivorydale Railroad

Shops.

'

Ivorydale, Ohio, is about seven miles from the
center of Cincinnati, and is the site of the new terminal locomotive repair shops of the Cincinnati,
The imHamilton and Dayton steam railroad.
provements contemplated in connection with these

*0

e

shops are shown on the block plan (Fig. i). The
is intended to provide facilities for the storage of and care of locomotives lying over at Cincinnati between trips; for the necessary light running repairs to be made in connection with the
locomotives operating on this division of the railroad, and for similar repairs on cars.
The engine house, 254 by go feet, of the rectangular type, is served by a transfer table, and
The foundacontains 14 pits on 18-foot centers.
tions of the building are of concrete, which is used
for all foundation work in connection with the
plant

plant.

The

structure itself

and hollow partition

tile.

is

of reinforced concrete
illumination is

Artificial

provided for this building by means of arc lamps
The wiring is all in
installed between the pits.
conduit work, the conduit being laid in the conThe arc lamps are suspended by
crete structure.
conduit screwed directly into a special top, made
for the lamps, which prevents the exposure of the
wire at any point, this being particularly desirable
on account of the deleterious influence of the
gases.

Steel and brick construction is used for the main
erecting shop, the exterior finish being such as to
This
correspond with that of the engine house.

building is 201 feet long by 123 feet wide, and
contains nine tracks served by the transfer table.
An addition about 70 feet square is built at one
corner, which provides space for a power house
small addition
and a portion of the smith shop.
24 by 20 feet provides space for the heating equip-

A

ment.

For the oil house, which is 42 by 33 feet, reinforced concrete construction was employed, as far
as the columns, beams and floors are concerned.
Brick veneer is also laid over the outside of columns and the outside girders to maintain an appearance uniform with the exterior of the other buildThis building is one story in height, with
ings.
basement, in which are located the large tanks for

The

handled by means of air
pressure, this pressure being applied, not to the
entire tank, but to a small tank into which the oil
to be lifted is run by gravity from the large conManholes are provided in the top
taining tank.
of the tanks, allowing the oil to be delivered to
oil

storage.

oil

is

tanks from the oil-house floor in case it is
It may also be delivered direceived in barrels.
rectly to the storage tanks through pipe connec-

the

when oil
As seen on

tions

is

the

received in tank cars.

block plan,

the

coaling station

FIG.

I.

BLOCK PLAN OF IVORYDALE RAILROAD SHOPS.

power plant is immediately adjacent to the
boiler room of the power house.
coal chute leads
directly from the bunkers in the coaling station to
the boiler room, thus delivering coal on the boilerroom floors directly in front of the boilers. The
coal is fired by hand into the two 150-horsepower
internally fired boilers. The two steel stacks are
each 33 inches in diameter by 100 feet in height.
The grates are of the rocking type. From the
boilers the steam is led through long bends to an
eight-inch steam header, supported in the boiler
room on the wall separating the boiler room from
the engine room (see Fig. 2). From the header
steam lines are led through the wall into the engine
for the

A

room

and compressors. Angle sephave been installed on the engines and
compressor and connect directly with an angle
throttle valve, thus providing an efficient and compact arrangement. The exhaust header is located
under the engine-room floor and extends throughto the engines

arators

out the length of the engine room to the oil separator.
The outlet from the oil separator connects
directly to a tee which allows the exhaust steam
to be taken either through a suitable valve directly
to_ the heating system or through another valve
being installed in the free-exhaust line.
In a pit in the boiler rom next the engine-room
wall are located the auxiliaries.
The heater has
a capacity of handling 1,500 pounds of water an
hour and is nominally rated at from 400 to 600
horsepower.
Here also are the boiler feed pump,
the fire pump and the Marsh vacuum pump used in
connection with the heating system.
In the engine room are installed an air compressor having a capacity of 500 cubic feet per minute;
also two 12 by 12-inch Ide Ideal engines, with
shafts extended for receiving generators, rated at
100 horsepower each and operating at 275 revolutions per minute.
Each of these engines is connected to a direct-current Allis-Chalmers generator
of 62^-kilowatt capacity, supplying current at 240
volts when operating at 275 revolutions per minute.
switchboard consisting of two generator panels
and one feeder panel was furnished by the Western

A

Electric

Company.

Cables for distributing electrical energy for light
power throughout the shops lead from the
switchboard in the engine room to panel boards
located in the various buildings.
The motors installed throughout the shops are provided with
special starting panels, consisting
of a starting
rheostat and a circuit-breaker mounted on black
enameled slate.
The circuit-breaker serves as a
motor switch.
These motor circuits are further
protected by fuses installed in cast-iron service
boxes connected directly to the power main leading through the building in which the motor is

and

located.
The lighting feeders lead directly to the
panel boards, and from the panel boards the various
secondary circuits are taken off as may be necessary.
In the engine house the wiring is all installed
in iron conduit, the conduit being laid in the concrete structure of the building.
Special methods have been used for supporting
the arc lamps whereby all of the wiring is kept
inside of the pipes supporting the lamp.
special
top is provided for the lamp and this top contains
a screw connection for the supporting pipe, which
makes it possible to bring the wires down through
the supporting pipe into the lamp without exposing
them at any point to the gases in the roundhouse.
The wiring throughout the other shop buildings is,
in general, open, conduit, however, being used where
wires are carried along iron columns or side walls.

A

PLAN AND SECTION OF POWER PLANT FOR IVORYDALE RAILROAD SHOPS.
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Drop lamps are provided over
throughout the shops.

all

Adjustable

where desirable along the
some cases over machine tools.

stalled
in

machine

less

light

is

Arc lamps are

for

supplemented

Hammerfest

station at

159

charge of the wire-

for the

Wellman-Rec-

Eleventh Station of Boston Edison

pose.

Company,

All motors for the shops were furnished by the
Crocker-Wheeler Company and are supplied with
few of the heavier
direct current at 230 volts.
machines, viz., a planer, steel-tired car-wheel lathe,
double punch and shear, etc., are driven by individual motors. The remaining, or lighter, tools
are driven by shafting, the motors in each case
being installed on the side wall of the buildings,
supported by suitable structural-steel brackets. The
shafting installed throughout the shop is supported
on structural-steel supports attached to the lower
chord of the roof trusses, the arrangement adopted
being simple in construction and furnishing a very
rigid support for the shafting.
The transfer table was furnished by Manning,
Maxwell & Moore. It is 70 feet long over all and
It is deis fitted with a 70-pound standard rail.
signed to handle a locomotive weighing 177 tons,
when
loaded
being
feet
per
minute.
the speed
150
Two motors are used for traveling the table in the
The motors drive the five wheels on one side
pit.

One

A

General View

in

is

ord-Herald expedition, asking if he was in aerial
communication with the establishment at Danes
Island.
Mr. McQueen answered by cable that
wireless messages had been received from Mr.
Wellman on July 21st, 22d and 23d, but since that
time no signals had been heard or transmitted.

general illumination and this
where desirable by incanPortable lamps with extension
descent lamps.
cords have been provided for use in working around
An ample numthe engines and other machinery.
ber of receptacles have been provided for this pur-

used throughout

W. McQueen, who

Auris

tools
fixtures are inside walls, and

son

of the

Electric

more

recent sub-stations of the EdiIlluminating Company of Boston is

name Eleventh Station, which
worthy of especial attention in that it is located in what formed a portion of the sub-basement of a mercantile building in the heart of the
city, but which was so treated in the construction
of station that it now has no direct communication
with any other portion of the building.
The entrance to' the station, which is located
in the Houghton & Dutton Tremont Street Building, is at 59 Tremont Street,
where by means
the one bearing the
is

of iron ladders, descent to the sub-basement level
may be made. The well through which this entrance is made also serves the purpose of a ventilating shaft,

through which

apparatus

tilating

in

the

air is

station.

forced by venThe operating

additional panel board
ing,

ventilating

apparatus,

For the Houghton
lighting

service

adjacent to the

is

light-

etc.

& Dutton

supplied

buildings the entire

from

station

this

and

taken from a special panel board on the directcurrent switchboard, via a duct line in the floor
to a room adjacent to the sub-station, where a
suitable distributing switchboard is installed for
the control of the building circuits.
is

The equipment of the station consists of three
500-kilowatt 60-cycle three-phase 6,600-volt alternating-current to 230-volt direct-current synchronous and induction motor-generators,

with provisions for the installation of four additional sets of
the same size, making 3,500 kilowatts capacity in

A

balancing set of 60 kilowatts capacity is
in one corner of the room, and is used
to compensate for the unbalancing of the station.
all.

installed

Two

large

ventilating

fans

are

included in

also

one of which is used to draw air
into the station and the other to expel it. The
fans are of such capacity that they will change
the air in the station once every minute, this being
necessary owing to the confined space in which
the station is located. The station is supplied by
duplicate alternating-current cables for the purpose
of insuring continuous service, and both the alterthe equipment,

View Showing Rear

of Plant.

installed

is

above boards for the control of the station

of Switchboard.

ELEVENTH STATION OF BOSTON EDISON COMPANY.

room

the necessary gearing and
motor provided for car haul
is connected through suitable gearing and shafting
with a drum to which the hauling cable is attached.
A drop table in the machine shop is designed to
carry a load of 50,000 pounds on each of four
It is supported
axles, spaced five feet on centers.
by four lifting screws, one at either corner of the
structural-steel framework, the screws being operThis table is
ated by a motor installed in the pit.
provided with two speeds, one such as to raise or
of the table through
shafting.
separate

A

individual compartments. The alterisolated
in
nating-current cables are of the three-conductor
type, under one lead sheath, and are guaranteed

for a working pressure of 15,000 volts.

from the front

of

the

direct-current

board.

switchboard is composed of seven marble panels, and is located approximately six feet distant and directly in front
of the alternating-current switchboard.
From the generators to the switchboard the
copper construcdirect-current leads
are
bare
tion supported on suitable hangers attached to the

The

ceiling.

We

power at the Hammerfest station. A message
was sent by the Record-Herald on August 8th to

ter-

connections are made to the various switches, busbars and alternating-current apparatus for the opEach cable is controlled
eration of the station.
by oil switches mounted in individual compartments and operated by means of extended handles

get an answer and am without information
whether our messages have been transmitted. All

of

They

minate in potheads from which flame-proofed cabled

cable

well.
are establishing a great plant for
next year's campaign, if such be necessary."
The interruption of space-telegraph communication with Mr. Wellman is said to be due to lack

to

the

'

Atlantic

Street

Avenue

station,

station and to the
which are equipped with

storage batteries in addition to the regular generating apparatus, thereby insuring the service to
this

station

in every

The accompanying

way

practicable.

illustrations give a

good gen-

They, with the facts of
this account, were taken from the recent annual
eral

idea of the station.

report of
Boston.

the

Wire Department

of

the

city

of

construction.

high-tension switchboard for controlling the
three-phase 60-cycle service for this
station is composed of concrete and cement slabs
and barriers, with each line entering the station

to

are

lines

A

University Electric-railway Labora-

6,600-volt

in its issue of Audispatch from Walter
Wellman, who will attempt to reach the North
Pole by airship. The dispatch is dated from the
Record-Herald House, Danes Island, Spitzbergen,
August 14th (via Hammerfest, Norway, August
24th), and is as follows:
"It is still impossible to determine whether we
shall be able to make the northward voyage this
year.
Should the weather be favorable we may
The completion
start the first week in September.
of the balloon-house
has been greatly delayed.
Many minor defects also have been discovered in
the mechanical parts of the airship, but these are
remediable, time permitting. The motors work excellently.
I have sent a number of wireless messages to Hammerfest, but so far have been unable

a

Hawkins

The

Wellman Polar Trip Delayed.
prints

inches in thickness. The ceiling is of
steel and brick arch construction, and is plastered,
as are also the east and south walls.
Four columns two feet four inches square support the floors above. The floor of the station
is built of concrete, of sufficient thickness to furnish proper foundations for the apparatus to be
installed.
The entire construction of the station
is such that it embodies the requirements of firesix

proof

The Chicago Record-Herald
25th

nating-current and direct-current switchboards are
provided with duplicate bus-bars. In addition, the
station is connected by heavy direct-current tie

feet

lower the table with a full load at about six inches
per minute, and the other designed to raise or lower
the table with a load of 20 tons at the rate of two
feet per minute.
The plans and specifications for these Ivorydale
railroad shops, as described, with the exception of
the coaling station, which was installed by Fairbanks, Morse & Co. of Chicago, were prepared by
The Arnold Company of Chicago, which company
also did the construction work.

gust

in this station is 40 feet six inches by 71
by nine feet two inches. It is enclosed on
two sides by the foundation walls of the building,
and on the other sides by brick walls, each two

feet

230-volt

The

direct-current

direct-current

cables

to

the

street

system drop from the rear of the switchboard to
a pit beneath the floor, from which they enter
the conduit system of the Edison company for the
distribution of current to the adjacent district.
This pit is covered by slate slabs two inches thick,
arranged for removal at any time desired. An

tory.

The new

interurban-car laboratory of Purdue
University, Lafayette, Ind., has been completed, and
the extensive equipment to be used in testing large
electric cars and motors is now in readiness for the
opening of the fall term on September 12th. The
laboratory is in a large brick addition to the electrical engineering building and is built to conform
to the main building.
Inside there is a large lecture room, overhead cranes strong enough to pick

up an entire car and convey it to any portion of
the building, and a large pit in the basement,
enabling the students to work beneath the car as
it stands on the rails.
The tracks leading into the
building are connected with the steam railroad,
affording direct connection into the laboratory.
Purdue University is the first school to take up
the study of electric cars in such an exhaustive

manner. The lecture room will seat more than
300 students, and the tracks and overhead cranes
are so arranged that entire cars or sections of the
motors and other apparatus can be carried directly
into the lecture room from the laboratory and be
exhibited to the students.
The motors and other
apparatus can also be brought into the lecture room
and placed on large demonstration tables, where
electrical connections enable the professor in charge
to operate the piece of machinery as he demonstrates

it

before the students.
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4th,

5th

and

elec-

soon be

commercially availthe ordinary carbon-

will

But the problems of
lamp are still threshed out with energy and
animation, as is shown by Sir William Preece's
paper on glow lamps and the succeeding discussion
able.

filament

the

at

Association

British

recent

given

meeting,

Western Electrician of last week.
was the comAmerican and British lamps, greatly

in abstract in the

One

interesting feature of the paper
of

the

in

street-railway

may well
way of
from

lines

inquire
public

an

what could be
management of

administration

The

partment."

spectacle

is

one that should furnish

many honest

food for reflection for
public ownership.

that

Works De-

tolerates political control of its Public

advocates of

In a paper recently read before the Societe Internationale des Electriciens of Paris Mr. Brylinski
out some of the results of his experiments
effect of arc and incandescent lamps when
operated upon different frequencies, using alternatpoints

upon the

ing current ranging from 88 to 25 cycles. At 88
which is the normal rate for one of the city
mains whose current was used, all the lamps

cycles,

show

For incandescent lamps a good
40 and 33
25 cycles some flickering is noticed,

a steady light.

light is also obtained at frequencies of 50,

cycles, but for

lamps of five candlepower. Arc lamps
cannot be made to give a good light at 25 cycles.
The best lamp at this frequency, says our author, is
the Auer-Blondel. At 33 cycles the light is far
especially for

from good, and a flickering can still be noticed when
running at 40 cycles, but in the latter case it is not

Even

so objectionable.

Mr.

steady.

at 50 cycles the light is

not

an eminent authority, conincandescent lamps will not

Blondel,

siders that in general

commence
Arc lamps can-

well as low as 25 cycles, and only

work

to give a steady light at 33 cycles.

not be operated at either of these periodicities with

he says.

satisfaction,

These conclusions do not vary much from American practice, although

advantage of the former.

Glass

of course, so low

is,

down

it

for

suitable

is

is contended that 25-cycle
outdoor decorative incan-

(annual
N. Y.,

6th.

Colorado Electric Light, Power and Railway Association
(annual convention), Denver, September 18th to 20th.
Illinois
State
Electric Association
(annual convention),
Spwngfield, 111., Septemher 19th and 20th.
Central Electric Railway Association (outing), Robinson
Park, n< ar Port Wayne, Ind., September 26th.
Old Time Telegraphers and Historical Association, and
Telegraphers
(annual
States
Military
meeting),
United
Arlington Hotel, Washington, D. C, October 9th, 10th and
nth.
American Street and lnterurban Railway Association (annual convention), Columbus, O., October 15th to 19th.

in the scale of

forms one of the most

it

Nevertheless,

insulators.

there

glass

is

and Mr. Charles
meeting of the British
Association, reported a glass that will conduct elecIt is made by fusing
tricity comparatively well.
together 32 parts of sodium silicate and 8 parts
and

glass,

an

in

Greater stability

of calcined borax.
1.25

sense,

electrical

Phillips, at the recent

E. S.

of

parts

glass

flint

be

obtained

is

This

added.

windows

suitable for the cases or

is

if

glass

of electrostatic

instruments and is capable of being cast into plates,
but on account of its low fusion point is not otherwise very workable. It may be readily drawn into
The density of this
rods and takes a fine polish.

somewhat harder than the
With regard to
other physical properties it shows no fluorescence
glass

is

and

2,490,

is

it

ordinary soda glass of commerce.

cathode radiation, is very transparent to
X-rays and opaque to ultra-violet light. Its electrical conductivity is about 500 times that of the
most conducting glass so far made, although, of
The change of resistivity with
course, still high.
trader

very marked)

is

is

being examined, Mr.

Phillips says.

time come when we shall write of
by a "reostat" a motor whose "tork"
Shall
is well represented by the input in "wats"?
we even be forced to transform the unit of rebut the
Probably not
sistance into an "ome" ?
possibility of some such "reform" is brought to

Will

the

controlling

;

the widely heralded adhesion of President
Roosevelt to the list of 300 words in the revised
spelling advocated by the Board (or is it Bored?)
of Simplified Spelling. In this list we fail to find
any word which may be regarded as of the electrical nomenclature, and we breathe a sigh of re-

mind by

But

lief.

300 words are to be simplified, why
more? If the camel gets his nose
tent, he may follow with his whole

if

not 3,000 or
the

inside

body,

superfluities and
(we cannot, perhaps,

and then the

of our familiar

eccentricities

in this case,

say time-honored) electrical terms will be eliminated by the inexorable rule in such case made and
provided.

been made to
language is
one of those things no fellow can find out at
present. English orthography is, of course, a curibut
ous mass of contradictions and absurdities
Perhaps 'twere
aye, there's the rub
to reform it
better to endure the ills we have rather than venture seriously into a movement which may very
real beginning has

But whether a

simplify

the

the

of

spelling

English

—

;

Even
correct

if

the

we do

(and

istrations

of

so" saturated

theory

all

of

not think

or nearly

ownership be
is), the admin-

municipal

all

it

American

with "practical politics" that

be most unwise to entrust the

cities
it

management

are

possibly

of the

And

A

forded
public

Chicago, where the commissioner of
in
works, appointed by Mayor Dunne, has
the chairmanship of the county committee

taken
of his political party, which

mayor's party.

If this

is

also,

gentleman

is

of course, the
to

manage

the

campaign for his fellow-partisans, he will
have enough to do to occupy his time between
now and the November election without paying
any attention to his duties at the City Hall.
Which task will he neglect? Will he allow the
management of the campaign to suffer or will he
entrust his public duties to subordinates? These
questions are asked very pertinently by the Chi"The Public
News, which adds
cago Daily
Works Department is one of the most important
It has a large number
in the city government.
of employes. It is one of those most liable to
abuse at the hands of the politicians. The idea
of taking the head of the Police or the Fire Department for campaign manager of a political
party ought to be no more offensive to public sentiment than that of taking the head of the Public
Works Department for the position." And furfall

—

would

great quasi-public utilities to their tender mercies.
striking example of this has recently been af-

:

Companies
Association of Edison Illuminating
convention), Hotel Frontenac, Thousand Islands,

great

a

of the United States announces that

172, 173

173
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metal-

the

have all had zealous advocates. There are not
wanting those who declare that the familiar carbon-filament lamp will soon be relegated to the
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was fair, although, as at former gatherings, the number of
supply men present was greater than the number
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ber of short, crisp papers and a good discussion.
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confusion worse confounded.
conceding that improvement is
needed, it is desirable that an effort be made to
secure co-operation in this important matter among
all

in

result

any

in

case,

English-speaking

divergence
correct in
possible,

peoples.

now between
England and

this

the
in

the

There
spelling

is

sufficient

considered

United States.

If

should be narrowed rather
are going in for spelling re-

breach

than widened. If we
form, let us at least make an effort to secure joint

on the part of those who still live where
speech noble with all its faults
originated. We may admit that they have some
right to be heard. The spelling reformer may retort that there is little hope of enlisting the support of conservative British public opinion, and
that a start must be made somewhere sometime.
action

our

—

English

more than a philologlanguage is an international, world-wide affair, destined to be even
more extensively used; and the question has a
bearing on the science, art, industries and literature of many millions of progressive men and
women.
Such a stupendous task as reforming
the spelling of English, even beginning with only
300 words, is a very proper subject for grave inNevertheless, the subject has

ical

interest;

ternational

the

English

consideration.

:
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OHIO ELECTRIC LIGHT ASSOCIATION.
The twelfth annual meeting of the Ohio Electric
Light Association, held at Put-in-Bay, Lake Erie,
Ohio, on August 21st, 22d and 23d, was well attended by central-station men as well as manuthe rule of these
to bring with them
their ladies and families, and considerable attention is paid to the social as well as the business
side of the convention.
The innovation introduced
last year of distributing prizes to the ladies was
continued at this meeting, and a number of the
companies contributed electric fans, cooking utensils,
fixtures and other articles of domestic use
facturers'

representatives.

outings for

It

is

members and guests

ornament.

or

order
first business session was called to
2 p. m. Tuesday, August 21st, by SecretaryTreasurer D. L. Gaskill of the Greenville Electric
Light and Power Company, who announced that,
owing to the fact that President Valentine had
during the year taken up other business and severed his connection with electric-lighting interests,
his duties had devolved upon Vice-president W. E.
Russell of the Massillon Light, Heat and Power
Company, who would preside over the convention,
and had been the acting president since Mr. Val-

The

at

retirement.
Mr. Russell delivered the annual address of the
president, in which he referred to the fact that
during the year the business of electric lighting
has shown a healthy growth in Ohio, although
prices have ranged downward and gas competition has been met. The address emphasized the
necessity of careful attention to cost of production,
in the direction of which practical work has heretofore been done by this association. He commended the determination of the association to
expend its. effort in conventions more to the practical side of the central-station business from the
standpoint of new business, and how best to get
and keep it. In closing, the necessity of united
effort was spoken of, the recent great improvements in lamp making approved, and further advances hoped for. The absence of President Valentine from the association membership and convention was greatly regretted. President Russell
paid his compliments to all who had assisted the
work of the association during the year past.
The following new members were elected
Active Toledo Gas, Electric and Heating Company, J. E: Lockwood, manager electric department Bucyrus Gas and Electric Light Company,
H. O. Dutter, manager Citizens' Gas and Electric Company, William M. Adams, general manUnited Electric Company, Denison,
ager, Elyria
Dayton Lighting
O. B. Welch, general manager
Company, F. M. Tait, general manager; Bellevue
Illuminating and Power Company, F. B. Carr.
secretary-treasurer
Salineville Electric Light, Heat
entine's

—

;

;

;

;

;

and Power Comoany,

—

F.

Salineville.

Associate Illinois Electric Company,
representative
D. Rusling, Ohio
;

Transformer
Pittsburg,

Company,

Pa.

;

C.

H.

G.

Steele,

Chicago,
Pittsburg
secretary,

W. Lee Companv, Newark,

Frank P. Rae, Jr., secretary; Shelby ElecCompany, Shelby, Ohio Co-operative Electrical
Development Association, Cleveland.
The remainder of the afternoon was given over
to reading of papers, discussion of same being
deferred until next day, owing to the excessive
heat.
All of the papers were printed and distribN.

J.,

tric

;

uted to the audience, so that the speaker might
be intelligently followed and points for discussion
noted.

High-efficiency Lighting Units in Ohio.

On the general subject of "High-efficiency Lighting Units in Ohio" three papers were contributed
by central-station men, one of these being the
joint production of two authors. The first of these
was by A. N. Cope of the Public Service Company, Columbus, Ohio, who announced as his text
His paper, he
"Progress in High Efficiency."
stated, had for its purpose a relation of the experience of his company in the operation of the
Nernst lamp in a commercial field, in which its
success had not been due entirely to its own highefficiency feature, but also to the contributing effort
of the central station in its introduction and exploitation.
This necessitates a careful study of the
needs of the customer, especially where strong
competition from electricity or gas or both must
be met. When the Nernst was first installed by
this company it was not satisfactory, but this the
writer thought due to the then poor regulation
existing and to deficient knowledge of the lamp
and its capabilities. About April, 1905, conditions
changed the regulation improved and, the demand
for the Nernst continuing, it was adopted as the
sole means of securing business from gas users,
in which field it has since proved amply success;

ful

and satisfactory.

The

writer gives statistics showing, as the result
of his company's experience, that the average kilowatt-hours return per kilowatt connected to a
classified and miscellaneous list of consumers was
7047 for the arc, while for the same unit in
Nernst it was 84.75 kilowatts, or 20 per cent,
more 16^3 per cent, less connected load with the
Nernst lamp therefore giving the same revenue,
with the additional benefit of an increased power
factor, an increase in burning hours and a better
station load factor.
The flexibility of the system
;

method

especially appreciated
with the Nernst it is an
easy matter to drop out a glower in each lamp, and
reduce the current consumption 25 to 33$^ per
cent., and retain the good-will of the kicker.
feature of the Nernst lamp that must not be
overlooked, said Mr. Cope, is that with the same
current density as in the no- volt circuit, twice
the amount of watts may be distributed, or the
same energy with half the drop a decided advantage in overloaded circuits in old installations.
It is a panacea for unbalanced three-wire distribution.
The writer thought that the lamps are defective in one point, that it is too hard to get
at the ballasts to see their condition.
The system
of maintenance will depend upon the number of
is

;

A

—

lamps

installed.

The number

of

ballasts

burned

out will indicate how well the glower voltage is
adapted to the light voltage. The right kind of a

maintenance man will get his glower instruction
from the ballast condition.
In
conclusion, the
writer says
"I firmly believe that, had our electric competition been less keen, central-station conservatism would have had less general progress
of high-efficiency lighting units to report."
The next paper of this series was jointly written
by T. D. Buckwell and John Gilmartin, both of
the Toledo Railway and Light Company. They
hold thsit the introduction of th p se high-efficiency
lighting units has been beneficial to the centralstation man in broadening the field for the employment of electricity as a lighting agent. The
central-station man is thus better able to meet
competition and satisfy the most exacting as to
the quantity and quality of illumination.
The
Nernst, the tantalum, osmium, the luminous or
flaming arc, mercury arc, and the Moore vacuum
tube are considered briefly, the last four, for obvious reasons, being considered by the writers as
of more or less limited application, and barred,
except under favorable conditions, for .general indoor commercial lighting purposes. Some of the
reasons which limit the usefulness of these lamps
are the color of the mercury arc, the dirt and
fumes of the flaming or luminous arc, and the
high cost of installation of the Moore vacuum
:

tubes.

There

remains

for
practical consideration by
the Gem, the Nernst and the
tantalum. The latter, as at present manufactured,
will not operate satisfactorily on alternating current, and is sold for use on direct current only,
which limits its field of usefulness materially. The
Gem units possess many features that are valuable
to the central station, their color is pleasing, and
efficiency and maintenance cost seem to meet the
requirements. They can be used oh either alternating-current or direct-current service. They can
be attached to any ordinary socket and in any
position, and no attention is needed to the end
of their useful-life period. They have been used
successfully in Toledo in displacing four-mantle
gas arcs with the 250-watt lamp, and single gasmantled arcs with the 125-watt lamp. The policy
in intorducing has been to furnish and hang lamps
free,
together with chandeliers.
At present a
charge of one-half cent per kilowatt-hour is being made for renewals.
Now have about 250
installations, distributed among all classes of business.
In closing, they hold that the high-efficiency
lamp is a realization of a long-felt want in illumination, and certain to maintain electricity as the
best of artificial light.
The closing paper on this subject of high-efficiency lighting units in Ohio was contributed by
C. C. Collins of the Columbus Railway and Light
Company, who, while referring en passant to the
flaming arc and the Nernst lamps as among recent improvements, treated more especially of the
Gem filament incandescent lamp. He thought the
improvements in the incandescent field are more
welcome than in other units, since the incandescent constitutes the greater portion of the centralstation load and source of revenue.
The writer deplored the timid policy of clinging
to the older types of lamps for fear that sufficient
revenue may not be secured by the introduction
of a better lamp, and believes that to be governed
by such a policy is to invite discontent and competition.
On the other hand, the adoption of a
liberal policy will cause the consumer to increase
his lighting and outshine his neighbor, who in
turn will retaliate, and thus the sum total of consumption be largely Increased. It is possible in
many cases to substitute in existing installations
a lamp of higher candlepower, but consuming the
same amount of energy, thus making friends for
the central station in a satisfied customer. No
improvement is too good for your customer if
you would retain him when reverses set in in the
way of competition with other as well as with
electrical illuminants.
The writer mentioned with commendation the
new factory markings of the Gem lamp. This
method of marking is intended to measure the
degree of useful light rather than the candlepower,
technically speaking, about which the average consumer knows very little, accurately speaking.
direct comparison of illuminants is probably the
best method of convincing the public of the merits
of one illuminant over another. This can be done
either on customer's premises or in a display
room owned by the central station. By this
central-station

all
the effects of reflectors, globes for
out objectionable colors, general diffusing
properties, etc., can be taken into full account.
The customer sees that he is buying light, not
candlepower nor kilowatts, and can see for himself what he is going to get.
Such a display room
can be made invaluable.
Great care should be taken in the selection of

filtering

men

A

reflectors.

shade

The

high-efficiency

Gem

lamp and

its

must

be used together as a unit. It is
generally used with one of two shades, the concentrating and diffusing being so designed that
they give an even distribution of light over
a specified area.
The source of light is distributed over a much larger area than with the arc
lamp, the Nernst lamp and the flaming arc, when
used at their maximum efficiency, that is, without
dense globes. The Gem large size, although not
equal to the arc in efficiency, is far better suited
where ceilings are low, and in every case where
clusters are now used.
The writer then made a
comparison illustrating this position. A strong
point is that the customer is able to increase his
lighting with no additional wiring, as the
Gem
can be taken on without any change in existing
installations.

ent
at

A

number

making

of companies are at pres-

fixtures suitable for the
reasonable prices.

very
All incandescent

lamps

should

Gem
be

lamp and
used

with

shades, and their selection is a matter of considerable importance, and should have an eye to giving proper distribution always.
wide difference
will be
found in shades with respect to their
evenly distributing the light and their absorption.
An arc lamp, preferably the direct-current, should
be used where it is essential to show the daylight
color of an article; but where color is of little
consequence, or white light is not so effective as
a light rich in red or yellow rays, the Gem
can
be used to great advantage. Articles sold should
be, so far as possible, displayed under light
similar
to that with which they will be used; for
example,
a rug or piece of carpet.
In lighting large stores
or halls a combination of arc and Gem lamps
gives very good results, and is probably the most
efficient method.
Where the ceilings have a height
of less than 10 feet, in rooms too small for an
arc lamp, in show windows, offices, stores with
hangings, porches, etc., the Gem lamp with its

A

proper shades will be found entirely

feasible.

The Gem lamp is recommended to all lighting
companies as being in sizes of 250 watts or less
the best lamp obtainable at the present time.
It
may at first be put out as a specialty until it
has proved its feasibility to the customer, and then
be adopted as standard. There is no reason why
the 50-watt 20-candlepower size should not be
used to displace all carbon-filament 16-candlepower
lamps.

For lighting companies whose regulation will not
permit the use of 3.1-watt carbon-filament lamps
the Gem can be used at either its middle or bottom voltage, and still give an efficiency of 2.65, or
2.8 watts per candle.
The writer in summing up
expressed his belief that the tantalum lamp is not
yet in a commercial form, owing to its high initial
cost, and, further, should be used only on direct
current. On
account of
the
method of suspending the filament, the lamp can only be burned
in a vertical position, on account of the danger of
rupturing the filament.
Mr. F. W. Willcox of the General Electric Company, Harrison, N. J., read his paper on "New
and New Opportunities," which was a
vigorous and clear presentation of the subject from

Lamps
the

writer's standpoint. Mr. Willcox believes in
no half-way measures, but that central-station man-

agers

should boldly put out the highest efficiency
found feasible, with the design of giving
to their customers the very best service possible
in pursuance of a policy of liberal progressiveness
which he thinks will be surely profitable in the
long run. He instanced the policy that the gas
companies maintained for a long period in reluctantly putting out the Welsbach mantels, which
have now become their only salvation.

lamps

Mr. Willcox outlined a method by which

to in-

troduce the new high-efficiency lamps, in the course
of which he incidentally refers to the new system
of ratings as superior to the old method in use,
as allowing even watt ratings instead of fractional
ones, and as insuring a more uniform appearance
and a more uniform performance of individual
lamps by reason of the even degree of incandescence or efficiency at which a filament so rated
will burn.
It also permits central stations to gradually advance their standard of efficiency from
time to time to meet changing conditions.
Attention was called to the voltage markings arranged in a vertical column in steps of two volts
apart.

These

voltages

are

"middle" and "bottom," or

known

as

the

"top,"

second and third
voltages.
Central stations
now using 3.1-wattsper-candlepower lamps would naturally adopt the
new lamps at full efficiency (top voltage), and
thus keep their watt consumption per lamp unchanged. While the total cost of lamp renewals
would be increased somewhat on this basis, the
added charge is a small one to pay for the ability
to give consumers 25 per cent, more light for the
same revenue. Central stations now using 3.5lamps
could
watts-per-candlepower
opportunely
adopt the new lamp in the middle or second voltage. This would share the improvement with the
first,

—

:
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consumer, giving 12 per cent, more light with 15
per cent, less wattage. The total cost of lamp
renewals, which is very low for the present, 3.5watts-per-candle lamps— only about one-third cent
inslightly
only
be
per kilowatt-hour— would
creased, and there is hardly any lighting company
that could not profitably afford to make the change
to at least this intermediate efficiency of the new
lamps. Its useful life, 75° hours (with average
commercially sufficient,
is
life materially longer),
as it is equal to that formerly given by 3.5-wattsThe life of 3.5-watts-perlamps.
per-candle
candle 'amps is at present too long for the
most economic service, and could with advantage
be shortened to correspond with that given by the
new Gem lamp in middle voltage. The writer
advocates the policy of free lamp renewals as deIndeed, said the writer, practice goes
sirable.
much further, in many instances giving free signs
experience
to burn the lamps in; a policy which,
has shown, pays handsomely. With the advent
of the new Gem lamp the importance of centralstation direction and control of lamps is greater
than ever. Full and complete control is only obtained with free renewals, and the adoption of a
free-renewal policy where not already in vogue
could therefore most opportunely be made with
the introduction of the new Gem lamp.
The writer gave interesting data in tabulated
form with reference to the tantalum-lamp units
in comparison with the ordinary carbon filament
.

and the Gem, and touched on reflectors, with esIn
pecial reference to the new bowl holophanes.
conclusion, he recommended
First To secure free renewals and promote a

—

more

liberal

use of lamps.

and efficiently deSecond—To furnish
signed reflectors to consumers on as liberal terms
suitable

possible.

as

engineering
both old and
new, to the end of aiding consumers to secure the

Third—To

work on

all

undertake
lighting

illuminating

installations,

most efficient illuminations.
Fourth To eliminate as far as possible all the
worthless reflectors and replace them with efficient types, and to generally improve conditions

—

_

service in every way possible.
paper of the afternoon was that by Mr.
Harris of the Nernst Lamp Company, Pitts-

lighting

of

The

Max
burg,

last

Pa.,

entitled

"Some Notes on

High-efficiency

Units by the Manufacturer." This paper was written by Mr. Harris in response to an invitation
extended to him to present the standpoint of the
manufacturer in connection with the views expressed in previous papers by central-station men
With this in mind, and
as to high-efficiency units.
realizing that what is wanted by the central-station
is facts as to results achieved, the paper gives
first a brief description of the system itself, next
methods of marketing the lamps, showing that it
has been found practicable to introduce these lamps
with benefit to the central stations in revenue
Next the writer shows how to create a
results.

man

demand, and
utility

of

the

finally

some notes on the value and

system.

Discussion of High-efficiency Lamps.

On Wednesday

afternoon there was an interesting discussion of the lamp papers. Max Harris
objected to the statment made in the paper by
Mr. Collins with regard to the comoarative merits
of the Nernst as opposed to the Gem, with reference to renewal cost. Mr. Collins replied that
he had been given to understand, from what he
believed to be a reliable source, that the figures
accurate.
Mr. Harris stated it as
that the experience of a large number
of present users of the Nernst lamps would not
corroborate the figures referred to, but, on the
contrary, would show a much better record for the
Nernst in that particular.
Samuel Scovil of the Cleveland Illuminating
Company, one of the past-presidents of the association, rose to inquire what
was meant by a
"high-efficiency" lamp, referring to the report of
progress at the National electric-light convention
which told of lamps that some of the Germans
were getting out under special circumstances that
were claimed to run as low as one watt per candle, and in some cases as low as one-half watt
per candle, which he instances as an example of
what might be called "high efficiency."
Mr. Kermode referred to the successful performance of both the Nernst and the Gem lamps
in
Cleveland, especially in competition with 30cent natural gas.
Mr. Duncan of Salineville inquired whether in his
town of 3,000 to 4,000 inhabitants, with not extra
good regulation, probably about three per cent., and
a variation in voltage of about five per cent., the
new high-efficiency units could be used with sucMr. Harris stated that the Nernst units
cess.
could be operated successfully on circuits having
a variation averaging within five per cent, above
or below normal, and all guarantees on the average life are based upon a condition of that sort.
Mr. Osborne of the General Electric Company
stated with regard to high-efficiency lamps of the
Gem type that they can be placed on any circuit
where incandescents arc used at the present time.
Provision has been made to take care of central
stations that are using 3.1 or 3.5-watts-per-candle
lamps, and by adopting the middle or bottom volt-

quoted
his

were

belief

September

age of the new units it will give them the same
as they are now getting on the 3.5 lamps.
Mr. Turner suggested that the question asked
was how to regulate the high-efficiency lamps for
instance, if the average on the circuit is 118 volts,
life

;

the most efficient lamp? Mr. Osborne rewith a central station operating 118
has been getting satisfactory service
from the 3.1-watts-per-candle lamps, it should adopt
the new lamps in the middle voltage.
C. E. Inman reported that they had quite a
number of Nernst lamps on their circuit, and so
far had not found the maintenance cost any greater
than renewals of incandescent lamps. He had not
figured in the labor in the cost of replacing glowers,
but the maintenance on renewal parts is
about two mills per kilowatt. His company had
purchased its first lot of Nernst lamps two years
before it made its further purchase, and is using
them now a year and a half since the second pur-

what

is

plied
volts

that
that

chase was made and had found them satisfactory.
D. L. Gaskill of the Greenville Electric Light
and Power Company thought that the high-efficiency units were a godsend to the smaller towns,
especially because they permit the central station
to offer a light of great power for the minimum
of expense, and the peculiarity of the smaller
towns is that the people want the best light, but
they do not want to pay a high price for it. In
Greenville, a town of some 8,000 population, both
the Gem and the Nernst lamps are in use. The
higher efficiency lamp that can be put out the
better for the business in general.
Mr. Scovil asked Mr. Rust if he would give
some further reasons in support of the policy of
free-lamp renewals. Mr. Rust stated that if the
lamps were renewed free, patrons would not allow
the sockets to be empty, whereas if they had to
replace burned-out lamps themselves, they would
allow their lamps to run out, and many times not
use lights where otherwise they would do so, and
thus affect the monthly bill. Mr. Willcox agreed
with Mr. Rust, and stated that the renewal cost
does not amount to more than an average of onequarter to one-half cent per kilowatt. It certainly
pays to furnish the customer a device with which
he consumes current for which he pays and which
current he would not otherwise use in the same
quantity.
The policy has been fully demonstrated
with respect even to free signs. The customer
who buys his sign becomes an economist in its
use.

Mr. Inman

instructs

his

repair

men when-

ever they discover a black lamp to see that it
is replaced promptly.
In response to inquiry from Mr. Scovil as to
the method of carrying the free-renewal idea into
effect, Mr. Rust stated that his company let it be
understood that any consumer upon bringing a
burned-out lamp to the office could exchange it
free for a new lamp.
All regular lamps are included under this offer. Mr. Willcox suggested
that a good plan would be to offer a specified
number of renewals for a certain number of kilowatt-hours' consumption. This would give to the
consumer something in proportion to the amount
of revenue derived from him.
Mr. Scovil stated that in his city, Cleveland,
they did not give free renewals, but he thought
it
was more a question of precedent with them
than conviction. In the smaller cities the speaker
thought that no doubt the furnishing of free renewals was probably all right, but there was something to be said on the other side.
E. Lockwood of Toledo asked
figures
for
J.
tending to show what was the average cost to the
central station of furnishing free renewals, as compared to the increased revenue believed to be
secured by such a policy. Mr. Willcox replied
that this was a hard question to answer definitely,
as the results would go into the general profits
of the station. It was a fact that the practice is
growing among the larger stations and most successful
ones,
and when adopted he had never
known a company to regret it. Such companies
must have found it profitable or they would not
keep it up. The actual cost of lamp renewals will
depend upon the efficiency of the lamp used. For
a 3.1-watt-per-candle lamp it would be about half
a cent, or six-tenths of a cent per kilowatt-hour,
to which should be added perhaps one-fourth cent
per kilowatt-hour for labor.
Mr. Lockwood did not think it a logical conclusion that because a company had adopted a policy and not abandoned it later that it had necessarily found it profitable.
It might be possible that
after
once adopting free renewals they found
themselves in a position where they could not retrace their steps.
It would be desirable to have
some specific data showing cost and net returns

due to

of Increasing Business.

announcement of Wednesday morning
was the appointment of a committee on nominations by the executive committee under the rules
viz., Messrs. Rust, Maxon and Hanley.
Under the general subject of ways and means
first

of increasing business the association listened to a
series of papers by central-station men, all of

which were short, crisp and practical.
The first
was by S. M. Rust of the Greenville Electric
Light and Power Company, whose keynote was
attention to details and cultivation of the patrons'
wants.

Canton

contributor

was W.

C.

1906

Anderson of

Light and Power Company,
Rust, emphasized the factor of

Electric

who, like Mr.
good service as the principal one

in getting and
retaining business for the central station and the
giving of the very best value possible for the

money.

The third paper of this series took up the same
problem as applied to a large citv, and was by
Frank M. Tait, manager of the Dayton Lighting
His paper
Company, one of the new members.
given elsewhere in this issue of the Western
is
Electrician.
J.

Robert Crouse of Cleveland addressed the conbriefly in reference to the objects,
results of the work of the Co-operative

vention

and

plans
Elec-

Development Association, which comprise
the promotion of the more extended use of electricity
by the public for lighting, heating and
power against all competitors for like service, and
the establishment of co-operative relations both
morally and financially among the different electrical interests from the manufacturer to the consumer, to the end that each may contribute in
some measure toward bringing about results desired in common by all.
He asked that the Ohio
Electric Light Association appoint a co-operating
committee of two, one of whom shall be a representative of a purely electric and the other of a
combination gas and electric company.
The suggestion was favorably acted upon.
Frank M. Tait
of the Dayton Lighting Company and D. W. Low
of the Alliance Gas and Electric Company were
later appointed as such .committee.
further series of papers on successful ways
of increasing business were next presented, the
first one by J. Kermode of the Cleveland Electric
Illuminating Company, who gave attention principally to the exploitation of cooking devices, incidentally suggesting the securing of the co-operation
of contractors and architects in providing a proper
number of outlets, and in other ways contributing
to the improvement of the standards of construction from an electrical standpoint.
J. H. Maxon of the Gallipolis Light and Coke
Company advocated in his paper the placing of
appliances, such as desk fans, laundry irons, small
motors, etc., on trial and approval.
D. W. Low of the Alliance Gas and Electric
Company, in his paper under this head, explained
the methods adopted by him to introduce gas
In introstoves for cooking and other appliances.
ducing motors, small horsepower motors were
offered to persons who were using other forms
of power, such as gas engines, with the understanding that if not satisfactory no trade, and they
would be removed without expense.
The last paper of Wednesday morning was by
M.E.Turner of Cleveland on the same subject. He
pointed out considerations which should tend to
make the public liberal in its use of electricity
for many purposes that add to its comfort and
enjoyment of life.
short discussion was had upon the subject
of furnishing current for telephone exchange batteries, and it developed that some eight or ten of
the companies represented present had been supplywhile to many the
ing current for this purpose
idea appealed as something that they had learned
It
and could carry home with them profitably.
Reports were
transpired that the rates varied.
had from Lisbon, Defiance, Toledo, Gallipolis and
Piqua. As it is an all-day load it was favorably
considered.
On Wednesday afternoon Charles A. Parker of
Detroit, Mich., read a paper on "Advertising and
Mr. Parker asked why
New-business Getting."
the central-station man, purveyor of one of the
most advertisable things in the world, should shut
himself in a gloomy barracks of a power house
way out on the city limits and preserve a deadly
The successsilence toward the rest of humanity.
ful central-station man of today and tomorrow is
the man who welcomes and makes much of a possible customer; who keeps his bright, well-trained
interested
constantly busy calling on
solicitors
people
who employs good, live advertising capable of arousing popular interest, and sends it out
to lists of residences, stores and factories situated
adjacent to or upon the company's lines, and who
has always a broad-minded, up-to-date business
welcome for new business and a proper fostering
Mr.
care of the business already contracted for.
Parker urged the adoption by central stations of
the monthly bulletin to instruct people as to the
manifold uses of electricity.
trical

A

A

;

;

Other Papers

of

Wednesday.

association on Wednesday afternoon listened to a paper by William Wolls of the Columbus Railway and Light Company on "Electric Mo-

The

this practice.

Ways and Means
The

The next
the

i,

tors in Competition with Gas Engines."
will be printed in a future issue.

This paper

Cravath of Chicago presented his naoer
J. R.
on "Wiring and Lighting Equipment of an Eightroom $3,500 Residence." By request, Mr. Cravath
supplemented the paper by some remarks upon the

He referred
subject of the lighting of churches.
to the fact that lighting units are generally placed
in halls and churches where they are visible, or
at least the fixtures are visible, and the lights are
not turned out during the service usually, so that
a person must sit and let the light shine in the

:
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This is objectioneyes during the entire service.
and the speaker outlined a remedy.

able,

Demurrage and Coal Confiscation.

On

motion of B.

chairman of the

Young,

S.

publicity committee, a resolution was adopted protesting against the action of the Toledo Car Association in reducing the time limit for unloading
also for fixing
coal from 96 hours to 48 hours
the demurrage charge per diem for further delay
in unloading at $1 for each 24 hours thereafter,
or
railroads
agreement between
whereas the
transportation companies is that a charge of only
20 cents for each 24 hours is made for cars while
;

right-of-way.

off their

was also lodged against the custom of
railroads to confiscate coal shipments and to divert
them to their own use. The executive committee
of the association was authorized to co-operate
with the proper officers of public-service corporations to the end that proper legislation be enacted
Protest

effectually correct this

to

the

nominating commit-

and the

The report was adopted
gentlemen named therein were unanimously

elected,

as

tee

made

report.

its

follows

—

President W. P. Engel, Defiance.
Vice-president C. C. Collins, Columbus.
Secretary-treasurer D. L. Gaskill, Greenville.
Finance Committee E. J. Bechtel, Toledo B. S.

—

—
—
H. Maxon,
Young, Ada;
Executive Committee — W.

;

Gallipolis.

J.

E. Russell, Massillon;
M. E. Turner, Cleveland; D. W. Low, Alliance;
E. H. Beil, Youngstown; F. M. Tail, Dayton.

—

Advisory Committee Samuel Scovil, Cleveland
E. Miller, Mt. Gilead; D. L. Gaskill, Green-

W.

ville.

After some other routine business, including
adoption of report of Secretary-treasurer Gaskill,
which showed a balance in the treasury, the discussion and reading of papers was proceeded with.

Papers of Thursday.
N. R. Birge read his paper on "The Series LuArc Rectifier System," describing briefly
construction, operation, advantages, efficiency,
its
distribution, color
and low-maintenance cost. It

minous

was discussed

at length.

Secretary Gaskill presented an interesting paper
on "Legislation: Its Uses and Abuses," in connection with the report of the advisory committee.
Mr. Scovil of the Cleveland Illuminating Company, one of the charter members of the associadiscussed the report and descanted sometion,
what broadly upon property rights in general, holding that the tendency which has manifested itself
too widely of late years to attack these rights
seemed to discharge
indiscriminately oftentimes
without reason its main effort against public-servwhereas if the individuals who
ice
companies
make these attacks would give a moment's thought
to the subject they would find that in attacking
the rights of public-service companies they are
like
Sampson pulling down the strong columns
which support the fabric of civilized society.
;

Cost Determination.
Further discussion followed in the nature of an
executive session, and the report of the committee on cost determination was submitted through
Mr. E. J. Bechtel of the Toledo Railway and Light
Company, who, however, was unable to be present.
The Ohio association, in common with others,
several years ago realized the necessity for definite
work along lines of cost determination, and the
present report

is

a further contribution to the sub-

ject.

A

given and reference is made to an interesting paper read before
the New England Association of Electric-light Engineers by Mr. J. S. Codman, a feature of which
paper is a bibliography of former papers bearing

upon

synopsis of the last report

this

is

subject.

The committee regrets
previous work done by

that
it

criticisms

have

not

upon the
been

as
the

numerous during the year as desirable, and
members are urged to procure and read as many
as possible of the papers scheduled by Mr. Codman, to write their opinions, arguments or criticisms and send them to the committee for its further
information and guidance.
Criticisms
received during the last year, mostly from persons
outside of the association, are referred to.
Attention is invited to the case of the Columbus
Railway and Light Company vs the City of Columbus, and a brief outline of the principles successfully contended for in that case is given, together with the findings of the special master.
The report of the committee concludes as follows
"This case has been a pioneer case in establishing the fact that the cost of supplying electricity
varies with the hours
use
which the customer
makes of his installation. It is not only a case
of interest to members of the electric-light fraternity in Ohio, but is important in establishing a
precedent throughout the United States.

"Your committee on

urged upon the members of this association that all systems of tariff be based upon
cost determinations and that the cost determination be based upon fundamental principles of running and standing costs."
In discussing the report Mr. Scovil remarked
that companies who might have to go into the
question of a maximum-rate ordinance would do
well to establish charges for current on a basis
of standing and running charges
that in order to
go into the United States court on the ground that
a given rate would deDrive the complainant of its
strongly

;

property without due process of law it would be
necessary to show that such maximum rate fixed
by the ordinance would not give a reasonable return for the use of the property devoted to the
public convenience, taking into consideration all
of the elements of cost.

Uniform Accounting and Records.
The convention next listened to the report

of
Crawford (Library Bureau, Cleveland, Ohio)
of the committee on uniform accounting and records.
He denlored the fact that methods of recording results and arriving at correct data with reference to the use of electricity and its allied appliances have not kept pace with the development
of the business itself, but the necessity for some
measure of uniformity in reports of public-service
corporations has been recognized and urged for
many years by economists and students of public
F. E.

evil.

Election of Officers.

On Thursday morning

163

costs has been endeavoring

to establish the fundamental nrinciples of properly determining costs among the members of this
association for the last two years.
This case
establishes the fact that this method of determination has judicial recognition. It cannot be too

affairs.

The state of Ohio is fortunate in having erected
by statute the Bureau of Uniform Accounting,
which is introducing uniform schedules for counties, cities and school districts, thus rendering it
possible to make intelligent comparisons.
Little
has yet been done, however, covering the operamunicipally
tion of industries
operated, such as

waterworks,

electric-light

plants,

etc.,

and

it

is

frequently impossible to get today any reliable data
for taxpayers' information of the operations of such
plants.

The committee regretted that the system in use
by many small plants in Ohio is based on cash
receipts and cash disbursements instead of on the
scientific principles of "revenue and expense." The
employment of a thoroughly practicable public accountant by such plants periodically to systematize
and devise a systematic accounting system, and
thereafter make a semi-annual or at least an annual audit of the books and analysis of the working of every department on a revenue* and expense
basis,

was recommended.
Placing Small Motors.

Low

gave some account of his experience
in placing small motors along the same lines as
covered in his paper, and Mr. Inman told of his

Mr.

success in installing similar motors, stating that
he had in July a continuous output of 24.2 kilowatts on the power circuit and 38.8 kilowatts on

the

current,
coming up.

alternating

circuit

was

showing that the power
His rates on the power

to 50 weekly continuously.
The method uniformly used for placing flatirons was free trial
with option of purchase.
Experience has shown
that advertisements or demonstrations alone can-

25

not be relied upon to

Laundry

these devices.

sell

installations

form an

power

attractive

business and must be gone after with power rates.

The

coffee

percolator, baby milk warmer, and
were selected by the writer as three

heating pad
devices which can be placed in nearly every household because of their great convenience and splendid advertising and talking points.
The large amount of business which is to be
looked for in the future in this direction can only
be fully secured by enlisting the co-operation of
the up-to-date architect and wiring contractor in
order that every new house be provided with wiring adequate to take these cooking and heating
devices. Incidentally, the writer approves the plan
of central-station people themselves setting an example in their own homes and in the construction
of new homes of this sort of an equipment. He
instances the residence of Mr. J. E. Davidson,
manager of the Consolidated Lighting Company
of Montpelier, Vt, as a striking illustration of this
progressive spirit which will make the heating
business on a broad scale successful among cen_

tral

stations.

Discussing the paper, Mr. Scovil inquired if the
writer had calculated the cost of such a simple
cooking outfit as a central-station man should use
in his own kitchen or home.
Mr. Mauger replied
that they had a tentative outfit which would cost
This, however, is not large enough for a
$55 net.
large family, which is estimated at, say, $75. These
figures are not final, however.
Mr. Selig inquired if the cooking table when
wired fulfills all the requirements of the underwriters
to
which Mr. Mauger replied in the
affirmative, and stated that it is the well-known
policy of the General Electric Company strictly to
comply with the regulations of the underwriters.
The company would not put out anything that
was not approved by them.
;

Address of President-elect Engel.

The convention having now completed

its

regular

programme, President-elect Engel took the floor
and briefly addressed the meeting. Pledging himself to work throughout his administration for the
best interests of the organization, he invited suggestions from all, whether central-station managers,

supply men or manufacturers.
He congratulated
the material men and manufacturers on their
hearty co-operation with and interest in the association, and referred approvingly to the handsome
exhibits made, which, he stated, were of a very
attractive character.
He was pleased that so many
ladies had attended, and reminded the members
that their presence did much to render these annual meetings enjoyable and to cultivate sociability

and good

feeling.

Prize

Winners in

On motion

Ladies' Contests.

Secretary

ranged from four cents per kilowatt down
to 2}i cents, if the consumer used 1,865 kilowatts
per month. He has now two customers on the
line who claim the 254-cent rate nearly every
month. On elevator load for small motors below
five horsepower he charges six cents per kilowatt.
Upon first establishing these rates he was afraid
that the peaks might conflict, but this has not
proved to be the case, as the motor load commences to drop off just before the lighting peak

Gaskill the thanks of
the convention were extended to the donors of the
several prizes presented to the ladies in various
contests.
The contests and winners were as fol-

comes

Greenville; (2)
cinnati; (3) Mrs.

circuit

on.

Electric Heating Devices.

The paper on

"Electrical Heating Devices, Their
Latest Commercial Development," by H. J. Mauger
Schenectady,
Electric Company,
of the General
N. Y., was an elaborate one, handsomely illustrated.
The fact that the first devices did not
have the confidence of central stations tended to
retard their development, but as now presented
they show remarkable endurance.
The subject of safety is important to the central station, since it stands as sponsor for these
This has been
devices to the general public.
worked out so that a water heater running dry
will not even scorch the table upon which it
The deAll soldered joints are avoided.
rests.
signers of these new types sought to add as many
conveniences and combinations as possible that
would lead not only to the efficiency of the device
but facilitate its economical operation; for example, a gluepot of this design does not require the
usual water bath, a great economy being thereby
Special attention is given to the new
effected.
departure in cooking by the use of steam instead
Neither time nor energy is lost
of boiling water.
in heating a large amount of water.
In exploiting heating devices the writer lays
down the following classification which centralFirst, devices
station men should keep in mind
that can be used on existing lighting services, taking less than 600 watts, and second, those that
The former bring
require special heating circuits.
:

immediate returns.. The flatiron was selected as
the one device which is capable of bringing the
largest income with the least expenditure to the
central station.
A number of cities were mentioned in which gratifying results had been obtained with comparatively little effort, in Washington, D. C, for example, one solicitor averaging

of

lows:

Eucher Contest— (1) Mrs. P. J. Williams, Columbus; (2) Mrs. F. M. Tait, Dayton; (3) Mrs.
George A. Williams, Cincinnati
(4) Miss Mary
;

Gaskill,

Greenville.

Guessing

— (1) Miss
Mrs. George A.

Contest

Helen

Gaskill,

Williams, CinH. C. Houck, Cincinnati; (4)
Mrs. J. T. Kermode, Cleveland; (5) Mrs. A. A.
Serva, Fort Wayne, Ind.
Bowling Contest (1)
Mrs.
Z.
T.
Dorman,
Greenville; (2) Mrs. William Adams, Elyria; (3)
Miss Annette Miller, Mount Gilead; (4) Miss

—

Mary

Gaskill,

Greenville.

Mrs. W. H. Kelsey, CleveMrs. E. L. Booth, Bellaire; (3) Mrs.
George R. Craven, Cleveland.
Second Eucher Contest (1) Mrs. A. A; Serva,
Fort Wayne, Ind.; (2) Mrs. P. J. Williams, Columbus; (3) Mrs. Z. T. Dorman, Greenville; (4)
Miss Mary A. Gaskill, Greenville; (5) Miss Annette Miller, Mount Gilead; (6) Mrs. F. M. Tait,
Dayton; (7) Mrs. R. E. Gorton, Warren; (8)
Mrs. F. B. Houghton, Cleveland.

Pedro Contest— (1)

land;

(2)

—

The

prizes

consisted

of

electric

heating

and

cooking utensils, fans, lamps, etc., donated by the
General Electric Company, the Westinghouse Electric and Manufacturing Company, the W. J. Barr
Electric Manufacturing Company, the W. G. Nagel
Electric Company, the Robbins & Myers Company,
the Fish Electric Company, the American Electrical
Heater Company, the Post-Glover Electric Company, Cleveland Electrical Supply Company, Moreau Gas Fixture Manufacturing Company, the
Star Electric Company, the F. Bissell Company,
the Erner Electric Company, the Doubleday-Hill
Electric Company, Fort Wayne Electric Works
and the Cleveland Window Glass Company.

Concluding Business.

On

of Mr. Turner the committees on
and on publicity
determination, on records
were continued, and a committee authorized to report on the progress of high-efficiency lighting
units and of electric heating devices.
It has been customary in this association to take
cost

motion

1
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a straw vote as to the next place of meeting for
the guidance of the executive committee, which
The
determines the place and also fixes dates.
subject, however, was not brought uo at this time.
At the suggestion of Mr. Scovil and others it
is probable that an invitation will be extended to
(in
which state
central-station men in Indiana
there is at present no state organization) indinext
year's convidually and informally to attend
On motion, this
vention of the Ohio association.
matter was referred to the executive committee,
the intention being to invite them to attend the

meeting as

visitors

and honored

regular

Convention

Reynolds of Pittsburg
Doubleday-Hill Company.
Springfield,

was

111.,

Works,

Electric

Fort

Wayne,

Ind.

Company's exhibit included
Electric
a number of the new heating and cooking devices, new high-efficiency lamps and latest improvements in Holophane shades. The G. E. men present were
W. J. Hanley, H. B. Goodloe, Columbus J. B. Pevear, H. C. Houck, A. H. Meyrose,
L. R. Dunkle, A. E. Alley, R. W. Palmer, Cincinnati
A. S. Hertz, Cleveland C. F. Conn, N. R.
Bfrge, Schenectady
F. W. Willcox, George C.
General

:

;

;

;

Osborn, Harrison, N.

J.

;

H.

J.

Mauger, Schenec-

tady.

instruments,

portable
the

represented

H. Hodde of the Sangamo Electric Company,

J.

;

Westinghouse Electric and Manufacturing Company was out in force. It exhibited a full line of

Notes.

Elliott

of Cleveland, National Carbon Company; F. Bliss
of Cleveland, Buckeye Electric Company
A. A.
Serva and George B. Edgar of the Fort Wayne

;

guests.

business of the convention having
been concluded shortly after noon on Thursday, an
adjournment was taken sine die.

The

September

present.

direct-current,

single-phase

and polyphase wattmeters, arc lamps for all circuits, fan motors for all currents, ceiling and desk
types, and distributed incandescent lamp baby dicissued in behalf
of
the Sawyer-Man
Company also a book of Westinghouse views and
one-eighth-horsepower type
alternating-current
motors. Mr. J. C. McQuiston came along tc help advertise, and with him were G. B. Dusinberre, R.
W. Beebe.C. O. Baker, C. P. Billings, Cleveland;
W. Schrantz, J. A. .Brett, Cincinnati; T. L.
J.
Schrantz, H. C. Marsh, Columbus, and W. F. Fowler, Pittsburg.
tionaries,

;

of Chicago was present
Bryan-Marsh Company.
The Pittsburg Transformer Company, with
transformers, was represented by H. G. Steele.

W. Godfrey

Fred

to

the

represent

its

The National Carbon Company was represented
by A. B. Pyke and A. G. Summerell of Cleveland.

The Cleveland
care

taken

of

Company was well
by H. H. Cudmore and W. C.

D

Waterpower Development for Montreal

Marker.

and Quebec.

Company.

The Electric Appliance Company showed Sangamo meters, Gem-Zenith and Gem-Packard lamps.
H.

P. R. Boole and George
were on hand.

Porter

Chicago

of

exhibit of the Shelby Electrk Company,
a hitch in transportation, failed to arC. Fish, however, radiated his pleasing
rive.
J.
personality and made up the deficiency in tangible
material.

The

owing

to

H. W. Johns-Manville Company

exhibited

its

oil

switches and cut-outs, service and subway boxes,
fuse boxes and Sachs Noark fuses and blocks.
R. R. Braggins and H. McKinley represented the

company.
Lafayette

Electric

Manufacturing

Company

transformer, the merits of which were
capably exploited by Mr. William Hornberger,
who attended this convention for the first time.

showed

its

He made many

friends.

Allis-Chalmers Company's exhibit, consisting of
induction motor and sample of turbine blading,
with full line of literature, was delayed in arrival,
but finally "got there," and was in charge of
George A. Williams of Milwaukee, Clay Sprecher
of Cleveland and F. C. Colwell of Cincinnati.
Electric Heating Company of Cambridge, Mass., exhibited quite a line of household,
laundry and tailor irons, cooking utensils, including chafing-dish outfit; also quick-heating water
cups, soldering and curling-iron heaters, dentists'
sterilizer, gluepot and heating pads, in charge of

Simplex

I.

W.

Reynolds.

Brilliant Electric Company had a
hibit of new high-efficiency Brilliant

handsome ex-

tantalum and
This exhibit when lighted up in the
It
also
evening was very generally admired.
showed the tipless lamps. Representing the company were E. V. Hannecke, R. S. Jackson and
E. J. Kulas of Cleveland.

Gem

lamps.

The Wagner

Electric

Manufacturing

Company

switchboards, portable indicating instruments and single-phase elevator motors, in charge
of that Chesterfield from old St. Louis, Mr. C. E.
Delafield.
Others in the Wagner crowd were
Walter Robbins of St. Louis, Dean Emerson of
Cincinnati and L. B. Hoit of Cleveland.
displayed

The Phelps Company

of Detroit showed its adincluding Wink sign frame,
The latest
Skedoodle "J," turn-down lamps, etc.
thing it has put out is the owl and dog, each of
which were well trained and would wink whenThe ladies liked
ever Benson looked their way.
the dog; the men liked the owl.
W. J. Phelps
and F. T. Benson represented the company.

vertising

novelties,

The Nernst Lamp Company, Mr. Max
sales manager, made an exhibit

general

Harris,
of its

series street-lighting system, using the Nernst lamp
in conjunction with arc lighting on either 6.6-ampere or 7.5-ampere circuits. Besides Mr. Harris

were present S. P. Wilber of Pittsburg,
F. Hoover of Cincinnati, James L. Anderson of
Columbus and Charles H. Davis of Chicago.

there
J.

Among
ert

the familiar faces were those of RobGorton of Warren, representing the New

E.

York and Ohio Company
York,
E. L.
tric

of

the

;

W.

P.

Ambos

of

New

Osburn Flexible Conduit Company;

Van Winkle

of Cincinnati, Post-Glover ElecS. R. Fralick of Chicago, Benjamin

Company;
Company;

Electric
Electric

Oscar Carman, Stanley-G. I.
Manufacturing Company; N. C. Cotabish
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lends itself admirably to further development, for
widens and forms a natural reservoir in which
to store surplus water and to provide for the season of drought. The company has erected there,
it

according .to the plans of Mr. E. A. Evans, chief
engineer and general manager, a dam 84 feet high,
the highest in Canada, for such a purpose. The
dam is 67 feet four inches wide at the base and
12 feet wide at the crest, with a reservoir capacity
of 52,000,000 cubic feet of water.
The contract for the plant to develop this power
has been awarded to the Allis-Chalmers Company's
Canadian representative, the Allis-Chalmers-Bullock, Limited, Montreal.
The equipment to be furnished will consist of a 1,500-kilowatt alternatingcurrent generator, driven by a 2,225-horsepower
turbine waterwheel. The new power house is expected to be in operation by early December of
.this year.

The Quebec Railway, Light and Power Company
has under consideration a further development at
the Three Falls, two miles up the river, which,
when developed, will provide for future demands
for power.

Electric Drive for a

Tacoma

Sawmill.

A

Electric Supply

Fred Bissell, F. N. Knierim and A. F. Knierim
came from Toledo in the interest of the F. Bissell

i,

The Montreal

Light,

Heat and Power Company

has undertaken to develop the power at Soulanges
Rapids, so that the St. Lawrence River, at a point
40 miles away, will be made to furnish power for
the city's needs. The power house is being erected
near Lock No. 4 of the canal. This company has
already accomplished much toward the "harnessing"
of the neighboring waterways. It has drawn power
from the Lachine Rapids, four or five miles away,
the Chambly Rapids on the Richelieu, about 17
miles away, and the Shawinigan Falls, on the St.
Maurice, 86 miles distant.
The development at Soulanges Rapids is the only
plant of similar capacity and class so far designed
and built on this continent. The contract for furnishing the hydraulic turbine and governing equipment was secured by the Canadian representatives
of the Allis-Chalmers Company.
The principal turbines, three in number, are each
designed for a maximum capacity of 5,350 brake
horsepower on the shaft, under a head of 50 feet.
Each machine will drive a 3,750-kilowatt generator,
direct coupled to it.
The turbines will be equipped
complete with self-contained type oil governors for
the purpose of securing the necessary speed regu-

notable example of electric drive for a modern sawmill plant now in process of building is
the mill belonging to the Dempsey Lumber Company of Manistee, Mich., located at Tacoma,

Wash. This company,- which has been operating
for over 30 years at Manistee, where its cut was
completed 'last season, has acquired large tracts
of standing timber in the state of Washington

in addition to the main
two smaller exciter units, each with a
capacity of 300 brake horsepower and operating at

to supply the new mill for many years
come.
Building operations were begun some
time ago on the Tacoma mill, which is to be situated in the city of Tacoma on a mill site of about
50 acres area, located on tide water.
The entire equipment for this plant sawmill,
steam and electrical was purchased from the
Allis-Chalmers Company of Milwaukee.
The contracts
for
the
sawmill machinery, which were
placed some time ago, specify an outfit which will
be of the heaviest type that has ever been built.
The steam and electrical equipment ordered recently is designed amply to fulfill all requirements
of the heavy service contemplated.
The sawmill
machinery outfit includes an 11-foot bandmill carrying band saws 18 inches wide and a nine-foot
bandmill having double-cut saws of the same width,
with a complete equipment of log-deck machinery.
Pacific Coast carriages, etc., for handling logs up
to 10 feet in diameter and 120 feet long.
The
edger is capable of handling 10-inch timber and
is
The slashers and trimmers
84 inches wide.
will take lumber up to 50 feet in length.
The mill building will be 66 feet wide and about

a speed of 450 revolutions per minute.
In laying out the power house, ample provision

500 feet long.
The power plant will consist of
eight 72-inch by 18-foot high-pressure boilers, with

is being made for the addition of another turbine
generating unit at some future time.
feature
of the hydraulic construction is the draft tubes for
the larger units. They will be molded in concrete,
and it is said that this construction will be the first
of the kind in Canada. The wheel chambers will
be built in concrete, and the roadway along the
canal will pass over them. It is asserted that with
concrete the necessary curves in the tubes can be
made to cause less friction than with the ordinary
steel or iron penstocks and that great power can
be developed from the given fall of the development.
It
is
expected that the first main turbine and
exciter will be delivered at the power house early
in November.
The chief engineer in charge of the

Dutch oven

lation.

There

will be furnished,

turbines,

A

plant
in

is

the

Mr. William MacLea Wallbank, well known
United States and Canada.

An important addition to the developments of
waterpowers, with which the province of Quebec
is well supplied, has been undertaken by the Quebec Railway, Light and Power Company. Up to
the present time this company has derived power
from the famous Montmorency Falls, but this has
proved inadequate for present needs, especially in
the winter season, when the water is low. Additional power has therefore become necessary, so
that the present development wiil supply an everyday requirement.
The city of Quebec has apparently recovered all
its old-time prosperity, and, with the arrival of the
new Canadian Pacific express trains and the construction

of the

Grand Trunk

Pacific,

a large de-

mand for additional power has set in.
Owing to the conformation of the banks,

it

is

impossible to increase the power at Montmorency
itself,
but half a mile above the falls the river

sufficient

to

—

—

settings, connected to a concrete stack
100 inches in diameter and 120 feet high.
twin
Reliance engine having cylinders 26 inches in di-

A

ameter by 36 inches stroke is to be installed seperate from the electric plant, which will be driven
from separate engines for the generating of power
and for lighting purposes as well as for operating
the planing mill, where each machine will be
driven from individual motors. The dry kilns will
be

constructed

of

concrete

blocks,

making them

fireproof.

The

equipment for the eleca 22 by 36-inch Reliance
Corliss
engine
direct-counled to a 300-kilowatt
60-cycle three-phase engine-type generator, two exciter sets, each of 25 kilowatts, and 11 induction
tric

recently purchased

plant

consists

of

motors of various capacities for driving individual
machines.
Two 10-horsepower motors operating at a speed
of 1,120 revolutions per minute will drive the
trimmer saw.
A 30-horsepower motor will be
direct-coupled to the ripsaw running at 680 revolutions per minute.
Another 30-horsepower motor
will operate a moulding machine running at 850
revolutions per minute, and two 40-horsepower
motors will run No. 94 matchers, operating at 850
revolutions per minute, to which they will be direct-coupled.
A bandsaw running at 690 revolutions per minute will be driven by a 40-horsepower
motor, and a 100-horsepower motor will be belted
to a blower equipment operating at 680 revolutions
per minute.
A planer and a twin matcher will
each be driven from 50-horsepower machines running at 850 revolutions per minute.
The generator is an engine-type machine with
revolving field.
The armature is stationary and
bears the high-voltage winding.
Each armature
coil can easily be taken out and repaired in case

:
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insuring continuous operation and
The generator
for repairs.
separately excited from an engine-driven exis
citer with current not exceeding 85 amperes at 120
One exciter is direct-coupled to a 440-volt
volts.

minimum

165

Each machine throughout the entire plant is individually driven, as shown by the following enumeration of motors and the machines they drive:
One one-half-horsepower motor driving an emery wheel
one one-half-horsepower motor driving
a grindstone
one five-horsepower motor operating
a rip saw varying from eight to 14 inches in
diameter; one 15-horsepower
motor driving a
molding machine one 15-horsepower motor operating a universal planer
one five-horsepower motor
driving a 10-inch cross-cut saw
one two-horsepower motor operating a tenoning machine one
five-horsepower motor driving a pony planer one
four-horsepower motor driving a panel raiser one
one-horsepower motor driving a shaper; one threehorsepower motor driving a hand- feed planer; one
three-horsepower motor driving a band saw
one
three-horsepower motor driving a rip saw.
The accompanying illustrations show several of
these applications and are striking examples of

thus

of injury,

:

loss of time

QUESTIONS AND ANSWERS.
Current Required for Electric Hoist.
Question.

;

is
three-phase induction motor, while the other
The
driven from a New York Safety engine.
finished plant promises to be in every way the
finest of its kind ever constructed on the Pacific

;

;

Coast.

A. I. M., Joliet: What current would be used
by an electric hoist on a 200-volt circuit when required to raise a load of two tons 180 feet in a
minute, assuming that the efficiency of the whole
arrangement is SO per cent.?

;

Two-phase Motor Equipment
Uniontown Lumber Mill.

of

Answer.

;

a

The power needed

X

;

2

X

2,000

is

180

;

In many respects the conditions encountered in
lumber mills present problems in power transmission that are not found in other industries. The
inflammable nature of the material used, the size
of the work handled and the severe power demands
for starting and operating wood-working machinery of necessity require a motive power that is
not only immune from fire risk, but one that will
withstand heavy fluctuations in load and operate

horsepower,
33,ooo

;

X

4,000

X

746
watts.

33,000

;

the

180

or

The power

supplied

is

X 200, where I is the
X 200 X .50 = 4,000 X

I

Then

I

severe conditions encountered in this class of
Owing to the rush of work in this plant

current.
180 X 746

33,ooo

service.

I

7,200

=

X

746

= 162.8

amperes.

33,ooo

Efficiency of Arc Circuit.
Question.
B. M. G.,
efficiency of

Evanston, 111.: What would be the
an arc circuit supplied by a generator
giving 6.4 amperes over a line 12 miles long of
No. 6 B. & S. wire to 53 arc lamps, each adjusted
to 46 volts?
The temperature of line is assumed
to be 70 F., and the power required to run the
generator is 30 horsepower.

Answer.
Taking

the value

as

0.395

ohms per thousand

of the resistance
of No. 6 wire at 70

feet

in

we

get for the resistance of the line:

2

X

X

=

X

0.395
50.05 ohms.
the line is
(SO.05
6.4)
6.4
2,050 watts.
The power given to the lamps is:
53 X 46 X 6.4
15,603 watts.
The horsepower given by the generator

Then

12

the

5,280

power

lost in

=

X

X

=

fore

And

=

+

there-

is

2,050) -=- 746
(15,603
23.7 horsepower.
the efficiency is 23.7 -4- 30
79 per cent.

=

Copper Loss.
Question.

H. C, Valparaiso, Ind.
amperes of current at two per
P.

:

What number

of

cent. loss, 220 volts
direct current at the generator, can be carried i}4
miles over a 300,000-circular-mil copper cable?

Answer.

The answer

question is 9.84 amperes,
provided the return of this circuit also has a crossthis

to

section of 300,000 circular mils.

Three-horsepower Motor Driving Rip Saw.
15-horsepower Motor Driving Molding Machine.

Wiring Distribution.

Five-horsepower Motor Driving Cross-cut Saw.
15-horsepower Motor Driving Planer.

Question.

INDUCTION MOTORS DRIVING WOOD-WORKING MACHINERY IN A UNIONTOWN LUMBER MILL.
the

—the

the

sarily

various machines with as little obstruction to
handling of material as possible.
These conditions have only been partially ful-

by the. use of overhead belting
driven from a central source of
power, which
is
transmitted through numerous
countershafts to the final point of application. In
such installations there is an excessive loss of
power by overcoming friction, which is increased
by the slipping of belts and the severe fluctuations
of load.
Belts and shafting also obstruct the free
handling of material and add to the fire risk, on
account of the accumulation of dust and grease

filled

and

the

in

past

shafting,

'

—

running night and day there is necesaccumulation of shavings and sawdust, which, in some instances, nearly cover the
motors, furnishing a forcible illustration of the
immunity from fire risk secured with induction
motors. Some of the motors have covers, which,
with the accumulation of refuse coming from machines,
prohibit ventilation
and that, together
with the severe starting conditions, requires motors
of exceptional strength, capable of operating under
adverse conditions.
The installation is operating night and day, and
giving entire satisfaction to the owners, who
is
mill
a

large

asks
Kindly give me the
correct size of copper wire to carry 20 lamps of
16 candlepower and 3% watts at no volts as per
diagram at two per cent. loss. Where is the center of distribution in the diagram, assuming that
all lamps are of equal distance apart?
is the
"center of distribution" determined as per standard
wiring tables?

Arkansas

Reader

:

How

Answer.

;

•

With wiring

out as in Fig. 1, a No. 15
B. & S. wire will be needed on each side of the
circuit, or a total of 130 feet of this size of wire.
With the wiring as in Fig. 2, a No. 13 B. & S.
laid

r/Q

.

on pulleys and around bearings.

The foregoing

conditions

led

to

a

demand

for

main
eliminate many of the objectionable features, and
By its
electric drive was the natural outcome.
adoption the various floors and sections can be
subdivided so that any machine or group of ma-

some method of operation

may be

would

that

flexibility

attending

its

operated

which

is

especially

use.

led the Eggers
Uniontown, Pa.,
to adopt electric drive in its mills, and the installation furnishes an excellent example of this
It

was these considerations that

& Graham Lumber Company
mode
The
house

of Westingoperating on
current- being fur-

electrical

equipment

consists

two-phase

induction

motors

200-volt

by

the

circuits,

West

the

Penn

Railways

Company.

/or a

//OK

Trolley Extensions

in

Chicago.
A-/Q.

The West Side

cable lines in Chicago have been
converted to trolley service. With this work done
two of the three tunnels under the Chicago River
that long have obstructed navigation are clear for
the work of temporary lowering. Contracts for
lowering the two West Side tunnels and the La

Street tunnel to the North Side have been
let by the receivers of the Union Traction Company.
"Trolleyizing" of the North Side cable lines will
be completed within the next 30 days, according
to General Manager Roach, and then the contractors for the La Salle Street tunnel will start lowering that structure.
Salle

of operation.

60-cycle

nished

of

/.

*<*

in the

independently, producing
valuable in overa
time work, when power requirements are small.
Further, the use of electric motors to a large extent eliminates the use of overhead belting and
shafting, which removes the objectionable features
chines

consider electric drive the only successful method
of operating lumber mills.

The
tion

Man.,
in

British

Association has accepted an invitameeting in 1909 in Winnipeg,
Next year's meeting will be held
and that in 1908 in Dublin.

hold
Canada.

to

Leicester,

its

A

*=c
/o7.S
i*=^

//o<s.

vc

£.

K

S07.&

V.

Si

DIAGRAM OF DISTRIBUTION.
wire will be needed on each side of the circuit
and an additional run of 65 feet of this size wire,
In the first
or 1 totrl of 195 feet of No. 13 wire.
case the maximum lamp voltage will be no and

minimum

In the latter case the voltage
In each case the
be 107.8.
lamps are connected across the wires (a a).
The center of load is at (L) and the center of
distribution at (C) in each case, the latter being
at a point in the circuit nearest to the center of
the

of

all

load
side

107.8.

the lamps will

where the

total

of the circuit.

current

is

flowing

in

each
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this

heading

will appear,

from time

to time, articles,

to increase the existing

Central-station

and

It

Business— How

How

to

Keep

By Frank M.

It.

suctions and examples which

for electric current

demand

to Get
1

Tait.

average central-station man
was bending every energy to secure the lowest possible generation and distribution costs of his curand the greater problem of securing a
rent,
larger volume of desirable business was not the
leading question it has become the last few years.
Today the central-station man is asking how he

Time was when

the

the power factor of his plant, and
what are the best means of procuring the desirable
new business, and when it has been obtained how
he may best retain it and encourage the further use

may improve

of electricity after it has been connected to the
system.
These questions are ones that must be very carefully considered, and a plan of, action to produce
quick results must depend upon the past performances in the particular town or city considering the

problem.
the getting of .new business has
not been followed in a systematic manner or perhaps not at all, and the results obtained meager or
not satisfactory, it will be necessary to make a fresh
If the company does not oossess a complete
start.
card index of the town, active young men of pleasing address should be sent out to make a buildingto-building canvass to procure the data necessary
to compile a complete card index showing the
style of house, location, owner of same and his
business, tenant and his business, whether the
house is wired or piped, if the fixtures are in,
and, when possible, the feeling of the tenant toward the electric-light company and the use of
These cards should also bear the date
its current.
and the name of the canvasser. When the cards
are carefully taken and properly filed they form
a true guide to the whole field desired to be
worked for better and more electric business.
After the card has been obtained a complete list
should then be made from same, indicating the
buildings, etc., that seem to offer the best opportunities for business. The town or city should then be
divided into sections or districts, with the list of
prospects located in each district and tabulated. The
next problem is to secure a proper type of canvasser
to solicit the business in each district, and this part
of the central-station scheme is a difficult one, for it
is soon learned that good solicitors are hard to obtain, and it is acknowledged that a first-class canvasser, who can close good business every day, is
one of the most important personages about the
whole central-station system.
satisfactory method is to employ bright, energetic, clean-cut young men of oleasine' address and
courteous manner and carefully train them for the
position of canvassers.
The new canvasser should be placed in the several
departments of the company until he obtains a
good insight into the requirements of first-class electrical service and thoroughly appreciates the necessity of observing the details that go to make, up the
satisfactory electric current he is to sell.
When the candidate has advanced far enough in
the operating and complaint departments he should
be turned over to the chief canvasser or other official
who has charge of the new-business department, to
be further coached along the line of his duties, and
then sent out for a few days, in company with
an experienced canvasser, that he may observe the
method of approaching prospective customers, arguments used, etc. He should then be given a district
and started off to produce the proper amount of
profitable new business required of him.
In order to keep an accurate record of what each
canvasser is doing, it is very necessary to have them
fill
out daily an accurate report blank, and these
daily blanks must be correctly kept, and the results
obtained by each man
should be tabulated each
week, showing the names of parties called upon,
number of contracts closed, reasons for not closing
all of them, amount of new business added to old
customers, expense items, etc.
From these weekly
sheets may be readily learned the percentage of
contracts closed to calls made, the cost per call,
per contract closed, per kilowatt of new business
obtained, or in any particular way the data may be

Assuming

that

;

A

weekly sheets auicklv indicate the men
who are producing the business, and by properly
allotting the districts no trouble would be found
in producing satisfactory results all around, and
the canvasser who does not put in good substantial
work in his district cannot escape the weekly

These

inquiry.

Each canvasser should be paid a

definite weekly
and at the end of stated periods should
an additional recompense, in the way of a
commission or bonus, based on the value to the

salary,

receive

company

new

business he obtains.
Further rewards should also be offered to the canvasser making the highest record in a eiven time.
The districts covered by the various men will indii.

A

August
ing

of the

paper read before the Ohio Electric Light Association,
Mr. Tait is manager of the Dayton (Ohio) Light-

22, r(;o5.

Company.

to create

will

be of assistance in the constant effort

new demands.

a great help and with the
head of the canvassing departthe men with enthusiasm for each

These

meetings

proper

man

ment

will

are

at the

fill

day's work.
To afford the canvassers and other men about
the plant as well an opportunity for studying the
theoretical as well as the practicable side of the
business and make them better salesmen and workmen, every company should feel able to purchase
a number of the best books published on the various
branches of the business and also keep on file
the leading electrical magazines, journals, etc.
The men should be encouraeed in their desire for
more knowledge of the business they are engaged
in and nothing helps promote this spirit more than
to have meetings in the evenings at regular intervals, at which meetings a talk may be given by
the superintendent or any man in the company
who is capable of affording information along any
line of the business.
Pertinent questions should be solicited from the
men and all should feel that their interests and the
lighting company's interests are the same.
Efforts
spent along these lines will be liberally repaid by
the higher quality of work performed by the men
and the larger amount of good new business obtained by the canvassers.
The number of canvassers that may be used to
advantage will depend upon the locality, and in
some places it is found desirable to have special
men in addition to the regular canvassing force.
These special men may be experts along the line
of electric signs, cooking and heatino- apparatus,
decorative and window lighting, power, etc., while
in others the chief canvasser or superintendent is
usually a man capable of looking after this special

work.

To further facilitate the canvassers' work it is
desirable to have advertising- matter that will keep
the lighting company's product constantly before the
public.
This result may be partly accomplished in
the local newspapers and satisfactory space should
always be purchased and attractive, timely copy inserted and frequently changed.
The newspapers
will also be likely to be friendly to your company
if this medium is used.
To enable the canvasser to get to the man who is
thinking about wanting electric current, the followup scheme of individual letters is a good one. These
letters should be written in a clean-cut style, with
as few words as possible, and sent to the merchant,
manufacturer or tenant, and enclosed with each letter, a stamped return postal card ready for return if
they are interested. These letters should be mailed
to a well selected list compiled from the card index
and should be sent at intervals close enough to keep
the matter ever before the prospect until he finally
decides to investigate and returns a postal card and
the canvasser's opportunity arrives.
All envelopes leaving the electric-lighting company's office and going to consumers or others in the
territory covered by your mains should always carry
a dodger or booklet, relating to some anoliance for
the economical use of electric current, and the leading manufacturers of these appliances are now furnishing, gratis, quantities of their booklets with the
lighting company's name Drinted on same.
All construction work, wagons, tool boxes, etc.,
should be properly decorated with banners or labels
calling attention to the use of your product, and no
opportunity should be lost sight of in keeping your
commodity in the public eye.
convenient and very satisfactory method of
keeping before the public day and night is the use
of prominent billboards in the various districts and
have a concise advertisement painted on same and
by means of trough reflectors illuminate the bill-

A

at night.
of electric signs for advertising- the

The use

assist the canvassers, exploit the use of curduring the daylight hours, and it is well to
arrange that they may offer appliances like electric
sad irons, sewing machine motors, vibrators, etc.,
on a free trial basis for two weeks or more with
the understanding that the appliance will give satisfactory and economical results during the trial and
allow the customer the privilege of purchasing same
at the end of the trial at about cost price or return
to the company without expense if they are not
satisfactory and merely pay for the current consumed during the trial. It is a fact that very few
trial installations ever come back on the company.
It will be well to remember in this connection that
a canvasser should see to it that the trial user
thoroughly understands the proper use of the appliance and the trial should be carefully watched to
this end by the canvasser concerned.
With all the advertisement and follow-up systems,
dodgers, bulletins, etc., it is necessary that the canvassers follow up every possible clue to new business and present the matter in the proper light personally, for there is nothing as good as the personal interview by a clever canvasser.
When new business has been obtained and ponnected to the lines the central-station should then
make the satisfactory service of the customer its

rent

cate the proper method of handling this feature of
the new-business department.
To facilitate the efforts, of the canvassers, it is
desirable, if possible, that a room be especially devoted to their use. Every morning the first hour
should be given over to the discussion of the past
day's trials, troubles and tribulations, and a full and
frank talk on the best ways and means of obtaining
and of avoiding past difficulties
results
better
should be engaged in by the respective canvassers
and the chief canvasser, superintendent or whoever
is responsible for the new business of the company.

board

desired.

lighting

and

igo6

To

SELLING ELECTRICITY.
Under

i,

com-

pany's business is also a good means of burning
the lighting company's product into the public mind.
Both of these methods indicate to other advertisers
the value of electrically lighted stems and billboards
and indicate new business in this direction.
It is this publicity and constant pounding of the
word "electricity" into the minds of the public that
brings a central-station business.
When a manufacturer's steam plant breaks down and he wonders

what he can do when a kerosene lamp explodes
and the user wants safer light; when the decorator
;

sends in a large bill for retouching walls in a residence and the owner thinks of a light that will not
smoke and disfigure paperings and tapestries then
it is that the constant
hammering of these advertisements, letters and canvassers' efforts has its
effect and the electric current its reward.

—

particular object of attention.
polite letter of appreciation should always be

A

mailed to every new customer and enclosed with his
approved copy of the electric current agreement,
and the anxiety of the lighting company to give
absolutely satisfactory service at all times and to
everyone on the line should be touched upon in
this

letter.

canvassers responsible for the new business should inquire of the new user, after it is
in use a few weeks, if everything is satisfactory
and as represented, and also remind the customer that the company is always waiting to do
the right thing if the service requires any attention from any cause whatever.
The complaint department of every lighting company bears a vital relation to the keeping of new
business and the enlarging of the old business.
Those in charge of same should be diplomatic and
courteous to a high degree and fully posted on
the policy of the company. Telephone calls or'
complaints relating to the service should always
be handled intelligently, promptly and courteously.
Every complaint received should be attended to
at the earliest possible moment, and it should be
the aim of every person connected with the lighting company to give the customer entire satis-

The

_

_

faction.
difficult proposition in some ina matter of record that special
line always pays the lighting
this
company, and too much stress cannot be laid
upon this particular point.
While this paper may not fit the requirements
of all lighting companies, the scheme noted, enlarged or curtailed, as may be needed by the size
of the district covered, will be found satisfactory.
Human nature is nearly the same everywhere, and
the central-station man who will see to it that every
person in his company, from the president down,
studies the interests of the customers, attends to
their complaints promptly and satisfactorily, renders honest and good service, properly rewards
the canvassers who bring in the business, will
soon find as much new business and enough enlargement of the old business as the most active
electric-lighting man can take care of in a rapidly
growing power plant. In addition to this, think
of the possibilities for a large business in any
community served by a central station that has
the confidence of the entire public and the business good-will of the individual citizens.

This

may

stances, but
effort along

be a
is

it

School of Instruction

in

the Gas and

Electrical Business.
The Denver Gas and Electric Company

of

Den-

Colo., has a practical school of instruction
which in two years from now, it is expected, will
turn out men fitted to take hold of any end of the
with efficiency. The
business
electric
gas and
school is a plan evolved by Henry L. Doherty,
president of the Denver company, to supply his
various companies with men qualified to handle

ver,

every branch in connection with the manufacture
sale of gas and electricity.
The pupils of the new school are students from
Purdue, Cornell, Wisconsin, Michigan, Massachu-

and

They have all
setts Technology and Dartmouth.
had some experience in engineering work, but their
training in the Denver school will not be confined

They will spend a short
to the technical side.
time in each department, so that when they have
completed the course they will be able to manage
a gas and electric company with intelligence and
Mr. Doherty's plan has considerable merit,
success.
as it will give the gas and electric world men
thoroughly trained in the most advanced principles
of the business.

The management of the Galesburg (111.) ElecLight Company announces that the company

tric

will

A

increase

the

capacity of the plant this fall.
the building will accommodate

new addition to
the new machinery.

:
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Index of Possible Business.
By J. M. Robb.

1

One of the most necessary essentials of a systematic campaign for new business is a Possible
Possible Business Index is to
Business Index.
the conduct of a new-business department what
plans and specifications are to a piece of con-

A

No two men will work up their
struction work.
new-business data precisely alike. Where one will
want a complete plan, setting forth every detail,
another will be content with a freehand pencil
sketch with a very few notes.
It is well to bear in mind that when a man
goes hunting he must have a pretty definite idea
If you have in your new-busiof what he seeks.

167

supplied with current. Make the sheet for this
class of business show an itemized statement of
the connected load.
Red paper for a building where current has been
supplied, but, for some reason, has been disconnected.
Brown paper to indicate power prospects.
Green paper to indicate sign prospects.
Properly laid out and handled, the Possible Business Index will not only show the possibilities for
business, but it will
also
show the amount of
work done on each prospect, and when the business is finally secured, the index sheets can be
used to keep a record of the business obtained by
each solicitor. This is easily accomplished by noting on the sheets the orders to be credited to the
solicitors and then filing them in a separate binder
behind the name of the solicitor who is entitled to

rust or corrode, or be injured in any way by
the action of the current and the presence of the
water. At the upper end of the porcelain tube there
to

another bronze fitting, with insulating joint above
it, which supports the spout.
One wire leads from
the switch to the upper bronze fitting on the porcelain tube, and the wire from the other side ot the
switch leads to the lower bronze fitting. The porcelain tube and the bronze fittings are surrounded by
a brass tube iJ4 inches in diameter.
The total
height of the heater from the bottom of the inlet
valve to the top of the spout is 20 inches, and
all fittings are nickel plated and highly polished.
If the water valve is open but the switch not
is

credit.
FIHTUREB

.

Then, periodically, the revenue, from such business can be posted to the sheets credited to each
solicitor and his income-earning value
is
thus
readily determined.
One of the best methods of starting your so-

.
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REMARK-.

DATE
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have them

licitors is to

first

go over their territory

make up

reports for the Possible Business Index. In this manner the ice is more easily broken
for a new man, and he quickly becomes familiar
to

with his territory.
Periodically, at regular intervals, depending upon
local conditions, have your man check up
the New Business Index and carefully make the
necessary corrections.
If you are mailing matter to your prospects, this

your
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INSTANTANEOUS ELECTRIC WATER HEATER.

BLANK FORMS OF A POSSIBLE-BUSINESS INDEX.
ness campaign a complete index of the possibilities
your
in your territory, you will waste less of

new-business appropriation.
While cards are generally used for such an index, loose sheets five by eight inches in size and
bound in binders will be found to be far more
useful, and, in addition, will give all of the advantages of a card index.
Some of the advantages over cards are as fol-

lows

per cent.

To

in keeping your Possible Business
to date, give your solicitors credit for

assist

dex up

In-

any

business closed in your office, where the index
shows the solicitor has called on the customer
within 30 days of the date of the order.

:

The
useful

sheets

are

larger,

giving

more

space

for

Instantaneous Electric Water Heater.

data.

sheets bound in the binders will always be
found in their proper sequence, and, if necessary,
can be removed from the binder as easily as a

The

card from a file.
By using thin paper much more information can
be filed in a given space.
the
By using a thin binder, it may be carried
pocket, and in this manner the sheets are much
easier to handle in the field than cards.
Forms 2 and 3 and "A" give a set of forms
for a Possible Business Index. Form "A" is to
be printed on the reverse sides of forms 2 and 3.
These forms are self-explanatory. The telephone
number is put in because often very effective soThe data file
liciting can be done by telephone.
number is to be used when correspondence or estimates, etc., accumulate in soliciting a prospect.
An envelope, large enough to contain all of the
letters, estimates, etc., in flat sheets, is used, given
a number and filed in your data files. The envelope number posted to the index sheet gives
quick reference to all of the data on file for the

m

prospect.

Your Possible Business Index should contain a
sheet for each house or prospect in your territory.
As your territory is extended put in a sheet
for each house or prospect in the new territory.
Arrange your orders so that every meter set,
remove or transfer order and every appliance order will go to the person in charge of the Possible Business Index, so that it will be always
up to date and show a complete list of all electrical appliances you are supplying with current.
Remember that your index is your guide for directing your fight for more business, and the more
careful attention it receives the less effort you
will

practice will not only save money in postage, but
the moral effect upon your prospects will increase
the efficiency of your new-business department many

waste.

Use different colors of paper to indicate the
For instance
different classes of new business.
White paper may indicate a building where no
current has ever been sold.
Yellow paper to indicate a building

now

being

I.
Part of a paper on "Organization and Conduct of a Newbusiness Department Suitable for Central Stations in Citiesof
50,000 Population and Under," which was awarded the third prize
in the recent competition of the Co-operative Electrical Development Association. Abstracts of papers winning the first and
second prizes have already appeared in the Western Electrician.
Mr. Robb is connected with the Peoria Gas and Electric Company,

After considerable experimenting and many tests
conducted during the past year, the H. C. K. Company has produced a new form of electric heater for
heating water instantaneously.
It was found during the tests that it would be impossible to heat
water instantaneously by any other method than
direct contact between the water and the heating
element.
This form of heater was then developed,
but while the efficiency could be maintained extremely high, and the heating of the water could
be made as rapid as desirable, the life of the heating element depended altogether upon the presence
The problem was solved when an
of the water.
automatic cut-out was applied to the electric water

which would interrupt the current when the
water ceased to flow^ or if the flow should be reduced to such an extent that the water in the
heater,

heater would

boil.

it might apoear that the water flowthrough the heater around the heating coil
would introduce a ground on the electric system.
This is, however, not the case, as insulating joints
are provided at top and bottom of the heater tube
and the resistance of the water is sufficiently great
Where the heater
to prevent any flow of current.
is connected to the regular Edison three-wire systems, the neutral, or grounded, connection, is connected to the lower part of the heater, which prevents any grounds, as there can be no difference
of potential. This is also the case where the heater
is used on alternating systems where one side of
the neutral of the secondary circuit is grounded.
instantaneous electric water heater
The

At

first

sight

ing

HCK

consists

_

main of a supporting box, upon
mounted a double-pole quick-break switch

in

the

which is
and an insulating joint of special design, to the lower
end of which is attached a one^quarter-inch^ water
Screwed into the upper part of the insulavalve.
ting joint is a bronze fitting within which is placed
the cut-out, which automatically opens and closes
the electric circuit as the water is turned off and on.
In the upper end of the bronze fitting there is held
(in a similar manner as is a water glass for a
boiler) a porcelain tube, with one terminal at each
Within the porcelain tube is placed the heatend.
ing element, which consists of a specially designed
spiral, made of a material which is guaranteed not

turned on, cold water will flow from the heater.
The moment the current is turned on the water
becomes heated instantly, and by regulating the
flow of the water the temperature can be adjusted
up to 200° F.
The standard heater requires about 10 amperes

no

volts, and it is said that it will heat a glass
of water to 190 ° F. in 40 seconds, which, at
the rate of 10 cents a kilowatt, would cost .014
cent.
The same heater would heat one gallon of
water to the same temperature in 10 minutes for
less than 2 cents.
The
electric heater is made in several sizes,
from 10 to 25 amperes at no volts, and 5 to 12
amperes at 220 volts, for either direct or alternating current of any frequency. The heaters will
be ready for delivery by October 15th.

at

full

HCK

BOOK TABLE.
How

Make an Experimental

Wireless Telegraph Outfit. By A. Frederick Collins. New
York: W. L. Hedenberg Publishing Company.
to

1906.

Price,

25

cents.

(Pamphlet.)

the well-known wiretelegraph expert and inventor of the wireless
telephone, has in this booklet given those who
wish to study the principles of wireless operation
the necessary information for the construction of
an inexpensive set of instruments with which it
communicate over a distance of
is practicable to
a quarter of a mile. As its title indicates, this
work is intended for the novice or student, and
no attempt is made to describe the various "systems" of wireless telegraphy or tuning and coupIt simply describes the construction
ling devices.
of a set of instruments devoid of refinements, and
to cost the amateur not to exceed $20 for both
sender and receiver complete. There are four
diagrams which clearly explain the wiring connections of the experimental transmitter and reThe set of instruments described could,
ceptor.
with very little additional expense, be made
to cover longer distances, even up to a mile or
two over hand and in this respect it is noteworthy
that a complete set of wireless apparatus may be
constructed from material on sale in any elecIncorporated
trical shop at a sum not over $20.
in the work is a copy of the Morse telegraph
alphabet as used in America on both ordinary
and wireless lines.

Mr. A. Frederick

Collins,

less

'

;

An order of the United States Patent Office
says that all applications, communications and other
print,
which should
or
instruments in writing
permanent record in that
a
properly constitute
office, must be prepared with a substantially permanent ink. Aniline and other perishable inks will
not be accepted.
_
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Its

—

arc-lamp system just described, it may
this
be of interest to quote from a paper on
Light
subject read before the National Electric
Association at its latest convention in Chicago.
The paper gave a detailed account of the street
employed in Cincinnati, Ohio,
lighting system
ternating

where four-ampere series enclosed alternating arc
lamps were employed. These lamps are fitted with
and
alabaster inner globes, open at the bottom,
Each lamp is further equipped
clear outer globes.
with a porcelain enameled reflector. Regarding the
the sysefficiency, power factor and operation of
tem, the writer, Mr. J. Henry Hallberg, says:
"The entire arc-lighting system operates on a
three-phase 4,500-volt 60-cycle generator. Switchgening devices and automatic transformers in the
erating station are arranged in three groups. Each
group consists of 12 60-light transformers, and
any or all groups can be switched on either of
the three phases, which arrangement permits the
proper balancing of the load on the three-phase
system. The commercial efficiency of the system,
exclusive of generator, lines and cables, is over 91
per cent. The initial power factor of the apparatus is between 70 and 75 per cent, at all loads

above quarter-load.

"Due to the capacity of the lead-covered cables
connected to the apparatus, the commercial power
factor of the entire system is maintained from 10
to 15 per cent, above the initial power factor of
the apparatus; consequently the operating power
The
factor of the installation is about 80 per cent.
current is maintained at exactly four amperes, and
the lamps are adjusted for about 75 volts at the
Each lamp consumes 240 to 260 actual watts
arc.
at the arc, and is equipped with half-inch carbons.
Although this is a large diameter for the carbon
for such a low-energy arc, the regulation of the
is perfect, and the light alabaster inner globe
well fitted for a steady diffused light.
"The life of one 0.5 by 10-inch carbon is depended upon to be 115 hours. The trimming of
4,500 lamps is taken care of by eight trimmers,
wfio work on specially constructed tower wagons.
The open-base inner globe is used, and all globes
are cleaned at the sub-stations, where the carbon
stubs are also cut to proper length and fitted in
an extra set of lower carbon holders for the next

lamp

is

trim.

"There are comparatively few people outside of
those interested in street lighting who understand
the value of low-energy series alternating-current
arc lamps as applied to city lighting. Due to this
complaints may be expected from the public
a 9.6-ampere open arc is replaced with two
low-energy series alternating lamps. It is, however,
an interesting fact that when a change of this kind
is made and established, the public soon realizes the
advantage of a steady, shadowless, well-distributed
and diffused light, and would not willingly go back
fact,

when

to the old method of illumination.
"The writer's experience at Cincinnati during the
last year has established the following facts

—The open-base inner globe
more economical than the closed-base
"Second — The large metal reflector

safer and
globe.
is not necessary on four-ampere series alternating-current lamps
hung only 12 or 15 feet above the street, but a
small enamel reflector immediately above the arc is
is

beneficial.

—

"Third The initial or natural power factor of a
four-ampere series alternating-current system should
not be depended upon to be greater than 75 per
cent., varying between 70 and 75 per cent.
"Fourth The 75 per cent, power factor applies
When the current
to ordinary overhead circuits.

—

is supplied underground in lead-covered cables, the
capacity of such cables introduces leading currents:
hence the operating power factor of the underground circuits at Cincinnati is maintained above
90 per cent.
"Fifth The efficiency can be maintained above
91 per cent, and the regulation still be perfect.
"Sixth Four amperes is the lowest practical
limit at which successful alternating-current arc
lighting can be practiced.
"Seventh Half-inch diameter carbon is the most
practical size to use in a four-ampere alternatingcurrent lamp.
"Eighth Notwithstanding the large size of the
carbon (considering the low-energy arc), the regulation of the system is perfect, and there are no
objectionable shadows from the carbons.
"Ninth It requires only eight trimmers to take
care of 4,500 lamps.
"Tenth The outages or lamps requiring starting
in the underground district are less than one-fourth
of one per cent., and in the overhead district the
outages average one per cent."

—
—

—

—

—
—

—

Direct-current Series Arc Lighting. A system of street lighting which has been in almost

public with
its

marked

rapidity,

operation.

of

simplicity

The

it.

modern

An

direct-current

arc

series

for

operating a total
regulators of the recognized manufacturers
of this type of dynamo are well built and will
operate satisfactorily from a short-circuit to the
full load of lamps, even though the load increases
or decreases with extreme rapidity.
The first arc lamp used with the series directcurrent system was of the open type and operated
on from 40 to 50 volts at the arc. Modern practice
employs the enclosed-type lamp, which operates with from 70 to 80 volts at the arc. While
the open type of arc lamp is much cheaper than
the enclosed type, it is also much inferior as a

The

medium.

The

The

restricting
is

its

multiple

at high potential through underground conduit and
then rectified to direct current at a low voltage,
the multiple arc lamp is capable of being operated
in the districts
surrounding these sub-stations.
The runs are short, and therefore multiple work
can exist economically.

Alternating-current
system

alternating-current

System.

—The

affords

us

tions

in

them

than

voltages
to

the

same

the

leading

much more

are

any

other

form

lines.

The

manufacturers

An

increase in the number of poles has
in small machines as to make
possible for the purchaser to figure direct-con-

capacity.

so
it

reduced speeds

nected
apparatus
wherever
conditions
demand
without being afraid of a too high piston speed

an

for his

opportunity of describing a multiple system capable of operatio'n on an economical plan, although
the first cost is considerably higher than that of
a series alternating-current system.
Both the alternating-current multiple and the alternating-current series systems employ the same type of generator, and both employ transformers, with this difference
the series system employs one constantcurrent transformer which supplies the proper current to each and every arc lamp, while on the
other hand the multiple system employs a transformer for each and every lamp, these individual
transformers sometimes being built into the lamp
casing and practically becoming a part of the
lamp.
The line voltage may be the initial voltage
of the generator, or it may be higher or lower,
according to the length of runs.
The lamp cost
here is naturally higher than that of the series
system.

At

engine.

this

remarks

point

it

may

concerning

be

well

to

make

a

few

direct-connected

apparatus.
In units of the size under consideration, viz., up
to 150 kilowatts capacity, there will occur but few

where the saving obtained by direct
connection over belt drive will warrant the increased first cost.
Under 75 kilowatts capacity
instances

few

:

A

necessitating

a machine worth the purchaser's consideration is
today not above 40 degrees Centigrade on continuous full load. At 25 per cent, overload the
guaranteed limit of rise is not above 55 degrees
Centigrade after a continuous run of two hours.
A few manufacturers guarantee temperatures even
below these.
•The bi-polar (two-pole) type of generator has
disappeared entirely in sizes above 10 kilowatts

arc

is obsolete for small
central-station work,
requiring too heavy line construction and too great
operating expense. In large cities, where alternating current is furnished to numerous sub-stations

Multiple

besides

generator, as turned out by
today, will, if given
intelligent attention, operate
satisfactorily
for a
period of years far in excess of the economical life
of the engine driving it.
The temperature rise of

system

multiple

wires,

of the present up-to-date machines.
The next ten
years
contains
a
possibility,
although scarcely
a probability, of an equal' amount of advance along

dynamos require attention aiid regulation, and, once
out of order, are not easily repaired.
old

feeder

—

for small
only suited for arcincandescent lamps,

System.—The

large

and it is highly esteemed.
Generators. The rapid improvement made in
the design and construction of the generator during the last decade causes one to hesitate in
passing an opinion on or in giving a description

lamp work, will not operate
and inside the station costs much more to install and operate than does the tub system.
Arc

Multiple Arc

no vacuum.

pleasing,

pole-line

It is

recently

disastrous to
of incandescent
lamp, thus necessitating much closer attention to
the generator than is ordinarily required.
The
light of the Nernst lamp is, however, particularly

feature of the system

inflexibility.

most

and

almost double the amount of wire of a series system.
The lamps cost considerably more than do
the ordinary incandescent lamp.
Sudden fluctua-

construction for
the series direct-current system is practically speaking the same as for the series alternating-current
system, excepting, of course, the use of transformers.
plants

last

alternating-current

requires

"

lighting

System.—The

generator similar to that
used for the tub system is usually employed. Current is led from the generator at the generated
voltage over a pair of mains to a second pair
of distributers which extend the length of the
main street of a town. To these distributing wires
transformers are connected which feed the side
streets,
the transformers being located on the
main street poles. The lamps are bridged or multipled across the feeders taken from the transformer secondaries.
Being a multiple system, it

from one to four circuits,
of from 35 to 220 arc lamps.

care

will

the

requires

undoubtedly through
It
is
not necessary

spend time on the description of this system. It
may be taken for granted that all readers of this
series are familiar with its general design.
This system, while at all times satisfactory, has
at present reached a more advanced stage through
the betterment of the apparatus required to op-

dynamo

cir-

cuit,

Nernst

to

erate

cuit

developed system of street lighting is called the
Nernst, after the lamp which it employs.
The
Nernst lamp is a form of incandescent lamp which

use since its introduction is the directcurrent series arc-lighting system. This method of
lighting streets found favor in the eyes of the
universal

(Continued.)
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branches away from the street-lighting
two wires for it alone must be run,
same as in any of the foregoing systems.

STATION.

Construction and Operation.

Electrical Equipment.
Operation of the Series Alternating Arclamp System. In connection with the series al-

"First

September

if

any engineers

will advise

The above statements

tion.

are

such an installa-

made from

the

viewpoint of economical operation. First cost not
being a vital factor, or floor space commanding a
premium, then the purchaser naturally turns to
direct-connected machinery

Another point worthy of consideration in modern practice is that of employing revolving-fieldtype alternators.
Machines (alternators) of 75
kilowatts capacity and upward and those designed
for high potentials are built with revolving fields
for the following obvious reasons
Where large
:

feature of this

tially

offsets

its

possibility of so

method of

lighting

which par-

high cost of installation is
arranging the circuits as to

the

side of the

:

—

transformers may be installed, while
wires (A) and (C) the commerciallight transformers operate.
During the daytime
the switch in line (B) will be open and the streetlighting circuit dead, although the commercial circuit will remain intact.
The wire (A) common
to both circuits must be chosen of sufficient carrying capacity to operate both systems, for at
night it must carry current for both street and
commercial circuits.
Where the commercial ciracross

the

ture,

so

it

is

difficult

to

design the alternator as

to

ize

arc-lamp

drawn from a revolving arma-

do away with more or less sparking at the
brush contacts. The stationary-armature machine
does away with these brush contacts.
Again, the
large copper bars of the armature are stationary
and not subjected to that vibration which always
accompanies revolving-armature machines of large
capacities, and which sooner or later tends to bring

util-

one wire of the street-lighting circuit for one
commercial circuit.
The scheme is as follows
Three wires are led
out of the power house two from one terminal
of the generator and one from the other.
It is
of course understood that the three wires lead
through the switchboard.
Let us call the single
wire (A) and the two remaining wires (B) and
(C).
On the switchboard we will install singlepole switches in each of the circuits (B) and
(C). Across the wires (A) and (B) the multiple

currents are to be

'

about complications necessitating costly repairs.
Further, the revolving field being much simpler
in
design than the revolving armature, higher
rates of speed may
be employed wihtout danger.
Lastly, the current supplied to the revolving field is, relatively speaking, so small, and the
voltage at which it is supplied so low, that no
trouble whatever is met with in its delivery, while
to draw current from a revolving-armature machine of extremely high voltages or of large capacity always requires close attention and a ready
remedy for the trouble which one finds will in_

variably
occur.
The revolving-field-type alternator is most certainly crowding the older type
out of the market.
{To be continued.!
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Navy Department Testing

Commutating-pole Variable-speed
Motors.
The exacting requirements

169

Set.

The Queen

of machine-tool

mo-

tor drives, hoist work and other classes of severe
service have created a demand for a variable-speed
In order to meet these conditions
electric motor.
and also to increase the output from a given motor frame, the General Electric Company is placing on the market a line of variable-speed commutating-pole motors. This new line of motors

known as the CLC type for large power, while
the smaller sizes are designated as type CQC.
As can be seen from the illustrations, the cornmutating poles in these new machines are placed
between the main field poles and are so wound
that they are excited by a portion of the main
current. The main field is usually provided with
an ordinary shunt winding, but may be also compound-wound when service conditions require, ihe
commutating poles provide a magnetic field of
sufficient intensity to neutralize the effect of the
current in the armature coils, which are shortSparkless commucircuited during commutation.
tation at all loads within the speed range specified
As the action of these poles is
is thus obtained.
reversible, the motors can be run equally well in
direction.either
Not only does the addition of
commutating poles improve the operating conditions of the motors, but the new machines can be
operated at a higher output over a wider speed
range, so that greater power is concentrated in
a small-size frame.
The mechanical details of construction of the
new line of motors is similar to that of the wellknown CL and CQ motors, made by the same
company. In the CLC motor the field frames are
of cast-iron, while in the smaller size CQC type
they are built of steel. Both types of motors are
so constructed that, bv turning the bearing brackets through go° or 180° relatively to the frame,
the machines can be mounted on wall or ceiling.
is

portable test set, illustrated herewith,
is a type recently devised to meet the revised Navy
Department portable testing set specifications, which
have been altered considerably and made much
more exacting than heretofore.
However, the
arrangement of this set has been made, also, with
a view to securing the maximum portability, with

due regard to convenience

in mechanical arrangement, while the connections of circuits are such
that a large variety of tests beyond those indicated
in the government specifications may be executed.
In general, the outfit consists of a Wheatstone
bridge with a one, 10, 100 and 1,000-ohm coil in each
arm.
The rheostat consists of 10 coils of units,
tens,
hundreds and thousand denominations, the
last or tenth coil being added for convenience in
checking up the next higher series of coils; that

The CLC Motor.

The over-all dimensions of the set are approximately 12 by eight by six inches, and the weight is
about 12 pounds, the case being made of polished
quartered oak, and protected with nickel-plated brass
corner pieces.
In addition to the usual measurements of resistance, this set can be used for locating
grounds, crosses and other cable troubles, utilizing
either the Murray or Varley loop tests, while it
can be used for insulation resistance measurements
and numerous other tests, such as checking up
voltmeters and ammeters, measuring battery resistance, etc. The instrument
is
manufactured by
Queen & Co.

of

Philadelphia.

,500-horsepower Motors

in Rolling
Mill.
Very large electric motors perhaps the largest
used anywhere are employed in rail mill No. 3
1

—

Parts of the

CLC

—

Motor.

COMMUTATING-POLE VARIABLE-SPEED MOTORS.

Where motors are used in places where flying
particles or dirt are liable to injure the machine
the bearing brackets are fitted with perforated
hand-hole

which furnish complete protecand at the same time allow free
Solid
through the windings.
hand-hole covers can be supplied when it is necescovers

tion to the motor,
circulation of air

sary totally to enclose the motor. The capacity of
motors under such circumstances, however, will be
somewhat reduced, owing to the decrease in ventilation.

CQC

The
motor, combining as it does the compactness and general efficiency of the CQ type of
motor, together with the advantages accruing from
the use of the commutating pole, is particularly
suitable for individual variable-speed machine-tool
drive.
It is small in diameter, comparatively short
along the shaft and substantial in construction.
All these qualities make it an ideal motor for
driving lathes, as it can be mounted on the top.
bottom or side of the driven machine. Similarly,
the commutating-pole type CLC motor is suitable
for the larger classes of machine-tool work as
well
as
for ordinary commercial
requirements.
Type CQC motors range in size from five horsepower to 20 horsepower. For heavier work the

CLC

motor

is

built

in

capacities

up to and

in-

cluding 130 horsepower.

The Knoxville (Tenn.) Woolen

Mills report that
a little premature to say that they are running
their plant by electricity.
They are experimenting
with some small motors, and say that it is up to
the Knoxville Railway and Light Company to show
it

is

them that it can furnish the power cheaper
the mill people can make it themselves.

than

10 coils in the unit row in series can be
with the first coil in the 10 row, and
likewise the 10 10-ohm coil can be checked against
the first ioo-ohm coil, etc., an operation which confirms the accuracy of adjustment, but one not possible to execute in a decade set where each row
consists of but nine coils.
The bridge and rheostat are properly connected
is,

the

checked

to

an

improved

D'Arsonval

galvanometer, dead-

beat and of such high sensibility that a change of
one-tenth of one per cent, in the rheostat when
measuring resistances of approximately 1,000 ohms
value will give a decided galvanometer deflection.
The needle is free from outside magnetic influences, and so balanced that the test set can be
used in practically any position it is also provided
with an adjustment lever, so that the pointer of
the galvanometer can also be made to indicate
;

zero.

The

battery consists of six chloride-of-silver

cells,

connected so that any one or number up to six in
series may be used, while a pair of binding posts
allow the use of an outside battery when desired.
Both the galvanometer and battery keys are on
the front of the case in a most convenient location,
and are made extra heavy, with a liberal supply
of platinum iridium at the actual contact points.
Binding posts and a small switch allow the use
of an outside galvanometer if desired.
A ground post, as well as an auxiliary galvanometer switch, is provided, so that both the Murray
and Varley loop can be executed. The resistance
coils in the bridge arms are adjusted to an accuracy
of one-twentieth of one per cent., while that of the
rheostat coils is one-tenth per cent, the wire used
being manganin and having a negligible temperature coefficient.

the Edgar Thompson Works of the Carnegie
Steel Company, Pittsburg, which has the distinction of being the first rolling mill entirely equipped
with electric motors.
These motors are of the
220-235-volt direct-current type.
There are two
main motors of 1,500 horsepower each, driving
rolls,
and 18 other motors ranging in size from
25 horsepower to 90 horsepower on the auxiliary
equipment used in rolling.
There are two trains
of rolls, No. I and No. 2, each of which is directconnected to a 1,500-horsepower motor.
Each
train, says B. Wiley in the Electric Journal, consists of two sets of rolls, and all except the outside
set or finishing pass of No. 2 train are three high.
There are tilting tables at the No. 1 rolls to convey the pieces from the bottom to the top passes,
and an inclined table to guide the pieces into the
bottom pass after leaving the top pass of No. 2
and No. 3 rolls. The remaining equipment of the
mill proper consists of heating furnaces, drawing
machines and roll tables. Hot saws, cooling beds,
straightening presses and drills are located in the
lower part of the mill.
The roll motors are duplicates and are of the
Westinghouse two-bearing type. They are directcurrent,
1,500-horsepower, 30-pole, 235-volt, compound-wound, with 15 per 'cent, series field excitation
and have a normal range of speed from 125
revolutions per minute at no load to 100 revolutions per minute at full load.
Particular attention was given in the selection
and design of the motors to the question of caThe shaft is 28
pacity and mechanical strength.
inches in diameter at the flywheel and the bearings
diameter
and
62 inches long.
are 25 inches in
The bearings are lined with babbitt metal, and
although of the oil-ring type are water-cooled.
at

;

—

:
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This is an extra precaution against an accident
due to heating, as the oiling alone gives good serv-

A

ice.

large
shaft

thrust

babbitted

collar

is

mounted

on the outside bearing next to the
mill.
The outer end wall of this bearing is five
inches thick and acts as a seat for the collar.
This arrangement provides for the end thrust which
might occur should there be a diagonal break of
If this thrust was not prothe shaft in the mill.
vided for in some way, serious damage to the
motor armature might result.
A heavy cast-steel flywheel of the segment tyoe
is mounted on the shaft next the armature on the
18 feet
mill side.
It weighs 125,000 pounds, is
in diameter, and at 130 revolutions per minute

on the

has

The

a peripheral speed
radius of gyration

per second.
approximately 6.75 feet.

of
is

123

feet

There have been many cases where the motors
work have proved too small, and

selected for mill

has been

it

necessary

to

install

larger

machines.

Although the capacity of the original motor might
have been sufficient for the normal load, the excessive electrical and mechanical strains due to the
In other
reversing of the motor caused trouble.
cases the location was not favorable, and external
result
of
a
As
heat and dirt caused breakdowns.
these experiences there has been a growing tendency to use a more liberal safety factor in selecting motors for steel-plant work.
These roll motors are examples of what is considered good practice in this respect, for both the
mechanical and electrical features have been given
This statement has been
generous consideration.
verified by actual practice during the eight months
of operation, as no trouble has been experienced.
switchboard and starter is provided for each
motor. The starter was designed and built by the
Cutler-Hammer company and is composed of 12
large, special type hand, switches, so arranged with
a mechanical interlock that it is impossible to
To preclose them except in their proper order.
vent the motor from racing, two shunt field relays
are so arranged that one of the circuit-breakers
and all of the starting switches will be tripped in
case the shunt field circuit of the motor is opened
To prevent injury
while the motor is running.
from excessive speed each motor is provided with
the
centrifugal speed-limit device placed on
a
outer end of the armature shaft and mechanically
connected to one of the circuit-breakers by a
As a further protection the
series of linked rods.
second circuit-breaker is provided with a no-voltage coil, which opens the motor circuit in case
of failure of the line circuit.
Each motor is provided with a separate resistance of unusual design, the steel-mill idea of
steadiness and reliability being well exemplified.
Each bank of resistance consists of 105 30-foot
lengths of 25-pound steel T rails and 295 lengths
The supporting rack is also
of 40-Dound rails.
constructed of rails and insulated by special shaped
The capacity of the resistance is such
fire brick.
that the motors can be run on any desired point
of resistance without undue heating.

A

of a wood stable from a grounded series
arc circuit, the fire in each case burning through
wall to the inside of building. While these two
started outside of buildings, they are infires
cluded in the losses of interior fires due to electrical
causes, as holes were burned through walls and
fire communicated to the interior, where the greatest amount of damage resulted.
There were two cases where electric current
entered buildings over pipes, with consequent arcing between gas, water and other pipes, and damage, the source of current being underground elecside

tric mains
street.

Fires and Casualties
Boston.

in

The Wire Department

of the city of Boston, in
report for the year ended January
31, 1906, records the fact that all reports of fires
and accidents as due, or supposed to be due, to
electrical causes have been given prompt attention,
careful investigations made and records of such
fires and accidents kept.
During the year no fire
occurred caused by wiring approved by the department.
During the year the number of electric fires
originating in the interior of buildings has been
20, as compared with 23 and 32 fires respectively
for the two years previous.
Of this number, 14
were of minor character and entailed no insurance
loss.
The other six fires were comparatively small,
there being but one fire where the insurance loss
was over $700, and the total insurance loss by the
six fires, and including loss by two fires that
started on the outside wall of building and burned
through to the interior of building, was but $6,excellent

its

in

which burnouts

had

occurred

in

There were two cases where high-potential curentered buildings over the secondary wiring.
In both cases a cross occurred between high and
low-potential circuits at points near where secondary wires left transformers on poles to enter
houses.
During the year there were 19 electrical accidents, two of which resulted in the death of the
victims.
With few exceptions the injuries resulting from the other 17 accidents were slight.
One
the
fatal
accidents occurred to a telephone lineof
man, who, while at work on wires of his company,
came in contact with a high-potential wire, causing
him to fall to the ground, he thereby receiving
injuries which caused his death.
The other fatal
accident occurred to an experienced workman who
was at work in one of the stations of the Edison
Electric Illuminating Company at the time of accident, and who made contact with a high-potential
wire, current from same being grounded through
his body.
Of the 17 other accidents, five were
to experienced men who were at work on wires
at the time accidents occurred
two were to painters at work on the elevated-railroad structure at
the time
one was to a boy who had climbed up
to where he came in contact with a high-potential
wire, and who, in addition to receiving shock and
burns, was seriously injured by falling to ground;
one passenger on elevated train who fell from
the train received, in addition to other injuries,
severe burns by coming in contact with live third
rail
a policeman who received severe shocks and
slight burns while attempting to use a police signal box which was charged with high-potential
current as a result of a cross between pole signal
and high-potential wires a fireman who received
slight shocks by coming in contact with wires at
a fire two laborers at work on a derrick, the guy
wire of which came in contact with high-potential
wires, received severe shocks two persons received
severe shocks and slight burns from a secondary
circuit which was crossed outside of building with
a primary circuit, and two persons received slight
rent

;

;

;

;

;

;

shocks

from an

charged

electrically

Italian

trolley

pole.

"The

from Consul
Milan

J.

Markets.

E.

Dunning,

in

which he

comprises the active and
populous provinces of Milan, Como, Brescia, Cremona, Sondrio, Parma, Mantua, Pavia and Piacenza, with a total population of about 2,000,000.
Electricity as motive power is rapidly supplanting
steam, and is furnished by a steadily increasing
number of waterpower plants in the northern hills.
Including new installations and conversions from
steam to electricity, about 20,000 horsepower a year
is being added to the mechanical equipment of the
district.
American manufacturers who can supply
machine tools and that class of imports are 'profiting by the industrial activity.
The field continues
fertile.
German and Austrian competition, have
had their day in Milan among the experienced
manufacturers, who have found and admit that the
American machine, at its higher cost, offers a certainty and uniformity of result which, since they
can be attained in no others, renders it the cheapest in the end.
In Milan it is the American machine which is relied upon to effect that new hold

upon

their

district

own market which

of the Italian

is

The

heaviest insurance loss for the year due
attributed to electrical causes was $4,080.
This fire occurred on July 14th, at the New Old
South Church, and was evidently due to a defectively wired wall bracket, insulation of flexible
a

fire

cord with which bracket was wired breaking down,
a hole being melted in a gas pipe back of insulating joint and gas ignited by electric arc.
Of the other fires, one, causing a loss of $404.37,
was caused by sparks from an electric motor igniting inflammable material
one fire, resulting in
a loss of $200, was caused by the flash of a shortcircuit igniting cotton
one fire, causing a loss of
$652.94, was attributed .to grounding of electriclight circuit by a nail driven through insulation
on wire and into contact with a gas pipe
one
fire,
resulting in a loss of $200, was caused by
a short-circuit in service cables entering building
from underground one fire, causing an insurance
loss of $489, mostly due to smoke damage, was
caused by a short-circuit in cable in elevator well,
cable being used for conducting current to lamps
in elevator car; two fires, causing losses, respecttively, of $300 and $250, were started on the out;

;

;

;

for Mexico.
It is said that the Compania Telefonica Mexicana
of Monterey, Mexico, is to begin work on the construction of a long-distance telephone line to Sal-

and thence on south

to San Luis Potosi.
It is
company contemplates connecting the line with Mexico City, thus giving
Monterey direct telephone connection with Mexico
City.
The line will run from San Luis Potosi to
Mexico City, a distance of about 500 kilometers, if
the present plans of the company are carried out.
This line to Mexico City has been contemplated
for some time by the directors of the company,

also

stated

that

the

and

it
is expected
that it will be only a matter
of time when Monterey will have direct telephone
connection with Mexico City. The entire distance

from Monterey
meters.

The

to

Mexico City

is

about 1,100 kilo-

follow the course of the
National Railroad for the whole distance.
Branch
line

will

probably be constructed to the principal

will

cities

and towns along the route of the telephone

line.

Italy

Seeking

Improved

Telephone

Service.
Paul Nash, the United States consul
reports

that

the

telephone

service

in

at

Venice,
both

Italy,

and long-distance, has hitherto been almost
entirely in the hands of two great companies
local

the

Societa Alta Italia, operating in Milan,

Genoa

and Turin, and the Societa Generale Italiana

pei

Telefoni
Applicazioni Elettriche, controlling
ed
Bologna, Florence, Rome, Naples and the Sicilian
towns.
In the beginning of 1904 the ministry of posts
and telegraphs took over the Venice telephone
system, extending the service, raising the pay of
the employes, and reducing the rates, but, in spite
of increased expenses, putting aside some $12,000
a year toward a fund for the changing of the
entire system. The time has now come when bids
for this change are being made, and already three
have been received one from an American, one
from a French and one from a German firm.
These bids are yet to be submitted to the ministry
at Rome by the local director, and there is still
time for other American firms to compete if they
act promptly.
The ministry of posts and telegraphs recently
appointed a commission to investigate the telephone service throughout the country, with the
result that in many places a complete change was
found to be necessary. In Rome, for example, the
service was found to be extremely bad, and that
city will probably be one of the first to be modernized in this respect. The appointment of this
commission was the first step in the project of
the ministry to take over control of the telephone
service of the whole country. Thus the moment
seems most propitious for investigation by American manufacturers, and because the government
will undoubtedly prefer a uniform system throughout Italy a large business might possibly be the
reward of the successful bidder for the modernization of the service in the first large towns in which

—

it

undertaken under government control.

is

The director of the Venice exchange tells Mr.
Nash that the American common-battery system is
in use at Milan, and that, as it gives perfect satisfaction, the tendency will be to adopt it generally.
also says that of the three propositions
already submitted to him for the new exchange
in Venice that of the American firm seems to be
the best, and that although the actual choice does

He

not

rest

with

he believes the minister will
to this firm, provided, of course,

him,

award the contract

desk
Italy,

Telephone News from the Northwest.
The Northwestern Telephone Exchange Company installed an elaborate system of telephones for
use during the G. A. R. encampment in Minneapolis.
Information booths on leading downtown
corners were all supplied with telephones, and lines
were numerous enough, so that there was no danger of emergency calls finding all lines busy.
The Mesaba Telephone Company will make extended improvements to its exchange in Grand RapMinn., including the erection of a new building.
Scott County Telephone Company of Jordan,
Minn., has reorganized and will construct a system of farm lines.
The council of Northfield, Minn., is considering
the matter of a municipal telephone exchange.
Materials are being received at Fargo, N. D.,
for the establishment of an exchange and headquarters for the North Dakota Independent Teleids,

The

phone Exchange.
C. Swedback is installing a local exchange for
Big Falls, Minn., to be in operation by September
1st.

Benjamin Baker has been succeeded

as

manager

of the Mutual Telephone System at Villisca, Iowa,
by W. L. Robbins of Malvern.

Long-distanceTelephoneLine Proposed

lillo,

igo6

lines

the prime object

manufacturers."

576-31to

i,

nothing better is
forthcoming.
American
telephones should also find a ready sale in
according to Mr. Nash.

Conditions and prospects for American goods in
the Milan consular district is the subject of a
report
says

Electrical

September

The South Dakota Union Telephone Company
Northville has filed articles of incorporation
with a capitalization of $50,000. F. C. Mariner
heads the list of stockholders.
The Harrison Telephone Company has gone out
of business at Deadwood, S. D., and the exchange
is
being dismantled.
of

The Northwestern Telephone Exchange Company has increased its capital stock from $10,000,000 to $15,000,000.
The increase is to meet the
expense of improvements now being made throughout the Northwest, and the stock will be placed
in the market shortly in small blocks.
Plans are being made for the construction of
Independent telephone system at Polk City,
Iowa.
The Menominee Range Telephone Company has
sold its system to the Michigan State Telephone

an

Company for $17,500.
The North Dakota Telephone Company met at
Fargo and made plans for extensive new lines
throughout the state.
The company is closely
allied

to

the Tri-state Telephone

Company.

The Rice County Rural Telephone Company

at

—
September

WESTERN ELECTRICIAN

1906

I,

Faribault, Minn., has surrendered its stock and the
Tri-state Telephone Company has taken hold of the
business.
The Mutual Telephone Company and the Bell

Telephone Company have consolidated the two exchanges at Dysart, Iowa, the latter closing its
office and connecting its lines with the other exR.
change.

The

Indiana Telephone Items.
Long-distance Telephone Company

New

of
Indianapolis, which owns the Citizens' Telephone
Company of Columbus, is said to have purchased
the Hope telephone plant.
Mayor Brouse of Kokomo vetoed the ordinance
recently adopted to permit the Citizens' Telephone
Company to enter into long-distance service relaThe countions with the Bell Telephone Company.
cil attempted to pass the ordinance over the mayor's
veto but lacked one vote of being able to do so.
This is twice the council has passed the ordinance
and twice vetoed by the mayor, and the end is not
yet.

the Richmond Home Telephone
large committee of Richmond's
citizens to Columbus, Ohio, to inspect the automatic telephone system in use there, with a view of
allowing its patrons to determine what system
should be installed in Richmond while the plant

The officers of
Company took a

is

being

rebuilt.

As a result of a compromise between the Richmond Home Telephone Company and the Independent companies of Eaton, Camden and other nearby
towns that brought suit against the Richmond company to enjoin it from cutting off their service because they had entered into service relations with
the Bell Company, the suits have been dismissed.
The towns agree to give the long-distance system of
the Richmond Home Telephone Company the preference.

S.

Southeastern Telephone Developments.
The merchants

of Raleigh, N. C, are still engaged in a struggle to rid themselves of the inconvenience of three telephone companies.
Some final
action will soon be taken, and it seems probable
that the Bell company will be given the field, as the
Bell long-distance service is regarded as indispensable.

The Cumberland Telephone Company has

suspended all improvements in various parts of Louisiana.
10 per cent, reduction in toll rates was ordered by the state railroad commission.
The Southern Bell Telephone Company is greatly
improving the service between Danville, Va., and
Charlotte, N. C, and has completed the stringing
of new wires as far south as Greensboro.
An up-to-date private system of telephones has
been installed in the Atlanta, ' Ga., postoffice, and
will be ready for use in a short time.
toll line is being built by people in the country
to connect with Southport, N. C, Little River,
S. C, and Shallotte, each call being paid for as the
service is used, the money being raised by the
truckers and farmers along the route, making a
convenient rural system.
L.

A

A

GENERAL TELEPHONE NEWS.
The Farmers and Merchants' Mutual Telephone
Company of Julian, Neb., has been incorporated
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local

Paris, August 15.— At present the traffic is very
satisfactory on the new branch of the Paris Metropolitan road, which was opened up a few months
ago. This line makes a semicircular tour through
the southern part of town, and runs on an overhead structure for a good portion of its length,
crossing the Seine upon two bridges, one in the
eastern and the other in the western part of the
city.
Some of the work upon the tunnel portion
has not yet been finished, and at present the trains
are run only as far as the Place d'ltalie, but as
the operations are being carried on rapidly, there
is no doubt that the entire section will be opened
for traffic within a few months. The trains are
now made up of one motor car and two trailers,
which is a shorter train than is used on the rest
of the road, but when the line is fully opened it
is expected to use the regular train.
An immense
underground station will be located at the Place
de la Nation, where three of the Metropolitan lines
come together.
The city of Grenoble, in France, is one in which
the use of current from hydraulic plants is the
best developed, seeing that it lies in a mountain-

ous region where waterpower is abundant. A concession was granted not long ago to the Romanche
Power Company for supplying a large amount of
current. This is transmitted over a 25-mile line
from a hydraulic plant which has been erected at
Livet, in the gorges of the Romanche River.
Here
is obtained a 200-foot head of water, and the station is equipped with three turbine-alternator sets
of 2,000 kilowatts each. The overhead line runs

from the turbine plant
suburbs

a

to

large

sub-station

in

A

Grenoble.
second transmission
line comes in also from the Fure and Morge hydraulic station, so as to have a reserve supply.
At present there are some 65 transformer cabins
in the city, and a number of other transformer stations located in the larger buildings.
large
amount of current is used for public and private
the

of

A

lighting.

The Municipal Council of Paris has been engaged for some time past upon the question of the
future lighting system, seeing that the contracts
of many of the lighting plants will soon expire,
and some measures must be taken before long in
number of propositions have been
this direction.
laid before the council, but up to the present nothing has been definitely decided upon. This has
aroused some dissatisfaction, as four of the concessions expire in the early part of next year,
thus giving but a short time to make the needed
preparations. At the last meeting of the council
the matter was adjourned till the next session.
Among the new hydraulic plants may be mentioned
the station which has been erected on the Aar
River, in Germany, at Wangen, where a 27-foot
head of water is secured. The turbine station contains six alternators of 1,500 horsepower each.
Double turbines of Swiss make are used here,
hydraulic plant is
with a hydraulic governor.
now in operation for supplying the town of Rienz,
From the dam laid across the River
in the Tyrol.
Rienz, a canal 4,000 feet long leads to the main
water chamber, and three penstocks run from
thence to the turbines. The latter are of the Francis type and give 700 horsepower, being connected

A

A

with

The Independent Telephone Association of North
Carolina and the Maine Independent Telephone
Association have been organized within the last
month. Both states will affiliate with the Inter-

5,000-volt alternators.
of the interesting features of the Nuremberg
Exposition was the electric plant for lighting and
power on the premises. It occupied a large space
and contained 17 boilers of different makes. Motive power was furnished by steam engines and
turbines, gas engines and Diesel heavy oil engines.

national

The new

with a capital stock of $5,000 by George F. ConIon

and

others.

association.

The Canadian Independent Telephone Associaannual meeting at Toronto, Ont,
It extends a cordial invitation
to its associates in the United States to attend
this meeting, and assures a profitable time to all
tion will hold its

on September

who

5th.

accept.

Theodore Thorward, president of the Home
Telephone Company of South Bend, Ind., makes
the official announcement of the transfer of that
stock to the new owner, a Chicago
syndicate headed by Joseph E. Harris. Mr. Thorward says that the deal will result in opening up
Chicago to the Independent systems and the extension of the service to the east, north and south.

company's

The

International

Independent

Telephone

As-

sociation is compiling, in a concise manner, for
distribution, the most complete telephone statistics
obtainable. All associations who may have late
data not previously furnished are asked to kindly
forward it as soon as possible.
Companies in
states having no association can forward information regarding their properties direct to the Cleve-

land

office.

The following committees have been appointed
by the president of the International Independent
Association: Executive committee C.
W. Kline, Hazelton, Pa.; Frank L. Beam, Columbus, Ohio; A. C. Lindemuth, Richmond, Ind.; M.

Telephone

—

B. Overly, Louisville, Ky.
Committee on litigation
and legislation— J. B. Earle (chairman), Waco,
Texas; F. H. Woods, Lincoln, Neb.; E. R. ConkIm, Aurora, 111.; E. B. Fisher, Grand Rapids,
Mich.; Richard Valentine, Janesville, Wis.

authorities

who have embarked upon

elec-

undertakings, in consequence of the methods
now being adopted by the Local Government Board
when dealing with applications for electric-lighting
loans.
In fact, it is not putting it too high to
say that in certain quarters open rebellion is the
order of the day. Many thought that, with the
advent of a new liberal government, something
approaching the millennium had arrived, so far as
municipal trading was concerned, but such an idea
has been quickly laid by the heels, for the permanent officials of the Local Government Board are
now pursuing a policy which, if put into operation 10 or 15 years ago, would have saved much
of the reproach which indiscreet municipal trading
has brought upon the electrical industry in Great
Britain.
The question of the period over which
the loan for any individual portion of an electrical
undertaking should be repaid is a most
controversial one, there being no sort of uniformity of opinion, but the Local Government Board
inspectors are now frequently finding instances in
which plant is obsolete and has to be renewed
long before the original loan is paid off. Consequently searching inquiries are made, which frequently stray into the region of questioning the
policy of particular loans for particular purposes.
In fact,^ within the last few weeks the remarks of
a certain Local Government Board inspector concerning street lighting caused one borough electrical engineer to suggest that he was either the
local gas manager, or was a close relative of that
individual.
In
themselves
these
matters
have
largely a local interest, but there is a much wider
issue, for it has been clear for a long while that
some curb is necessary to the somewhat loose
management which has existed. Whether the Local Government Board carries its policy of "peeping Tom" too far or not and there are some
who consider even a closer supervision necessary
the recent attitude will do much to check undue
recklessness.
In the past, very few questions were
asked if an application for a loan were unopposed,
a condition of things which it can be easily seen
might lead to disastrous results. The matter is
now reaching a head, and it may possibly give
place to fresh and more enlightened opinions on
this important matter.
The London County Council would appear to
trical

Continental Europe.

One

Zoelly steam turbines formed one of the
Current was furnished for 600 arcs and
20,000 incandescent lamps, as well as for the circular electric railroad.
It is proposed to construct a tramway line of
10 miles length at Jasny, Roumania, and at Braila
and Galaty there will be laid about eight miles of
track.
At Bucharest most of the lines still use
animal traction, but some three miles of line will
no doubt be changed over in the near future.
The two leading tramway companies at Bucharest
are to be consolidated in a single company, according to the present projects.
Among the recent company meetings, it may be
reported that the Overhead and Underground Railroads Company of Berlin showed good receipts
for the last year, including 4,280,637 marks for the
subway, which is an increase over the preceding
year.
The annual record is 34,529,325 passengers
carried on the underground road and 3,495.539 for
the surface roads, making over 38,000,000 passengers in all. Counting the surface roads, the total
receipts for the year are 4,499,147 marks. The
company decided to pay a dividend of 4$^ per
The Paris Metropolitan and Traction Comcent.
pany reports the receipts for the year to be 6,794,171 francs, of which the sum of 5,700,000 francs
This comwill be set apart to pay the dividend.
novelties.

pany
ceipts

is

capitalized

have

at

increased

75,000,000

over

last

which was 5,322,085 francs.

francs.
year's

The

re-

showing,
A. de C.

Great Britain.

—

London, August 15. For some considerable time
past trouble has been brewing on the part of the

_

—

have an

insatiable desire to extend its tramway
system, an ambition unlike many others of that
body not to be checked. The programme for
new^ lines which it will present to Parliament next
session will entail an expenditure of $3,500,000,
and it is most pleasing to note that the erstwhile
aim of confining London's system to itself and refusing junctions and running powers to adjoining

—

—

tramway systems is being abandoned. There is
a huge suburban residential district touching the
borders of London outside, and if the County
welfare of those who
outside it must arrange
through running, now so extensively carried
out in the provinces. Therefore 'it is a welcome
sign of the times that lines are proposed in conjunction with at any rate one outside authority, in
order to satisfy the very natural desire of having
no changes.
further fact, worthy of commendation, is the continued desire to make their system
a mixed one of conduit and trolley, thus minimizing the capital expenditure.
Objections
are
still held to this, however, in one or two unenlightened quarters, and for this the County Council is itself to blame, for in a weak moment, apparently of enthusiasm, before the southern lines
were built, it gave to every local authority a veto
to demand the conduit system, should it choose

Council

work

study

the

London but

live

is

in

to

for

A

to

do

so.

The

financial results of the Pacific Cable conto show a loss.
The gross receipts have
slightly increased for the year ended March 31,

tinue

1906, being roughly $460,000, as against $437,500.
The expenditure has also increased, but in less
proportion, and leaving out capital charges there
was a profit of $25,000. But the capital charges
amount to no less than $387,500, and the net
deficiency is $362,500. This is recoverable from
England, Australia, Canada and New Zealand in
certain specified proportions. The total capital expenditure up to March last amounts to close upon
Active competition with the cable
$10,000,000.
companies in Australia is now being initiated in
consequence of the negotiations for mutual cooperation having fallen through. The commonwealth government is assisting the Pacific Cable
Board by granting special facilities. Some 80,000
messages were sent over the cable during the last

year.

The

postmaster-general's report contains an instatement concerning wireless telegraphy.
With a view to testing the capabilities of wireless
telegraphy for ordinary business purposes, two installations have been ordered, one from the Marconi company and the other from the British De
Forest company. The former is erected on the
east coast of England and the latter on the west
coast of Scotland. It may also be mentioned here
that an invitation has been received from the German government to the International Wireless
Telegraph Conference in Berlin on October 3d, this
Another item of inyear.
It has been accepted.
terest in the report is that high-speed automatic
typewriting telegraph instruments are in use on
teresting

WESTERN ELECTRICIAN

172
a few
to be

circuits,

but

they

are

not

yet

considered

beyond the experimental stage.
The main-line railway companies are

seriously

the

London.
A most severe thunderstorm in London a tew
the
days ago completely flooded the conduits of
tramway system and suspended the whole service
nearly

for

G.

an hour.

Dominion of Canada.
big
Ottawa, August 25.— It is understood that a
concern of Pittsburg, Pa., is preparing to put
Canup an electric smelting plant at some point in
ada where waterpower and ore are available.
Contracts have been let for two more space-telegraph stations by the Canadian government One
and the other at Seven
is to be at Father Point
on the
Islands This brings the number of stations
to
Atlantic coast and the Gulf of St. Lawrence up
The power of the Cape Race station is to be
15
210
to
It is proposed to increase this
increased.
steel

from the 80-mile radius as at present
feature of the special meeting of the ElecToronto retrical Development Company, held at
statement that
cently, was the emphasis given to the
of power
the company would have a large surplus
Canada.
after supplying the demand on it from
States,
This surplus will be sold in the United
miles,

The

where

it

is

there

said

is

demand

already a great

on the part of several companies.
The city of Toronto will ask a figure for 30,000
horsepower from the hydro-electric commission of
Toronto. This is in response to the invitation from
Toronto
the commission to find out the use that
can make of power from Niagara Falls.
Electric
the Ottawa
In a conference between
Company and the electric commission of this city,
offer to buy
the former company made a straight
The Ottawa
the civic plant, which was rejected.
for

it

in getting a declaration of
lease
the courts that the city has no authority to
power, and an application for relief has accordingly
been made by the city to the Ontario hydro-electric

company has succeeded

at Toronto.
Before another year is over telegraphic

power commission

commu-

Yukon
nication for a portion of the distance to the
Owing to the
will be made by the wireless system.
many interruptions, last winter, to the Dominion
government's telegraph line, by storms, avalanches
and landslides, particularly in the Cariboo district,
that the danger sections be
it has been suggested
covered by the wireless method. 'This suggestion
has been accepted by the Public Works Department
offers
at Ottawa and it is understood that tentative
from the Marconi and the De Forest companies
have been received. For a stretch of 1,200 miles
10 or 12 power-transmission stations will have to
W.
be erected and maintained.

New

England.

Boston, August 25.—The Massachusetts Gas and
Electric Light Commission has authorized an issue
of 919 shares of stock by the Beverly Gas and
Electric Company. The market value of the stock
This will increase the
is fixed at $170 per share.
company's stock from $194,000 to $285,900, the par
value being $100 per share. The proceeds are to
be used for the payment for additions to the company's plant, made since May 31, 1906.
The Massachusetts Railroad Commission has

recommended that the Old Colony Street Railway
Company's fare between Quincy Square in Quincy,
Mass., and Nantasket Beach, be reduced from 20
cents

The

to

15

cents.

Standard

Manufacturing

of electrical supplies,
tory 35 by 90 feet
Bridgeport, Conn.

is

in

which

it

employ

will

company has had some

use of electric traction in order
The
to meet the competition of electric tramways.
Midland Railway Company is going to equip a
short line as an experiment on the high-tension
single-phase system, while the London and Northwestern proposes to construct an electric line to
serve a northwest London suburb.
An extension of the Baker Street and Waterloo
Railway was opened last week, and through bookSouth
ings have been arranged with the City and
London tube railway. It is now possible to book
from the extreme west to the extreme south of

considering

shop

Company,

maker

300

difficulty

in

September

people. The
getting the
is said that

kind of labor in Lynn, and it
cause for its opening the shops in East
Boston.
An automobile ran into an electric car containing 50 passengers on Huntington Avenue in this
city last Friday night, and knocked it about three
None of the passengers were
feet from the rails.
damages to the automobile
the
injured,
but
amounted to about $1,000.
The Portland and Northern Railroad Company
has petitioned for a charter for an electric railway
between Cumberland Mills and Bridgton, Maine,
via Naples, a distance of some 35 miles. The company has received subscriptions for its entire stock.
Electricity will be
freight.
It proposes to carry
generated by waterpower. Sumner O. Hancock of
Casco, Maine, heads the list of directors.
The will of Levi W. Eaton, late president of
the Bryant Electric Company of Bridgeport, Conn.,
disposes of an estate of $200,000.
The New England Telephone and Telegraph
Company has bought 1.1 acres of land at Concord
Junction, Mass., and will erect a building thereon.
right

this is the

B.

New
New

York.
— An agreement

25.

;

in

Madison Square Garden,

ber 27th to

November

New York

city,

Octo-

3d, this year.

The Proceedings of the eleventh annual convention of the National Association of Manufacturers
of the United States of America, recently held in

New

York, has been published

in

book form and

constitutes a part of the association's regular and
permanent means of posting the influential people
of the country with regard to the principles and
The book covers
practice of the organization.
Marshall Cushing of
a wide range of subjects.
this city is secretary.
C. I. C.

three

stories

high,

in

At this week's meeting of the Boston aldermen
the special committee on municipal lighting was
given until September 20th to make its report.
The committee's investigation of the matter has not
been productive, but members of the committee
have contracted bills for food and refreshments
amounting to $300. The city auditor intimates that
the city will not pay these bills.
James E. Harrington and William J. Mullane,
convicted of the larceny of fares from the Boston
and Northern Street Railway Company while acting as conductors, have been sentenced to the
house of correction, the former for two months
and the latter for one month. Both appealed.
The Boston Light, Heat and Power Company
has bought eight acres of land at Still River,
Mass., near Clinton, where it proposes to build
electric-light and gas plants from which to furnish
light and power for Leominster, Groton, Harvard,
Lancaster and Clinton, Mass.
The General Electric Company has leased a building in East Boston, Mass., and will use it as a

The

T. A. Gillespie Company, which has the confor excavating and widening "the Narrows"
on Yadkin River, near Salisbury, N. C, at Whitney,
is in need of 500 more men to aid in the work.
The
Whitney Company is spending several millions on
its power plants, and the work is regarded as the
greatest thing ever undertaken in the South up to
this time, at one locality.
charter has been granted to the Fayetteville
Street Railway and Power Company of Fayetteville, N. G, with $100,000 capital, for the purpose
of operating electric railways in the town and
within a radius of 50 miles of Fayetteville, and also
to supply light and power.
W. D. McNeill, J. F.
Harrison and other Fayetteville capitalists are the
incorporators.
It is reported that the Norfolk and Western Railroad will build an electric-light plant at the foot
of coal pier No. 7, at Lambert's Point, near Norfolk, Va., to cost $50,000, to furnish light for Nortract

A

folk,

Berkeley and Portsmouth, Va.

The Bureau of Yards and Docks has awarded the
contract to Symond & Mayrant of Charleston, S. C,
for the federal

power house

at that point, the con-

tractors' bid being $140,000.

Surveys are being made for an electric railway
towns of Paducah and Hickman, Ky.
submitted to prospective backers immediately.
At the same time eastern capitalists
are planning an electric line to run to Cairo, 111.
Surveys of routes have been about completed by
the Southern Power Company for power transmission to Concord to be used in cotton mills and
manufacturing establishments.
Judge T. R. Purnell of the federal court has decided to order at once the sale of the plant of the
Cape Fear Power Company, now in receivers' hands,
at Buckhorn Shoals near Fayetteville, N. C.
The
plant is not quite complete and bondholders insisted on the instant sale of the property, while
the company and others interested asked for the
completion of the plant before sale in order to
The court announced that
secure a better price.
the petition of trustees for sale would be granted,
the matter having been postponed several times.

Texas.

—

Austin, August 23. The Democratic state convention at its recent session adopted a platform
which contains a plank requiring that the next
Legislature enact a law compelling all telegraph
and telephone companies to make wire and business connections with one another at all common
points in the state. When this plank was offered
in the committee it was strongly opposed by some
of the members, but after arguments in its favor
United States
had been made it was adopted.
Senator J. W. Bailey, who was a member of the
platform committee, was among those who opposed
It
the adoption of the plank.
was argued by
those who opposed the plank that tnere was no
general demand on the part of the people for the
proposed legislation and that it would work unnecessary hardship and heavy expense upon the
telegraph and telephone companies. Colonel Thomas
Campbell, in his speech accepting the nomination
for governor, stated that he would see that every
platform demand was enacted into law by the
Legislature if he had to keep that body in continual session in order to secure that result. This
announcement causes the anticipation that the
unusual legislation proposed in regard to telegraph
and telephone companies may become a reality.
E. Farnsworth of Dallas, vice-president and
J.
general manager of the Southwestern Telegraph
and Telephone Company, which is the opponent
of the Independent telephone interests in Texas,
says that the enactment of a law which would
compel telephone companies to make connection
at common points would cause a serious impairment of the services of the good companies. There
are scores of towns in Texas where Independent
local exchanges are in operation which are cut off
from long-distance lines.
Such a law as is proposed would add greatly to the value and importance of many of the smaller telephone exchanges
and systems of the state.
law of this kind would also revolutionize the
telegraph business in Texas, as the Western Union
and Postal would thereby practically become one
system.
H.

A

preparing plans for a fac-

and

1906

to connect the
Plans will be

as to a
case to be presented to the courts in settlement
Brooklyn
the
of the question of the legal right of
Rapid Transit Company to charge a 10-cent fare
on its Coney Island lines was reached yesterday
afternoon at a conference between Stephen C. Baldwin, counsel for Borough President Coler, and exJustice Hatch and other counsel of the company.
The case will probably come up in the Court of
Appeals in October, or early in the term. Mr.
Baldwin said that an omnibus case, involving all
the lines in the company's system, had been agreed
upon. It will probably be well into the winter before a .final decision in the matter is reached.
The cooling plant at the Brooklyn Bridge station
of the Subway was put in partial operation yesterday, and, while the refrigerating apparatus was not
in working order, the fans which have been installed grealy improved the air in that part of the
tube. There are four driven wells which furnish
the pumps with about 400 gallons of water a
minute. This water, when brbught up, has a low
temperature. There are two cooling coils in the
tanks on either side of the tracks, each of which
contains about 4 J/2 miles of pipe. They are designed to cool 150,000 cubic feet of air a minute.
Then there are four fans which drive this air
through the cooling tubes and thence to the sheetiron ducts, which distribute the refrigerated air
over the platform. As the water is used it is
discharged into the sewer. Power for the pumps
and the fans is furnished from the third rail, and
the water costs nothing, so, if the plan proves
a success, similar plants will doubtless be installed
The cost is comparatively small.
at other stations.
The State Board of Railroad Commissioners recommend to the Union Railway Company that not
later than 60 days from date the company place
an order for 50 new cars, large type, to be delivered as soon as possible that in addition 100 new
cars be purchased each year for the next four
years, and that other steps be taken to better the
service in Bronx Borough.
It is said that negotiations have just been concluded whereby the United States government,
through the Department of Commerce and Labor,
will be represented among the exhibitors at the
show, which will be held
fifth national business

York, August

i,

Southeastern States.
Charlotte, N. C, August 25.— The Atlanta, Grifand Macon (Ga.) Electrical Railway Company
has been granted a charter, capital stock, $100,000,
to operate an electric railway between Atlanta and
Macon. The charter is for 101 years and the incorporators are N. P. Pratt, W. A. Wimbish and
E. P. Ansley of Atlanta, Minter Wimberly of Macon, and others.
This line will be one of the longest electric railways in the South.
A charter has been granted to the Concord Realty
and Railway Company to build a 21-mile electric
railway from Charlotte, N. C, to Concord.
The
capital is $125,000 and. R. A. Brown of Concord
heads the incorporators.
The Buckeye Water Company of West Asheville,
N. C, has recently perfected an organization with
R. P. Hayes, president, and has secured right to
operate a power distributing plant and telephone
exchange.
The strike of street-railway employes in Macon,
Ga., has been peacefully settled, and union men are
taking their places on the cars.

fin

Ohio.

—

Cleveland, August 25. The
franchise fight in
Cleveland seems to be growing more bitter all the
time.

The state railroad commission is arranging to
investigate all wrecks on traction lines in the state.
Officers of the traction companies will be requested
to notify the commission of all accidents, and an
inspector will then be sent to look into them. The
matter of safety devices for traction cars will also
be taken up.
The roads running into Columbus will be taxed
to their utmost next week by the state fair business.
It is understood that the steam roads will
refuse to make rates, because of the two-cent-fare
bill, and this will give the tractions almost an unlimited amount of business.
The fair will continue
throughout the week.
M. W. Hissey of Zanesville has consummated a

.

September

i,
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whereby he secures control of the street-railLake Hiawatha park and the plant of the
Mt Vernon Electric Light Company of Mt. Vernon. The deal is said to involve $100,000 and
about that much more will be spent in improve-

Gary Heat, Light and Water Company, with a
capital stock of $100,000.
This company proposes
to build a combination plant in the new "steel

ments.

directors.

deal

ways,

.

made

An

effort is being
an electric line

to

secure rights-of-way

through Gallipolis, and from
for
there to Point Pleasant on the West Virginia side.
roads
It is said that Col. Boone's plans for building
in that section of the state have been dropped.
It is said that negotiations are pending between
the interests represented by George B. Kerper of
Cincinnati and Gerry Meeker and associates,^ by
which the Findlay and Marion Railway and Light
Company may be taken over by the former.
O. M. C.

Michigan.
Rapids

August 25.— The Grand

Grand Rapids,

now extend

tracks
require the granting of a new
company accepts a
if the railway
new franchise it lays itself open to the municipalownership clause of the city charter, giving the
comcity the right to take over the lines of the
So far
pany at the expiration of the franchise.
It is to amend
only one solution has appeared.
the charter so as to take out the municipal-ownerThe
ship clause, then grant a new franchise.
street-railway company has expended $360,000 this
year in replacing rails, and has declared a dividend of one per cent, on common stock. This is
the first dividend paid on the common stock of
the company, which was issued five years ago.

Railway Company will not

its

would
franchise, and
this

as

Boyne

The

Power

River

Company has been

organized with a capitalization of $100,000, all of
The company will
which has been subscribed.
acquire the flowage rights owned by E. A. Stowe
and C. C. Folmer of Grand Rapids, and will erect
a 32-foot dam three miles east of Boyne City,
utilizing the power to light Boyne City, where
the company now has a steam plant in operation.
Frederick C. Miller will manage the company and
headquarters will be at Boyne City.
The* Fenton Light and Power Company, recently reorganized to take over the Fenton gas
and electric plants, has filed a trust mortgage for
$50,000, running to the Detroit Trust Company,
to cover an issuance of bonds for improvements.

The

Flint

Land and Improvement Company
a

big

county.

Hobin, claim agent for the Michigan
United Railways Company, has purchased the
right-of-way for the Lansing-Jackson electric railway from Lansing to Mason and one-third of the
J.

way from Mason

to

Jackson.

Officials

say

that

the rest of the right-of-way has been contracted
for and that building will commence in the spring.
E.
W. Sparrow has begun suit against the
Michigan Power Company at Lansing, the American Trust and Savings Bank of Chicago and
Frank H. Jones, trustee. The suit involves water
L. W. B.
rights on Grand River.

Indiana.
25.
The

—

Indiana Union
a contract to local
contractors for the construction of large shops and
car barns in North Anderson. The improvement
will involve the expenditure of upwards of $100,Indianapolis,

Traction

August

Company has awarded

000.

Within a few days the eleventh interurban line
be opened into Indianapolis, as will also be the
The Indianapolis
extensions on two other lines.
and Danville expects to begin business in a few
Greensburg
extendays, and the Connersville and
sions on the Indianapolis and Cincinnati line will
also be completed and put in service not later than
the first week in September.
W. Kesley Schoepf, head of the Indiana and Ohio
traction syndicate, in company with J. D. Foraker,
will

president of the syndicate, spent the greater portion
of this week in Indiana inspecting the syndicate's
various properties.
The directors of the Winona Interurban Company, at a meeting in a trolley car en route from

Warsaw

to Goshen, voted unanimously to postpone
indefinitely the running of cars on Sunday, and in
the meantime not to operate cars on that day. The

people say such a course greatly inconveniences the
public and may lead to the construction of an opposition

line.

The Indiana Railroad Commission has adopted
rule to the

a

effect that hereafter all railroads built
Indiana will be required, when crossing another
line, to build under or above the tracks of the existing line.
No more crossings at\ grade will be allowed in this state.
The steam roads complain
because the ruling does not apply to interurban or
electric
lines,
which are regarded hazardous in
grade crossings. The commission replies that it
has no jurisdiction over electric lines, but will ask
the incoming Legislature to place the interurban
under the jurisdiction of the commission.
Articles of incorporation have been filed by the
in

_

Company on the ground of collusion between
company and the city officials in awarding the
contract.
The suit has created a sensation. The
contract marked the abandonment
municipal
of
ownership in Muncie and the advocates thereof are
Light

the

greatly displeased.
For the first time since the bureau was organized,
the Indiana state statistician has made a
thorough investigation of waterworks and electriclight plants and the cost to the cities and towns
where furnished by municipally owned plants and
private corporations. There are 84 cities in Indiana, and 49 of these own and operate their own
waterworks 33 are supplied by systems owned by
private capital and two have no waterworks. The
average cost in the 49 cities in which the plants are
owned by the municipalities is $15,533 per year, and
in the 33 cities where water is supplied by private
capital, the cost averages $10,266 per year.
Of these
cities 32 own their own electric-light plants and 42
are lighted by private capital.
The average cost
of the first-named cities is $10,010 per year, and to
the cities lighted under contract, with private owners, the cost averages $10,966.
Therefore, while the
cost of lighting the streets is less in cities owned
by the municipalities, the cost of water in the
;

same

cities

is

much more.

S.

S.

is

A

M.

The Hays Electric Manufacturing Company of
Indianapolis has filed articles of incorporation with
a capital stock of $10,000.
The formation of this
company is the result of an invention for automatic
electric signs, which the promoters of the company
expect to manufacture.
Dr. Franklin Hays, John
B. Cockrum and others are directors.
City Attorney Matson has rendered the Board of
Public Works of Indianapolis an opinion to the
effect that the Indianapolis Light and Heat Company is entitled to damages by reason of the injury
it
has sustained through the elevation of railroad
tracks adjoining its property.
Taxpayers in the city of Muncie have brought
suit to set aside the 10-year contract recently entered into between the city and the Muncie Electric

Illinois.

dam on

the Rifle River north
This is the first of three or four to
of Standish.
be built for electric-light and power purposes for
beltMichigan Central and Lake Shore towns.
planned to encircle the
electric railway is
line

commencing

town" now building on Lake Michigan. Thomas J.
Hyman, A. F. Knotts and K. K. Knapp are the

—

The Bloomington, Clinton
Decatur Traction Company has changed the
location of offices from Springfield to Decatur and
changed the name to the Springfield and Eastern
Peoria,

August

25.

and

Railroad Company.
Emil G. Schmidt, general manager of the Peoria
Gas and Electric Company and of the Springfield
Railway, Light and Power Companies, has returned
from a trip to New York, where he went on business to the office of Hodenpyle, Walbridge & Co.,
owners of the companies.
The Alton, Jacksonville and Peoria Interurban
Railway Company has filed with the county recorder notice of increase of capital stock from
$10,000 to $300,000, head offices to be at Jerseyville.
The road is to be built in a direct line from Alton
and to
Carlinville
to Peoria, with branches to
Grafton. J. M. Page of Jerseyville is president.
Hon. W. B. M'cKinley has deposited $5,000 with
the cities of Streator and Ottawa on behalf of the
Peoria, Streator and Ottawa Railway Company,
accepting the ordinances recently granted, the line
to be in operation by October, 1908.
The Rock Island and Southern Interurban will
build a line between the two depots in Monmouth
and give local street-car service.
City Electrician C. H. Lyons is busily engaged
in pulling the cables and connecting them for the
'

The new fire boxes
police and fire-alarm wires.
have arrived and he expects to have the lines all
underground and in working order in about two
weeks. This will leave only the lighting comV.
pany's wires above ground.

Northwestern States.
Minneapolis, August 25.— The council of East
Grand Forks, Minn., has closed a contract with
E. L. Healy of Red Lake Falls for supplying
the operation of the municipal
for
system.
The Stillwater (Minn.) Gas and Electric Comanpy has decided to erect a new power plant at
that place.
franchise has been granted at Burlington,
Iowa, to St. Louis promoters, who propose to
build a trolley line from Muscatine to Davenport.
Bids are being taken for the erection of five
brick sub-stations along the line of the Fort
Dodge (Iowa), Des Moines and Southern Railway.
electricity

lighting

A

Valley Electric Railway Comsecuring a right-of-way for the proposed
trolley line from Eau Claire (Wis.) to Menominie.
Bonds have been voted at Keosauqua, Iowa, to
aid in the construction of an electric railway from

Chippewa

The

pany

is

Keosauqua to Fairfield.
The White River Power Company has been

or-

ganized at Rhinelander, .Wis., with a capital stock
of $300,000 by E. A. Edmonds and associates.

The waterpower on White River will be developed
and transmitted to Ashland, Washburn and other

A 25-foot dam will be built and 1,500
horsepower developed.
The Citizens Railway and Light Company of
Muscatine has sold its plant at Muscatine, Iowa,
to Child, Hulswit & Co. of Grand Rapids, Mich.
A franchise has been granted to a home company at Belle Plaine, Minn., for an electric-light-

towns.

ing system.

The Missabe Traction Company, which proposes
to

connect several range towns in Northern Minhas filed articles of incorporation with a

nesota,

of $200,000.
T. Ball of Crookston, Minn., has
charge of the electric-light plant at Devil's

capital

L.

taken
Lake,

N. D.

The

Electric Machine Company of Minneapolis
put in an electric-light plant at Eureka, S. D.
The council at Pierre, S. D., is considering the
advisability of putting in a municipal incandescent
electric-light system.
N. A. Nelson has sold the electric-light plant
at Dawson, Minn., to Martin Larson of Hanley
Falls, Minn.
The plant will be enlarged.
R.

.will

Pacific Slope.

—

San Francisco, August 23. The labor situation
has been strained for some days between the men
and the management of the United Railroads of
San Francisco. A sealed reply has been given
committee of the Carmen's Union.
says it is doing everything possible
the public and the employes, having
$1,000,000 worth of additional cars.

to the executive

The company
to

relieve

ordered

The

Pacific

corporated at

Illuminating

Company has been

in-

San Francisco with

F

a capital stock
Salomon, A. C. Wales, B. H.

of $10,000 by A.
Jones, H. H. Daley and A. H. Elliot.
The Pacific Electric and Manufacturing

Com-

pany has been incorporated at San Francisco with
a capital stock of $25,000 by Walter Maddrill,
W. J. Kenney, P. M. Downing, L. R. Jorgensen
and Leo H. Susman.
The Northern California Power Company is
building a direct line to connect the Kilarc and
Volta generating stations
also five new lines to
serve new customers. A sub-station is being installed for the Balaklala Consolidated Copper Company's new station at Corona, Cal. Seventy miles
of 66,000- volt line has just been completed between the Volta power station and Chino, for the
purpose of delivering 5,000 horsepower to the
California Gas and Electric Corporation. The installation at Volta is being increased 2,500 horsepower, and new equipment is being added.
It has been announced by President Goode that
the Portland Railway, Light and Power Company
of Portland, Ore., will place the electric-light and
power wires underground at an expense of $500,000.
This sum has been appropriated by the directors of the company.
This will include all wires
in the business district with the exception of the
street-car trolley wires.
Street arc lights will be
suspended from posts and as far as possible street
poles will be done away with.
When property
owners do not object, span wires supporting the
;

wires will be attached to buildings, thus
allowing poles to be taken down.
The gravity system of the Western Union in
Spokane, Wash., is soon to be changed to the
dynamo system, and about 30 dynamo machines
are to be installed in the company's new building.
The Eagle River Electric Company is putting
in a power plant on Eagle River, Ore., plans having been fully completed. F. W. Paine is president.
Construction of the power line from a point
near Sanger to Baker City, Ore., a distance of
28 miles, has been commenced. The plant will
have a capacity of 2,000 horsepower.
Active work has been commenced on the construction of the new Inland Empire power plant
below Nine Mile Bridge, Wash. The contract for
the building of the plant has been awarded to
Sanderson & Porter of New York city. The estimated cost of the plant is about $850,000.
A. G. Wishon of the Tule River power plant,
soon to be erected on the Tule River, Cal., has
stated that a temporary plant with a capacity of
150 horsepower will be built for the purpose of
furnshing power with which to build the big plant.
trolley

The

Home

Telephone

Company

of

California

has been incorporated with a capital stock of $20,000,000 by Mark L. Gerstle, William Thomas, J.
E. Schoenfeld, W. H. Smith, Jr., and T. S. Parkhurst.
The place of business will be San Francisco.

Pacific States-

Telephone and Telegraph Company

continues to advance, 270 shares selling in
San Francisco at $100 on August 22d. The steady
gain in the strength of this stock is attributed to
the rapid restoration of the company buildings
and equipment in this city. The business is growing at a rate which, it is said, will warrant the
resumption of dividends in October. The denial
by President Henry T. Scott that he was to retire from his position, with several other heads
of departments, has restored confidence.
decision will soon be made as to the payment of
either the October or January dividend, or both.
A.
stock

A

;
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management of the Paris Mountain Water
Company, Greenville Gas, Electric Light and Power
Company and the Greenville Traction Company.

PERSONAL.

the

George H. Cole of Marshalltown, Iowa, has been
appointed manager of the Iowa Telephone Company's system at Cedar Falls. Iowa.

He

Mickey, president of the Novelty IncanLamp Company, St. Marys, Pa., was in
Chicago this week in the interests of his company.
R. K.
descent

formerly connected with the

Davis,

F.

J.

Pitts-

burg organization of the Atlas Engine Works, Indianapolis, has been transferred to the company's
at

offices

Chicago.

L. D. Richardson, general superintendent of the
Tri-State Telephone Company, Minneapolis, Minn.,
has resigned to become manager of the North
Dakota Independent company, with headquarters

Fargo.

at

Mr. John Dale of the Dale Company of New
York, sailed Friday, August 24th, for a three-month
abroad, partly on business and partly for
trip
He intends to go to London, Paris,
pleasure.
Berlin, and then direct to Colombo, Ceylon, to
investigate a business there in which he is interested.

for several years past the genfor the Weber Steel Concrete
Chimney Company of Chicago, has resigned to become sales manager of the water-tube-boiler department of the Atlas Engine Works, Indianapolis.
Mr. Johnston's offices will be at the company's
J.

eral

P.

Johnston,

sales

manager

plant in Indianapolis.
R. R. Smith, a member of the Murdock-Marshall
syndicate of Indiana, which has recently purchased
and taken over the Evansville Street Railway
Company and the Evansville and Princeton traction
line, has become general manager of the company's
property, succeeding H. D. Morgan, who has been
Mr. Smith
general manager for several years.
formerly resided at Providence, R. I., where he had
large experience in the management of electric
railway property.

from the
the Mexican Light

Montreal has

retired

James Ross of
and directorate of
and Power Company. Sir Geo. A. Drummond, the
presidency

vice-president, has been appointed in his stead
comuntil the annual meeting. C. H. Cahan, the
pany's solicitor in Mexico, will occupy the vacant
Mr. Ross has disseat on the board of directors.
posed of his very large holdings of the bonds of
first

the company, but he still holds the stock
as bonus when he purchased the bonds.

remained in charge of these interests until
about a month ago, when the Helios company secured his services.

James R. Kearney, superintendent of construction
of the Topeka Edison Company, is in many ways
a remarkable man. Mr. Kearney began his eleccareer at the age
15, when he accepted
position of wiper in
room of
engine
old Brush company

trical

of
the
the
the
of Topeka in 1891.
He
held
successively
the
positions
of
wiper,
helper
in
the
boiler
room, fireman, dynamo
tender,
arc-lamp trimmer and foreman of the
arc - lamp
department.
Shortly
after
this
he
was given charge of all
the machines and the
title of assistant superJAMES R. KEARNEY.
intendent.
In 1895 Mr.
Kearney resigned from the
Brush
company
superintendto
accept the position of general
ent of construction for the Overton Construction Company.
He installed a plant for the Santa
Fe Railroad at Newton, Kan., and another at the
Topeka State Insane Asylum. After two years he
left
the Overton company to accept his present
position in the construction department of the To-

peka Edison Company.

owes

has always been an experimenter
One of the things that atand caused him no small
amount of worry and experimenting was the
enormous amount of time, labor and material that
was necessary in turning a corner with heavy

namely, at

in

1893,

and

St.

circular

gotiated the transfer of the stock from the original
owners to the C. E. Loss Company, has also severed his connection with the corporation. This
places C. E. Loss in control, and he will probably
assume the duties of president. Mr. Loss says
that a force of men will be set to work withm
60 days to complete the road on Macadam Street,
line.

Mr. George B. Tripp has resigned his position
general manager of the gas and electric companies of Colorado Springs, Colo., and on September 1st will join the organization of Messrs.
Curtis & Hine of that city, engineers and centralMr. Tripp is one of the wellstation managers.
known central-station men of the country, and as
Messrs. Curtis and Hine have under way several
large power projects, in connection with their
general central-station work, he will have an ample
as

field

for the exercise of his talents.
Merrill,

S.

the New York territory. For
turing Company
the last two years he has been sales representative
of the Appleton Electric Company of Chicago, with
Mr. Merrill has alheadquarters in New York.
ready taken up his new duties. He is a brother of
in

W. W.

Merrill

of

Chicago

the

Fuse Wire

and

Manufacturing Company.

Mr. G. H. Rettew, who has recently joined the
of the Helios Manufacturing Company of

forces

charge of the adverwell known among elecmen, particularly in the East and South,
trical
who will be much interested to learn of his new
connection. In the early part of 1901 Mr. Retttew
assumed the management of the Selma (Ala.)
Lighting Company, remaining there until January
During this period both the electric and
i,
njos.
rebuilt.
entirely
After
gas plants were almost
the completion of this work Mr. Rettew was transhe assumed
ferred to Greenville, S. C, where
Bridesburg,

Philadelphia,

tising of that

company,

is

in

a

000

year

or

up

to

1,500,000
of careful

more

Mr. Kearney perfected a clamping
device that eliminated all of this waste. This device, known as the Kearney cable clamp, is patented and is made by W. N. Matthews & Bro., St.
Louis.
It
is
said that Mr. Kearney's invention
nets him a handsome sum in royalties.

W.
in

A.

Curtis will

an

electric-light

plant

an

electric-light

fran-

install

Cambridge, Iowa.
S.

S.

Hough

seeking

is

Minn.

chise in Aurora,

The council of Orange, N. J., has decided to
build a municipal street-lighting plant to cost $70,000.
J.

Mo.,
in

Quigley and J. C. Settle of St. Louis,
have been granted an electric-light franchise

B.

Mo.

Versailles,

Independence, Mo., will vote on the proposition
of issuing bonds to the amount of $30,000 for an
electric-light

and sewers.

plant

The Enterprise Electric Light,
Power Company of Garner, Iowa,
installing storage batteries in

The

its

plant.

J.

R. Settle Construction Company, Chemical

A

neer and architect.

Union

Tenn., will expend about $3,000 for
and waterto electric-light plant

City,

improvements

installing

John T. Wiker

is

engine,

electrical

supplies,

mayor and Allan Wade

etc.

engi-

is

neer in charge. G. R. Wadleigh, Bemis, Tenn.,
consulting engineer.

The West Orange
Garden,

has

Fla.,

Reames and
plant.
will be

G.

A

Electric

been

Company

formed

by

of

W.

is

Winter
Percy

W.

Bray, to establish an electricframe building, 16 by 24 by 10

erected, and a 15-horsepower boiler,
10-horsepower engine and eight-kilowatt 500-volt
2,400-candlepower generator will be installed.
feet,

ELECTRIC RAILWAYS.
The

Springfield,

The

Electric Terminal

Clear Lake and Rochester Interurban road proposes to extend its lines to New
City and Pawnee, 111.

The Terre Haute (Ind.) Star says that the
City Council of Linton, Ind., has voted to accept
the proposition of Samuel Parrott of Indianapolis
to lease the city electric-light plant for five years.
Mr. Parrott will take charge of the plant on September 1st and will operate it at his own expense
for the five years.

The Standard Light and Power Company has
bought the plant of the Durango (Colo.) Light
The Standard is a new
and Power Company.
company which recently obtained a franchise and
intends erecting a new plant to be run by waterpower. The new plant will cost $250,000. The new
company

will

Company

of Kansas City,

Mo., has been incorporated with a capital stock of
$300,000 by John Mayor of Parsons, Kan., W. E.

Winner and

others.

The

Central Kentucky
Traction
Company of
Frankfort, Ky., is preparing to build a large power
house to supply electricity to all the interurban
electric lines.
George McLeod of Versailles, Ky.,
is the engineer.

The directors of the Springfield-Pana (111.) Interurban railway propose to issue $30,000 worth
of preferred stock. The company has petitioned
for a franchise to use the streets in Pana for an
electric
railway.

POWER TRANSMISSION.
Falls Electrical Transmission Comthat it has contracted to take
electrical
horsepower from the Electrical

The Niagara
pany
50,000

announces

Development Company of Ontario. This power
will be distributed in Niagara Falls and throughout Western New York, where a large field awaits
its coming.

The Little Miami Light, Heat and Power Company of Fremont, Ohio, has been organized and
incorporated. The company contemplates the construction of a series of dams in the Little Miami
River, between Plainville and Morrow, in order
to furnish power for a power plant which is to
supply power, light and heat for the neighboring
towns.

Work of putting up steel towers for the Grand
Rapids-Muskegon Power Company will be commenced soon along the line between Croton and
Grand Rapids, Mich.
Oregon cedar poles were
previously used.
The steel towers will not be a
great deal more costly than the poles, as they
can be placed farther apart.
The towers, which
will be 60 feet in height, will be set 500 feet apart
in concrete bases, which will extend above the
ground to prevent rusting at the point where the
pole enters the earth.
It
will require between
450 and 500 of the towers to convey the wire
from Croton, a distance of 45 miles.
Work on
the big dam at Croton is being pushed rapidly.

TRADE NEWS.

considering

Building, St. Louis, Mo., has the franchise for
furnishing electric light and power in Versailles,
concrete power house will be erected. J.
Mo.
B. Quigley, Suite 1212 Chemical Building, is engi-

light

;

and

Heating
is

The Mobile (Ala.) Illuminating Company has
been incorporated with a capital of $125,000 for
the purpose of manufacturing and distributing elecHenry W. Shield heads the directors.
tricity.

works,

formerly of New York, has
been placed in charge of the Chicago office of Pass
& Seymour, Solvay, N. Y. Mr. Merrill is not new
10 years
in the electrical field, having for about
represented the Chicago Fuse Wire and Manufac-

Mr. A.

After

mils.

No.

experimenting

Louis in 1904.

Benham has retired as head of the United
W.
Railways Company at Portland, Ore., and H. St.
John Dix, who, together with Mr. Benham ne-

belt

from

of

ELECTRIC LIGHTING.

L.

and the Front Street

cables

secured

international commission called at the
instance of the British government, to meet in London during the month of October next to consider
the subject of electrical units and standards, Mr.
Ormond Higman of Ottawa, chief of the electrical
standard laboratory of the Inland Revenue Department, has been selected as the Canadian government's representative. He has represented the government in a similar capacity on former occasions,

Bids will be received October 1st for the erecand equipment of a municipal electric-lighting
plant, on city property
in
Mobile, Ala., of 450
kilowatts, divided into three units
also 6qo arc
lamps and pole line complete, together with main
station, stack and sub-station.
Plans and complete
specifications can be had on application to P. J.
Lyons, mayor, Mobile, Ala.
tion

Mr. Kearney undoubtedly

as well as a student.
tracted his attention

power

igo6

nished light for Durango for 20 years.

He

work.

1,

one is finished. By the terms of the franchise the
Standard company must make a reduction in
light and power rates of about 33$^ per cent.
The Durango Light and Power Company has fur-

his success to his ability to find "short cuts"

in his

For the

Chicago

September

operate the old plant until the

new

Sealed proposals are being invited until September 22d for the construction of an electric subway
system at the military academy at West Point.
Drawings and specifications can be obtained upon
application to the quartermaster, U. S. Militarv
Academy, West Point, N. Y.

The constructing quartermaster is inviting sealed
proposals until September 19th for furnishing and
installing a complete electric fire-alarm telegraph
system at Fort Leavenworth, Kan. Full information and blank proposals will be furnished upon
application to Captain J. E. Normoyle, Fort Leavenworth, Kan.
The Bureau of Supplies and Accounts, Navy
Department, is inviting sealed proposals until September 18th for furnishing certain western navy
yards with transformers, conduit, tape, cable and
motors, embraced in schedule no, obtainable at
the Navy Pay Office in San Francisco, or upon
application to the bureau, at Washington.
The Atlas Engine Works of Indianapolis, whose
Chicago sales offices have for several years past
been in suites 900-902 Fisher Building, will, upon
completion of the new Fisher Building in November, increase its present rather cramped quarters
by the addition of several larger offices. Mr. Frank
H. Baker, connected with the Atlas company for
over twenty years, will continue at the head of its
Chicago organization.

Separate

tenders

will

be

received

at

the

office

of the deputy postmaster-general, Melbourne, Australia, until September 18th for:
(1) Five miles
of 78-pair lead-covered paper-insulated telephone

with 20-pound per mile conductors
(2) 2j^
lead-covered paper-insulated telephone cable, with 20-pound per mile conductors
(3) 1/4 miles of 26-pair lead-covered paper-insulated telegraph cable, with 25-pound per mile concable,

miles

;

of 26-pair

;:

September
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(The conductors to be insulated with
ductors.
two thicknesses of dry manila paper, the diameter and the capacity of the cable not being limdeposit must be enclosed with each tenited.)
der, in accordance with the provisions of clause
5 of the General Conditions of Contract.

A

The De La Vergne Machine Company,

foot of

One-hundred-and-thirty-eighth Street, New
York city, reports the following among other recent orders received for Hornsby-Akroyd oil en-

East

Central New England Railway Company,
geared
seven-horsepower
to
Conn.,
Hartford,
pump F. J. Stokes Machine Company, PhiladelHastings Pavement Cornphia, Pa., 25-horsepower
W. F. Norpan}', New York city, irj-horseoower
man Sheet Metal Manufacturing Company, NeCompany,
50-horsepower
Union
Ballast
vada, Mo.,
gines

:

;

;

;

;

New York city, one 20-horsepower and one 32horsepower; D. P. Forst & Co., Trenton, N. J.,
Webb Wire Works, New Bruns13-horsepower
wick, N. J., 32-horsepower; Messrs. J. W. Lippincott, S. P. Scott and Max Meyer, Little Rock,
Ark., 50-horsepower engine to drive a De La
Vergne ice machine.
;

Mr. Henry A. Allen, who

until recently has been
with the Allis-Chalmers Company, has
established an office of his own at 1435 First National Bank Building, Chicago, to engage in work

connected

consulting mechanical, electrical and hydraulic
engineer. Mr. Allen
is
well equipped for this
work, having a fine technical education, combined
with a broad experience of 16 years' actual practice.
Shortly after the Chicago World's Fair he
accepted a position with Fraser & Chalmers, Chicago, remaining with this company and its successor, Allis-Chalmers Company, until the beginWhile with this company
ning of the year 10.06.
he had the opportunity of designing, making estimates of costs, and drawing up original specifications of many different kinds of machinery, such
as hoisting engines, air and gas compressors, pumping engines, boilers, waterwheels, steam stamps,
power and mill engines. He has traveled extensively through a large portion of the manufacturas

mining and irrigating

ing,

and acted
for
is

the

in

country,
engineer

districts of this

capacity

of

175

consulting

many private and municipal plants. Mr. Allen
a member of a number of engineering societies

and is a graduate
Academy.

of

United

the

States

Naval

and racks,

batteries

together with Mr. Henry Auchu of
Emporium, Pa., constitute the principal members
of the board of directors. Reference to the First
National Bank, Emporium, Pa., and the Farmers

and

Merchants'

Bank, St. Marys, Pa., is given.
announced that the two plants of the Novelty
Incandescent Lamp Company soon will have de-

It is

Sealed proposals will be received at the office
of the Board of Public Safety of Cincinnati, Ohio,
until noon of Saturday, September 15, 1906, for
the manufacture and installation of the necessary
switch and protector boards, apparatus, storage
cables,

cable shafts,

new

etc.,

Financial interests comparatively new to the electrical
industry are behind a new company the

—

—

veloped

facilities for

Novelty Incandescent Lamp Company which is
being organized in St. Marys, Elk County, Pennsylvania, for the manufacture of incandescent lamps.
This new company is operated on an entirely independent basis, it is announced, and no understanding nor agreement as to methods or prices
will be entered into with any existing association
or manufacturers in this field. The product to
be marketed will embrace the new "Elk Standard"
incandescent lamps, "Novelty" miniature lamps and
"Novelty" renewed lamps. For the manufacture
of the new types of standard incandescent and
miniature lamps the company is now erecting a
new building at Emporium, Pa., 21 miles from
For handling the department devoted
St. Marys.
to renewed lamps a two-story brick addition to
the plant now occupied at St. Marys is in course
of construction. The officers of the company are
President and general manager, R. K. Mickey, St.
vice-president, Josiah Howard, EmMarys, Pa.
porium, Pa.
secretary, Joseph Kaye, Emporium,
treasurer, A. F. Vogt, Emporium, Pa. These
Pa.
;

;

;

the production of 10,000 lamps

daily.

BUSINESS-

floor,

necessary for the complete operfire-alarm telegraph system and the
fire department telephone exchange, to be located
in the City Hall Building of Cincinnati, Ohio
also 80 fire-alarm boxes used in connection with
the same, all in accordance with specifications and
detail drawings on file in the office of J. J. Mulvihill, secretary of the board of public safety.

brass railing,
ation of the

gentlemen,

The

Central Electric Company of Chicago is
sending out to the trade its August price list, applying to its general catalogue No. 24. The prices
quoted are the very latest in force, and it is suggested that anyone who has been overlooked in
the distribution write the Central Electric Company for a copy.

Mr. Schoenberg of the Sarco Company of 906
Sixth Avenue, New York, says
"At the National
Contractors' convention, recently held at Cleveland,
I chanced to meet a contractor who has two stores
in London and a branch office in Paris.
I happened to show him the new pendant switch manufactured by us, and he informed me that in London when an article of this kind is brought out
on the market the contractor gives each of his
wiremen a sample to carry in his pocket, and when
he goes out on a job, either to a private house,
store or office, where they have electroliers, cluster
lights, banquet lamps, brackets or chandeliers out
of reach, the wireman is instructed to show the
owner how easily the light can be controlled by
a switch in circuit. The average customer would
be more interested in a suggestion from the wireman, who is disinterested, than from the boss, who
is out to make his profit, the result being the wireman in some instances has sold as high as 12
or 15 pendant switches at a price ranging from
$1.50 to $2 apiece, and the wireman
gets
the
commission for the extra work received, which at
the same time induces the wireman to keep his
eyes open for other extra work."
:

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Apparatus for
Railway Crossings.

828,871.

Alfred

Green,"

November

filed

Preventing Collisions at
Charles R. Barnes and
Rochester, N. Y. Application
12,

1903.

two

each

at

tracks'.

vehicle arrester located in one
of the point of intersection of the
for
There
are
electromagnetic
devices
side

operating each arrester, a circuit embodying a current
-enerator connected to each of the operating means, and
controlling devices in ,each circuit located relatively to
the operating means at the other side of the point of
intersection.

Electric Brake.
Augustus L.
Application filed
Cincinnati, Ohio.

Automatic

828,879.

Duwelius,

May

1904.
7,
brake consists of a series dynamo, mechanism
for driving the dynamo from the traction gear, and an
electric translating device consisting of a magnetic clutch
actuated from the dynamo and connected with the hand
brake rigging of the vehicle, the clutch serving to complete a driving connection between the traction gear and
(See cut.)
a winding drum for the brake chain.

The

'

August

21, igo6.

dinx rent from its changes in attaining its maximum
negative potential, only the changes in attaining one of
the two maximum potentials causing a current in the
annunciators capable of overcoming their bias tensions.

Electric Circuit and Apparatus for RailSignaling. Henry W. Spang,, New York,
N. Y., assignor to Charles H. Ketcham, Yonk-

828,980.

The combination has a
track

Office)

way

N. Y.

ers,

A

Application

filed

August

21,

1902.

controlling a signal, upon a locomotive is described and comprises a portion thereof upon
the rolling equipment containing a controlling relay or
electromagnet and terminating in wheels of the equipment, insulated from one another, and a portion* thereof
upon the permanent way containing a battery connected
at one end of a track section with its two lines of rails
and terminating in insulated rails or sections of rail of
a preceding section, which when bridged by the wheels
complete the guard circuit.

guard

circuit

for

Elevator Brake. August Sundh, Yonkers,
N. Y., assignor to the Otis Elevator Company,
Jersey City, N. J. Application filed January

828,983.

1905.
brake

11,

associated with a rotary member and is
direction of rotation of the member.
rotary member, a brake associated
second brake into
therewith, means for moving the
operative relation with the second member by the_ impressed movement of the first brake due to its frictional
engagement with the first member, and electromagnetic
means for increasing the braking effect of the second
(See cut.)
brake.

The

movable
There is

NO. 928,879.

— AUTOMATIC

Telegraphy. Charles A. Johnson, MeadPa., assignor of one-half to the Postal
Telegraph-cable Company, New York, N. Y.
Application filed November n, 1905.

combination with a circuit-breaker are a movable
contact connected with a main circuit, two fixed contacts connected respectively with sources of electricity
of opposite polarity, and three normally open sections of
conductor in inductive relation connected to the con-

In

respectively.

cago,

An

Telephone Index.

George B. Adams, Chi-

Application filed
attaching member embodies
111.

December

5,

1905.

a pair of gripping
in a carrying mem_

elements, one of which terminates
ber provided with a terminal stop, and suitably indexed
cards threaded on the carrying member, the outer one
of which is provided with means for engaging the stop.

Portable Electric Drilling Machine.
England. Application
Maclean,
Ilford,

828,945.

January I2 4

John
filed

1906.

A

portable electric drill comprises a frame, a fixed
shaft in the frame, a magnet on the shaft, an armature
arranged externally of the magnet, a commutator, and
an inclosing cylinder or framework, the cylinder or
framework being driven by gear from the armature and
being adapted to rotate the drill.

828,966.

Reed,

Signaling System. Sylvanus A.
York, N. Y. Application filed Oc-

Selective

New

second

William A. Johnson,
Electric Machine.
Toronto, Canada. Application filed January 13,

ville.

tacts,

is

tober 26, 1905.
A circuit has oppositely biased electromagnetic annunciators therein and condensers in series with the
annunciators.
There are means of impressing upon the
circuit an alternating current which has its potential
changes in attaining its maximum positive potential

A

1905.

One claim covers a maenetic field or armature comprising four identical plates adjacently placed on planes
perpendicular to the axis of rotation and parallel to the
face of the field, the two outer plates being formed with
arc-shaped recesses between which extend the pole pieces
having inwardly extending and abutting outer ends, the
plates being also arranged with the inwardly extending
annuli peripherally within the pole pieces and two inner
plates having their plain faces abutting each other on the
central line of the field perpendicular to the axis of
rotation and parallel to the face of the field.

Ap-

having contacts borne on the base and cap
and arranged to be interengaged and disengaged upon
rosette

partial

g
829,055.

relative

rotation of

the

parts

is

specified.

Lightning

and John W.
January

Arrester.
John E. Brelsford
Lutz, Dayton, Ohio.
Application

filed

30, 1905.
having, in combination, an electrode for
connection with the line conductor having a
flat terminal surface, and an opposed electrode for electrical connection with the ground, the latter electrode
comprising a hollow rod or tube having its terminal
furnished with points in proximity to but out of contact
with the flat surface.

An

arrester

electrical

Means for Hoisting and Conveying Tworope
Grab Buckets.
Alexander E. Brown,
Cleveland, Ohio, assignor to the Brown Hoisting Machinery Company, Cleveland, Ohio. Ap-

829,057.

plication filed February 10, 1906.
Mechanical features and electrical operation of a
double drum hoisting and conveying device are set forth.

the

829,015.

ELECTRIC BRAKE.

828,890.

828,914.

in
a

Manufacturing Company, Plainville, Conn.
plication filed October 22, 1904.

829,073.

Trolley Wheel. James M. King, Danville,
of one-half to H. S. Lanier,
Application filed May 31, 1906.
trolley wheel having a central oil well and a circu-

Va., assignor
Danville, Va.

A
lar

oil

passage around the well and concentric with the
is the basis of the patent.

center of the wheel

Telephone Switchboard Lamp. Joseph L.
Wright, Washington, D. C, assignor to the
National Engineering Corporation, Washington, D. C.
Application filed May 10, 1905.

829,092.

An incandescent lamp is described having means independent of the bulb for facilitating its removal from
its

socket.

Ceiling Block and Electric Cut-out for
Incandescent Lamps. James A. Mebane, South
Boston, Va. Application filed June 29, 1905.

829,026.

A

base

has

oppositely

disposed,

outwardly

projecting
_

lugs, a centrally disposed projecting stud, a pair of channels concentric with the stud, and longitudinal recesses
cap has a socket to
in the inner sides of the lugs.

A

receive the stud and center the cap with reference to the
base.

NO. 828,983.—

Louis Pfingst, Boston,
Brake.
Mass., assignor to the Pfingst Electric ManuApplication
facturing Company, Kittery, Me.

829,032.

filed
ig,

Power

November

4,

1904.

Renewed February

a motor clutch and gear-driven brake
spindle, an electric motor, a rotatable electric motor
armature shaft, automatic means for closing the motor
and automatic
rotate the armature shaft,
to
circuit

means for transmitting power from the armature shaft
to the brake spindle for rotating the spindle and independent for the motor circuit-closing means.
T. Wheeler, Southingassignor to the Trumbull Electric

Cut-out
Conn,,

1906.

3,

The patent covers

1906.

Combined are

829,043.
ton,

ELEVATOR BRAKE.

Trolleywheel Fork. Edward W. Keating,
Terre Haute, Ind. Application filed February

829,109.

Frank

shank, two
fork and a

a two-pronged fork consisting of a
hangers supported by the prones of the
adapted to support the trolley wheel.

shaft

Combined Battery and Bell. Jules A. Ny
and Frederick Meadows, Oakland, Cal. Application filed August 23, 1905.

829,122.

In combination are an electromagnetic bell device,
a box secured to the device and having binding posts
thereon, the posts being connected in circuit with the
magnets of the device, a contact connected with one of

)

:
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The combination consists of the separately excited cirof a dynamo-electric machine, a branch circuit
derived therefrom including the exciter field of the
machine, a resistance, means for including a variable
portion of the resistance in the main circuit, and a
contact to which one terminal of the exciter-field circuit
include a
is connected movable over the resistance to
variable portion of the same resistance in the latter

829,309.

circuit.

Electric Heater.
829,318.
delphia, Pa., assignor

the posts, a battery slidably and removably arranged
in the box and having a contact adapted to engage the
contact on the post when the battery is in place, means
holding the battery against accidental displacement and
forming a terminal for the circuit, and manually operated
means for making and breaking the circuit.

Renewed June

1906.
a shaft
A semaphore mechanism comprises supports,semaphore
fulcrumed thereon, a counterweight and a
blade secured to the shaft, means directly connected
to the shaft for locking it from rotation, electromagnetic
trip
devices for releasing the locking means, and a
circuit closer controlled by the trip devices for closing

an

cuit

Jean F. Webb, DenElectric Semaphore.
Application filed August 22, 1905.
Colo.

829.132.
ver,

electric

25,

signaling circuit.

out of circuit at starting, and means for automatically
moving the cutting-out means when released to cut the
the field

resistance into

circuit

again.

Charles E. BenMotor-control System.
nett, New York, N. Y„ assignor of one-half
New
York, N. Y.
Stockbridge,
to Rosenbaum &
Application filed December 28, 1905.

829,135.

A

circuit-breaking magnet is located in a separate
between the potential sources or terminals, and
there are means whereby the circuit is broken whenever the controller arm is moved to zero or off position.
A supplemental magnet is arranged to short-circuit the
circuit-breaking magnet whenever the current through
the motors exceeds a predetermined value, the supplemental magnet having an additional winding acting to
( See
cut.
maintain such short-circuiting relation.
circuit

Motor-starting Rheostat.
John L. Hall
and William C. Yates, Schenectady, N. Y., assignor to the General Electric Company, ScheApplication filed August 23,
nectady, N. Y.

829,151.
•

'

Means for Controlling Self-exciting Gen829.133.
Ernst F. W. Alexanderson, Schenecerators.
tady, N. Y., assignor to the General Electric
Company. Application filed July 20, 1905.
In combination with a self-exciting generator are a
resistance connected in the field circuit of the generator
in normal operation, means for cutting the resistance

September

1904.
Included are a number of switches for varying the
speed of the motor, an actuating coil upon each switch
operating the same, auxiliary contacts associated
for
with each switch for deenergizing its actuating coil
imon the operation of the switch, and means for holding each switch in the operative position and maintaining the deenergized condition of the actuating coil.

Water-level

Indicator.

Kansas

Mo.

829.161.
rulff,

City,

Lawrence

Application

1906

i,

Automatic Railway Block Signal. Harry
Abernethy, Cleveland, Ohio, assignor to
the American Railway Signal Company, Cleveland, Ohio.
Application filed January 25, 1906.
The patent covers an electrically operated block-signal

M.

system equipped with the usual semaphore arms.

Graham,
June 30,

Philadelphia,

Axel H. Carlson, Philaof one-half to Richard
Pa.
Application filed

1905.
device comprises the air-heating chamber prowith an extended air-heating passage defined by
plates in contact with the upper and lower walls of
the chamber, heating coils in conductive relation to the
lower wall of the chamber and an air-forcing device connected with the inlet.

The

vided

KjeJuly

filed

1905.

6,

An

apparatus for indicating the height of a body of
water consists of insulated lugs secured respectively
at the bed of the water and above the same, pins carried by the lugs, a resistance coil secured to and extending between the pins, a grounded generator, a meter,
and electrical connections between the generator and
the meter, and between the meter and the upper pin.

Charles J.
and Breaker.
N. Y., assignor to Ralph
Application
A. Schoenberg, New York, N. Y.

Circuit-maker
829.162.
Klein,
York,

New

August

filed

1904.

6,

A

tension member consisting of an elongated spring
is
operatively connected at its ends respectively with
a contact member and an actuating member adjacent
to
the joints of pivotal support of the contact and
actuating members, the spring being permanently buckled
and arranged to be buckled oppositely by the actuating
member to force the contact member into varied pivotal

NO. 829,272.

— MOTOR-STARTING

RHEOSTAT.

positions.

Telephone Trunking System.
Jacob W.
829,164.
Lattig,
Wyncote, and Charles L. Goodrum,
assignors to the Eastern
Philadelphia,
Pa.,
Manufacturing

Telephone
Chester, Pa.

Application

filed

West

Company,
October

22, 1903.

Two

switchboard sections or stations each comprise
Subscribers' line termifollowing instrumentalities:
plugs and cord circuits for interconnecting the
same, supervisory-signal devices connected to the cord
circuits, a source of current and connections whereby
the supervisory-signal devices may be operated therebv;
together with a trunk circuit interconnecting the switchboard sections or stations, and means whereby in making a connection through the trunk from one station
to the
other, the supervisory signals of the cord circuit
at one station will be operated by the current from the
source at the other station.
the

nals,

Resistance Unit. Ernest Schattner, Schenectady, N. Y., assignor to the General ElecApplication filed March 31,
tric
Company.

829,174.

1904.

A

self-reducing resistance unit consisting of pulverized

magnetite combined with a pulverized conductor of the
second class is described.

Clinton M.
Electrical Signaling Device.
Allen, Bay City, Mich., assignor of threefourths to Franklin A. Benson and Charles F.

829,192.

Braman,
October

NO. 829,135.

— MOTOR-CONTROL
Frank

Register.

829.138.

C.

•

Painesville,
21, 1905.

Ohio.
Application filed December
The combination consists of an oscillating

indicator-

segment, a series of stops thereon, a corresponding series
of independently movable devices adapted to be severally
moved into the path of the respective stops,
keys controlling the position of the movable devices, and
mechanisms by which the operation of the keys causes
the movement of the segment to the initial point and
in the reversing direction to bring a stop thereon into
contact with the movable devices corresponding with the
key so operated.

M.

Single-pilot-wire Control System. Charles
Clark, Summit, N. J., assignor of one-half

to

Henry

829.139.

M.

Application

Harding,

filed

May

16,

New

York,

N.

Y.

1906.

In a control system arc a number of governing relays in a special circuit, resistance connections from the
power terminals to such circuit, and variable connections at another point of the circuit for controlling the
strength of current therein.

Railway

829,142.

Clarence

Controlling
System.
Westfield, N. J., asSignal Company.
ApplicaFebruary 15, 1904
Traffic

W. Coleman,

signor to the Hall
tion filed

The combination includes electrically controllable railway signal-indicating apparatus differentially responsive
to different current characteristics, and means for supplying electricity having a number of current characteristics, including a periodic alternation, such means
for supplying electricity being governable by movement
of a railway vehicle along the railway line and being in
controlling relation
to
signal-indicating apparatus
the
through suitable current-transmitting means including a
conductor common to the different current characterisiics.

Electric

K29.I44.
eral

Electric

W

Motor

Day, Schenectady, N.

Control.
Maxwell
assignor to the GenApplication filed June

Y.,

Company.

1904.
In combination are two motors connected in series,
a resistance adapted for connection in the field circuit
of the motors, a speed-controlling switch adapted to connect varying portions of the resistance in the field circuit,
cut-out switches for the motors, and means for preventfrom connecting reing the speed-controlling switch
27,

sistance

in the

field

circuit

when one motor

is

cut out.

Rheostat. Arthur L. Hadlcy, Fort Wayne,
Tnd., assignor to the General Electric Company,
Application filed DecemSchenectady, N. Y.
ber 16, 1904.

829,148.

City,

Mich.

Application

filed

23, 1905.
The patent covers a railway signaling device which
actuated by the movement of the cars.

SYSTEM.

Carroll,

Bay

829,241.
ner,

man

is

Railway Signal System. Robert O. TurBarre, Vt., assignor of one-fourth to LyApplication filed
Mead. Barre, Vt.
J.

1906.
5,
of contact bars are connected to circuit
arranged
near the track. Contact brushes are
wires and
carried by the locomotive or car, whereby signals can
engagement
with the contact bars.
by
be sent

Apparatus for the Telegraphic TransmisAdolf Franke,
of Written Characters.
Gross Lichterfelde, Germany. Application filed
October 17, 1902.

829,263.

sion

Means are provided to be operated by a current impulse in one direction and arranged to charge a condenser apportioned exclusively to a particular group of
characters.
There are means operated by a second
current impulse and arranged to discharge the condenser
at a given moment, and means for selecting thereby
from the group a certain character.

Time Gas-valve Controlling Mechanism.
John Gunning, Bournemouth, England. Application filed June 2, 1904.
An apparatus for communicating angular movement

829,269.

movable piece at predetermined times comprises
mechanism for opening and closing electric! switches at
predetermined times in which the timing mechanism and
the opening and closing mechanism are actuated by independent motors. A pair of pivoted levers is arranged
a

to

act

alternately

as

stops

to

arrest

the

switch at

the

the

final

or "on" position, the magnet

being responsive to the failure or abnormal decrease of
current in the circuit to release the lever, an electromagnetic device responsive to an overload or abnormal
increase of current to release the overload lever, and a
locking device to prevent closing the starting lever until
(See cut.)
the overload lever is closed.

Process of Electrolytically Treating Milk.
Charles T. Willson, Amenia, N. Y., assignor
of one-third to William H. Sheffield, Hobart,
N. Y., and one-third to Louis C. Raegener,
New York, N. Y. Application filed January

829,308.

30,

1906.

The process consists in passing a direct current
through the milk, thereby separating the
buminoids, casein and albumen therefrom.

electricity

One claim reads:
The combination of a carriage,
motor mechanism mounted thereupon, a fan member connected with the motor mechanism and actuated thereby,
the movement of the fan being always in the same direction, gearing connected with the motor mechanism,
track wheels connected with the gearing for the purpose
of propelling the carriage bodily along the track, and
means controllable
of

the

track

at

will

for

the

direction

of rotation

wheels.

Electric Brake.

829,334.

Charles G. Hardie, BufApplication filed January 27, 1905.

N. Y.

falo,

The combination consists of an electric motor, a shaft
and support having a bracket projecting therefrom, a
magnet the casing of which rests upon the bracket,
securing

bolts

the

casing

to

the

support,

armature

an

mounted upon the bolts, springs mounted on the bolts
and controlling the armature, and a disk mounted upon
the shaft of the motor, the armature being forced by
the springs against the disk when the current ceases to
flow in the coils of the magnet.

Starting Device
for
Electric
Motors.
Martin Kallmann, Berlin, Germany.
Applica-

829,340.

tion filed August 22, 1905.
A conductor is composed of thin iron wires surby
non-oxidizing
gases and is arranged in
separate sections connected in series and in series with
the motor, and there are means for cutting out the iron
conductor by sections.

rounded

_

Overload

829,371.

Safety Apparatus.
Philip J.
Glenridge, N. J., assignor to the
Electric Company.
Application filed

Sprague
April 26,

1904.
In an electrically operated hoisting apparatus, combined with an electric motor, are means to stop the application of the power of the motor to the load.

La

Enochs,

August

A

Ballast Mount.
Claude D.
Crosse, Wis.
Application filed

Electrical

829,373.

3,

1905.

mount

for ballast conductors consists of a stem
receive the conductor and an inclosing
chamber on which the stem is mounted. The stem is
of glass or other suitable material, -and a ballast conductor is wound around the stem.

threaded

to

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on August 27, 1906
Electric Signal-Receiving Instrument.
409,675.
S. D. Field,
Stockbridge, Mass.
Induction Coil.
409,714.
E. Thompson, Lynn, Mass.
Telephone
Receiving
409.736.
Instrument. R.
D'Unger,

Chicago,
400,752.

W.

J.

4°9,755.
tors.

4 9.756.

111.

System of Electrical Distribution for Railways.
McEIroy, Pittsburg, Pa.
Station Box for Watchmen's Electric Time DetecJ. E. Richards, Cedar Keys, Fla.
Electric Railway Crossing.
E. E. Ries, Baltimore,

Md.
Electric

Railway.

S.

Z.

de

Ferranti,

Hampstead,

England.

Motor-starting Rheostat. Dugald C. Jack829,272.
Application filed May 21,
son, Madison, Wis.
1906.
One claim combines an electromagnet to retain the
in

27,

1905.

409,775.

open and closed positions respectively.

starting lever

San

Darlington,

February
Two pairs

to

Electric Fan.
Harry D. Cessna,
Francisco, Cal.
Application filed April

829,319.

409,815.
land,
409,852.
bus,
409,891.

Ohio.

Bracket for Electric Lamps.

of

J.

S. Merrill,

Colum-

Ohio.
Electric

Recording

Gage.

J.

Wills,

Nashville,

Tenn.
L. M. Clement,
Cable or Electric Street Railway.
Oakland, and G. C. Watriss, San Francisco, Cal.
Lamp
ColIncandescent
Electric
Socket.
409,929.
J. W.
lier, New York, N. Y.
New
York,
Indicator.
M.
Meyer,
Thermometric
409,996.
N. Y.
Electrode.
Secondary-Battery
410,007.
J. F. McLaughlin,
409,926.

Philadelphia, Pa.
Electric Pendulum
410,013.

Clock.

A.

L.

New

Parcelle,

York, N. Y.
F. H.
Electrode for Secondary Batteries.
410,037.
Baltimore, Md.
Containing Cell for Secondary Batteries.
410,054.

Smith,
C.

Waldron, Boston, Mass.
410, in.
Apparatus for Charging Secondary
P. Kookogey, Brooklyn, N. Y.
Electrode for Secondary Batteries.
410,136.
1

al-

R. N. Allen, Cleve-

Electrically Propelled Vehicle.

Brooklyn, N. Y.

Batteries.
C.

F.

W.

H. Carter,
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Power and Lighting Features
Lounge Factory.

of a

Large

shown on
all

roof of the

the

and it was soon realized that
lights would be necessary. Consequently
the buildings were wired and current
for lighting was taken from the mu-

beginning,

electric

1906

power house, connects
By a fan arrange-

the machines in the factory.

ment driven from the main

Just beyond the western suburbs of Chicago in
the little city of Naperville, 111., is located the
largest lounge factor}' in the world, owned by the
The business has
Naperville Lounge Company.
grown to its present proportions from a very small

8,

department

shaft

in

the

machine

smaller waste material from all
parts of the plant is drawn into galvanized-iron
tubes and delivered direct into the firebox of
the

one of the boilers. The larger pieces of waste
lumber are carried to the boiler room and fed
to the fire by hand.
Although the plant has been

No. 10
machine, operating at 900 revIt was made by the
Keystone Electric Company of Erie, Pa. This generator supplies the lights and all the motors at
present installed. Besides driving the generator,
the engine also runs the main line shaft, from
which most of the machines are operated in the
volt

direct-current

per

olutions

factory.

As

1

10- volt

plant

for

factory

the

where

lighting.

Mr. P. E. Kroehler, president and manager of the company, who has been the
moving spirit almost from the beginning,

laid

first

the

plans

for the

was thought

it

to

a

testing the practicability of electric
tors

the

of

sufficient

size

to

besides

main

alongside

the

factory

Chicago,

ing

mo-

the

factory.

A

large

blower

the

of

circuits

to

double-throw
lead

switchdirect

to

shown

is

to 'the

current

for

the

factory

left

The

di-

lighting

is

located

in

a

of the factory plant
of the engine

corner

by

built

Lounsbury,

Chicago. It is of white
equipped with Westingand voltmeter, voltage
the necessary switches.
Besides the large switch already mentioned, the first switch in the row of
controls

six

a 12-horsepower motor in
tow shed and the elevator motor.
The tow-shed motor is suspended from

the

for

a

interesting feature of the boiler plant is the
fact that nearly all fuel required is furnished by
the waste lumber, shavings, sawdust, etc., pro-

by

current

It
was
Eaton & Co. of
marble and is
house ammeter
regulator and

An

duced

city

room.

of Erie, Pa.,

constructed

bottom

the

use

necessary

large

The switchboard
is

Quincy railroad tracks, is 666 feet long, 50 feet
wide and four stories high, with a basement. The
power house, located near the center of the building, and about 10 feet away, is a one-story brick
structure, divided by a brick wall into boiler room
and engine room. Two 100-horsepower tubular
boilers are in use in the boiler room.
They were
and are 66 inches by 16 feet,
125-pound working pressure.

the

this

To

tioned.

and

Works

alter-

brought from the generator to the same
double-throw
switch
previously
men-

Interior
The Power House.
LIGHTING AND POWER EQUIPMENT OF A LARGE LOUNGE FACTORY.

by the Erie City Iron

only

is

it

The

this

rect

Electric Elevator Mechanism.

installed

current
at

located

Burlington

possible

In

used.

is

and back of the switchboard.

operate a
furnishing

building,

this

needed.

is

current

city

switch
board.

current for the lights.
The electric
plant is hot large, hut it is well built,
has given excellent service
and has
proved
(if
proof were needed) the
economy and desirability of motor drive
for a factory of this kind. The use of
motors is to be extended in the factory,
and the power plant will probably be
enlarged soon.'

The

power

the

over

of-

drive the various machines in
factory a direct-current plant was

installed

is

it

no-volt

city's

switchboard through a 300-light
transformer shown on the side of the
power house. The meter for measur-

to

number of machines

no

case

throw

plant

for lighting only, but being desirous

used,

is

the

the

At

plant.

install

on

nating-current system for lighting when
necessary. About 500 incandescent 16candlepower lamps are installed in the
various buildings of the factory. These
are fed direct from the power house
over four circuits. Occasionally it is
necessary to work nights in departments

This service proved satisfactory except
that on dark days and frequently in
the early winter evenings the company
found itself without light when it was
greatly needed, owing to the fact that
the city plant did not have sufficient
demand to warrant a 24-hour service.
install
to
an
It was then decided
isolated

direct current

throw

to

alternating-current lighting plant.

nicipal

minute.

system,

full operation, no fuel except the waste mentioned has been used since March 15th.
In the engine room are located the engine, generator, switchboard, feed-water heater, pump, etc.
The engine was supplied by the Erie City Iron

in

Works, being
inally

rated

at

a

four-valve engine nomhorsepower, but having a ca-

14 by 21

153

horsepower.
A 200-horsepower counter-current feed-water
heater and a six by four by six-inch duplex boilerfeed pump are not shown in the view of the
engine room.
As shown in the picture, the generator is beltconnected to the engine. It is a 65-kilowatt 110pacity

of

195

of

Power

Plant.

the ceiling and
a

is belted to a shaft which operates
tow tedder and an excelsior tedder.

The second

switch

controls

the

lights

in

the

extreme west end of the building. The third controls the office and power-house lights
the fourth
the mill and cabinet rooms on the second and
;

third

floors

;

the

fifth

the

room and storeroom, and
motors

in

lights

the

in

sixth

the

finishing

controls

the

the mill.

two large jointers are operated by
The motor is suspended
from the ceiling in the basement, and operates the
machines above by belts. One of the jointers is
shown in one of the pictures. Further on in the
In

a

the

mill

12-horsepower motor.

—
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basement another motor of 20 horsepower is suspended from the. ceiling and is belted through the
A small carving
floor to a planer and a. rip saw.
machine in the mill is direct coupled to a onehorsepower motor.
One
There are three elevators in the factory.
is operated by an eight-horsepower motor, another
is run by belts from the main shaft and the third
being equipped for electric drive. In one of
is
the pictures is shown the motor and operating
mechanism of the elevator now run by electricity.
It was built and installed by the J. W. Reedy
Company of Chicago.
Elevator Manufacturing
The entire winding mechanism, motor and controller is hung from the ceiling of the first floor and
takes up very little room. The motor operates

September

How

Electricity Played Its Part in the
Sinking of the Merrimac—An Interview with Hobson.

my good

was

L.

fortune a

Perry.

few weeks ago, on

Richmond

a railroad journey, to encounter Captain

Pearson Hobson, who, during the Spanish-American war, while serving as a lieutenant in the
United States Navy, caused the country to ring
with his name from one end to the other by his
gallant exploit of sinking the steamship Merrimac
in the tortuous channel of the harbor of SantiCaptain Hobson consented to exago, Cuba.

some

plain in

the electrical features of that

detail

accomplishment,

and

shall

I

endeavor

faithfully

to transcribe for the benefit of the readers of the
Western Electrician what was to me a most inter-

esting

interview.

"The sinking of that big
moment, or with a minimum

iron

'

vessel

all

in

a

of delay, was," said
Captain Hobson, "a task that kept us awake the
entire night before the day we equipped the ship.
Of course we never for an instant considered any
other method of firing our
explosives than the electrical, for the simple reason
there
is
no other
means for such a purpose
worth thinking of.
But

only when
with

face

problem

the

realize

fully

all

of

culties

the

as I
torpedoes,

the

their

in

execution.

"Referring to Fig. 1, sketch 2, the horizontal
line running through the torpedoes represents a
heavy rope
the perpendicular lines,
seven in
number, passing up through the torpedoes and
;

across the horizontal rope, represent also ropes
with which the horizontal line and each of the
10 torpedoes were bound to the side of the Merrimac and strong enough to hold surely at the
speed we intended to give the Merrimac."
Stripped of technicalities, Captain Hobson's explanation as to how this roping was done was

A

about as follows
heavy rope was laid along
the Merrimac's bulwarks from bow to stern.
At
regular intervals along this
line
was attached
:

each
been

of

the

These torpedoes had
with electric primers and
were especially prepared by the aid of paraffin
and other means so that they were thoroughly
watertight.
Attached to each one was a set of
insulated wires designed when the torpedoes were
torpedoes.

10

carefully

fitted

face
did we
the diffito

job

—

t

SKl-TCH J

he

quick

the

undertaking

said before, was the
and after the plans
found even greater diffi-

planning,

in

of

were decided upon we
culty

By Frank
It

difficulty

locating

1906

8,

sinking of so big a vessel

Merrimac with one
and to
stroke

as the

one

blow,

do

;

when

too,

this,

came
as

SWITCHBOARD

POWER HOUSE OF LOUNGE FACTORY.

IN

in either direction

nected

ceiling

and

known as the direct-conThe elevator will raise
minute. Movement is con-

is

machine.

pounds 75 feet a
from the elevator, and as soon as it is
brought to a stop the current is entirely cut off.
About 60 machines of 18 varieties are operated
3,000

trolled

in

the

The economy

factory.

of

the

operation,

saving in floor space and the exceptional convenience of electric operation have been so well
exemplified in the dozen or less machines now
operated by motors that it is probable that the
greater number of machines will be electrically
operated before long.
The factory is well managed, and the company
is
doing a large business amounting to $1,000,000

—

one

in

fell
sweep,
or at least as

were,

it

nearly

and

the

moment

psychological

that

with

as

absolute

.

The

greatest

then,

was

not so much
the torpedoes,
to place them

but

to

fire

where

thing,

<£0

'

the

and

vessel

the

would
not
be
smashed by the first
shower of lead and iron
that I feared would come
only too quickly, and
which, as you know," said

Hobson, "did
a

vengeance.

equipment. We
scoured

all

Sampson's

SKCTCjf

DIAGRAMS ILLUSTRATING THE MANNER OF SINKING THE MERRIMAC
IN SANTIAGO HARBOR.

first

the

vessels

fleet,

hoping

of
to

find a

number

of these

My

'

last

year.

entire

About

plant

is

400 people are employed.
protected from fire by an

Water for this sysautomatic sprinkler system.
tem is taken from a large tank which is supplied
from the city mains. Feed water for the boilers
railroad tank, the water being
is taken from the
pumped from the river, a half mile distant. The
electrical wiring was done by Dieter & Getz of
Naperville.
H. F. Jordan is the engineer in
charge of the plant.

We

show you in a moment how we placed them
what we did with them."
Here Captain Hobson took a pencil and made
sketch 1 in Fig. I (reproduced directly from his
rough pencil diagram, inked over). "This diagram," continued the captain, "is a rough idea
of the section of the Merrimac, showing first the
I'll

bridge of the ship, the upper line of the bulwarks,
Here we placed
the deck line, and the water line.
most of our batteries," pointing to (A) (A) in
"that is, on the deck in these corners and
sketch 1
in other out-of-the-way places, also near the masts.
;

I should tell you
attached the torpedoes.
Look at this
diagram (sketch 2) of the side of the Merrimac
and imagine you are seeing through the ship.
You will note at a line, which was actually 12
line,
feet below the water
a
row of seven
black spots.
These spots, only seven in the
sketch,
represent really
10
and
specially
built
primed torpedoes, each one intended for individual electrical explosion by its own separate and
distinct battery of dry or wet cells.
Our great

"Before going further, though,

how we
Following the
rence Jones of

recent

announcement

that

Law-

Louisville,
Ky.,
had secured a
lighting in Louisville, the Kentucky
Electric Company of that city has been incorporated with capital stock of $500,000 by Mr. Jones,
Sanders P. Jones and Donald McDonald to build
and operate the electric plant for supplying electricity for lighting .and power purposes.
The establishment of a plant to supply steam for heatcontemplated.
and
power
is
also
ing

franchise

for

2

(Facsimile of a Rough Sketch by Captain Hobson.)

small electrical firing machines so well known to
all engineers and electricians of the navy, but these
final resort was to a
proved a scarce article.
conglomeration of wet and dry batteries culled from
Why, do you know, we had
all over the fleet.
even to dismantle the electric bells of the fleet
to get each outfit's battery to add to the lot refinally got together
quired for this service.
a sufficient number; we needed quite a lot, and

The

_

batteries

"Speaking of the battery
cells, we had no easy time
finding our electrical

the

&3C-£

former would strike the
most effective blows on

Captain

ON FLOOR BENEATH.

% Arv^*V

and the electrical firing
apparatus so that the

come with

JOINTER IN LOUNGE FACTORY DRIVEN BY MOTOR

G-e,

^]

cer-

tainty.

how

10

possible,

place to extend up over the ship's side to
torpedo's battery. Across a horizontal rope
laid along the bulwark, and to which the torpedoes had been attached, were run perpendicularly
10 other lines of length sufficient to be passed
down over the side and brought each one around
under the Merrimac's keel and up again over the
bulwarks on the opposite side of the ship.
in

each

These 12 lines were attached to the horizontal
rope at each torpedo, as indicated, and the entire
system of roping and torpedoes was pulled down
over the side of the Merrimac to a point about 12
feet below the water line. The perpendicular binding ropes were then each one securely fastened.
In this manner, as will be seen from Fig. 1, the
torpedoes, when the horizontal line had been firmly
fastened at bow and stern, were firmly lashed to
the side of the Merrimac.

With

thus lashed to the side of
of wires extended upward
over the side of the vessel, one from each torpedo to its group of cells, as at (A) (A) in Fig.
1.
In sketch 1 the line of torpedoes shows at (B).
the

the

vessel

Right
question,

torpedoes

the

here

10

sets

Captain

"Why was

torpedoes on one side

Hobson

was

asked

this

you located all the
of the Merrimac?"
reason,"
answered Captain

it

that

"Simply for the
Hobson, "that our object was to cause the Merrimac to list to one side, thus assisting the entrance of the water into the gaps that the tor-

would make in the sides of the vessel,
and thus the quicker cause it to sink."
"With the 10 torpedoes in
Continuing he said

pedoes

:

—
;

September
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.

each one containing 80 pounds of powder,
800 pounds in all, the wires were next run up
over the ship's side and rail and thence to the
away
batteries that had been variously stowed
My first idea had
in the safer places on deck.
been to have one big battery and take current for
from this one unit.
However,
all the torpedoes
we finally made each torpedo a separate and disIt was
tinct unit with its own battery of cells.
most providential that we did this, for, as it
afterward turned out, only two out of the numerous battery units survived the hail of shot and
shell that was showered down on the poor old
Merrimac.
None of us can understand why we
men escaped unharmed while so much damage was
done to the electrical equipment that we stowed
away, really, so much more carefully than we
did ourselves."
place,
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planned to drop it was without doubt the providential happening that led directly to the ending
of the Spanish war.
The Merrimac, sinking as
it
did, over to one side of the channel, left the
channel open enough so that the Spanish pilots
gave Cervera's ships permission to take the
chance at least to pass out single file. You know
how at last we 'got them' single file !"
Captain Hobson was now asked
"If you had
it
all to do over again, would you change your
plan ?
What new electrical apparatus would you
use, or what new ideas would you embody in the

Cathode-ray Experiments.
A new series of researches have been

undertaken by A. Pochettino, an Italian scientist, upon
luminescence of crystals when acted upon by
the cathode rays.
The phenomena of luminescence
the

:

scheme?"
"None, except," was

his quick answer, "that I
without doubt, employ firing machines instead of the batteries, and these because the electric cells proved so fragile and easily destroyed in
I
would have plenty of these firing maaction.
chines.
Of course we recognize that
these
also
could be injured, but not

would,

so easily as the batteries."

And

here
came
that
but always interesting layman's inquiry
"But tell us, what did you
think what
were your
emotions when you were
in the midst of the hail
of shot and projectiles
poured down on the Mer-

hackneyed

—

rimac?"

Hobson
and

smiled

"Really,

acteristic.

were

at

this

answer was char-

his

we

busy to think
of anything but what we
had to do."
Captain Hobson's career
since he left the navy is
that of a public man. Recently he fought and won
a good political fight in
too

Alabama and was
to

Sixth
trict.

elected

from

the

congressional
Since leaving

dis-

Congress

the

navy he has been steadily
lecturing

in

the

interest

peace and justice, and
success.
with splendid
Some 277 cities and 36
states have adopted his
of

the
effect
to
general treaties of
arbitration should be ne-

resolutions

that

gotiated
tion

by the

United

granting

States
to

the

jurisdic-

International

Court at The Hague; that
the United States should
(Facsimile of

fig.

Rough Sketch by Captain Hobson,

MAP OF SANTIAGO HARBOR SHOWING VARIOUS POSITIONS

2.

OF THE MERRIMAC.

"What,
tions

were

any,

if

your

instruc-

electrical

your men?"

to

"Only

this,"

Cantain Hobson

gravely answered

"my men were all volunteers, and as such,
course knew that we had little or no chance of

es-

such an undertaking.
Each
of the several that had been ordered to the

duty of making the electrical contacts that would
fire the torpedoes was bluntly told that there was
every chance that he would be shot wounded,
more or less seriously.
He was told that- if a
contact was ordered to make it, even if he had
to do it with his mouth, his teeth, or with any
part of his body that was alive and could be
moved.
You know we did not use buttons for
contacts, or switches
we arranged the simplest
and what was deemed the surest sort of connection the bared
ends of the insulated wires
which could be quickly and securely twisted to-

—

;

—

gether."
Fig.

duction
to

2

is

of

the

illustrate

was

most

steered

sketch

the
into

as

interesting,

a

is

repro-

made by Captain Hobson

manner
the

it

in

which

channel

(see

M'errimac
arrow), how

the

she passed over a submarine mine, and how, due
to the fact that both forward and aft steering

gear and anchor had been disabled or shot away,
the old
to (L)

hulk drifted and swung from about (K)
to
(M), that is on past the point at
which it had been planned she should be sunk.
In passing this point the feelings of the officer

in

command

agined than
failure

to

of the

Merrimac may be

described.
"But
sink the Merrimac

.

still,"

where

better

said
it

mediate adoption of a progressive naval programme
that will give the United States "a navy capable
of performing its duty."

of

caping unharmed from

man

declare in favor of a perinternational congress,
and that present
conditions call for the im-

manent

im-

he "our
had been

APPARATUS OF POCHETTINO FOR CATHODE-RAY
EXPERIMENT.
are presented by a great number of crystals under
the action of the rays.
It is found that the character of the light given off by the crystals in this
case is quite variable, according to the kind of
crystal

which

nearly

constant

The light is not the same for the different faces of the same crystal, and depends upon
the structure of the latter.
Again, the light is
partly polarized and sometimes almost entirely so,
species.

and

this also depends
tion of the specimen.

The strike of the employes of the United Railroads of San Francisco has resulted in a complete
"tie-up" of all the company's street-railway lines,
wrote the Western Electrician's correspondent on
August 30th. The general public is now forced
to walk through the miles of ruins in the burned
new business centers.
district to and from the
Within 24 hours after the arrival of President
Patrick Calhoun in San Francisco on August 26th
a train load of strike breakers was dispatched
from New York, and s.ince then several other
trains have left the East for San Francisco with
platform men, linemen and car repairers under
rush orders. No settlement is in sight at present.
Ihe California Street Cable Railway Company
with only eight cars is doing its best to take care
cars are badly
Its
of the traffic up the hills.
overcrowded until they stop at 7 p.- m.
Public sentiment thus far is largely with the
carmen, who are holding out for a wage of $3
a day, and are willing to return to work at such
an advance and leave the question of eight hours
and minor points of difference to arbitration.
Patrick Calhoun, speaking for the company, refuses to treat with the union since it has broken
two-year agreement, which does not expire
its
until next May, unless its members will first reHe will then offer them better
turn to work.
conditions which he at present refuses to dis-

„

close.

upon the

crystalline

The accompanying diagram shows

new

a

direc-

appa-

which has been designed by Mr. Pochettino
for making observations upon the crystals.
It
consists of a Crookes tube of special design, in
which the crystal cut in a thin plate is placed at
(A), where it is in the path of the cathode rays
coming from the upper part of the tube.
A
branch tube allows of observing the crystal in an
oblique direction through the opening (F).
The
light from the crystal is received in the apparatus (P), which is a specially designed photoratus

meter.

It contains a curved total reflection prism
(S), and below it are placed two Nicolls prisms
(Ni) (N 2 ). An outside light (L) is compared in
the photometer with the light from the crystal, this
being brought into the chamber by the reflecting

By regulating the Nicolls prisms and
thus obtaining an equal intensity of light from the
two sources, one can easily find the proportion of
light which is polarized in a given plane.
The
equalization of the tint is obtained by placing
colored glass screens in front of the lamp (L).
Among the crystals which were observed in the
apparatus are scheelite, phosgenite, zircon, anaprism (R).

tase,

apatite,

give

results

beryl, diopside and others.
These
which accord well with previous re-

searches.

Contrary to Maskelyne's
finds

Strike Stops Traffic on San Francisco
Street Railways.

used, but on the other hand it is
for the same kind of mineral

is

that

Mr.

results,

Pochettino

and chrysoberyl show a
luminescence which is clearly polarized, and on
the contrary topaz, tourmaline, olivine and andalousite show no trace of polarization.
One of the
most curious results is that diopside gives on one
plane an orange yellow- fluorescence which is not
very intense and is but slightly polarized, while
on another face it shows a vivid scarlet fluoresaugite,

apatite

cence very strongly polarized.

Electrical Exports for July.
Electrical

the

month

$1,208,789,

Goods

exports
of July

from the
amounted

United
to

a

States

total

compared with $970,674 for

for

value of

July,

1905.

chinery,

show the
gain
as
compared with electrical maalthough both show good advances.
The

figures

in

classified

larger

detail

as

are

190 1, $3!" !,i9i; July,

chinery—July,

Under

electrical

:

appliances

Electrical

appliances

— July,

Electrical

1906, $577,084.

ma-

$597,483; July, 1906, $631,705.
the head of electrical machinery the fol1905,

lowing countries were the principal buyers from
the United States in July, the value of the purBritish North
chases of each country being given
America, $122,173; Mexico, $109,752; United Kingdom, $85,815; France, $58,329; Brazil, $42,698;
Cuba, $38,337 Japan $34,632 British East Indies,
Argentina,
British Australasia, $24,770;
$32,286;
:

;

;

$16,414;

British Africa, $5,896;

Germany,

$4,321-
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Photographic Investigation of Electric
Discharges.
By

A

and no doubt these
molecules

A. de Courcy.

of

in

different

elec-

halos seem to be formed by
which are attracted by each
formed of radiating lines and

air

They

point.

particles are

The

conditions.

tric

September

are
contact with each other without seeming

of interesting experiments relating
photography of electric discharges have
been made by Dr. Stephane Leduc of Nantes,
France, and an improved method which he uses
has enabled him to secure results of a novel charThese may throw some light upon our
acter.
knowledge of electric phenomena. Numerous attempts have been made to obtain permanent rec-

While the horizontal connecting lines only depend upon the difference of potential between the
two points, the halos, on the contrary, depend
upon the difference between the potential of
If the
the point and that of the surrounding air.
discharge is made under the same tension, but

ords of the electric field, in the same way as we
have for the magnetic field by means of iron filings,
but these have not been very successful.
But photography gives some very good records of

one point now being placed to earth, the halo
The
of this latter point is much reduced in size.
other halo is increased in the same proportions.
The lines passing from one point to the other are

number

come

the

to

in

be affected by this

to

evidently

traced

the

and,

as

seem

to

ions,

particles
.

acts

fact.

by

the

I

shall

show

farther

kinetic

ral

interpretation

1906

phenomena

of the spark, and the natuthese has the advantage of
being quite in accord with the general laws of
electricity. One point to be noted is that in order
to obtain the photographs we require to have a
metal plate placed under the photographic plate
on the glass side. The influence of this plate is
not quite clear and seems not to be explained
by the well-known facts of electricity. The action
of the electrostatic field between two contrary
poles upon light bodies and molecules of the air
is quite different from the action of the magnetic
field

an analogous way upon iron filings. This
is only a directive action on the par-

in

latter

of

effect

by

particles,

electrified

and

8,

these

on,

form a double current which
from that by which we rep-

quite differently

resent the progress of the ions in electrolysis.
In Fig. 3 we have a spark of horizontal form

between two points which are placed opposite each
This spark is accompanied by its halo,
other.
and we now have the characteristics and the details of the latter photographed for the first time.

The halo
both

Two Poles of Opposite Sign.
PHOTOGRAPHY OF ELECTRIC DISCHARGES.

Electric field between

the

I.

different

and

each half of the

in

in

direction

the

of

spark,
lines.

its

seen that the lines of the halo are in each
case inclined so as to represent an arrow point
directed toward the rod from which the discharge
This phenomenon of the spark and
takes place.
If we admit that
its
halo must be interpreted.
It

FIG.

is

aspect

in

is

and we have made some improvements
method of operating which lead to remark-

Negative Effect.
FIG.

while

tides,

field,

PHOTOGRAPHY OF ELECTRIC DISCHARGES.

5.

the

electrostatic

gives

field

rise

to

movements

of attraction and repulsion.

able results.

ference

well

experiments were made by placing a
photographic plate upon a sheet of metal foil, connected with one coating of a Leyden jar, while
above the plate is placed a metal point. A single
point thus gives the record of a positive or a
negative discharge. In Fig. 1 is shown the result
which is obtained with two points of opposite

compared to three magnetic fields superposed. The
halo around each point is comparable to a singlepole magnetic field exerting an attracton on the
iron filings. The lines connecting the two points
are analogous to a bipolar magnetic field between
two contrary poles.

in the

The

first

sign, held vertically

round

a

point,

of the picture,

upon the

With

plate.

In

of the

spite

of

the

shown

The remaining views

in. Fig.

2,

(Fig. 6)

show a

series of

a single

such as is seen to the left
obtained, with radiating streaks.

spot,
is

These preliminary experiments were
others which are of much greater
which I will briefly describe.
one

is

This difwhich may be

fact

that

the

phenomena which

followed
interest

electric
is

by
and

spark

is

known

longest

Sparking between Horizontally Disposed Points.
FIG.

Discharge (without Halation) between

Two

Points Perpendicular

to the Plate.

FIG. 2.

PHOTOGRAPHY OF ELECTRIC DISCHARGES.

and the most frequently observed, our knowledge
of its characteristics and its formation is but slight.
The spark is too rapid and the details of its

PHOTOGRAPHY OF ELECTRIC DISCHARGES.

3.

traced by particles which took electric
charges of the same sign as the point when in
contact with the latter and were then repelled by
this point and attracted by the other, these particles, on account of their charge, attract neutral
molecules to them, which, in directing their course
toward the point, trace the lines of the halo. If
we remark that at the middle of the spark there
is a neutral zone without halo, and again that in
each half the direction of the lines of the halo
quite different and characteristic of the sign
is
of the electric charge, we must admit that at the
middle of the spark the particles of the two
halves projected against each other with contrary
charges neutralized each other, and thus we have
the line

is

a blank space.
If

we form one

of

and the other by a

the

plate

electrodes

we may

by

point

a

obtain

a

dis-

too

fine

and of producing the most

delicate

•

details

The photographs
with the heavier parts
which are thus obtained are valuable in giving precise indications upon some much-discussed points.
In order to prevent the fogging of the photographic plate, non-halation plates are used, but
We go farther, by burying
this is not sufficient.
the plate and making the discharge in compressed
red oxide of mercury. In this way we obtained
some very curious figures, one of which is shown
along

2.
It is the image formed between two
perpendicular to the surface of the plate.
This gives a new figure of the electric discharge,
and shows it to be formed of three parts. Around
each point is a halo, which is characteristic of the
the point, then a
of
positive or negative sign
series of lines going from one point to the other.
The particles which trace the halos act differently
from the ones which form the connecting lines,

in

PHOTOGRAPHY OF ELECTRIC DISCHARGES.
ORNAMENTAL FORMS.

ornamental figures which can be obtained by protography, and these may be utilized in designing
decorative motifs,

as they rival the figures of the

Operating by ruby

light,

we

place

a suitable mask upon the plate, cut to the required -design.
We then dust fine powder, starch
or metallic oxide on the plate from a sieve and
then remove the mask, leaving the design formed
by the powder. This can be complicated by placing metallic conductors regularly around the design.
Below the plate is a sheet of metal foil and
above is a point held on to the surface. A screen
should be used to shield the plate from the light
of the spark.
The foil is connected to one coat-

to

We

fog,

6.

kaleidoscope.

allow the eye to observe
them. Up to the present, the photographic plate
has been unable to .reveal the fine details of the
spark, as these are quite effaced by the fog which
is produced on the plate by the light of the heavier
have found the means of avoiding this
lines.
are

lines

FIG.

ing of a Leyden jar of a Wimshurst machine and
On developing the. plate
point to the other.
we have a design which depends upon the metallic
conductors, the powdering, the state of the air,
etc.,
and the unexpected results are one of the
interesting features of the process.
Some of the
figures thus obtained are given.
the

Positive Effect.

Fig.

fig.

4.

PHOTOGRAPHY OF ELECTRIC DISCHARGES.

points

charge

which

point to plate.

goes

only

Here we

in

one

from
shows
of the same

direction

find that the halo

along the spark the characteristics
sign, either positive or negative.
In Fig. 4
seen the positive effect, while the negative

all

shown in Fig. 5.
Thus photography serves

to explain the

is
is

dynamic

Nashville (Tenn.) Railway and Light Comcompleting improvements to cost $500,000.
The betterments -in the electric power house include the installation of 12 new boilers of 600
horsepower each, mechanical stokers, etc. A pump
chamber is being installed on the river side of the
power house.

The

pany

is

September

A New

WESTERN ELECTRICIAN

1906

8,

and Unique Italian Electric
Furnace.
By Frank

The

accompanying

show the

C.

Perkins.

illustrations

details of construction

and

of a

drawings

new

grams of steel every 24 hours in four discharges,
consuming for each discharge about 850 kilowatthours of electric energy in the form of three-phase
current at a potential of 80 volts between one
phase and the next."

electric

furnace installed at Turin, Italy, and operated by
the artillery construction works of the Italian War
Office.
The furnace was designed by Ernesto Stassano, director of the Forni Termoelettrici Stassano
Company. The electric furnace installed at Turin
absorbs 140 kilowatts of electrical energy, a polyphase current being employed with 80 volts pressure between each phase. This electric furnace is
employed for refining pig iron and melting scrap,
and is charged with 200 kilograms of pig-iron turnings, together with sufficient ore to supply what
oxygen is necessary for removing the impurities
also a proper proportion of lime
of the pig iron
for the slag. From 200 to 300 kilograms of iron
and steel scrap is employed, as well as some ferromanganese and ferro-silicon, in the proper proportion to dioxidize the charge and to introduce
the required amount of manganese.
The following interesting data are given by Col.
Corbetto, director of the War Office plant.
The Stassano rotary electric furnace erected in

181

The product made by
nace

is

steel

to

the

used

be

Stassano electric fur-

for

artillery

projectiles,

A

current of water is caused to circulate in the
double wall of the cylinders in which the carbons
are placed, thus maintaining a comparatively low
temperature in the coupling between the metallic
part of the carbon-holder and the electrode.
A hydraulic cylinder is connected above each
of the cylinders with a piston, the rod of which

;

A

from
the same

containing

NEW

ITALIAN ROTARY ELECTRIC FURNACE.

to 0.4 per cent, of carbon,
percentage of phosphorus, and
from 1.2 to 1.5 per cent, of manganese. It is
stated that high, grades of steel other than the
above may be easily made with this electric furnace, either hard or soft grades being produced
with facility.
It
is
stated that the samples taken from the

about

0.3

made

as above mentioned by the electric
Ernesto Stassano have been tested as
to tensile strength, arid it was found
that
the
breaking stress was go to 95 kilograms per square
millimeter, which "is from 57 to 60 tons per square
inch.
The percentage of expansion is said to
projectiles

furnace of

VERTICAL SECTION OF ITALIAN ROTARY ELECTRIC
FURNACE.

works of the army board is capable of producing a good quality of shot steel by utilizing
broken iron and steel and iron and steel turnings,
such as produced by the ordinary working in
military shops.
The War Office has decided to
work the furnace for the regular production of
the

shot steel

as the

and

of

tests

result of the

steel

furnace installed

is

produced

at

report of delivery
this

plant.

The

capable of producing "2,500 kilo-

located in the plane passing through the axis
the carbon-holding cylinder and is connected
There, is a strong gear
to the end of the rod.
wheel connected below the base plane of the armor.
By gearing with a shaft, a rotary movement is
given to the whole furnace. There are groups of
brushes with a metallic support arranged at the
center of the chamber below the furnace, bearing
on rings, and conducting current from the electric
generators to the electrodes, and forming a continuous contact between the furnace electrodes and
the source of electric current, whether the furnace
is at rest or rotating.
In this rotating furnace the active agitation of
the molten material is of great value in favoring
the chemical reactions which take place. The time
necessary for these reactions to take place is greatly
reduced,- and the furnace may be worked under
full load, obtaining the highest economy in utilizing the electric current.
The fixed electric furnace of the Stassano type
is
so designed that the molten material in the
upper part of the bottom, which is the hottest part,
may remain for a long time in the subsequent
decantation chamber, allowing of complete separation of the cinder from the matte or useful part
in the case of copper.
It is necessary in the treatment of copper -ores to keep the material in a
molten condition for a long time, in order to allow
the metallic part to separate by density from the
cinder.
It is contended that the electric process
is far superior to the ordinary coal processes, and
that the electric furnace can be utilized to advantage for all metallurgical purposes.
is

of

•

A

HORIZONTAL SECTION OF ITALIAN ROTARY ELECTRIC
FURNACE.

have been from 12

to

All

14 on a length of 150 milli-

meters.

During the process of

electric

smelting'

it

is

as-

demands singleness of purpose and concentration.
exterior forces tend to diversion from these
essentials.
Here you come in again to show
your

human

about a month, while the cost of renewal
electric furnaces -of the
is about .10 francs. -The
Stassano design are- of both rotary' arid 'fixed, types.
The fixed electric furnaces for copper ores are
said to have given excellent satisfaction.
The Stassano rotary furnace comprises a metal
armor mantle of Cylindrical shape, terminating at
the top in a truncated cone, internally lined with
fireproof material, into which opens the melting
chamber of circular cylindrical form, terminating
.

the top in a cupola vault. There are in the
refractory wall openings provided to give passage
to the electrodes extending to the interior of the
melting chamber and meeting one another in the
at

center.

SWITCHBOARD AND ELECTRODE-CONTROLLING VALVES
FOR ITALIAN ELECTRIC FURNACE.

work.
but it

the consumption of electric energy is less than 1.3
kilowatt-hours per kilogram of steel produced.
The refractory covering of the furnace is said
last

The voltaic arc is thus produced at a convenient height above the bottom of the furnace.

are more or less hard to do, and
Get a right idea of
will do them.
Don't trust to cleverness.
It is worthy,
will not do your work.
Accomplishment

work only

serted that the loss in weight -is ver-y -little, while
the consumption of electrodes is less than five
kilograms per tori of steel. It is" maintained that

to

Question of Nerve or Nerves.

things

All

triumph of personality over environment.
matter what you do, from the humblest incidental thing of the moment to the consummation
of your greatest ambition, the same principles of

No

until

activity

you meet

run against

it

apply.
All will be clear sailing
resistance, and sometimes you will
hard. Then you will find whether

you have nerve or nerves. No one can help }'OU
Your measure is being taken, and you
much.
win or lose upon the cumulative ability which
you can muster as the total assemblage of native
talent and all that has become a part of you
through all the influences that ever entered your
life.
See to it that they all shape one way. You
will meet some disappointments through your own
faults and some because the world is not exactly
just, but whoever gets approximate justice in the
world is doing very well. The perfectionist has

time.
He meets continual diappointment,
especially if he is chiefly worried about the imperfections
of others. From address delivered to
the class of '06 of Staten Island Academy by
Walter Craig Kerr, president of Westinghouse,
Church, Kerr & Co.

a hard

—

:

:
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are not confined to the United
any means. Thus, according to reliable
authority, Arnold Lupton, member of Parliamentfor one of the Lincolnshire districts, has conceived a great idea, of which the result would be
to rid London of its smoke-fog and make it one
Mr. Lupton
of the sunniest cities on the globe.
is quoted as confident that it "would be the most
Mr. Lupton's plan
beautiful city in the world."
contemplates the use of electricity for power,
lighting,
heating and cooking in London and
bringing the electric energy from the coal fields
of the Midlands, thus doing away with the smoke
producers in the metropolis. It is stated that Mr.
Lupton "took an active part in the preparation
of a plan for harnessing the waters of Niagara
to the extent of 120,000 horsepower," and that
his present project is backed by engineers of dis-

Big

projects

He

estimates

mention

to

abate

for

:

The current could be delivered
bulk at one farthing (half a cent)
per unit, and therefore it could be sold at one
penny (two cents), and even less for large quanenergy.
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million
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15,000 kilowatts are
to

jump
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from

great a

What may

perhaps,

prove,

make

to

a

to

be a patent

de-

was handed down about
two weeks ago by Judge Seaman in Milwaukee.

—and

machinery

agricultural

to

relates

It

ers

as such

— straw

stack-

of no specific interest to read-

is

Western Electrician, but a broad prinwhich may have far-reaching
consequences to all owners and licensees of patents.
That principle may be expressed by the question,
"When, if ever, does the organization of a group
ers of the

ciple

involved

is

of licensees under a patent overstep the terms of
the Sherman Anti-trust Act by creating an un-

monopoly

lawful

of

restraint

in

trade?"

In

the

most

the

considering

the

authority

engineers

may very
ticable in

will

do

likely

to carry

the

rest.

show

that

it

into

the

plan

efficiency

generators

is

for

his

dismissed.
his

alleged

rights

The judge

decision

in

an

sets

accom-

panying opinion, from which extracts are given
elsewhere in this issue of the Western Electrician.

He
it,

says that unless the

the

contract

terms

express

the

of

patent monopoly protects

question

in

clearly

Sherman

But a patent

-does,

of course,

The

then

is

violates

Anti-trust

the
Act.

create a monopoly.
whether licensing under a
patent lawfully extends the monopoly in the manner desired by those who establish the group of
licensees.
This question is examined at length by
Judge Seaman, and he finds that, in the case before him, the patent-licensing agreement does vio-

question

late the Sherman law, notwithstanding the conceded monopoly granted to the owner of the patent
or patents on which the agreement is based.
This

manifestly

a delicate point. Referring to a
monopoly, the judge thus expresses

himself

am

that monopoly thus secured, to
the Anti-trust Act, must be referable solely to the inventions under the patents,
and that a combination of licensees formed thereunder may create a monopoly which exceeds the
legitimate
scope of the patent privileges, not
within the contemplation of the provisions for the
grant, and thus violate the general act referred
to, with or without intentional co-operation on the
part of the licensor."
"I

be

satisfied

immune from

And

further

"While such plan

of cumulative ownership of
patents, for the purpose of obtaining royalty alone
under the protection of all, is sanctioned by the
authorities notably Bement v. National Harrow
Co., 186 U. S., 70 as between licensor and a licensee, I am of opinion that this combination of
all manufacturers, under the plan of acquisition
and for the purposes above outlined, is without
such sanction, so that no escape appears from the
conclusion that it violates the Anti-trust Act, if
not the common law. It is unmistakably a combination of manufacturers, to restrain competition
in the make and sale of their products, with merger of the patents in one ownership as a means
employed for that purpose, and thus not entitled
to the beneficent rule of the patent law which

—

—

protection only of monopoly of the use
invention not to foster combinations
patentees and manufacturers for general monopoly."

intends

of
of

—

specific

The rule is, as conceived by Judge Seaman, that
"without the domain of monopoly for each indiwith

all

[patent]

other

owner stands on an
owners, and is

property

sanguine

equally amenable to* the general law against con-

project

federation with others, tending to create another
kind of monopoly, through concerted action of the

imprac-

a commercial sense, although, by driving

pit's-mouth

ficient

reasons

the

forth

enforce

to

bill

under the contract

equality

by gas engines, sufmight be attained to justify the
But this is doubtful. Long
120-mile transmission.
electrical transmissions up to this time have been
Probably in
invariably
of
cheap waterpower.
transforming the energy of the coal first into

the

complainant's

vidual invention the

calculations
is

by the owner and licensee

into

step

execution, the

Careful

entered

of a patent did violate this law, and therefore the

that

Mr. Lupton's apparent lack of technical informaIf that gentleman
tion is of little importance.
will
only finance the scheme and secure the
requisite
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man.
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Colorado Electric Light, Power and Railway Association
(annual convention), Denver, September 18th to 20th.
Electric Association
(annual convention),
Illinois State
Spnngfield, 111., September 19th and 20th.
Central Electric Railway Association (outing), Robinson
Park, near Fort Wayne, Ind., September 26th.
Old Time Telegraphers and Historical Association, and
Telegraphers
(annual
meeting),
States
Military
United
Arlington Hotel, Washington, D. C, October 9th, 10th and
nth.
,
American Street and lnterurban Railway Association (annual convention), Columbus, O., October 15th to 19th.
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.

substitute

and power.

heat

them in freight receipts from carrying coal to
London.
But Mr. Lupton does not consider this opposition insuperable.
He is thus quoted
"What I
propose is to use a high-tension current of 60,000 volts and to bring the electric energy from
If Lonthe Midland coal fields, 120 miles away.
don were supplied with electric generators of, say,
1,000,000 kilowatts average load, the greater part
of the railways, tramways and factories could get
their electric lighting and power and the bulk
of the houses be warmed and the cooking done by
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cision of great importance

patent-license

proposed to construct a plant as a beginning
enlarged when needed,
to
cost about
$17,000,000. The steam railroads may oppose the
project, for it would mean a heavy annual loss to
It
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Electric Lighting
Electric Railways
Publications
Societies and Schools

(which, by the way, is not particularly new)
worthy of attention with the development of
the art, and is not to be dismissed with a contemptuous smile.
Mr. Lupton and his friends
idea
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This is shown by the valuable "Correspondence"
department, in which a letter from Paris, relating
to Continental Europe, has regularly appeared for
several issues, and which we hope will prove a
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by many a central-station manager, and therefore
the paper on the subject by Mr. Wolls, presented
elsewhere in this issue, will be read with attenThe author has prepared a good, practical
tion.
paper, based on actual experience, and gives several useful hints.
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Gas-engine competition

September

confederation."

Obviously, this decision
portance, for

if

it

is

may prove

of great im-

upheld, the licensing of

man-

under patents, which is now done to
extent, will be carefully examined and

ufacturers

wide
very likely sharply restricted. Of course the case
will be appealed to the United States Circuit Court
of Appeals, and equally of course many able patent lawyers disagree with the learned judge.
But
a

the point
dustries

decision

is one of great consequence in many inbased largely on patents, and the final
will be anxiously awaited.

:
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September

8.

lawyers,

Patent

of

and

indeed
deeply

owners

all

interested

are

patents,

and
in

a

very important decision of the United States Circuit Court, Eastern District of Wisconsin, handed
down, with an opinion, by Judge W. H. Seaman
The case is that of
in Milwaukee on August 22d.
the Indiana Manufacturing Company against the

Case

I.

J.

Company, and

Threshing Machine

is

complicated one, in which eminent counsel are
employed, including Peirce & Fisher of Chicago,
retained for the defendant, to which the judge
gave the decision. The case will, however, un-

•a

doubtedly be appealed.

The

was

enforce the alleged rights
Manufacturing
Indiana
Company, under certain patents for improvements
in straw stackers, and also to enforce contracts
with the defendant for the manufacture and sale
under these patents of certain "pneumatic straw
The court declared that the relief
stackers."
sought was plainly in the nature of specific performance of a contract. The patents of themselves are not particularly interesting to the readbut that part of
ers of the Western Electrician
the decision relating to the granting or withholding of licenses under patents in possible violation
of the Sherman Anti-trust Law is of very broad
application and may prove of great importance in
all industries largely affected by patent protection.
The judge holds, as the Western Electrician
gathers his meaning, that while a patent is a
lawful monopoly, a license under a patent is not
necessarily so, and, under some circumstances, will
form no exemption from the provisions of the
Sherman Anti-trust Law directed against a mobill

filed

complainant,

the

of

to

the

;

nopoly in

restraint of trade.
opinion the judge says that the determination of the validity of the licensee contract
Referring
is imperative to a decision of the case.
to the inquiry into the validity of the contract, he
In

his

continues

"Were

it

questionable,

in

any view of the sub-

matter of the bill, whether it was open to
such inquiry, doubt would be set at rest by these
express allegations thereof that like contracts were
made with other manufacturers to the extent of
embracing in the 'license system' thereof 'substantially all manufacturers of threshing machinery on this continent,' and all pneumatic straw
stackers made in the United States and Canada
that violations by the defendant
sale at less than
the price fixed being one of the charges
endanger the entire system, leading 'to dissatisfaction
ject

;

—

—

and unrest on the part of the other
encouraging like violations.

and

licensees'

"Whether the system thus referred to may not
be within the lawful exercise of patent privileges
is,
of course, another question dependent in each
case upon the facts which enter into the arrangement but it cannot be doubted that the contracts
which make up the system are open to challenge,
either for monopoly not authorized by the patent
law, or for other taint.
Equity is not content to
enforce an agreement upon its form alone, but
will search beyond its terms to ascertain the true
object, when the issue of legitimacy is raised.
I
am satisfied that such issue is presented here and
must be determined under the evidence.
The
question of the lawfulness of the monopoly created
by the contracts and license system in suit is one
The substantial facts are
of mixed law and fact.
well established, if not conceded, and the inferences
of fact impress me as free from difficulty, unless
it
be in reference to the nature of invention in
one or more of the patents, which enters into the
ultimate inquiry of the effect of the combination.
"Laying out of view the feature of property in
patents (owned or to be acquired) involved in
the argument, the doctrine is settled that the monopoly in trade created by the agreement violates
the express terms of the Act of Congress (3 U. S.
Comp. St., p. 3200) known as the 'Sherman Antitrust Act' (as well as the common law), so that
'.he contract cannot be
upheld unless saved from
invalidity by the element of patent license referred
to.
(Bement v. National Harrow Co., 186
S.,
Northern Securities Co. v. United States,
70, 92
193 U. S., 197.)
"On the other hand, the grant of a patent creates a lawful monopoly, for the term of the grant,
in use of the invention, and the right of the owner
(patentee or assignee) is well recognized, to parcel out,
restrict or withhold such use, at will
and he may fix the price at which the patented
article or product shall be marketed.
With the
aggregation of patents embraced in this combination agreement, however, the question of applicability in all phases of the one and the other of
the above-mentioned rules is not, as I believe,
settled by the authorities.
The decisions are not
harmonious in cases which seem to be analogous
in certain features, so that the nuestion, broadly

—

—

U

;

stated,

remains

at

:

:

—

:
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Patent Licensees and the Sherman
Anti-trust Law.
licensees

:

large,

to

be

determined

—

upon

general principles which are settled both in reference to the public policy of the laws respectively

183

which restrain general monopolies, and tnose which
confer a limited monopoly for inventions and literary productions and in the light of the leading
opinions cited. Nor can the conclusions yield to
the influence (suggested in argument) of the grave
interests which may be affected upon the one side,
or of privity or alleged misconduct or inconsistent

—

of the other party."
court then examines the specific license contracts or agreements, and later makes this important statement
"Upon these premises alone of numerous patents covering various inventions in the ownership
of a single purchaser, and license issued thereunder for exclusive use of the inventions by licensees upon the terms specified the rule is assumed (for the present consideration) to be settled that monopoly of such inventions is within
the objects of the grants, and that the transactions
do not, prima facie, violate the general provisions
of law against combinations in restraint of trade.
(Bement v. National Harrow Company, 186 U. S.,
Nevertheless, I am satisfied that monop70, 93.)
oly thus secured, to be immune from the antitrust act, must be referable sofely to the inventions
under the patents, and that a combination of
licensees formed thereunder may create a monopoly which exceeds the legitimate scope of the
patent privileges, not within the contemplation of
the provisions for the grant, and thus violate the
general act referred to with or without intentional co-operation on the part of the licensor.
"In other words, while exercise of the right
which the authorities concede to be inherent in
the grant, of obtaining several patents by purchase
and combining them in a license, results, in a
sense, in combination of licensor and licensees to
uphold monopoly of the inventions, which may be
lawful, I am of opinion that such combination must
be limited to the express policy and object of
the patent grant monopoly in beneficial use of a
specific invention
and when extended beyond that
purpose by concert of action, may thus be brought
that this
within the inhibition of the general law
right to assemble and hold patent properties, alike
with the instance in the Northern Securities case,
may be abused may be the means and guise for
creating what has been aptly termed a 'conspiracy
of monopolists' so that the act, which is otherwise innocent and within individual rights, becomes unlawful, as opposed to public policy, in
and that the transaction
the methods employed
must be proved, under the issue, beyond the license terms, to ascertain the true objects sought
acts

The

—

—

—

—
—

;

—
—

before mentioned) of the patent owner, as such
czar 'within his domain,' either to suppress his
own or prescribe the terms of its use by others,
or to own and enforce monopoly under several'
patents.
Nevertheless, as I conceive the rule, without the domain of monopoly for each individual
invention, the owner stands on an equality with
all other property owners and is equally
amenable
to
the
general law against confederation with
others tending to create another kind of
monopoly through concerted action of the confederates.

"The patent privilege is granted by the government by excluding others from its use, unless
licensed by the patentee as owner; and this
exclusive use is strictly enforced by the
courts;
and if properly termed a monopoly— a definition
not accepted by all the authorities— it is readily
distinguishable from that of the common law.
It
requires neither other patent privileges nor
the
concurrence of third parties for its enforcement;
nor can combination with other patents lend aid
to its judicial
enforcement.
The right of the
owner to purchase and enjoy other patent privileges by way of investment or increase of
royalties, together
with all other recognized property
rights therein, except the exclusive use of
each
invention conferred by the grants, are held alike
with the common rights of other property owners
to make them profitable.
So the nature of the
privilege confers no immunity to combine
with
other patentees or under other patents in a
confederation of users, when such combination is
prohibited generally, as in the terms of the Antitrust Act.
While purchase alone of the outstanding patents, interfering or noninterfering, by
the
complainant, might be within its rights, the combination which was entered into, with that as one
of its means, as I believe, violated the law.
The
arrangement was not within the rule, which is of
general application, that differences may be composed and litigation settled between the parties
by bona-fide compromises.
Nor was the foreclosure which it contemplated, of all questions as
to the validity or value of any patent
enlisted,
justifiable under the circumstances, and I
am of
the opinion it was opposed to public policy.

"With the contracts thus viewed,
forceable
missed."

combination."
testimony, Judge Seaman has,
among other things, this to say of the threshingmachine combination
"The contract A' in suit is one of the series
uniting the threshing-machine manufacturers for
other kindred manufacturers were ultimately included as joint licensees and each licensee entered the system with full understanding of and
patent privileges, not within the contemplation of
therefore, the promoter of a two-fold combination
of numerous patent properties and of all manufacturers of threshing machines, whereby great
unquestionably within the
interests were affected
language (if not the scope) of the Anti-trust
Act as 'in restraint of trade or commerce among
the several states, or with foreign nations' (Sec. 1),
or 'to monopolize any part of the trade' thereof
this

:

—

—

—

(Sec.

2)."

considers at some length the
restraint of trade of the complainant,
several citations.
He proceeds

The judge then
monopoly
giving

in

"While such plan of cumulative

ownership

of
royalty alone
sanctioned by the

patents, for the purpose of obtaining

under the protection of all, is
authorities notably Bement v. National Harrow
Company, 186 U. S., 70 as between licensor and
a licensee, I am of opinion that this combination
of all manufacturers under the plan of acquisition
and for the purposes above outlined, is without
such sanction, so that no escape appears from
the conclusion that it violates the Anti-trust Act,
unmistakably a
It
is
not the common law.
if
combination of manufacturers to restrain competition in the make and sale of their products, with
merger of the patents in one ownership as a
means employed for that purpose, and thus not
entitled to the beneficent rule of the patent law
which intends protection only of monopoly of
the use of specific invention—not to foster combinations of patentees and manufacturers for gen-

—

—

monopoly."
Continuing his reasoning along

eral

Seaman concludes his opinion as
"The settled rule in reference

this

line.

Judge

follows
the privileges

to

vested in patent property is not overlooked in this
view. As tersely stated in the opinion by Judge
Baker, speaking for the Circuit Court of Appeals,
in Victor Talking Machine v. The Fair, 123 Fed.,
Without applying to the Patent Office,
424, 426:
one may make and use and sell the device that
embodies his invention. That is his natural right.
Within his domain the patentee is czar. The people must take the invention on the terms he dic*
*
*
Cries
tates or let it alone for 17 years.
of restraint of trade and impairment of the freedom of sales are unavailing because, for the promotion of the useful arts, the constitution and
statutes authorize this very monopoly.'
"Nor do I overlook the recognized right (as

equity,

and

the

bill

neither

must

is

be

endis-

Death of E. Rosewater.
Edward Rosewater of Omaha, Neb., died

;

and obtained by
Reviewing the

in

suddenly on August 31st from an attack of heart disease while alone in an office in the Bee Building.
Omaha.
He was founder and editor of the
Omaha Daily Bee and was one of the most
unique personalities in western business and political
life.
Mr. Rosewater was well known to
electrical men, having himself given much attention to electrical matters.

He was

born

in

Bohemia

in

1841

and

settled

Cleveland, Ohio, in 1854.
At the age of 16
learned the telegraph code, and in 1862 and
1863 he was a telegraph operator attached to the
Union army, and later at the War Department.
He was vice-president of the Society of the Military Telegraph Corps during one term and was
president of the Old Time Telegraphers'
Association in 1862.
From 1864 until 1871 he was
manager of the Western Union at Omaha, and
in the latter year founded the Daily Bee.
He was
for many years a member of the Republican national committee.
As a private citizen Mr. Rosewater was public spirited to a high degree. He
built the Bee Building at a cost of $800,000.
He
was the original promoter of the Transmississippi
Exposition.
In a special issue of the Bee last
year Mr. Rosewater published an interesting article
entitled "Personal Recollections of Some of the
in

he

World-famed

Electricians."
This article can be
the Western Electrician of May 5th.
funeral services were held in the rotunda of

found

The

in

Bee Building on September 3d and were
tended by many prominent men.
the

German

Electrical

at-

Working Agreement.

Under

date of August 17th the Berlin correspondent of the London Times Engineering Supplement writes
"The arrangement for the redistribution of capital among the three great electrical undertakings
the Allgemeine Elektricitats Gesellschaft, SiemensSchuckert and the Lahmeyer group has recently
undergone certain modifications, in that mutual
agreements have been concluded for the adoption
of a protective cartel, in accordance with which
the three rival concerns will merge their conflicting interests.
The object of this intimate form
of fusion will be to safeguard each of the allied
firms in submitting tenders for work for the execution of which, in consequence of previous business relations, any one of them would possess
paramount claims.
This will be effected by engagements on .the part of the two other firms in
the cartel to make their tenders in such cases
higher than that of their rival.
Firms not in the
combine are either individually too feeble to oppose effectually the vast united interests ranged
against them, or, on the other hand, their undertakings are too diverse in character to enable them
successfully to attempt any joint resistance to the

—

trust,"

1
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THE SMALL CENTRAL
Hints on

Practical

CHAPTER

Its

2-6

owing to the peculiar requirements of their
design and construction.
They are .also uncertain

Amperes.

45
65
85

8, 800

no

Lamps.

Volts.

20
30

1,500
2,400
3.600
5.200
6,800

power

No. of

No. of

Few manufaccease to exist in the next decade.
are at present building this type of machine, and several have ceased to build it entirely.
Engineers as a rule do not recommend
installation.

6.5

Lamps.

Volts.

turers

Direct-current arc machines are better built today than ever before. They are wound for voltages as high as 13,000 and will operate up to

Amperes.

Horse-

The inductor-type alternator has its field in
modern practice, although that field is getting
more and more limited and will in all probability

L

with your replacing burnt-out fuses or
with the reaching of switch lugs.
On 2,300-volt circuits or those of a higher potential
employ only oil-break switches.
Quickbreak air switches are dangerous and do not wear
well,

5

its

1906

8,

interfere

Arc Generators for Enclosed Arc Lamps.

Equipment.

Electrical

STATION.

Construction and Operation.

(Continued.)

IX.
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1,125
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Drive.

1,075
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2,000
2,800
4,400
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S

625
725
1,025
1,225
1,650
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Switchboards. A switchboard should be so designed and built that
it
will require little or
no expert electrical knowledge to operate.
The
switches should be so mounted as to be easily

-P

operation.

The

Price.

all

front

of the board

should be sightly, and
be read often should be so
receive plenty of light.
Do not
with instruments, when by pur-

instruments

to

mounted as to
crowd a panel
chasing
of

one
room.

a

trifle

larger

there

will

be

plenty

Install the switchboard in the generator room
so that the machine leads will be short and direct.
Leave at least a three-foot space between the
wall and the board, and have this space closed In

by gates or by a similar protection.

The

§ § § § § § § § §

general

arrangement of panels

is

as

fol-

lows
Exciter panel or panels at one end, generator
panels next and feeder panel or panels at the
:

other end.

This

arrangement will allow additions to be
either end and still maintain a uniform
scheme of wiring on the back of the board, besides making it possible to keep switches used
for the same purpose near each other.
To add a generator panel one should move the
exciter panel or panels out and set the new

made

il

u

(

panel in place alongside of those already used for
machine service.
Then put the exciter panel
back in place at the end of the board.
Extensions at the opposite end of the board will always
be feeder panels, and so long as this arrangement is maintained there will be no limit to the
additions that may be made without complications
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enclosed-arc lamps or 220 open-arc lamps.
current supplied varies from four amperes for
enclosed lamps to 9.6 amperes for open lamps.
These generators are supplied with regulators
which will automatically care for from one to four
circuits and give a satisfactory regulation from
no load to full load.
Arc generators will play
170
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THREE-PHASE ALTERNATING-CURRENT SWITCHBOARD.
reached from the floor and should be certain of
Employ as few switches as will do the
work required. In laying out the circuits on the
back of the board, use common sense and avoid
complicated wiring.
You may want to make repairs in quick time. Avoid crossing circuits where
possible to do otherwise.
Mount fuses where they
operation.

19

shows a three-phase alternating-current

switchboard which is in daily operation.
The
panel seen at the right end of the three-phase
board is a feeder panel for series alternating arc
lamps.
Should an additional power or light panel
be installed, the arc-lamp panel should be moved
out and retained at the end of the board.
This
will make it possible to keep all similar feeder
panels together and keep the odd panel of the

r*-^

LAMPS.
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PL-/W6.

OLTM£rf/?

>>-l/
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FIG.
link:

part

in

plants

of

the

size

20.

WIRING DIAGRAM FOR THREE-PHASE ALTERNATING CURRENT SWITCHBOARD.

under considera-

can

reached

be

and
without
danger.
transformers on iron brackets
For further data and prices on generators see
properly insulated and securely fastened. Do not
the accompanying tables:
place the transformers or rheostats where they will
Alternating-current Generators, 60 Cycles, Single Phase, Belted Type.

tion.

Mount your

quickly

station

board by

itself.
Fig. 20 is a wiring diagram for
three-phase alternating-current switchboard.
The single-phase switchboard follows the scheme
already described and hence requires no further
explanation.
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Arc and Incandescent Lamps.
Arc Lamps. The more satisfactory service

—

de-

from the use of the enclosed type of arc
lamp has become so apparent to the general pubrived

Add
Add

.50

10

per cent, for direct-connected type apparatus.
per cent, up to and including oo-kilowatt size for three-phase apparatus.

Above go

kilowatts, add

5

per cent.

lic

that

one

now seldom

finds

the

open

arc

in-

.
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8,

With

the

for any purpose whatsoever.
open arc it was necessary to re-carbon each lamp
With the enonce in every nine or 12 hours.
closed-type lamp the life of the carbon is increased to from So to 125 hours, depending upon
the quality and length of the carbons employed
With central stations this is an important factor
in operative costs, since under the old regime a
number of trimmers were kept continually busy
doing the same work that now can be performed
in a greatly reduced period of time by one man.
enclosed
Besides this important feature of the
stalled

number of

others

worthy

are a
mention, such as the entire exclusion of

lamp there

from sparks, more uniform

of fire

bility

tion of light, the use of arc

and

mination

more

effect

all

of

possi-

distribu-

lamps for inside

illu-

production of an illuminating
nearly approximating that of the
the

A

Unique Electric Motor

gansett

Both alternating and continuous-current arc
lamps are built of the enclosed type and so designed as to operate either in series or parallel,
the mechanisms being arranged to suit the condi-

highly

feature

the

in

operation

of

an

arc lamp is the manner in which the
Both 'carbons assume a conical
carbons burn.
shape at the arc and would be consumed equally,
provided carbons of the same density were emThis is not the case, however, since these
ployed.
lamps are invariably operated with one "cored" and
The "cored" carbon is natuone solid carbon.
rally consumed more rapidly than the solid carbon.
alternating

The "cored" carbon tends to maintain steadiness in
In trimming, the carbon once used in the
the arc.
upper holder may be transferred to the lower
Never
holder and a new carbon inserted above.
have two "cored" or two solid- carbons in an
In ordering
alternating lamp at the same time.
carbons for alternating arc lamps, specify an
equal number of each kind, due to the possibility
of employing the once used upper carbon for the
lower holder.
The continuous-current arc forms a crater in
the end of the upper carbon and a cone on the
This formation of the
end of the lower one.
carbons necessarily throws most of the- light down,
thereby producing an extremely bright spot in
Naturally all obclose proximity to the lamp.
jects outside of this bright area seem dark and
shaded by contrast. Enclosing globes, of course,
remove much of this effect, but cannot destroy it
For this reason the alternating arc lamp
entirely.
affords

the

best

means

of

general

illumination

where large areas are being considered.
In purchasing arc lamps select a type having as
few moving parts and as simple an operating
mechanism as consistent with the conditions under
Having
which you desire the lamp to operate.
selected a type and make of lamp satisfactory in
A number of different
operation, do not change.
makes of lamps necessitates an equal number of
repair parts and insures trouble and
different
loss of time.

in the lamp, purchase the f-.est carbons
be obtained, as the successful and economical
operation of an arc lamp greatly depends upon
When ordering your carbons accept
this point.
the size recommended by the lamp manufacturer.
He knows more about his own product than

For use

to

you

do.

Always keep your lamps in good operative condition, and clean both the inner and outer globes
See to it that the gas caps
each trimming.
covering the top of the inner globe are kept free
from dirt and rust, since the free admission of
air to the arc will cause it to consume your carbons at a rapid rate and will produce unsteadiness in the light furnished.
Never use oil about
the feeder mechanism of a lamp.
If these few
simple suggestions are treated with consideration
in the care and operation of arc lamps, they will
give no more trouble than incandescent lamps.
Good, substantially constructed arc lamps cost
at

from $16

$20 each, depending upon trimmings,
globes, etc.
Most lamps for street use are furnished with opalescent inner and
clear
outer
globes, although there is a difference of opinion
on this point. Hoods and special shades or globes
cost

to

extra.

[To be continued.]

Newspaper dispatches
that the Southern
the use of electric

of

the

in

which electricity is used to adbetween steam and water is

differences

interesting.
The idea throughout the mills
get along without using the steam engines.
The Rockland Mill, located between the other two
of the series, contains a small power house in
is

to

from

Pacific

San

Railroad

Francisco say
is considering

power

to take the heavy freight
and passenger trains over the steep grades of
the Sierra Nevada Mountains.
Electric power can
be easily installed, according to the preliminary
reports, to do the work, with an increase over the

present speed of the trains of about 100 per cent.

is
installed a waterwheel-driven 200-kilowatt 2,300-volt three-phase General Electric generator) with switchboard.
The mill is driven by
a 175-horsepower induction motor supplied from
this generator.
The steam engine with which the
mill was equipped as a reserve, is retained for
that purpose, but will probably never be used, as
at dry periods all of the available water is utilized
by this mill alone, the pond near the Ponogansett
Mill
serving as a
storage basin
against the
droughts. The electrical equipment in the Rockland Mill thus supplies power to operate that mill

and

assists,

as

to

well,

operate

the

other

mills

throughout the year.

The Richmond
operating

Mill, the

hours

24

Large or Small Lamps for Signs.

either

which

desired.

service

of

distinctive

Engpower for

Mill.

The scheme

QUESTIONS AND ANSWERS.

New

Manufacturing Company, South Scituate and Hope,
R. I. This company operates three mills for the
manufacture of sh6e-laces and corset strings— the
Richmond Mill, on the Ponogansett River, the
Ponogansett Mill, two miles above the first on the
same stream, and the Rockland Mill, situated
about three-quarters of a mile west of the Pono-

just

A

in

using water under ordinary conditions, or having an auxiliary steam plant
to carry the load when the water fails during
the dry season. An interesting adaptation of electricity as an auxiliary motive power under these
conditions is to be seen at the mills of the Joslyn
operations,

sun.

tions

Installation.

There are many mills, especially
land, which depend on two sources
their

135

per

Question.
A. B., Chicago:

Answer.

The

question seems to be resolved down to
whether the small or the large incandescent is the
better.
Assuming that the "other things being
equal" means that both signs would be satisfactory from the viewpoint of utility of the light,
that the lamps are of the same quality and give
their rated candlepower, that the voltage fluctuation is the same in both circuits, there are left

two

differences.

First,

there

is

a

smaller

lamps

of

two

ordinarily

uses

waterpower of the Ponogansett River, but

the
has a

difference

in
favor of the
candlepower.
There is a
difference against the small lamps, in that it is
probable they would not give as good efficiency as
the larger lamp. A test might give the following:

One so-candlepower lamp
dle

= 175

On

at

3^

no-volt circuit the current

Twelve four-candlepower lamps
candle

watts per can-

watts.

= 1.66

is

1.59

amperes.
per

at 3.8 watts

amperes.

Two-wattmeter Measurement.
Question.

M.

Chicago
Can the power in a twophase unbalanced system with common return be
meased by the two-wattmeter method?
L.

K.,

:

Answer.

second mill of the three,
day,

A

has a So-candlepower lamp
with a reflector arrangement for a sign.
B, his
neighbor, has a nearby sign in which 12 four-candlepower lamps are arranged as a border. Other
things being equal, which sign will show the
greater economy in current consumption?
J.

Yes.

The

wattmeters,
shown, give the true power.

when connected as
The power in such

steam-engine auxiliary
for emergency.
Here the
electrical unit consists of
a

machine

75-kilowatt

which
either

can
a

as

synchronous
cording

to

be operated
generator or

motor,
the

ac-

LOAD

following

schedule
When the plant
is operated by waterpower
this unit is belted to the
line shaft and runs as a
generator in multiple with
DIAGRAM OF TWO-WATTMETER MEASUREMENT.
the 200-kilowatt generator
at the Rockland Mill, taking its share of the load.
a system is EJi cos a -f- E.I = cos a where E and I
When the water is low the unit is used as a represent voltage and current, respectively, and
motor, drawing current over the transmission lines
§ and /3 the angles of lag in the two phases.
from the Rockland Mill generator. The Richmond
Wattmeter (Wi) gives EJi cos a. and wattmetcr
Mill engine is therefore seldom, if ever, used.
gives E = I 2 cos
2)
The sum of the wattmeter
At the third mill, the Ponogansett, there is a
readings is therefore EiL cos a
E2 L cos /3, or
10-hour working day, and waterpower is depended
the power to be measured.
upon entirely for operating the machinery. In this
mill a 60-horsepower motor is used to drive the
Standardization Considered by the
line shafting, while a 100-kilowatt synchronous unit
British Association.
operates either as a motor or generator in a
The report of the British Association commitsimilar way as in the Richmond Mill.
tee on practical standards for electrical measureBoth the Richmond and the Ponogansett mills
ments makes reference to a conference of repreare lighted by electricity, taking current through
sentatives of standardizing laboratories in Bertransformers from the transmission line.
lin last October,
which was attended by repreIn addition to this ingenious method of obtainsentatives from America, Austria, Belgium, Enging the most economical operation, the installation
land, France and Germany.
It. was
at this conis further noteworthy because of the use of highference that a resolution was passed expressing
voltage motors within the mills. The transmission
the opinion that an international commission be
line enters each mill in rubber-insulated lead-covappointed in order to bring about an agreement
ered cables, laid in galvanized-iron loricated conin the laws of different countries in relation to
duit with the sheath grounded. The motor frames
:

,

(W

.

+

are likewise connected to earth, so that all danger
of fire or shock is eliminated. The electrical equipment was furnished by the General Electric Company.

Audible System of Train Signaling
in England.
Frank W. Mahin, consul at Nottingham, England, reports that the Great Western Railway has
successfully experimented with and just installed
on a branch line a method of audible signaling
as a substitute for the familiar semaphore system
which it is believed will be entirely displaced in
course of time. The new system is electrically
worked.
The engine as it travels comes into
contact with an apparatus fixed to the track,
which is worked from the signal box, and sets
in motion a form of mechanism on the engine.
Instead of the engineer having to look out for
his signals, they declare themselves to his ear
unmistakably.
"Line clear" is expressed by the
blowing of a whistle, which continues until the
engineer with his own hand turns it off.
The
new system is of particular importance in a country so fog afflicted as England.

electrical

ion

met

As is now known, this, commisLondon during the visit of foreign

units.

in

engineers there in July, but unfortunately its proceedings were not made public, and until some
official report is published not much information
is
likely to be forthcoming.
The American representatives were Dr. F. B. Crocker, Dr. A. E.

Kennelly and Mr. C. O. M'ailloux, while Canada's
delegates were Dr. R. B. Owens and Mr. L. A.
Herdt.
The British Association committee referred to
above recommends that the international ohm,
defined by the resistance of a column of mercury, and the international ampere, defined by
the deposition of silver, should be taken as the
fundamental electrical units.
Further, that the
international volt be the electromotive force which
produces an electric current of one international
ampere in a conductor whose resistance is one
international ohm, and that the Weston cadmium
cell be adopted as the standard cell.
These recommendations were laid before the International
Commission which met in London.

;
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The Edison System

of
California.

Southern

By
From
there

the

R. H.

Ballard.

spring of 1895 to the spring of

was operated, first just outside of the
of Los Angeles, and later just inside

1R96
city

(by
corporate limits
of the city), what might be called a miniature
During this time efforts
plant.
electric-lighting
were being constantly made to secure a regular
city franchise for this plant, but not until the
At that
spring of 1896 was this accomplished.
time, after a franchise had been twice refused, an
old one turned up and was promptly purchased
by the owners of this little plant. This franchise
had never been used and would lapse in just two
weeks' time unless light were furnished to the
City Hall. By an almost superhuman effort, and
with the assistance of one of the street-railway
companies (on whose poles lighting wires were
strung), one cluster of lights was turned on in
the City Hall on the night before the day on which
the franchise would have lapsed. Thereupon the
West Side Lighting Company was incorporated,
with a capitalization of $500,000 and an authorized
bond issue of $300,000, and the more serious
troubles of finance and the securing of business
began, as the fight was then against a financially
and politically well-entrenched company. The legality of the franchise was attacked, rates were
cut, obstacles were put in the way of financing,
and other troubles, large and small, constantly
appearing, the building up of the business was no
small task. The fight was carried on fiercely, but
on account "of the never-despair attitude of the
West Side lighting people, a foothold was secured.
Later a third company entered the field, and the
fight was reopened, this time on a three-cornered
basis, in a more severe manner than the original
limits

reason

of

the

extension

of

the

one.

of Southern California,
has helped materially in building up the present
extensive system from this small beginning, and
with the careful handling of the business, from ?.
financial and operating viewpoint, capital was interested in sufficient amounts to take care of the
increasing business and to acquire many other
properties by purchase and consolidation. In the
10 years between 1896 and 1906 the business has
expanded to such an extent that at present electric
current is being furnished to 22 separate cities and
towns, and gas to 11.
All of the properties have
been consolidated into the present Edison Electric Company, with a capital of $10,000,000 and
an authorized bond issue in the same amount.

The wonderful growth

The Waterpower

Beginning.

One

of the companies taken over by the Edison
Electric Company through consolidation was the
Redlands Electric Light and Power Company,
which was organized in July, 1892. At that time
electric transmission of power was certainly in its
infancy, if it could be said to have been born. The
market demand for this power was so located as
to render necessary the installation of a plant
capable of transmitting power varying distances
of from five to 20 miles, and equally well adapted
for use in incandescent lighting, arc lighting and
alternating-current motor service. The directors of
the Redlands company were informed by their
engineer that to make the plant a commercial success they should install a tri-phase system then
The
in experimental use in Tivoli, near Rome.
first attempt to get the large manufacturing corporations to bid on this type of apparatus was unsuccessful, all claiming that the idea was too far
in advance of practice for them to undertake it
but after a number of months' correspondence the
General Electric and Westinghouse companies were
induced to bid on specifications drawn by the Redlands engineer, and the apparatus was finally built
by the General Electric Company. This plant,
which goes under the title of "Mill Creek No. I,"
on the Edison system, began operation in October,
1893, and is still in regular daily use, operating

synchronism with all waterpower and steam
on the Edison system. As a legacy from

in

plants

plant, the company has still in use the
three-phase generator, the first synchronous
motor and the first induction motor ever put into
commercial use by the General Electric Company.
this

first

first

The development of high-head waterpower on
the Pacific Slope in 1892 was in as experimental
a condition as the transmission of electric power,
and the promoters of the Redlands company installed their plant at the head of the valley without
entering the canyon, as has since been the Edison
company's universal custom. The power was generated by diverting the stream of Mill Creek into
a steel pipe 30 inches inside diameter, 7,250 feet
long, and having a pressure head of 360 feet.
Later, this pipe was extended 3,000 feet further
up the valley to the mouth of the canyon, giving
a total net available head of 510 feet, under which
the plant is now operating.
Three

generators were finally incurrent being generated at
2,200 volts, stepped up through transformers to
10,000 volts, and transmitted to Riverside, a disstalled

1.

250-kilowatt

in

this

station,

A paper read before

of the

the National Electric Light Association

June 8, 1906. Mr. Ballard is assistant secretary
Edison Electric Company of Los Angeles.

at Atlantic City.

September

tance of 28 miles, taps being made from Redlands
Highlands from the same line. Later, the
voltage was raised to 33,000. The appliances, both
hydraulic and electric, in use at that time were
extremely crude as compared with the highly specialized types of construction in use today, and
naturally the difficulties to be overcome were numerous. Nevertheless, while the plant is not as
efficient as other plants on our system, it has furnished us in the past and is still furnishing us
with a considerable amount of power, and since
the first experimental stage was over, the cost of
operation and maintenance of the plant has been

The

66,000-volt lines will be those of our new
20,000-kilowatt Kern River plant, which is nearing
completion. In other parts of the system there are
installed a number of small units feeding into the
general transmission line, whose aggregate rated
capacity is 4,000 kilowatts, good for some overload.
All of the steam equipment
is
used as
auxiliary for helping over the peak and for reserve
in case of shorts or breakdowns along the line.

General Operating Conditions.

The

and seven steam plants, varying from an ordinary, old-fashioned Wheelock simple engine to a Curtis turbine, are run in multiple,
feeding into the one general transmission system.
great many comments have been made and some
wonderment expressed upon the surety of our service, operating under these conditions, but no serious disadvantages have so far been experienced.
The speed of the hydraulic plants is set at two
per cent, above normal, which guarantees their
handling maximum load before any steam plants
that are floating on the line cut in.
From six in the morning until midnight one of
the 2,000-kilowatt turbines at Los Angeles is rotated as a motor, for the purpose of correcting
the power factor, and to cut in in case of trouble.
The success of this multiple operation depends
first on the proper construction of the plants, and
then on a thorough organization of the working

Later Power Development.
While the development of a market for the power
from the Mill Creek No. 1 plant was slow, each
of
electric power
year showed the possibilities
transmission, and in 1896 surveys were begun for
the construction of a waterpower plant in the
Santa Ana Canyon, using the water of Santa Ana
River, on the other side
of the mountains in
which the Mill Creek plant is located. It was
expected that the plant would transmit approximately 4,000 kilowatts to Los Angeles, a distance
of 80 miles. This plant was subsequently built and
began operation in 1898, being what is now termed
"Santa Ana River No. 1" plant of the Edison
adopted

The type of hydraulic construction
by the company was first used in
Water is conveyed through a series of

since
this

forces, with fixed rules to govern fixed conditions.
All stations are interconnected with a private tele-

phone system.

The natural trend of the country suggests highhead power plants, as the streams, while containing
comparatively small amounts of water, have natural
falls of from 200 to 300 feet to the mile.
All of
these plants are, as noted, high-head, but having
in operation the Mill Creek No. 3 plant, with its
1,960 feet fall, the lesser ones suffer in comparison.
Other than the use of extra care in devices at

money whatever been expended thereon for repairs.
The total length of canal line is approximately
three miles, three-fourths of the way being driven
through solid

granite mountains. There are four
three-phase 750-kilowatt generators installed, and
the current is stepped up through air-blast transformers to 33,000 volts.
The growth of the business necessitating additional power, during the succeeding years several
plants were constructed in the immediate vicinity
of the first installation.
Proceeding up the Mill
Creek stream, the No. 2 plant, with a canal line
of 3^2 miles, a water head of 620 feet and a capacity of 750 kilowatts, was the next plant put in
operation.
"Mill Creek No. 3" was next constructed, with
1,960 feet head, seven miles of canal and a capacity of 3,000 kilowatts.
Then followed "Santa Ana River No. 2" and

"Lytle Creek" plants, both having 560 feet head
and capacity of 2,000 and 1,000 kilowatts, respectively.
The current is stepped up from all of these
plants to 33,000 volts.

connected in Y
with the neutral grounded through two circuits
of No. o hard-drawn copper wire.
Some of the

Everything

on

the

system

is

plants are located five or six miles from the main
Plants are also on extreme ends.
The pole line carries two circuits of No. o
copper a distance of about 80 miles to Los An-

line.

geles.

Sub-stations

are

installed

all

along the

line,

in

which the current is transformed and sent out
on different circuits of 2,200, 10,000 and 15,000
volts.
From the general distributing station in Los
Angeles circuits are sent out to various sub-stations located in and around the several beach
towns consequently we are delivering power from
the mountains over a distance of 129 miles, almost
;

in a straight line to the ocean, with numerous
branches all along the line. The present transmission line figures a total length in 33.000 volts

no

miles; in double-circuit 10,000 and 15,000volt transmission, 300 miles, and the 2,200-volt distributing systems in the several towns in which we
are operating aggregate 750 miles.
great many

of

.

the intake for straining out all solid matter, the
operation of a plant with 840 pounds pressure does
not differ materially from that of 300 pounds presWhen we consider that the spouting vesure.
locity of the water discharging through the pipe
line of the No. 3 plant is 22,000 feet per minute,
the necessity for this extreme care is apparent.
The low cost of operating waterpower plants
and the all-day load picked up in the vast area
covered by the lines by reason of our ability to
furnish power on very low rates, more than justify
the extra investment in steam plants to insure the
day service and carry the lighting load over the
peak.
In many respects Southern California may be
considered an ideal country for electric transmission and distribution. There is no doubt that the

comparative freedom from windstorms, frost and
sleet,
with certain atmospheric conditions, helps

A

have been encountered and overcome in
this transmission system, an important
one being the great distance we are from cenThe growth of the business
ters of manufacture.
has been so rapid that it has seemed physically
impossible to estimate the needs quite far enough
ahead. This growth may in a way be noted from
the fact that last year the peak load of the entire
system increased 94 per cent, over the peak load
of the previous year. Insulator troubles have come
up more or less frequently an insulator good for
35,000 volts in the mountains would not stand up
at 15,000 volts on the coast.
difficulties

perfecting

;

Steam Plants.
In the general Los Angeles distributing station
is installed 4,000 kilowatts in steam turbines,
and
we are just now installing an additional unit of
7,500 kilowatts, making a total of 11,500 kilowatts
for the station. These machines have proven good
for a 50 per cent, overload.
The installation at
this station is of the very best, comprising remotecontrol
switchboard,
motor-driven switches, allconcrete construction, and provision has been made
for the distribution of 2,200 and 15,000-volt cir-

At the same time, there are few places
America where within a distance of 20 miles

materially.
in

Transmission System.

six hydraulic

A

tunnels along the canyon walls, on a grade of approximately 10 feet to the mile, to the head of a pressure main consisting of two steel pipes, each 30
inches inside diameter, 2,200 feet long, with a net
effective head of 728 feet.
The effectiveness of
this type of construction has been thoroughly demonstrated by the fact that since the water has been
turned into the tunnels it has never been turned
off for any fault of the canal system, nor has any
plant.

1906

and for the receiving of incoming circuits
from the power plants, 33,000 and 66,000 volts.

small.

system.

8,

cuits

and

1

.

.

energy will be passing over lines enveloped in a
and through orchards covered with
orange blossoms and surrounded with roses.

snowstorm

Kern

Work

River.

rapidly nearing completion on our first
Kern River plant, designed to generate 20,000 kilowatts and transmit same at 75,000 volts a distance
of 120 miles to Los Angeles receiving station. It
is expected that within a few weeks the plant will
be in operation. In this plant the hydraulic construction work consists of a masonry dam 36 feet
high, anchored on bed rock, which forms a small
lake or settling basin, from which the water is
turned into the canal, the flow being regulated by
gates operated hydraulically. The canal consists
of a series of 19 tunnels Syi miles in length, nine
feet by nine feet in cross-sections, drilled through
solid granite, and lined along either side with
a cement wall six inches in thickness, smoothly
plastered and troweled, to give increased carrying
capacity. These tunnels have a grade of 6.8 feet
per mile and a water-carrying capacity of 450 second-feet. The water is discharged from the end
of the tunnel into a small forebay, to which is
connected the intake of the pressure main. The
pressure main consists of a circular inclined tunnel,
having a slope of approximately 76 degrees to a
point 200 feet from the power house, where it
changes to the same grade as the canal. This inclined tunnel has a riveted steel lining, 7.5 feet
interior diameter, solidly backed with concrete between the lining and the outer walls of the tunnel.
The lining terminates where it leaves the tunnel
at its lower end in 10 branch pipes necessary for
delivering water to the four generators and two
exciters, under a net effective head of 865 feet.
In the concrete power house will be installed
four 5,000-kilowatt rated capacity three-phase genis

erators, with extended shaft, carrying on each end
one waterwheel. The combined output of the two
wheels at each generator is 10,750 horsepower, capable of delivering from generator to switchboard
a 50 per cent, overload of the rated capacity of

In addition, there are two exeach 250 kilowatts rated capacity, equipped
with waterwheels. The four banks of transformers
will step the current up from 2,400 to 75,000 volts.
The 120-mile transmission line consists of a line
each

citers,

generator.

—
September

8,

and Kings rivers.
The towers are constructed of angle iron, being
12 feet square at the base and varying in height
from 30 to 60 feet, according to the nature of
Both cross-arms are of 10the country traversed.
inch channel iron, the upper one being 24 feet
long and the lower one 18 feet. These towers are
spaced, on an average, 700 feet apart on the level,
and vary from that distance to 300 feet in hilly
country. They are designed to stand the greatest
strain that can be put upon them, and are both
strong and graceful in appearance.

Future Power Plants.
of the company contemplate the eventconstruction along the Kern River of four
waterpower plants, in addition to the one now
approaching completion. These plants are numbered on our records in order proceeding up the
canyon, and with the several intervals between the
intake of one plant and the power house of the
one above it, the plants will utilize the fall of the
The water head will vary
river for about 80 miles.
from 340 to 1,200 feet, and will give a total output
of 50,000 kilowatts at the ordinary low-water flow
of the stream. The type of construction adopted
for the No. 1 plant, with slight variations to meet
the conditions of each particular plant, will be
carried on throughout the work.
In addition to the Kern River, the company

The plans

ual

controls water rights, on which some little work
has been done, for an extensive system of waterpower plants on Kings River, and other smaller
plants on the Santa Ana River. After the completion of the Kern River plants it is probable
that work will be proceeded with on these plants,
and an additional capacity of nearly 60,000 kilowatts added to the system.

Gas Plants.

From time to time we have acquired, by construction and purchase, the gas plants in 11 of
the districts in which we handle the electric-lighting and power business.
Primarily, the idea of
our controlling the gas situation is for protection
of the electric, as with our power facilities for
the furnishing of electric lighting we do not ordinarily push the gas-lighting business to any extent,
confining the operation of these plants as far as
possible to the selling of gas for heating purposes.
The ownership of a gas plant in a town in which
we are operating electrically is often helpful in the
settling of municipal questions, and in case of competition we have two weapons with which to harass
the competing company.
At the same time, gas operation is not confined strictly to the helping of the
electric business, as, owing to climatic conditions
and the low price of crude oil from which the gas
is made, as compared with coal or other
eastern
fuel, we are able to sell gas to our consumers for
$1 a thousand cubic feet in most of our gas districts, and still make a little money from the operation.

The Market.

—

Light.
Climatic conditions give us a large floating population, both winter and summer, and this
class wants the best that can be obtained that will
produce the least amount of daily and hourly labor.
Being, as a rule, possessed of a goodly share of
this world's riches, they are free spenders, and
the constant daily association has its effect on the
whole community. It is said that one can live
as economically in Southern California as in any
part of the country, but one does not do it.
This has its bearing on the demand for electric
lighting, both in business and residence sections.
The merchant must advertise freely, and under
these circumstances there is no better advertising
than a well-illuminated store equipped with electric
signs.
Seldom is a residence built without electric
wiring, and, in addition to the modern lighting
equipment controlled by convenient switches, many
are fitted with electric appliances for heating and
minor cooking. In a large way this accounts for
the fact that while California ranks as the twentyfirst state in population, it occupies fifth place in
producing income from electricity for lighting purposes and second in the use of electricity for power
purposes.
Particular attention has been paid to the business of sign lighting, and as a result of our attendance at the Denver convention last year we
have recently adopted a successful policy of supplying the sign and taking care of it on a flat-rate
basis.

Electric laundry
ducers.
During a

are
good income properiod of 18 months several
thousand of these were put out in laundries and
private residences, and a carefully prepared record
of the results
obtained induced us recently to
take up this class of business in a wholesale way
by furnishing irons free to consumers.
Power, Southern California does not rank as

—

irons

:

:

:
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of steel towers, designed to carry three circuits of
No. 0000 wire, erected on a private right-of-way
The two circuits will be used to
100 feet wide.
carry the output of this first plant, the third to
be strung later for carrying the output of a second
plant immediately above the one now approaching
completion.
The wide right-of-way will permit of the erection of an additional line of towers to transmit
the output of other proposed plants on the Kern

:

a

manufacturing center

consequently the demand
for current in large units for manufacturing purposes must necessarily be limited. However, the
amount of power used by electric railways, railway
shops, ice and cold-storage plants, brickyards, planing mills, machine shops, etc., is very considerable,
as all of these take part in the construction of
buildings and the development of the country.
As the backbone of successful waterpower operation is naturally the handling of a good day load,
we have aggressively and persistently kept at this
line of the business, until it is safe to say that
the present percentage of power users having electrically driven machinery is larger than the percentage of those using other motive power, notwithstanding the fact that the natural fuel of the
country is oil, which can be obtained at a low
figure.
In order to induce many of the consumers
to make the change, we have had to buy up steam
and gasoline plants aggregating hundreds of horsepower. These plants have been sold again, principally to mining camps and other places inaccessible
from an electric distributing-system stand;
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Apprenticeship Course as a Preparation for Engineering Activity.
Before the engineering apprentices of the
Allis-

Uialmers Company at its Cincinnati works
on
August 30th, Prof. V. Karapetoff of Cornell University delivered an instructive address.
He said

that there are three essential conditions
for a successful
engineer— professional knowledge,

knowledge of business forms and of human relations,
and a strong character.
Following is an outline
of the lecture under these three headings.

total

installed

There

capacity

of

waterpower

plants.

a certain kind of power business which
peculiar to Southern California, and
is of importance, owing to the conditions under which the power is required. Owing to the
fact that for six months in the year no rain falls,
it is necessary to do a large amount of irrigating.
Only a small proportion of the water needed has
a natural flow, and as a consequence the requirements of the country have largely to be met by
pumping water from beneath the surface. The
pumping season usually lasts from the first of May
until the end of October; fortunately, just at tne
time of the year when we have the least demand
for electricity for lighting purposes. As a rule,
the pumping plants are operated during the day
hours only, and the very great number of these
plants that we are operating in all our districts
is a considerable factor in the building up of our
is

perhaps

is

this

day load.
In the campaign of obtaining business careful
attention has been paid to four important factors
advertising, soliciting, care of the business and
courteous treatment of consumers.
Advertising is good soliciting is better a combination of both is excellent. By care of the business we mean prompt attention to the consumer's
every want, adjusting troubles, be they his fault
or ours. Courteous treatment under all circum;

stances

makes

friends

Knowledge.

works you learn the construction
of machinery, the manufacturing operations
and
testing without a particular effort.
However, the
question "why" is of decided importance
do not
be satisfied with "how."
Get into the habit of
analyzing.
To get full benefit from the factory
work
a. Keep regular notes on your work.
in the

;

b.

Make

c.

Keep on

sketches.
a separate sheet your doubts, to be
straightened out at a future opportunity.
d. Make rough check calculations on
machines
you are working with.

point.

By this policy the load curve up to the peak is
being straightened, but more business is still necessary to bring this curve to a straight line, starting and ending with the fieure representing the

Professional

I.

While

1.

The above is not sufficient by any means; you
must devote part of your evenings to systematic
study, namely
2. Read at least one electrical magazine
regularly
and keep some kind of an index of information on
at least one subject in which you are particularly
interested.
3- Go over your college books and notes and see
that you are sure in fundamentals.
few things
that you must be absolutely sure of are:
Ohm's
law, general law of induction and its application to
machinery, the law of electrical energy.
Besides,
you ought to know the general theory of direct-

A

current
and
transformers.

alternating-current

machinery

and

Gradually get familiar with the standard elecbooks; go from time to time to the public
library and see if there is anything new in your
4.

trical

specialty.
5. Select some one branch of electrical engineering and devote all your extra time to it.
6. Do not miss a chance to make an original investigation whenever you have an opportunity.

Study of

II.

Human

and Business

Relations
Forms.

;

who

advertise, for

us.

Organization.
The officers of the company comprise president,
three vice-presidents, general manager, secretary,
treasurer, superintendent and general agent.
Subsidiary, departments are in charge of these

You

naturally expect some day to occupy responpositions with this company or some other.
This is impossible without a knowledge of human
relations and business forms.
1. Observe the characters of men you are
working with, in particular
a. Influence of age.
sible

2.

the responsibility being divided sufficiently
to obtain the best results through the work of specialists along different lines.
officers,

The power-development department, under the
supervision of Vice-president H. H. Sinclair, builds
all power plants and turns them over to the operating department, ready for operation.
In handling the operation of the properties and
the additions thereto, the superintendent divides
responsibility under three heads, viz., electric generation, electric distribution and gas manufacture
and distribution, with assistant superintendents in
charge.
Responsibility for commercial and financial matters is divided between the other officers reporting
to the general manager.
The president, Mr. John B. Miller, takes an active part in the direction of the business, keeping in
touch with all important transactions, and receiving reports from the several department heads,
through the general manager.
The system is divided into 14 districts, in charge
of district agents or local managers. In each we
have also a district foreman, who is a technical
man, receiving instruction from the superintendent,
through the agent.
the custom to hold weekly meetings of
It
is
department heads for general discussion of the
business as a whole, and bi-monthly general meetings of all district agents, in which papers arc
read and questions on which agents may be in
doubt are brought up for discussion in the form
of question boxes. Quarterly the foremen of the
system meet with the superintendent for general
discussion of the handling of the technical side
of the business.
A large part of the success the company has
enjoyed is due to the enthusiasm and loyalty of
everyone connected with the business. These features are very much in evidence throughout the
company, from president to office boy.
I am indebted to Messrs. Sinclair, Selig, Pearson
and Kennedy of our company for assistance in
preparing this paper.

3.

b.

Education.

c.

Natio'nality,

etc.

Things that make them successful
Things that are. an impediment in their work.
Things that they would like to have.
Things that make them happy and unhappy.
Betterment work that they would appreciate.
Observe the foremen and their ways of con-

ducting their departments.
Make clear to yourself what you would consider an ideal foreman.
Do not judge the foremen by the way they
treat you.
4. Observe the general factory system as far as
you can.. In particular, gradually find out;
a. General subdivision of' duties of the executive officers
the management, commercial,
engineering, manufacturing, erecting, selling
department, etc.
'

;

Arrangement of factory buildings and the
general idea of this arrangement.
Orders, cost, accounting, etc.
d. Causes of waste of time and materials and
possible remedies.
a thorough understanding of the signifi5. Get
cance of co-operation in modern industry.
6. Do not get rusty in regard to general life questions; continue reading books on philosophy, ecoThis will make human relanomics, history, etc.
Besides, a man in a responsitions clearer to you.
ble position must be a well educated man; he
should be posted on many general things and ought
to be able to speak about them.
b.

c.

III.

Training of the Character.

Engineering and business knowledge are the necessary conditions for usefulness ("success" and usefulness are not always the same), but the proper
development of the character is the third necessary
condition.
What is the use of having a profound engineering
knowledge if you have not the necessary perseverance to achieve results? Or to have a knowledge
of business forms and relations, if your temper is
such that nobody cares to be associated with you
in business?
Practice daily the qualities of the character that
you find essential for a good citizen and good busi-

ness man.

Considerable new machinery and apparatus is
to be installed by the Florida East Coast Electric
Light and Water Company of Miami, Fla., which
intends to increase its capacity. J. A. Macgingle,
is

superintendent.

Work patiently on any problem until a result
achieved. If it should be impossible to get satisfactory results, at least make clear to yourself the
causes and limitations.
Do not be afraid to
2. Be honest in all things.
1.

is

—

:

;
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confess your mistake or ignorance. Train your
character by doing over your work cheerfully.
3. Keep down your selfish personality and ambition.
Do not let them interfere with your business.
The highest form of personality and ambition is to
have your part of the work done in the most ideal

way.
polite and considerate to others
no circumstances where you would be

Be generous,

4.

are

there

in breaking this
even under unjust reproof.

justified
5.

Remember

it

aright

it

to

dignified

and

you work for the future shape
will come as you expect
it

of

Gas and

that

now,

Remain

rule.

;

be.

Comparison

Electric Light-

ing. 1
Because of its rapid development, electric lighting has already been placed in sharp competition
with other means of artificial illumination, and
with one of these, namely, that depending upon
The
the manufacture of gas, it can be compared.
gas industry in the United States is nearly a century old. dating from

whereas central

1806,

elec-

existence only about
since 1879, when two or three were
25
The latest
found in limited operation.
to be
available comparative census statistics for the two
industries are shown in the following statement:
Comparative Summary of Central Electric Stations and
Gas Plants.
Centra! Electric Gas Plants,
tric

been

have

stations
years, or

in

Stations, igo2.

1900.

3,620

877

Cost of construction and equipment. .5504,740,352
Cost of supplies, materials and fuel... .9 22,915,932
Salaried officials and clerks

*$567, 000,506
» 20,605,356

6 QoS
5.663,580

5,904
5.273,500

23,330
S 14.983,112
* 85,700,605

22,459
S 12436,296
ts 75.716,693

Number

of establishments
.

:

Number

.

:

8

Salaries
Wage earners:

Average number

Wages
Income
Capital.

tValue of products.

While these

statistics

however, does not reveal the full extent of the
benefit conferred by electric methods, the area of
distribution from gasworks being necessarily limited by physical and economic considerations, so
that one gas plant cannot supply more than three
or four communities, while the
electric-lighting
station can and often does supply light, heat and
power to many towns and villages scattered over
many square miles of territory.
In many 'cities the competition of the gas and
electric industries is undoubtedly as keen now as
it was at any time during the
last 25 years.
On
the other hand, in several hundred towns and
cities the gas and electric-lighting interests have
been brought together and consolidated, very often
on the initiative of the older gas interests, which
have thus remained in control of the entire private
lighting from a central source.
There is a decided
tendency toward this form of consolidation.
In
some places it already embraces also the street
railways and the water-supply service, while one
or two instances could be quoted where the telephone systems have also been taken into the combination.
The most conspicuous instance of united
ownership of gas plants and central stations is to
be found in New York city, where the entire
system of electric lighting is under -the absolute
control of the Consolidated Gas Company of New
York.
This tendency toward combination has been
stimulated frequently by the insensate competition
between the managements of the two methods of
illumination, but is also due in large measure to
the

shown

central

for

stations

electric

$567,000,506.

for the central

electric

stations

was

$85,700,605, while the value of the gas products
was $75,716,693.
It is true that in order to give full credit to the
electric-lighting industry it would be necessary to
include the figures for isolated plants, which are
usually assumed to be about equal to the central
stations,

is

field

that

these

of

extensiveness

however,

would

and unknown number of
contended by authorities

large
It

regards

as

stations

These

statistics

as

equipment.

offset by a
isolated gas plants.

be

in

the

shown

gas-lighting
are not so

complete a demonstration of commercial parallelism between the two industries as they are assumed to be. According to Brown's Directory
of American Gas Companies there were in the
United States in 1903 about 950 gas companies
making coal gas and water gas over 400 natural
gas plants supplying towns, and about 150 plants
acetylene gas or
lighting towns by means of
Therefore, for 1903-4 there would be
gasoline.
about 1,500 gas-lighting plants for towns in this
country, although all of them could not be desigThe
nated as producers of manufactured gas.
natural-gas companies, moreover, are highly capi;

the Philadelphia Company of Pittsburg,
for example, having a capital of over $45,000,000.
In connection with the investments it may also
be pointed out that the dividends paid by central
stations averaged 1.7 per. cent., and the interest
oh bonds 4.7 per cent., while for the gas companies the rates were 4.2 per cent, on stocks and
talized,

4.9 per

The

cent,

on bonds.

table
the
gives
relative
distribution of the central electric stations and gas
plants in cities of different population, and is very
interesting in its revelation of the wider spread
of electric stations

following

Number

of Central Electric Stations and Gas Plants in
Places Classified by Size.
Population of Places in
Central Electric Gas Plants,
Which Located.
Stations, 1902.
1900.
Total
3,620
877

Under 5,000
5,000 but under 25,000
25.000 but under 100,000
100,000 but under 500,000
500,000 and over

200

675

484
124
39
30

128
73
30

in which one or more gas plants
operation, while in 1902 there were central
electric stations in operation in all but 153
will be observed from the
It
of these places.

and towns

were

in

From "Central Electric Light and Power Stations, 1902"
1.
a part of the Special Report of the United States Bureau of the
Census on "Electrical Industries, 1002." just published. The text
of the report was prepared under the supervision of Mr. W. M.
Steuart. chief statistician for manufactures, by Mr. Thomas Commerford Martin, expert special agent,

in

Competition with

Gas Engines.'
By William Wolls.
not the writer's intention to enter into the
theoretical details of this subject, but to make a
comparison of the application and operation of the
electric motor, gas and gasoline engine for commercial power purposes.
At the present day, there being much attention
paid to the acquisition of new business, the most
essential thing for the operating company to keep
in mind is the fact that it is necessary for the
business to be apparent in the first place, and in
the second to be able to deliver the service to the
customer to his entire satisfaction, and without interruption.
It is
generally a struggle to secure
a power customer in the face of the keen com
petition of today with both gas and steam
but it
is a matter of satisfaction to the engineer who is
negotiating a commercial power deal to know that
if he closes the contract and the customer's building or factory is equipped with motors the service
supplied will be non-intermittent with pressure commercially constant, as there is no better reference
than a satisfied customer.
There is not a shadow of doubt that the electric
motor has many advantages over any other source
of power in equipping a shop or factory for power,
no matter whether the individual or group drive
system is used. In the case of individual drive
machines can be located irrespective of any main
line shaft; the use of quarter-turn belts or angle
drive, where they would be required, are eliminated, which reduces friction losses to a minimum.
Another advantage in the motor drive is the fact
that a new' shop starting up; after all machines
have been set and put in operation, can be rearranged in 90 per cent, of the installations by
the person in charge of the factory, as he can see
where a saving could be made, and possibly an
increase in the output of the plant by changing
machines to a more advantageous position for the
work. But where the factory is being operated
by a single prime mover with one main shaft, it
is very difficult to move machines any great distance from the main shaft. However, in the case
of the individual motor, the machines can be located any place and in any position, where there
is
room, regardless of the position of the prime
mover and shafting; and the cost of making such
changes is nominal compared with the shaft and
belting methods. The absence of shafting and belts
also makes possible the installation of cranes where
It

is

;

required.
2,714

In connection with this table it may be stated
that in the United States in 1900 there were 827
cities

the

Electric Motors

exceed

those for the manufacture of gas i- all the items
except the "cost of construction and equipment,"
which is compared with the capital required for
the gas companies. The capital stock and funded
debt reported for the 2,049 central stations owned
by corporations amounted to $627,515,875, and
would possibly be the better total to compare with
the capital reported for gas companies, namely,

The income

of

fact that electricity, as it
earlier stages of experimentation, gave every promise of becoming a stable and
lucrative industry which could be operated quite
advantageously along the lines already proved
best in the development of gas lighting.

not cover the same year the periods reported correspond sufficiently for a general comparison. The
totals

recognition

emerged from the

The

electric motor is well adapted for use in
plants.
To the writer's knowledge, in the
year in this city and its suburbs there have

pumping
last

been a number of gas-engine pumping plants displaced
by direct-connected motor-driven outfits.
The advantages are in the reliability of service,
the automatic control,
and maintenance of the
water level in a compression or open tank. The
attendance required by the motor-driven pump is
practically nothing, while with the gas engine it
is necessary to fill oil cups and note the
condition
of the water-jacketing, guarding against freezing
A paper read before the Ohio Electric Light Association at
1.
Put-in-Bay Island, August 22, 1906. Mr. Wolls is connected with
Columbus (O.) Railway and Light Company

the

8,

1906

during the winter,

table that 75' per cent, of the central electric stations and 22.8 per cent, of the gas plants were
in places of less than 5,000 inhabitants.
This,

two industries do

for the

September

and the general operation of
In the failure to start much valuable
time is generally wasted.
Another point in the
suburban plant that has been worked out in this
vicinity is the feature of fire protection.
The
pump discharge is so arranged that it is possible
to cut out the tank under fire conditions
and
pump direct to the fire main. Where these in-'
stallations are made, as above, it is usual to try
them out at least once or twice a week to ascertain their condition for emergency work, and in
these cases so far on record they have not failed
to be ready for service when needed.
The average gas engine that is installed for commercial power use is of the explosion impulse
type, and gives a very perceptible variation in angular velocity which unfits it for use where constant torque or pull is desired, and the effect is
very telling on the upkeep of the shop equipment
of shafting, hangers, belts and the alignment of
same.
An instance illustrating the above point came
under the writer's observation, where a factory
had in use two 54-horsepower single-cylinder fourcycle gas engines, one of which was connected
through lines and countershafts to two large grinding machines for surfacing circular saws.
The
grindstones, when new, were five to six feet in
diameter, with 45/2-inch face, and maintained a
peripheral velocity of from 2,000 to 2,100 feet a
minute by means of changing pulleys on the shaft
as the stones became smaller in diameter.
Considerable trouble was experienced with the flywheels on engines working loose and in coming
entirely off, and apparently the only remedy in
sight was a new set of wheels.
After some time
it was impossible to run the engines continuously
for a half day without shutting down to push the
wheels into place and tighten the bolts in the
hubs.
After looking over the outfit it was very
plain to one of experience that the trouble was
in the nature of the load the engine was driving,
as the equipment consisted of very heavy shafting,
wide paper or wood pulleys, also a good grade
of heavy belting, making a very efficient system
as regards loss of power from slipping, but it, together with the inertia of the grindstones, was
responsible for the trouble at the engine, as there
was no flexible agent to receive shocks of the
engine impulse, and it was a common thing to
break belts between grindstone and its driving
shaft.
The manager of the factory said that the
engine originally cost $1,200, and to date $900
had been spent for repairs, the engine having been
in operation about three years.
The merits of electric-motor drive were explained to the manager
also the best method of
adapting it to meet the requirements of their factory, and the central-station representative agreed
to loan and install a motor on one grinding machine.
When a 15-horsepower motor was suggested the saw manufacturer said that if a 54horsepower gas engine could not drive two machines without working such disaster to itself, as
the

.

unit.

;

was apparent in their case, no 15-horsepower motor could drive
one machine. After explaining
that the failure of the 15-horsepower motor to do
the work would not effect a loss of any kind to
him or his company, he agreed to let the work
proceed, but it was apparent that it was his belief
that the representative of the power company did
not know what he was doing.
One 1,150-revolution
500-volt shunt-wound
15-horsepower motor
was used and belted direct to the pulley on the
grindstone.
The pressure of the stone on the saw
being ground was controlled manually by means
of a hand-wheel and screw, and the maximum
observed horsepower was 21, at which time the
operator of the machine stated he was giving the
motor all the load possible.
run was made for
a total of 346 hours, with a kilowatt consumption of
2 >30i, giving an average of 8.9 horsepower per hour.
The manager said that they were getting out about
15 per cent, more work each day and the motor giving no trouble whatever, all belts running perfectly
quiet, which showed a constant torque, whereas before belts were continuously flooDine and otherwise
uneasy.
The expression used by the manager in
this case was that he did not think it was possible
and would not have believed it had he not seen
it himself.
The fact is that he has been made a
strong advocate of the electric-motor drive.
Another instance of gas-engine failure came to
the writer's notice at a park in this city, where
there had been constructed a large swimming pool,
it
being necessary to have at all times a large
quantity of fresh water.
There were two wells
drilled on the premises for the purpose of obtaining the necessary water supply, and at each well
was installed one pump, which was operated 24
hours a day. There was installed and belted direct
to each pump one five-horsepower vertical gas
engine of a well-known manufacture.
The operation of the engines and pumps was good for about
one week, at the end of which time it gradually
became necessary for a man to be in attendance
to replace parts that would become loose and drop
from the engines and to keep the same in operation, and at the end of the second week the final
break occurred which put the two engines out of
commission. At the time the equipment was contemplated the representative of the power company tried to interest the park management in the

A
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of motors for the pumps, but they
would not consider them, having been informed
installation

by the gas-engine salesman that the cost of operation would be excessive compared to engines,
they not being able to see the loss to the park by
operation of engines which
the failure in the
meant the suspension of business, and the supposed cheap method was adopted. The power company's representative, knowing what would be the
late of such an installation, had been keeping close
account of the operation, and was on hand at the

or factory depends

189

upon the continuity of opera-

tion.

no doubt that the gas engine of today,
operating under the supervision of an expert, is a
is

success as to the economical use of fuel, but for
the commercial operation of shops and factories
the electric motor is well capable of maintaining
its

220

volts,
60 cycles, in sizes from one-quarter
horsepower inclusive. The standard winding for larger motors is 220 volts.
Satisfactory
operation can be expected over a range of voltage
or frequency considered together of 15 per cent,
either above or below normal.
It is said that when these motors are operated
from the regular lighting circuits no appreciable
effect is produced upon the lamps, providing the
circuits are well laid out and supplied with sufficient transformer capacity
or, if preferred, they
can be placed upon separate transformers.
In
either case, one kilowatt of transformer capacity
should be allowed per horsepower of motors in-

to five

There

position.

It

of course, necessary that the

is,

power business have an engineer's

solicitor of
training, as each

prospective installation calls for most careful consideration of details, and it is seldom that similar
conditions prevail in any two plants.
It is usually
upon his judgment that the success of the installation and
satisfaction of the
customer depend.

-

;

stalled.

Allis-Chalmers Steam Turbine.

Single-phase Induction Motors.
The

Steam turbines

for the use of single-phase motors
capacity is constantly growing by
the increasing tendency of central sta-

field

moderate

of

reason

of

generate polyphase current and feed a
portion of the lighting load through singlephase distribution.
Power is frequently required
near such circuits for the operation of light machinery, and it is conveniently furnished by the
installation
of the General Electric Company's
type IS, form
single-phase motors.
The new motors are of the same simple, sturdy
design as the General Electric Company's polyphase induction motors and are also similar in
appearance.
The frames are cylindrical in form
with removable end shields, the position of which can
be shifted 90 or 180 degrees for wall or ceiling
suspension, respectively.
The fields are made up
of a large number of thin punchings of the best
quality
of
soft
steel
assembled
under heavy
pressure between the end frames.
The armatures are of the high-resistance squirrel-cage type, consisting of a number of slotted
soft-steel disks assembled upon a shaft and carrying in the slots copper bar windings which extend beyond the core at each end and are pertions
large

to

KG

manently connected to short-circuiting rings. The
windings are similar to those of a three-phase

"~

alternately stationary
the stationary blades

on which the pulley itself is carried.
is slotted and arranged to take standard pulleys, which are held in place by a key
and set-screw.
Should it become necessary to

companying cut shows a 1,500-kilowatt AllisChalmers steam turbine and generator.
In the horizontal type adopted the whole of the
apparatus, turbine and generator, can be taken

The

time of need with the remedy, the result being the
on
installation
of one three-horsepower motor
each pump (the gas engines were five horsepower),
which were run continuously for 2V2 months without giving any trouble, and were in good condition at the end of the park season, the gas engines
being disposed of by weight.
In the above instances and in many others of a
similar nature, where the gas engine was discarded and electric motors installed, the change
has invariably been considered a betterment by the
customer.
The writer, however, does not wish to go on
record as even intimating that all gas engines are
liable to failure, such as the foregoing cases show,
as thet,e are many engines which have been operated for a number of years successfully.
There are of course many conditions under
which the application of the gas engine could not
be considered.
One of these is the driving of
large newspaper printing-presses.
The cost of power alone should not be the determining factor in the choice of motive power.
A comparison as to the first cost, weight, floor
space occupied, cleanliness, noiselessness, ease of
manipulation, freedom from repairs and reliability
of operation shows every point to be in favor of
the electric motor.
Furthermore, the gas engine
has no overload capacity consequently it is necessary to install an engine to meet maximum demands, which, in many cases, will be entirely too
large for average operating conditions, seriously
It is also
affecting the efficiency at such load.
necessary to put in a heavy foundation upon which
to
mount the gas engine, while the motor is
usually placed upon the floor or mounted out of
the way on the side wall or ceiling.
The gas
engine is not self-starting; hence a loose pulley
or clutch device must be used to enable the machine to reach full speed before taking the load.
Ey adding the increased first cost of a gas engine
over an electric motor, the heavy annual cost of
repairs and depreciation, the claim of low fuel consumption is somewhat discounted, and even more
important is the loss of time due to frequent and
annoying shutdowns, as the efficiency of a shop
;

the

motor, consisting of a large number of coils placed
progressively in the slots.
Some of the motors
are fitted with three terminals, while the others
have six terminals. The feet of the one-quarter
and one-half-horsepower motors are slotted to
facilitate
tightening the belt.
With the larger
motors iron sliding bases are provided for this
purpose, although motors can be supplied without
bases if so desired.
All bases are designed for
supporting motors when installed on floor, side
wail or ceiling.
Motors of one horsepower and
larger are fitted with clutch pulleys so that they
can be started under full load while drawingonly two to 2j4 times full-load current.
The
clutch is so arranged that pulleys of various diameters may be substituted for the ones ordinarily
supplied.
This is accomplished by the use of a
sleeve in connection with the moving member of
the

SINGLE-PHASE INDUCTION MOTOR WITH STARTING BOX.

are divided
into
two general
"impulse" and the "reaction," by the
Allis-Chalmers Company, in a recent bulletin. In
the impulse type, quoting from this authority, the
steam, before doing any useful work, is expanded
in nozzles of various shapes, its pressure being
considerably reduced, while it acquires a high velocity before acting upon the revolving buckets
or blades. In some constructions there is only
one row or ring of revolving buckets, and the
turbine runs at a very high speed proportionate
to that of the steam, thus necessitating the employment of gearing to reduce the speed to workable limits.
In other constructions two or more
rows of buckets are used, each of which rows
absorbs a part of the high steam velocity, thereby
reducing the turbine speed. For the purpose of
obtaining a better economy, in the newer impulse
turbines the steam is passed through several successive sets of nozzles and their subsequent rows
of buckets, necessitating a very careful adjustment
of the pressures and velocities by the accurate
proportioning of nozzles, buckets and turbine speed.
In the reaction type the
steam acts directly
upon the blades without initial reduction in pressure, except such as may be effected by the governor in securing speed regulation. The steam
flows through a large number of rows of blades,
types,

clutch'

sleeve

and revolving. Guided by
upon the revolving ones, the

steam expands continuously throughout the length
of the turbines, alternately gaining velocity and
imparting it to the rows of blades, partly by impulse, but to a greater extent by the reaction, as
it
issues from the revolving blades.
There is no
violent change in pressure at any time
the reduction seldom exceeds three pounds at any one
;

row of blades, and the velocities are therefore
comparatively small.
Having been offered patent rights for turbines
of both tynes, the company mentioned says that
it
finally decided upon the reaction type as the
one which would give the best all-around satisfaction and which could be considered a fit companion to the high-class reciprocating engine with
which the company has been identified. The ac-

1,500-KILOWATT STANDARD ALLIS-CHALMERS TUREO-GENERATOR UNIT.

change the pulley it can be readily removed and
replaced by one of the desired diameter or by a
pinion.

The motors are rendered self-starting by means
of a starting box containing a resistance and reThis is first
actance and a double-throw switch.
thrown to the starting position, and when the armature has attained almost full speed it is quickly
thrown over to the running position, the object
being first to throw the resistance reactance in circuit with the motor and later to disconnect it.
In the case of motors provided with six leads,
the winding connections are changed through the
starting box at the time of throwing over the
By this arto delta connection.
switch from
rangement a starting torque of approximately
150 per cent, is obtained with 200 per cent, of
current.
The small motors without
full-load
clutch pulleys develop a starting torque of approxThe
imately 125 per cent, of full-load torque.
speed of an induction motor is regulated by the
frequency of the supply circuit and is not materially affected by variations of voltage, so that
the motors will operate at full load at from two

Y

per

cent,

to

five

per cent,

less

than synchronous

speed.

The

standard

motors

are

wound

for

no

or

and reassembled in a comparatively short
and the turbine and generator can be worked
upon simultaneously by different gangs of men.

apart
time,

Electric

Power

for

Scotch Steel

Smelting.

An important development in the Scotch steelsmelting industry is contemplated. A wealthy London and Glasgow syndicate has decided to seek
parliamentary powers to utilize the fishing waters
of Loch Awe in the western highlands of Scotland for the purposes of electrical generation. It
is said that steel smelting upon a large scale and
by a hitherto unknown process in Scotland will be
entered upon, if the application to Parliament be
successful.

The

city

of

Dalny

in

Northern

China,

which

into the possession of Japan with the fall of
Port Arthur, will soon be opened for commerce
Since the city was turned over to
as a free port.

came

the Japanese they have renamed it "Dairen." The
city was known as the model city of Russia in
the Far East. It has electric light and power,
telephones, etc.
_
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Lightning Arresters.
[From the Question Box

with

of the National Electric Light

Association.]

Question.

What
arresters

and

the best practice in caring for lightning
and keeping records of lightning storms

is

effects

?

Answer.
E. C. Deal, Public Service Corporation of New
If arresters are propJersey, Hackensack, N. J.
erly located and are of good design, it will only
be necessary to have them inspected once a year.
This should be done in the spring, just before
the storm season comes on. Have the most important arresters, such as station and junction-pole
I
arresters, inspected after each storm.
do not
consider records of lightning storms of any value.
I think your transformer history, if you have one,
:

will

tell

the

tale.

Question.

How many

lightning arresters should be used
per mile on an alternating-current circuit of 2,200
volts?

Answers.
A. W. Zahm, Brice Gas and Electric Company,
This depends upon conditions.
Mason City, Iowa
Always place the arresters at the highest point in
the line, have them properly grounded and have
not less than two per mile.
:

E. C. Deal, Public Service Corporation of New
Have good installation
Jersey, Hackensack, N. J.
of arresters on each feeder leaving the power
house and a set on a pole one span from each
transformer connected
that is all that is necessary.
If you have a five-mile run of 2,200-volt
line between which points you have no apparatus
connected, it is only necessary to install arresters
on each end of the line.
Some
Beacon Light Company, Chester, Pa.
districts are much- more open to atmospheric disturbances than others, consequently a very liberal
installation of arresters is absolutely necessary.
Ralph R. Laxton, Apalache Water and Power
I prefer grouping arresters
Plant, Grears, S. C.
near station on purely transmission lines having
using, on a 12,000-foot 2,300-volt
no branches.
:

;

:

:

Am

connecting steam and waterpower plants, a
bank of arresters in each station and another bank
on nearest pole to each station, and expect to put
choke coils between last arresters and switchboard
On distribution lines the arat each end of line.
rangement of arresters should be such as to proProbably
tect each branch and its transformers.
a half-mile between banks of arresters is not too
practice,
depends
upon
but this
much in average
line

the

number

of

transformers,

etc.,

to

be protected.

Question.

What make

of lightning arrester would be the
best on construction carrying 1,000 volts?
many are necessary per mile, and what method
would be considered best to properly install ground
wire from same? Formation of soil is stony.

How

Answers.

W. Zahm, Brice Gas and
Mason City, Iowa The General
and the Westinghouse Company
A.

:

Electric
Electric

Company,

Company

both make satisfactory lightning arresters for this purpose. Have
not less than two per mile.
Where formation of
soil
is stony,
have an extra large ground plate
made in the following manner
Dig a trench at
least two feet wide and six feet long to a depth
Fill the bottom of hole
of not less than five feet.
Place ground plate, conwith fine-crushed coke.
sisting of a sheet of copper about 18 inches wide
and six feet long, on top of this coke. Add coke
to the depth of at least six inches and tamp thoroughly.
The addition of a quantity of salt will
maintain moisture and add to the value of the
ground plate.
The ground wire should be thoroughly attached to the plate throughout its entire
:

length.

E. C. Deal, Public Service Corporation of New
There are several makes
Jersey, Hackensack, N. J.
of good lightning arresters for 1,000-volt lines.
I
have had experience with those of the General
Electric and the Westinghouse companies and find
them very good. Attach ground wire, if possible,
to a near-by water pipe or trolley rail.
If this
cannot be done, attach ground wire to a copper
plate not less than 18 inches square, which should
be buried sufficiently deep to insure its being
surrounded by moist soil at all times. Better still,
bury it in a bed of fine and well-tamped coke.
Another method that I consider very good in connection with new work is to put down a galvanized iron pipe from four to six feet in the bottom
of post hole before throwing in the pole. Attach
ground wire to the galvanized-iron pipe, and coil
several feet of the wire in the bottom of the hole.
Chuck pole on top of the pipe and coil of wire.
Then carry wire up the pole to the arrester.
:

Question.

Answers.
Illuminating Company of
Chester, Pa.: Our experience

Edison

West
in

Chester,

connection

building a

We

of the plant when these
will be 20,000 telephones.

We

Indiana Telephone Items.

A long-distance telephone and telegraph line combined is being constructed from Terre Haute to
Louisville, Ky., by the Independent telephone interThe line is being constructed on the line of
ests.
the old "State Road," passing through the southwestern part of Clay County, by way of Howesville.
At present only two wires are being suspended, but the poles have a capacity of forty wires.
The line is to be extended northward from Terre
Haute to Chicago.
New

Long-Distance Telephone Company
has just completed new circuits from Indianapolis
to Thorntown, Tipton, Elwood, Logansport, Bedford and Gosport, a total of 385 miles. Within another month additional circuits will be completed
from Indianapolis to Wabash, South Bend, Huntington, Fort Wayne, Muncie, Kokomo and Ander-

The

son.

of Tax Commissioners has sucthe suit of the Western Union
Telegraph Company for injunction to_ restrain the
board from certifying to the county auditors of the
The
state the assessments as fixed at $69 a mile.
company insisted on the board reducing the amount
to $32 a mile.
Judge Baker refused the injunction
and the cause was dismissed.
The Indianapolis Telephone Company will make
another effort to secure an amendment to its present franchise to allow the company to increase its
rates.
The company is encouraged by a recent
Maryland Supreme Court decision 'to the effect
that a municipality may not legally restrict a public
utility company in the matter of rates, if the rates
promulgated are reasonable.
As a result of a citizens committee of Richmond,
which visited Columbus, Ohio, to inspect the automatic telephone system there, the Richmond Home
Telephone Company made the announcement on
August 29th that it would install an automatic telephone system of the latest type. The committee
gave the system at Columbus a thorough test and
voted unanimously to advise the local company to
install an automatic system.
The Citizens Telephone Company of Kokomo had
a guy wire anchored in Warren Fellows' yard. Mr.
Fellows said he gave the company 300 days' notice
Failing to comply, he cut the wire,
to remove it.
which caused the wires to sag and they came in
contact with a trolley wire and were burned in two.
Mr. Fellows was arrested for malicious trespass under the Indiana statute and was fined, his being the
first case brought under the new law, and has attracted considerable attention.
The Milan Telephone Company of Milan is comOne hundred and fifty
pleting a new exchange.
copper metallic lines comes into the exchange through
lead cables, and in addition all toll lines entering
the town will be accommodated. The new switchboard is of the Stromberg-Carlson bridging type
and of the latest improved pattern.
S.

The

State

cessfully

are

completed,

an exchange at New Lexington and other points in
Hocking and Sunday Creek valleys. It will be
an Independent company and will have the longdistance service of the United States Telephone
the

We

:

buildings

The Sunday Creek Telephone Company has been
organized by a number of Cleveland men to build

Now

L
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8,

exchange building on the north side and is also
new central building. The equipment for
Columbus will thus be almost new. The capacity

shown

Company.

The Home Telephone Company,

a

new Independ-

ent organization, has been granted a franchise to
build a plant in Ironton.
The company wa's organized some time ago with S. P. Humphrey as president.
It will connect with other Independent lines
in Lawrence County and there will be a line between Ironton and Huntington.
The Cuyahoga Telephone Company now has 23,500 subscribers, a gain of 800 since June 1st. C.

GENERAL TELEPHONE NEWS.
W.

T. Nelson & Co. have engaged
phone business in Mineral, Kan.

in

the

tele-

The Grayson County Telephone Company
Sherman, Texas, has sustained a loss by fire.

of

The North Dakota Independent Telephone Company

will ask a franchise for a local exchange at
Fargo, N. D.

The People's Telephone Company will
new plant in Leavenworth, Kan., and will
wires

build

put

a
all

underground.

The South Dakota Union Telephone Company
of

Northville, S. D., has
stock of $50,000.

been incorporated

with

capital

a

The Northwestern Telephone Exchange Company
has increased its capital stock by $5,000,000, to
cover the cost of extensions and improvements.

A company is being organized to establish a
telephone system in Sulphur
Rock, Ark.
Sam
Tuggle, W. R. Rice and J. C. Gill are interested.

Board

resisted

Ohio Telephone Notes.
The National Telephone Company

of Wheeling,
Va., has arranged with the United States Telephone Company to build a line from Wheeling to
Cambridge, Ohio, which will give the West Virginia companies direct communication with Columbus and Toledo.
The United States Telephone
Company is also at work on its new lines from
Columbus to Cleveland and Springfield.
A franchise ordinance is being arranged to be
presented to the City Council of Newport, Ky., and
it
will be sold to the highest bidder.
The suc-

W.

cessful bidder will be required to put two miles of
wire under ground the first year.
new Bell toll line has' been completed from
Cincinnati to Hamilton and another is being con-

A

Give good plan for grounding lightning arresters.

West

the
grounding of lightning arresters has
that the grounding of copper plates in coke,
so often recommended, is not satisfactory.
have
dug up copper plates that had been one year in a
bed of coke in damp ground that were very badly
corroded.
have, therefore, abandoned the use
of coke.
drive 1.25-inch galvanized-iron pipe
as deeply into the ground as possible, placing beside it a copper plate 36 inches long, planted just
deep enough that the top will be exposed above
the surface.
have observed that, in nearly all
lightning storms, the shower of rain which precedes the severe lightning will wet the surface
and thereby give us a ground of some value at
the top of the plate, should the earth be very dry
beneath the surface.
D.
Ott, the Wilmington City Electric Company, Wilmington,
Del.
The standard bolted
made-up junction devices, in seasons of heavy load,
were depended upon to handle as high as 700 amperes each.
Contact surface too small, nuts becoming loose and fuses shearing off on account of
wind strains on joints almost annually disrupted
service at critical time.
The equipment was replaced two years ago by substantial soldered lugs
mounted on fiber centers bolted securely. Have
handled two seasons' peak load without one interruption.

September

structed between Hamilton and Middletown.
The Central Union Telephone Company is
arranging to build a branch exchange on the east
side in Columbus.
The company is now erecting an

The Bay Shore Telephone Company of Green
Bay, Wis., has been incorporated with a capital
stock of $10,000 by Henry F. Hagemeister, J. B.
Duchaben and

others.

Valley City, N. D., will probably be
quarters for the North

phone

Company.

The

made head-

Dakota Independent Teleconstruction

materials

are

being shipped there for distribution.

Among the recently incorporated telephone companies are the Lenora Telephone Exchange Company, Lenora, Kan.
Atkins Telephone Company,
Atkins,
Ark.;
Chillicothe
Telephone Company,
;

Texas;

Chillicothe,

Home

Telephone

Company,

Jonesboro, Ark.

The Japanese Department of Communications
intends to establish telephone-exchange offices at
130 more cities and towns, the work to cover seven
years.
The cost is estimated at over $10,000,000.
During the present fiscal year telephone-exchange
offices may be established at 12 or 13 places out
of 80 whence applications have been
received.
Some 2,000 subscribers will be enrolled at these
places.

Maxwell Blake, consul at Funchal, reports that a
telephone system is badly needed on the island of
Madeira. The different business enterprises carry
on trade throughout the island, which is rather
mountainous,

so that communication is difficult.
island is 36 miles long and three miles wide.
franchise for a telephone system might be secured from the Lisbon government, especially if
Portuguese capital were interested in the enterprise.

The

A

A

practical test will soon be made of the electelephone invention of J. W. Tatum of Durham, N. C, who believes that he has solved the
problem of preventing head-on collisions between
trains.
About two miles of telephone line will be
put up on the Durham and Southern Railroad for
the experiment, a company having already been
organized to exploit the invention. The device is
nothing more than the establishment of telephonic
connection between engineers on the same line,
whether approaching or receding from each other,
and if it is a success it will be very useful 0:1
tric

single-line

railroads.

When the young Spanish queen returns to
Madrid she will be presented a magnificent silver
telephone set. It is the wedding gift of the officers of the telephone company. The telephone
consists of three pieces.
The base is in Louis
_

XV.

style,

and

surmounted

by

the

columns

of

Hercules, at the feet of which is sitting a small
boy holding the Spanish arms. He is in telephonic communication with an English girl, beside
whom crouches the British lion. On the top of
the columns a Renaissance arch supports two Cupids, who hold the transmitter.
The apparatus,
which is of solid silver, is crowned' by the arms
of

Spain

and

England.

!
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CORRESPONDENCE.
Continental Europe.
August

Paris,

20.

—The

new

electric plant

which

has been erected at Brigue, just outside the mouth
of the Simplon Tunnel, in order to supply current
for the electric locomotives within the tunnel, is
at present equipped with a three-phase alternator
of the revolving-field type, furnished by the BrownBoveri firm. This machine is rated at 1,200 to 1,500
horsepower, which is a sufficient capacity for running the locomotives at present. It operates at
the low frequency of 16 cycles, and delivers 3.3 00
With it are used two exciters of the fourvolts.
pole type, rated at 95 horsepower each, and delivering 125 volts.
Experiments have been made lately at St. Petersburg with an electric train which uses a gasoline
engine in connection with electric motors. The
train is made up of six cars drawn by a locomotive
locomotive is
In the
construction.
special
of
mounted a 40-horsepower gasoline engine, which
coupled direct to a generator. After passing
is
through the switchboard and controller, the current
from the machine is taken into each car by a
cable which runs the whole length of the train.
Each car is mounted on two trucks, and carries
In this
a double-reduction motor on each truck.
way the locomotive forms an electric plant which
supplies current to the motors of the cars.
series-parallel coupling of the motors is given by

A

controller.

the

Littoral
Energie Electrique du
Mediterranean, which is one of the leading companies in the Mediterranean region, installed a
large plant not long ago in connection with the
Compagnie Francaise Thomson-Houston in order

The

to

Societe

afford

a

good supply of current for the

city

It is to be used for lighting as well
of Toulon.
hydraulic plant
as for the city tramway lines.
of some size is located on the Argens River at
Entraygues, and it sends current at 28,000 volts
over a 40-mile overhead line to Toulon. The station contains three main turbine groups of 1,000
bank
horsepower each, delivering 3,500 volts.
of transformers raises this to 28,000 volts for the

A

A

Sub-stations at Toulon and other localities
line.
The
reduce the voltage to the proper amount.
Entraygues plant also furnishes current for many
of the towns and villages in the region.
new process has appeared for making lamp
very fine
filaments of tungsten or molybdenum.
carbon filament serves as the base, and the metal
is
deposited upon it by flashing in an atmosphere
When the deposit
of gas containing the metal.
has the proper thickness the carbon is burned out
by using a high current in a chamber filled with
rarefied hydrogen, in order to form a carbide, and
then heating it a second time to eliminate the
carbide in an atmosphere formed of water vapor

A

1

A

and a reducing gas.
Tantalum lamps have been put on the market
The standin Paris by one of the leading firms.
ard type is a 50-candlepower lamp, which is guaranteed for a life of 1,000 hours, and it is claimed
The new
to run upon 1.6 watts per candlepower.
lamp is sold for four francs (80 cents).
I may also mention the new mercury-vapor lamp
which has been brought out by the Allgemeine
Gesellschaft of Berlin, in connection with a syndiformed in that city for operating the system.
lamp is constructed of quartz, and is claimed
to be a groat improvement, and the cost of running
it is low.
As it gives a high candlepower, it may
be used in many cases to replace arc lamps.
number of firms in and near Paris are building small gasoline motor and dynamo sets, and
these are coming extensively into use in France,
owing to their compact form and the great convenience in running them. One of the most recent of these groups is built by the Masson firm
and uses a two-cylinder gasoline motor. Next the
crank-case is mounted a heavy flywheel, and adjoining it is a four-pole dynamo. The whole is
well enclosed in a tight casing, and a special ventilating device secures a good cooling of the dynamo. An oil-pressure system is used on all the
bearings.
It is stated that the patents
for the Birkeland
and Eyde process are for sale in certain countries.
This process, as will be remembered, has been
successful in the production of nitrous products
from the air by means of a special form of electric furnace, using the arc with a heavy current.
It is to be used in practice to obtain nitrates such
as are of commercial value.
An up-to-date electric-tramway system was installed in the city of Bologna, Italy, not long since
by the Compagnie Francais Thomson-Houston. Here
the animal-traction lines were changed over, and
were also extended considerably. Current for the
new lines comes from a central station which has
been erected for the purpose in the suburbs. It
contains three main groups of 230 kilowatts each,
driven direct from tandem-compound horizontal
engines.
The generators are worked in parallel
with a 300-cell storage battery. The cars are of
a small type containing 45 places in all, and are
equipped with GE58 motors. At present there are
about 60 cars running on the different lines.
large car shed and repair shop is erected at La
Zucca, in the suburbs, beside the generating plant.
Among the most recent steam-turbine plants

cate
The.

A

A

19J

which have been installed on the Continent is the
plant erected by the Brown-Boveri Company at
Pforzheim, Germany. It contains three direct-current generators of 500 kilowatts each and delivering 260 volts. The dynamos are mounted upon
the
to

same foundation plate with the turbines, so as
form a compact group. The same company has

supplied three similar turbine-generator sets for the
municipal plant at Geneva.
A. de C.

Great Britain.
London, August 22.— It is taxing all the ingenuity and skill of
Sir George Gibb, who was
elected to fill the place of the late C. T. Yerkes

managing director of the District Railway, to
bring that undertaking into a good financial position, notwithstanding the high hopes held out to
the shareholders of dividends when the period of
complete electrification should have been reached.
The whole of the company's lines are now being
worked electrically, and the plea made in the last
few half-years, that the full fruits would not be
realized until this period arrived, no longer holds
good. After a full six months' complete electrical
working the bald fact stares the directors in the
face that they are working at a loss. The expedient aimed at is to increase the fares, but
whether this will meet with the public approbation
is
somewhat doubtful. It is true that an enormous number of workmen are being carried on
this line at a positive loss, but the real secret
of the comparative failure of this line to pay is
that for the particular routes which it serves the
competition is so severe, both by motor omnibus
and the Central London Railway, that something
more than mere electrification is needed. The anas

'

ticipations were that electric traction would sufficiently reduce the working expenses to make the
line pay almost without additional passengers, but
in spite of electrification and increased traffic there
is still this deplorable condition of affairs.
Really
the undertaking is a mystery, if the suggestion
made above as to too much accommodation for
the traffic to be served is put aside. The best
men in the country have been secured by the

company, and the most up-to-date American methods have been adopted. Do these latter not synchronize with the more phlegmatic temperament
of the Londoner ? It may be an interesting sociological problem, and not a technical one after all
a curious commentary that the electrified
lines of the Northeastern and the Lancashire and
Yorkshire
railways,
designed
and evolved on
purely British methods, have been successful.
The subject of railway electrification in Great
Britain is one worthy of fuller treatment, which
It

is

I will do next week.
In the meantime, I would
mention that the contract with the Allgemeine Elektricitats Gesellschaft of Berlin for the
conversion of some 12 miles of suburban line in
London on the single-phase svstem has been finally
sealed by the directors of the London, Brighton
and South Coast Railway Company. As before
stated, only the motor equipments will be made
in Berlin, the remainder of the equipment having

just

been

sublet

to

home

contractors.

The supply of

energy will be given by one of the London supply companies with whom a contract for
seven years- for a minimum of 4,000,000 units per
annum has been entered into.
The -London County Council tramway finances
are in a very flourishing condition, notwithstanding the terrible things prophesied by its opponents.
With an incomplete system on the south, and only
just commencing electrification on the north, the
net surplus for the year ended March 31, 1906,
was no less than $312,500, after paying capital
charges, but without putting anything to reserve.
Actually about $120,000 was available for relief of
the rates, but the council
does not intend to
do this in view of the special circumstances surrounding the undertaking and the transition stage
It
in which it must remain for some time yet.
may here be mentioned that the new Cross car
shed of the council, which has just been completed, is the largest in England, being capable
of accommodating 280 cars.
The only overhead railway in England, viz., that
electrical

Liverpool, finds it increasingly difficult to make
both ends meet, mainly owing to the corporation
tramway competition. Under the circumstances, a
strict
inquiry has been made into the working
expenses, and considerable economies have had to
Through-running is also being areffected.
be
ranged and extended with the electric lines of the
Lancashire and Yorkshire Railway, which runs
between Liverpool and Southport.
sinking fund, the
After paying interest and
Glasgow municipal telephone system last year
showed a profit of only $250, against $7,500 for
G.
the previous twelvemonth.
at

New

England.

—

Boston, Mass., September 1. The Boston Elemore
50
vated Railway Company has ordered
semi-convertible cars for use in the East Boston Tunnel and on lines running into the Sullivan
Square station. The company has been using 50
of these cars for some months and has found
them satisfactory. The seats run crossways and
the large windows can be easily opened.
The Telephone Toll Meter Company of St.

Johnsbury,

Vt., has been organized.
It has a capof $25,000 and it owns patents on a device
for measuring the time during which a telephone
ital

is

in

use.

The Boston and Northern and

the Old Colony
companies are installing semion their lines connecting Boston
with Quincy, Salem, Lawrence and Lowell, Mass.
The cars are operated by multiple control.
The Massachusetts Gas and Electric Light Commission has approved an issue of new capital stock
which will yield $75,000, by the Haverhill Electric
Company, the proceeds to be used for the payment of promissory notes amounting to $62,500
and additions to the company's plant, which cost
Street
Railway
convertible cars

The

$12,500.
share.

stock

is

to

be

sold

for

$160

per

The Boston, Lowell and Lawrence Electric Railroad Company seeks authority to build an electric
railway

between Boston and Lowell, Mass.
Colony Street Railway Company is
asking authority to carry baggage and freight in
the towns of Raynham, Bridgewater and Middleboro, Mass.
The next Maine Legislature will be asked to
charter a company to build an electric railway between Springvale and Bridgton Junction, a distance
of 40 miles. It will be known as the Ossipee
Valley Line. The directors are headed by George

The

Old

W. Hanson of Sanford.
The Boston Elevated Railway Company and the
Boston and Northern Street Railway Company
are negotiating with the Metropolitan park commissioners in an endeavor to have the latter modify the plans for an electric railway through Middlesex Fells, the companies having failed to accept the locations granted them within the time
fixed by the commissioners.
The General Electric Company is building a
large foundry on the old ball grounds in West

Lynn, Mass.

The Twin

State

Gas and Electric Company of

Hartford, Conn., has filed a certificate of incorporation in Connecticut. Its maximum capital is
Its franchise, among other things, au$1,700,000.
thorizes the company to generate and transmit
electricity and acquire water rights.
William
Wherry, Jr., Harold G. Villard and George D.

M

Martin of New York are the incorporators.
The Standard Manufacturing Company

has

awarded the contract for a brick building, three
stories high, 30 feet wide and 90 feet long, in
Bridgeport,
Conn.
The company manufactures
electrical

supplies.

Workmen who were

demolishing a bridge connecting
Newton and Watertown, Mass., came
across a conduit which they decided was useless
and they cut it away, severing 760 telephone wires,
including trunk lines connecting the Bell Telephone
Company's Newton exchange with Cambridge,
Waltham, Medford, Maiden and Somerville. The
men were working under the direction of the
Watertown superintendent of streets, and that
town will probably be called upon to pay damages.
The Edison Electric Illuminating Company of
Boston reports, for the year ended June 30th,
gross earnings,
expenses, $2,443,286;
$3,780,911;
net earnings, $1,337,625.
It
is
believed that the recently formed New
England Security and Investment Company, which
has assumed control of all the electric-railway
properties in Massachusetts owned by the New
York, New Haven and Hartford Railroad Company, has obtained a controlling amount of the
Boston and Worcester Street Railway Company's
stock.
This would give it a line of electric railway from Boston to the New York state line with
a branch from Worcester, Mass., to Hartford,
-

Conn.

The Worcester Electric Light Company has been
authorized to issue 2,000 shares of additional stock
at $160 per share. The proceeds of 1,200 shares are
to be used for installation of underground conduits and wires, and the remainder to pay for
other additions to the company's property.
B.

New
New

York

York.

—

1.
September
The Kings
County Electric Light and Power Company has
application
made
to the state commission on gas
and electricity to increase the capital stock of the
company from $8,200,000 to $10,000,000.
The New York Phonograph Company has begun an action in the Supreme Court, Brooklyn,
which involves large phonograoh interests.
It
seeks to prevent about 250 defendants from buying phonographs froin the Edison Phonograph
Company. According to counsel for -the plaintiff,
his client in 1888 purchased from the National
Phonograph Company all its rights to sell phonographs in this city. Through the formation of the
Edison company later, he alleged, the National
companv was enabled to get back into this territory, because of which the plaintiff had suffered
Counsel for the plaintiff has
a loss of $10,000,000.
asked for permission to examine by open commission Thomas A. Edison and others as witnesses.
Justice Jaycox has reserved decision as
to whether he shall admit the suit on the com-

plaint

city,

submitted.

The complaints over
on applications
Patent

Office

the delay in getting action
patents in the United States
continue to grow, and it is now
for

:
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said that Congress will be asked to provide some
According to Fredto hasten the work.
erick W. Barnaolo, a patent lawyer of this city,
the number of applications pending has steadily
increased during the year, so that now it is practically II months before the applicant hears from
In
the Patent Office in reference to his patent.
the week ended January 2d of this year there were
17,353 applications for patents awaiting action and
In the week
only 669 patents were granted.
ended August 2d there were 21,611 applications
pending and but 512 were acted on.
The application of the Manhattan Railway to
the State Railroad Commission for permission to
issue $4,800,000 additional stock covers the stock
which remained in the treasury of the company at
the time of its lease to the Interborough Rapid
The authorized capital of the
Transit Company.
of
which
Manhattan Elevated is $60,000,000,
This treasury stock
$55,200,000 is outstanding.
has been held in reserve to provide for the cost
of improvements and other expenditures by the
The amount spent by the
Manhattan Railway.
Interborough Rapid Transit Company for the account of the Manhattan Railway since the lease
of the latter in 1903 amounts, it was said yesterday, to close to $7,000,000.

means

Bridge

Commissioner

Stevenson

submitted

his

The receipts over exquarterly report today.
penses of the Brooklyn Bridge for April, May and
The Williamsburg Bridge
June were $22,028.
showed a profit for the same period of $3,349.
The report showed that the Manhattan Bridge
has so far cost $5,861,000, with $9,200,000 yet to
The Blackwell's Island
be expended upon it.
Bridge has cost $4,483,000, with $3,738,000 more
Horses and vehicles
to be spent to complete it.
to the number of 305,603 crossed Brooklyn Bridge
Surface
during the second quarter of the year.
cars numbered 363,056, an increase of 15,479 over
the same period of 1905.
C. 1. C.

Ohio.

—

Cleveland, September 1. The properties of the
Cincinnati Gas and Electric Company have been
turned over to the Union Gas and Electric Company on a lease, as agreed some time ago. The
deposit of $5,000,000 as a guaranty and improvement fund has been made in the banks, and
everything is now in shape.
few days ago the
capital stock of the company was increased from
In New York, a few
$10,000,000 to $20,000,000.
days preceding the formal transfer, the stockholders held a meeting, when Norman G. Kenan,
Casper H. Rowe, Reuben A. Holden and J. T.
Carew, representing the Ohio interests
W.
J.
Gill of Lima and George D. Heard, representing
Pittsburg interests, and
Henry A. Everett of
Cleveland and George W. Young, O. L. Gubelman,
A. S. White and A. B. Leach, representing the
eastern capitalists, were elected to the directorate.
The officers chosen temporarily are as follows
President, A. S. White; vice-president, George W.
Young
secretary,
Theodore Caluss
treasurer,
James Campbell. It is said that Norman G.
Kenan will be made president within a short time,
the delay in placing him in that office being a
desire to complete the details of the transfer, as
he is also president of the old company.
The Dayton Street Railway Company of Dayton has been incorporated with a capital stock
of $10,000 by Dennis Dwyer, Charles Bosler and

A

;

;

;

others.

At a meeting

Columbus
a few days ago an ordinance was introduced and
of

the

City Council

of

read a second time fixing the maximum price for
electric current at seven cents a kilowatt-hour.
The ordinance is the same as the one defeated in
the federal court some time ago, except the price
is changed
from five to seven cents.
People of Hamilton will vote upon the proposition to issue $350,000 bonds for the purpose of
rebuilding the waterworks, gas and electric plants,

which are in bad shape. It is stated that unless
the bonds are issued, the plants will have to be
leased

to

Reports

corporations.
been circulated

private

have

owners
of the New York Central system have made an
offer for the properties of the Columbus Railway
and Light Company, Columbus.

On

application

of

Gorman

that

the

Bros, of Toledo,
R. H. Burgonn of Fremont and Willis Baldwin
of Monroe, Mich., have been appointed receivers
of the Toledo, Ann Arbor and Detroit Railway
Company. The firm built a power house for the
railroad company.
It is said that the difficulties
of the company involve the disappearance of $300,000 bonds which were issued some time ago.
few days ago the Cleveland City Council
passed a resolution to the effect that it would
entertain no further negotiations with the Cleveland Electric Railway Company until it ceased its
opposition to the new three-cent-fare road. This
is looked upon as a move to prevent the company
from submitting its offer to a vote of the people.
Mayor Johnson has announced that the offer is
not what the people should vote upon. There is
some doubt as to the power of the Board of Elections to handle the question, even if it is submitted, but the company has announced its willingness to pay the expenses of a special election for
that purpose. The officers believe that their offer
will appeal to the people as the best manner of
settling the long contention.

A

September

On September 5th the Northern Ohio Traction
and Light Company will inaugurate through cars
from Cleveland to Canton. This will double the
limited service on the line
from Cleveland to
Akron, where through limited cars are already
operated.

The Columbus Railway and Light Company has
equipped some of its cars with handle-bar shields
to prevent women from getting off the wrong way.
The Dayton Lighting Company has brought injunction proceedings against the Citizens' Electric
Light Company to prevent its operating under the
law passed last winter, and under the act of the
City Council in granting it a franchise. It is
claimed that the amendment to the law, providing
that the question of a new company beginning
business in a city should be submitted to a vote
of the people, was not submitted to Governor
Pattison, and is not legal.
The Ely syndicate has been granted a franchise
for street railways in Steubenville. The first ordinance was vetoed by the mayor because of certain
objectionable points, but these were omitted from
the last form.
Officers of the Cleveland Electric Railway Company are considering a plan for building new
repair shops at Norwalk.
The company now has
shops at Fremont.
The Forest City Railway Company is planning
.

to furnish

light at Cleveland, as well as operate
street railroads, it is said, and the old pumping
station, which was leased a few days ago, may

O. M. C.

be used for a plant.

Southeastern States.

—

1.
Charlotte, N. C, September
United States
Circuit Court Judge T. R. Purnell has at last signeJ
the order for the sale of the Buckhorn Falls Power
Company at Raleigh, N. C, after the sale has been
advertised four successive weeks at the court house
door of Chatham County, Pittsboro, N. C, where
the sale will occur.
The contract for completing
this big plant will be sold with the rest of the
plant, the mortgage debt being $350,000.

The Baltimore Passenger and Power Company
announces that it will put in a double track system
to the scene of the Jamestown Exposition, from
Richmond, and as soon as right-of-way is secured
work will be started. The railroads are also expected to put in any needed tracks to aid in
handling the crowds.

W. Ragan and W. W. Glenn

of Gastonia have
the Narrows of Tuckaseegee River near
Dillsboro, N. C, with eight acres near the fall of
the river and power will be developed for a cotton
mill and other enterprises.
•
The Richmond Traction Company in its application for the right to lay 1,800 feet of track on a
new route, is meeting with strong opposition in
Richmond where a systematic improvement of
G.

bought

streets

and boulevards has been inaugurated, and

it

claimed that the tracks will despoil the beauty
of the streets.
The Civic Improvement League is
active in opposing the plan.
The Louisville (Ky.) and Northern Railway and
Lighting Company, has perfected a plan for revising its passenger rates to Charleston and two sets
of commutation books are being put on sale.
The petition of the Danville (Va.) Street Railway
for a 30-year franchise to operate cars and do an
electric-motor business, has been turned down by
the common council.
The company had been engaged in the motor business for several years but
this is now in the hands of the city.
The company
did not ask for an exclusive franchise but asserted
that it could lower the price of electricity as compared with city charges.
At the general depot of the quartermaster's department, Washington, D. C, sealed proposals in
triplicate will be received until 2 p. m., October 11,
1906, for electric conduits, wiring system, electric
elevator plant, etc., for the Walter Reed Army General Hospital, Army Hospital Grounds, Washingis

8,

1906

Columbus and Southern Traction
about completed and steel will be laid
at once.
traffic agreement has been effected betvyeen this company and the Indianapolis and Louisville Traction Company by which the limited cars
on the local line will run from Indianapolis to
Louisville and vice versa.
The running time between Indianapolis and Louisville will be about four
hours, which is about forty minutes slower than
the steam road.
The subject of fares between
Louisville and Indianapolis has not yet been decided by either road.
Direct traction connection between Indianapolis
and Cleveland, Ohio, by almost an air line route
is made probable by the announcement that the link
between Portland, Ind., and Celina, Ohio, is to be
constructed immediately.
The Western Ohio Railthe

Indianapolis,

Company

is

A

way Company, which operates a line no miles
long from Piqua through Lima to Findlay, says that
it will build the link without delay unless the syndicate represented in Ohio by W. Kesley Schoepf and
in Indiana by Hugh J. McGowan does so.
Traffic was officially opened on the Connersvilk
extension of the Indianapolis and Cincinnati traction line this week.
A special chair car made the
which was

entirely satisfactory to the
at the power house was
connected and the current went over the hightension wires for the first time.
The party was in
charge of Chief Electrical Engineer J. D. Nichols
trip,

first

The transformer

officials.

and there were 50 guests on the first trip, composed of local employes at the offices and their
wives and officials of the road. Hourly service
was opened Wednesday to accommodate patrons
to Rush County Fair.
The interurban roads of Indiana handled more
trains and more cars in August than in any pre?
vious month.
July was a good month but August
has kept every bit of equipment in full service all
time.

the

The Ft. Wayne and Wabash Valley Traction
Company will extend its South Calhoun Street
tracks in Ft.
limits,

city

Wayne

Wayne,

to

line,

eight squares southward to the
meet the tracks of the Decatur, Ft.
now almost completed to the city

limits.

proposition to install a new fire alarm sysKokomo has been revived and it is thought
or no opposition will be encountered this time.
The matter is now before the Council.
The Frankfort Heating Company of Frankfort
has incorporated with a capital stock of $100,000.
The company proposes to establish a larger heating
plant.
John D. Ross, G. W. ,Neal and H. C.
Sheridan are among the directors.
S. S.

The

tem

in

little

Northwestern States.

—

Minn.,
September 1. It is announced that plans have been completed for fiChicago, Kenosha, Milwaukee and
nancing the
Lake Geneva Railway Company, and it is thought
Minneapolis,

construction work will be started this fall.
council of Webster City, Iowa, is preparing
a franchise which will be voted on this fall granting the Boone- Webster City Interurban Railway
Company permission to build a street-car line.
The survey for the proposed interurban line has
that

The

been started.

The Milwaukee
pany
Wis.

extend

will

Electric Railway and Light Comits trolley line to Horlicksville,

The Engineering Construction and
Company of Chicago is negotiating for
chase

the

of

electric-light

Red Oak, Iowa.

plants

If successful,

it

Securities
the pur-

at Atlantic and
will build a trol-

between the two towns.
franchise for three years was granted at
Eveleth, Minn., to the Northern Electric Company,
which also received the contract for the city lightley

line

A

ing.

ton, D. C.

(Wis.) Street Railway Company
of incorporation with a capitalization of $60,000.
Neal Brown heads the list of
stockholders. The work of construction will be

for

begun

Proposals should be marked "Proposals
etc.,
Army General Hospital,
Washington, D. C," and addressed to Capt. A. W.
Butt, quartermaster, Washington, D. C.
At Hagerstown, Md., Judge M. L. Keedy, on behalf of surviving trustees of bondholders of the
Chesapeake and Ohio Canal, ratified a contract with
the Martinsburg Power Company to supply water
power from dams Nos. 4 and 5 in the Potomac for
milling and other industries.
The United .Railways Company of Baltimore,
Md., will shortly build four new car barns at a
total cost of $500,000.
It is proposed to have the
Maryland. Railways Company erect the new barns
as part of the contract in the financial plan.
The
Maryland recently sold $4,000,000 five per cent.
first
mortgage bonds and part of these proceeds
it
is understood, -will be used in erecting the new
constructing,

structures.

L.

Indiana.
Indianapolis,

September

1.

— The

Cannelton Traction Company has

Evansville

and

of
incorporation, capital stock is $10,500.
It is proposed to build street and interurban roads serving
Evansville, Booneville, Newberg, Rockport, Christney, GranshaW, Troy, Tell City and Cannelton, and
to supply electricity for light, heat and power in
these towns.
F. W. Cook heads the incorporators.
All of the grading on the Seymour extension of
filed

articles

The Wausau

has

filed

Bids

articles

this

fall.

are being

taken at

Two

for a new engine, generator
the electric-light plant.

Harbors,

Minn.,

and switchboard

for

The Duluth Edison Company has accepted the
council's offer for a contract for the city lighting
at Duluth, Minn.
The matter has been under discussion for a long time.
There is talk of establishing an electric-light system at Wyndmere, N. D.
The Belle Plaine (Minn.) Electric Light, Power
and Heating Company has incorporated with $15.000 capital. J. R. Stratton is president and W. N.
Sotithworth secretary.
The engine and dynamo at the electric-light
plant at Princeton, M'inn., are to be replaced with
larger

ones.

Estimates are being

made

at

Pierre,

S.

D.,

for

an electric-light plant which will cost about $25,000.
A. C. Runyan of South Haven has offered $70,000 for the electric-light plant at Escanaba, Mich.,
provided the council will grant him a 30-year
franchise.

R.

Texas.

—

Austin, Texas, August 30.
The building of a
new bridge across the Colorado River at Austin
is
contemplated. The
Austin
Electric
Railway
Company has planned to etxend its line to South

September

8,
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Austin when the bridge is built. The proposed
Austin-Lockhart interurban electric railway will
use the bridge. The preliminary arrangealso
ments for building the latter road have been about
completed and construction may commence in the
near future.
O. Allen of the Citizens'
It is stated by W.
Light and Traction Company of Fort Worth that
the matter of building an interurban electric line
between Fort Worth and Mineral Wells is now
under consideration.
The building of an interurban electric railway
between San Antonio and Hondo by way of Castroville, Quihi and New Fountain is proposed by
eastern capitalists. Bonuses have been raised in
the smaller towns, and a preliminary survey of
the route of the proposed road has been ordered.
be 25 miles long.
street-railway system

will

It

A

is to be constructed at
Abilene by John H. Morrow and associates. The
City Council has granted a franchise for the use
of the streets.
Since Stone & Webster of Boston took hold of
the project of building an interurban electric railway between Galveston and Houston a few months
ago, a preliminary survey of the route from Houston to Virginia Point and from the Galveston
Island side of the bridge to the end of Broadway
The route canin Galveston has been completed.
not be determined upon definitely until it is known
what action is to be taken in the matter of building a causeway across Galveston Bay. The build-

causeway

this

of

ing

is

assured.

practically

It

be used by the railroads entering Galveston
and by the interurban line and for vehicles..
The El Paso Electric Company is extending its
street-railway line to Fort Bliss. The War Department approved some time ago the application
for right-of-way of the proposed line across the
will

Fort

Bliss

military

reservation.

The Amarillo Traction Company,
T.

Brock and associates are

an

electric street-railway

in

which James

interested,

will

build

system at Amarillo. The
were obtained from the city

necessary franchises
some time ago.
The Beaumont Traction Company is making important extensions of its lines to residence portions
of Beaumont.

The construction of an
El Paso to Engle, N. M.,

electric
is

railway

now being

from

financed.

W.

D. H.

Pacific Slope.
San

Francisco,

August

30.— John

Martin,

pro-

moter of the California Midland Railway, which
holds rights-of-way and franchises for an electricrailway line to connect Nevada City, Grass Valley
and Auburn, Cal, with Marysville, is credited with
negotiating for a sale of the system, as it stands,
The latter
to the Northern Electric Company.
company has an electric road in operation between
Chico and Oroville and has perfected arrangements with the counties of Sutter and Yuba and
the city of Marysville for the construction of a
joint combination bridge across the Feather River
between Marysville and Yuba City. Marysville and
the two counties will contribute $50,000 and the
Northern Electric Company will contribute the remainder of the expense of the structure, which

over $90,000.
Railroads of San Francisco has six
electric cars on the way out from
Twelve
St. Louis, and others will follow shortly.
cars of this class, costing $12,300, will soon be
on hand for use on the San Mateo line, and the
cars formerly operated between San Francisco and
San Mateo, a distance of 20 miles, will be put in
will

cost

The United
new suburban

The new cars have mahogany
city service.
They are heavier than the old
interior finish.

the

and are geared for higher speed.
periodical rumor that the Southern Pacific
Railroad Company is about to adopt an electric
system for the operation of its main line over
cars

The

grades of the Sierras in California and
again in circulation. The company has
been securing estimates from time to time from
the large electrical-machinery concerns as to the
probable cost of such installations, but the officials
do not admit that any immediate construction is
The changing over of the Oakland and
in view.
Alameda local steam lines, which connect with the
San Francisco ferries, is, however, being seriously
considered, and it is more than possible that something will be done in the near future toward a
beginning in this direction. Officials intimate that
a large oil-burning steam plant for generating
electric power for the operation of the local trains
would probably be first installed in a convenient
location near the water front, as the supply of
power that could be secured from electric comthe steep

Nevada

panies

is

is

too uncertain.

Railway and the British
Columbia Electric Railway Company are negotiating for the construction by the former of a railway nine miles long from New Westminster to
Eburne, B. C, the road to be electrically operated
by the latter. Arrangements are also being made
for the electrical operation of the Canadian Pacific branch lines
from Westminster Junction, on
the main line, to New Westminster, a distance of
about nine miles. This road and the one proposed to be built to Eburne will be connected and
will really form one line of 18 miles in length.

The Canadian

Pacific
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Gradually the Canadian Pacific is electrifying its
branch lines on the Coast.
The City Council of Sunnyside, Wash., has
awarded a contract to the Chase Engineering Company of Spokane for the electric-light system for
that city.

The Elgin Light and Power Company of Elgin,
new 2,400-light dynamo

Ore., will shortly install a

take the place of the one now in use, which
furnishes but 500 incandescent lights.
J. A. Young of Seattle, Wash., has announced
that he and associates, comprising some of the
leading citizens of Seattle, have incorporated the
Hanford Irrigation and Power Company with a
capital stock of $250,000, and will put up a big
power plant at Priest Rapids to develop 50,000
horsepower, to be used in a big irrigation scheme,
water to be pumped from the Columbia River.

international
exhibitions,
including the
World's
Fair of Chicago. His several visits to the United
States awakened his interest in American engineering and methods of manufacture.
At the
time of his death Mr. Dredge was engaged on
a work relating to American industrial development with notes on the leading engineers and
manufacturers of the country.

to

The Sunset Telephone Company
install

another loop

between

is preparing to
Petaluma, Cal., and

San Francisco.
The Oakland Traction Consolidated of Oakland.
Cal., has begun
to lay double tracks, standard
gauge, in the center of the San Leandro road
from the Oakland city line to Jones Avenue, Elmhurst.

A.

—

Spokane, Wash., September 1. Official announcement is made by Robert M. Tucker, president of
the
the

Empire

Electric

Company,

that the

plant for

Home

Telephone Company in Spokane will
be completed soon. The building will be 70 by
100 feet, four stories high, of reinforced cement
faced with white pressed brick and terra-cotta
trimmings.

will

It

cost

$70,000,
will

in

addition

Anthony C. Douglass, who was connected with the
work of the Niagara Falls Power Com-

wheel-pit
pany, and

who built the tunnels of the Canadian
Niagara Power Company and of the Electrical Development Company of Ontario, Limited, has returned to his home in Niagara Falls after a trip
to the Pacific Coast to investigate the proposed
power work on the Feather River in California.
The scene of the proposed development is about
26 miles from Oroville, where a tunnel 3,600 feet
long and of about the same section as the tunnel
of the Niagara Falls Power Company, 21 by 18
feet, is to be driven through the mountains.
A
tunnel 1,300 feet long is also to have its section
enlarged. The elevation above Oroville is 3,000
feet, and the distance between Oroville and the
development has to be made by stage, consuming
nine hours. While Mr. Douglass realizes there
is a lot of work to be done in California, he feels
that should he undertake the contract it would
necessitate his practically camping out for three
years, something he doesn't fancy greatly at his
time of life. Still, he will bid on the work. The
development will be 100,000 horsepower.

ELECTRIC LIGHTING.

to

which amount the company

expend $300,000
for equipment. The company is an independent
concern, and will have connection with the Puget
Sound country and various towns and cities in
the Inland Empire.
The committee of the whole of the City Council
of Spokane recommended that the council pass
an ordinance granting a street-car franchise to
the Spokane-Pend d'Oreille Rapid Transit Company, which has right-of-way for a line from
Spokane to Lake Pend d'Oreille, Idaho, 42 miles.
The companj' will also build a spur line from
Rathdrum to Spirit Lake, Idaho, 12 miles. W. S.
McCrea, acting treasurer, announces cars will be
running to Mauser Junction in six months and
that the line will be completed to Lake Pend
d'Oreille in a year.
Stockholders of the Lewiston and Southeastern
Electric Railway Company have authorized the directors to issue first-mortgage five per cent, gold
bonds to the amount of $3,000,000 on that corporation, and $2,000,000 on the Central Idaho De-

Company, dated August 1, 1906, and
payable August 1, 1936. The Scofield company of
Philadelphia has the contract to build 100 miles
of line between Lewiston and Grangeville, Idaho.
Work will begin the coming fall.
The Walla Walla-Milton Interurban Electric
Railway Company announces that the line will be
in operation by December 1st between Walla Walla
and Milton, 11 miles.
Huntington, general manager of the WashD.
ington Waterpower Company, has placed an order
with Brill & Co., Philadelphia,, for 17 cars for
the Medical Lake and city lines. Delivery is exB.
pected the coming fall.
velopment

Hibler & Co. have been granted an electric light
franchise in Plains, M'ont.
T.
in

Neely will install an electric -light plant
Texas, for Carver Bros.

J.

Celeste,

The Moberly
berly,

Electric Light Company of M'oMo., will spend about $50,000 in lemodeling

light

its

D. O.

plant.

Dunne

build an

to

De

Ridder,

talking of organizing a

is

electric-light plant

company

and waterworks

in

La.

An electric-light plant to cost $15,000 is to be
constructed and operated in Hindman, Ky., by R.
Bates and associates.
The Board of Trustees of Logan, Ohio, contemplates building' a municipal electric-light plant.
L. B. Engle is president of the board.
The citizens of Carmi, 111., are contemplating
rebuilding the lines of the municipal electric-light
system. Charles D. Faulkner is president.

The Sowell Lumber Company of Marked Tree,
Ark., has been incorporated with a capital stock
of $50,000 and will conduct an electric-light plant
in connection with its lumber business.

'

L

Sealed proposals are invited until September 10th
furnishing and installing transformers, service
wires and wattmeter for the electric lighting of the
post exchange and gymnasium at Fort Omaha,
Neb. Full information furnished on application to
Major Zalinski, constructing quartermaster, Army
Building, Omaha, Neb.
for

The

old electric-light plant at Vera Cruz, Mexbeen acquired by S. Pearson & Son of
London, who will make extensive improvements
in view of the fact that they are also the contractors for constructing a belt line of electric
railways. In all probability, the Actopan Falls will
be utilized for generating power.
company has
been organized for the purpose of laying out,
grading, draining, paving and lighting a large section of land immediately to the north of the harbor for the erection of dwellings and as a health
resort for the people of the city.

has

ico,

PERSONAL
Sheldon, president of the Columbus Railway and Light Company of Columbus, Ohio, has
returned from a tour of Europe.
R. E.

George Dodds, local manager at Winona, Minn.,
for the Northwestern Telephone Exchange Company, has been made district manager.

W. H. Whiteside, president of the Allis-ChalCompany, Milwaukee, returned on August
22d from a two months' combined business and
pleasure tour of England, France, Germany and
Switzerland. Mr. Whiteside inspected various large
manufacturing industries of England and on the
Air.

A

mers

ELECTRIC RAILWAYS
The Muskogee
expend $100,000

continent.
J.

Lester

B. Entz, who has resigned to accept the
tion of vice-president of the Electric Vehicle
J.

posi-

Com-

pany of Hartford, Conn.
Mcintosh, who won an
enviable reputation through her skill in mechanMrs.

Frances

A.

W.

of the
advertising manager
Cleveland, Ohio, and
advertisingwith
the
was more recently connected
department of Power, New York, now has charge
of the publicity department of the Norton Company, Worcester, Mass.
ical

advertising

Standard

Tool

as

Company,

Dredge, editorially connected for many
years with the well-known technical journal EnMr.
of
London, died last month.
gineering
Dredge was well known in the United States.
He was commissioner-general for Great Britain
at the Brussels Exhibition of 1897, and he was
created a companion of the Order of St. Michael
Mr.
and St. George for his efficient services.
Dredge was also identified officially with other

James

Company

will

A

Woodbridge, formerly engineer
of the sales department of the Electric Storage
Battery Company, Philadelphia, has been appointed
chief engineer of that company, succeeding Mr.
Mr.

T.) Traction
improvements.

(I.

in

franchise has been granted to N. M. Lee
operate a street railway in Dunbar, Texas.

to

The Wausau

Street Railway Company of WauWis., has been incorporated with a capital
stock of $60,000 by Neal Brown, V. Anderson,
M. C. Ewing and others.

sau,

It is reported that the Norfolk and Portsmouth
Traction Company will build a sub-station of its
electric power plant at Ocean View in order to
supply electricity for its additional line to the

Jamestown Exposition. E. C. Hathaway of Norfolk, Va., is general manager of the company.

The Alabama City, Gadsden and Attalla Railway
Company of Gadsden, Ala., has awarded the contract to O. T. Fisher of Birmingham, Ala., for the
erection of the steel buildings for its $125,000 elecThe plant will be
tric powerhouse at Gadsden.
driven by steam turbines of 2,000 horsepower each.

Wash., say the Seattle
and two-thirds of the
the
city
have organized to fight
business men of
municipal ownership of street railways to be
voted upon September 12th. At a meeting of the
chamber a resolution was adopted, the gist of
Reports

Chamber

from

of

Seattle,

Commerce

;
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which is that Seattle is in need of many things
which will tax the property owners, and needs
them worse than a municipal street railway. Following the action of the chamber, announcement
is made of the organization of a business men's
club to fight the proposed street-railway bond

Not to be overlooked is supply catalogue
No. 7000, treating exhaustively of controller contact fingers and handles.
tors.

A

circular

Engine

and

extensive electrolytic survey has been made
for the Chester Traction Company, Chester, Pa.,
and the Trenton Street Railway Company, TrenSeveral modifications have been made
ton, N. J.
which bring the track-return systems of these two

An

companies up to
W. S. Barstow

The survey was made by

date.

&

Co.

Railway and Light Company of
Fort Worth, Texas, has been incorporated with a
capital stock of $i;0oo,ooo to build a system of
roads out of that city. The incorporators are
Warren Bicknell, John A. Harper, J. B. Nutt and
E. W. Christy, all of Cleveland. Ohio; W. O.
Allen of Fostoria, Ohio, and C. B. Close of To-

The

Citizens'

Ohio.

ledo,

of the
attack on the validity
Mueller street-railway certificate ordinance of Chicago and the statute on which it is based was made
week, when arguin Judge Windes' court this
ments opposing the ordinance and statute were
begun and an intervening petition was filed by
interests believed to represent the traction comThe complaint itself contains a prayer
panies.
asking that the Mueller certificate ordinance passed
by the City Council January 18th last and the
statute on which it is based be declared void, and
that the city and its agents be perpetually enjoined from issuing, negotiating or selling certificates on the proposed mortgage by which the
municipality hopes to obtain sufficient funds for
the operation of a street-railway system.

The

opening

brief,

an

attractive

New

&

cators, planimeters, reducing wheels,
ulators, packing, grate bars, waste-oil

incandescent-lamp

little

damper regfilters,

dictionary

etc.

published

by the Sawyer-Man Electric Company, New York,
maker of new-type Sawyer-Man lamps, will be
found very convenient. It is 3 by 4^ inches in
16 pages, and gives definitions of words and

terms

used

in

incandescent-lamp

talk.

Lamp Company

on the planning of

illumination,
giving the results of expert experience, and incidentally describes the Nernst lamp and its application to the lighting of public buildings. These
at length

are made
mule's tail, and are absolutely
by
accurate. The Gregory company says that it is
the "clearing-house of America" for second-hand
electrical apparatus.

Chicago.
observing the

The prognostications

The H. W. Johns-Manville Company of 100 William Street, New York city, issues a booklet on
"Fire Protection for the Home," with a return
It is said that
postal card attached to the cover.
the Manville dry-powder fire extinguisher is cheap,
effective and simple, and will not freeze, explode,
corrode or deteriorate.
The

Central Electric Company of Chicago is
sending out a circular on D. & W. enclosed fuses,
for which it is general western agent.
This circular illustrates the D. & W. Fuse Company's
new office and factories, said to be the most complete and largest enclosed-fuse factory in the world.
This circular will be sent to any address on request.

Two

Pass & Seymour, Solvay,
N. Y.,
to remind users of several
of its latest specialties in attachment plugs and
cleats.
The company says that "if you want to
overcome electrical misfits
if you
want to save
time, money and electrical irritations, you want
to open wide your business eye and take in P & S,
the trademark that guarantees quality in electrical
blotters

are

from

intended

;

specialties."

A

useful pamphlet entitled "Applications of Elecis being sent out by the Co-operative Electrical
Development Company of Cleveland. It
gives the applications of electric current indexed
under various lines of business. It is the product
of the co-operation of several men in the electrical business, and
the compilation includes all
kinds of applications in the field -of light, heat and
power. The pamphlet will be found useful to all
electrical men, especially solicitors.
Managers of
central stations can get additional copies from the
association at printer's cost.
tricity"

Recent literature from the General Electric Company of Schenectady, N. Y., includes six indexes,
respectively, of price lists, flyers, descriptive catalogues, supply catalogues, pamphlets and bulletins.
Price list No. 5153 of Edison Gem-filament street
series incandescent

lamps and

flyer 2191, descriptive

motor-starting rheostats of the type
in the batch.
There are also five
well illustrated bulletins No. 4451, tantalum lamps;
No. 4452, parts of direct-current series enclosed
arc lamps
No. 4453, Edison Gem high-efficiency
incandescent and Meridian units; No. 4454, GE-90
railway motors, and No. 4455. single-phase moreversing

RS. are included

;

—

artificial

lamps, although comparatively new, are giving satisfaction in many public buildings throughout the
country, such as art galleries, railway stations,
large dining rooms, council halls, armories, libraries and office buildings.
number of fine halftones show some
interiors
lighted
by Nernst
lamps.

A

"Through

Furnace" is the title of a
from the Joseph Dixon Crucible Company, Jersey City, N. J.
It tells in an
interesting manner of the originality of the American architect and engineer and of the soundness
of their steel-constructed buildings under the crucial test of earthquake, dynamiting and fire.
A
number of excellent half-tone illustrations show
striking

'Frisco's

publication

modern steel-frame constructed buildings of
San Francisco that withstood the earthquake and
of April 18th.
The publication shows how

the

fire

Dixon's

silica-graphite paint preserves
the
strength of steelwork of high buildings
in the face of severe conditions.
copy will be
sent by the company to those requesting it.

well

maximum

A

AND SCHOOLS.

September nth at 1:30 p. m. Vice-president
Peabody will present for discussion a revision of

on

the standard specifications for mechanical interlocking plants. The identification of insulated wires
and cables will be another subject discussed. The
annual meeting of the association will be held in
Washington, D. C, on October 16th, 17th and 18th.
Headquarters will be at the New Willard Hotel.
It
is
announced that the literature to be presented at the annual meeting will be the best ever
issued.
H. S. Balliet, Grand Central Station, New
York city, is secretary.

An amusing "mule barometer" is issued by the
Gregory Electric Company, Sixteenth and Lincoln
streets,

1906

those cities and

villages about to build reservoirs
waterworks, to individuals interested in the
location and preservation of forest lands and in the
building of good roads, and to engineers, surveyors
and power companies in the building of electric
railways, power plants and transmission lines.
The
maps may be obtained upon application to Charles
D. Walcott, director of the United States Geological Survey, Washington. D. C.

and

is the title
booklet published by the Nernst
booklet
of Pittsburg. The
treats

of the Railway Signal Association will be held in the Great Northern Hotel

York, are
Sons,
L. Robertson
distributing a pamphlet concerning their products,
such as- feed-water heaters, indicator piping, lubri-

James

8,

"The Lighting of Public Buildings"
of

The Chicago meeting

PUBLICATIONS.

of

Y.) Boiler
data and
horizontal return

(N.

in

specifications of that company's
tubular boilers.
large factor of safety is a feature kept in mind in the making of these boilers.

SOCIETIES

size,

gives,

A

issue.

A

Oswego

from the
Company,

September

TRADE NEWS.
The Hutchinson (Kan.) Electric Construction
Company has been incorporated with a capital
stock of $10,000.

The Spokane Electric Supply
kane, Wash., will in future do
ness exclusively.

a

of Spowholesale busi-

James L7 Robertson & Sons and the sales department of the Eureka Packing Company announce their removal from 204 Fulton Street to

Warren

48

New York

S'reet,

city.

Moon and

associates have purchased a. conJ.
trolling interest in the stock of the Acme Electrical
S.

and Telephone Manufacturing Company of Chicago,
and the plant will be moved to Albia, Iowa.'

Commerce of the United States with Cuba in
the fiscal year just ended was greater than in any
earlier year of the trade relations between the
United States and that island. This is particularly
true of exports.
United

Kellogg,

C.

States
consul,
writing
the many agricultural products which can be successfully raised
in Panama the castilloa elastica (rubber tree) is
one which could be especially developed into a
very profitable industry.
J.

from Colon,

The

states

Storage

Chicago,

in

waukee

among

that

Northwestern

formerly

now

is

Company,

Battery
located

448 Milhas a finely
reported as very sat-

Milwaukee, where

Street,
equipped plant.
isfactory,
and

Business is
doubt the
Northwestern batteries already
thing to do with this.

no

at

it

large
use

number

in

of

some-

has

On September 18th the Bureau of Supplies and
Accounts, Navy Department, will open bids for
furnishing eastern navy yards with the following
material
Schedule
porcelain
insulators
131,
schedule
mechanical
132,
telegraphs.
Proposal
blanks and detailed information can be obtained at
the navy pay office in New York or upon applica:

tion

TELEGRAPH.

Company

bureau

the

to

Washington.

at

Announcement is made from Scranton, Pa., that
the Delaware, Lackawanna and Western Railroad

BUSINESS.,

an early date dispense with the services of
all telegraphers on its system and will control the
movement of trains with the automatic block system and additional telephone facilities. The change

Will F. Bruer, the pole dealer of Kansas City,
Mo., reports a continuation of a prosperous pole
season.
A recent order received by Mr. Bruer was
for all the electric-light poles to be used at Anthony,

affect the entire main line from Hoboken to
Buffalo as well as all the branches.
Trains will
be controlled under rules similar to those in England, where there are no dispatchers.

Kan., by the Citizens

will

at

will

The Madrid government has appointed a commission to report on the adoption of various devices for improving the Spanish telephone and
telegraph services, such as the establishment of a
higher school of telegraphy, simplification of the
telegraph, regulations, development of the telephone
system, purchase of modern material, and acceleration of the delivery of telegrams, more especially those
intended for the newspapers.
The
commission is to report by October 1st in order
that the necessary reforms may be begun as soon
as

possible.

A United States patent, No. 829,190, has been
granted to William J. Wilgus of New York, vicepresident of the New York Central Railroad, and
Howard A. Carson of Maiden, Mass., on a
method of constructing subaqueous tunnels. The
method consists in locating by sections an outer
shell or mould at the bottom of the water on a

The
is

shell

is

then

made water-

removed and kept out by
which the tunnel walls

compressed air, after
proper are built within the outer

shell.

A

news dispatch from Hazleton, Pa., says that
while a farmer was driving along East Diamond
Avenue his team of horses came in contact with
a pipe through which the alternating current of
the Hazleton Electric Light and Power Company
ran to the ground. The insulation had been worn
the wire, charging the pipe with electricity,
and when one of the horses got against it, with
only his ear, he was instantly killed. The horse
fell over on his mate, and the latter suffered the

off

same

fate.

the current,

The

driver,

apparently,

The United

too, was badly shocked,
passing through the reins.

States Geological Survey is engaged
extensive topographic field work in a number of
states.
Topographic surveys are being taken and
maps are about to be published which will be for
sale at the nominal cost of paper and printing. The
maps should be especially valuable in the development of natural resources. They will be useful to
in

Improvement Company.

for electrical machinery
Electric
Company of
Milwaukee reports sales of 75 to 500-kilowatt generators to the following-named companies George

the

recent

orders

Brake

National

and

:

W.

Pitkin

&

Co., Chicago,

Company,

fining

Light and

Clinton,

Clinton Sugar ReIowa; Alliance Electric
111.

;

Power Company,

Alliance, Neb.
Fort
Electric Light and Power Company, Fort
Morgan, Colo. Stillwater Gas and Electric Company, Stillwater, Minn.
Clymer Power Company,
Riegelsville,
Pa.
Hendrie & Bolthoff Manufacturing and Supply Company, Denver, Colo.
Rock;

Morgan

;

;

;

;

ford

Malleable

madka

Bros.,

Iron

Works, Rockford,

111.;

Ro-

Milwaukee, Wis.

The Wesco Supply Company of St. Louis is
on the market its Wesco soldering paste
and Wesco soldering stick, which are particularly
placing

MISCELLANEOUS.

suitable foundation.
tight and the water

Among

adapted for armature work, especially in connection with soldering the armature leads to the
armature. The tendency of soldering pastes and
sticks is to carry an arc across between the leads
unless great care is taken to see that every bit
of the soldering stick or paste is removed before
the outside wrappings are put on. The Wesco
stick or paste has a tendency to act more as an
insulator than as a conductor of current, so if
any of it is left in the armature there is no danger of it causing a burn-out.

The Blake Signal and Manufacturing Company
Summer Street, Boston, received an order
on July 1, 1905, from the Illinois Traction System for five of its signals, to be placed on trial
on the interurban line from Springfield to Decatur,
111.
These were given but a five-day trial before
eight more signals were ordered for that syrW:em.
The following December 4th the Blake people received an order for 30 more signals to be used
on the Danville-Urbana line of the system. This
order was followed by another for 15 signals, to
be used on the St. Louis and Springfield division.
This last order was received in July of this year,
making a total of 58 signals now in use upon the
The Blake peoIllinois Traction System's lines.
ple also report that their Canadian business has
of 256

grown

so

an agency
staples.

rapidly that they are about to establish
at Toronto for their line of cleats and

September
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ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Sidney A. Beyland, Elyria,
Electric Bell.
Ohio, assignor to the Dean Electric Company,
Application filed April 22, 1904,
Elyria, Ohio.

One claim refers
member reversibly

McDonnell,

American

combination of an arc-shaped

the

to

gong post
pivoted to
secured to the member, a gong thereon and means interthe
adjusting
for
post
and
gong
pivot
mediate the
member when in either position from a given point so
adjustment.
of
arc
continuous
as to form a
a

support,

a

_

Trolley Harp. Benjamin L. Dresser, Ux£29,390.
bridge, Mass. Application filed September 14,
1905An improved trolley harp having a shank with a
receive the trolley pole

slot to

described.

is

Contact for Electric Controllers.
Francis E. Imeson, Thornaby-on-Tees, England. Application filed April 3, 1906.

Finger

£29,403.

an

In

controller the finger contact has a
a collecting spring and pro-

electric

terminal roller or runner,
tecting

or

tips

shields.

Company,
ruary 28,

1905.

Application

Ohio.

filed

Feb-

Combined with a tubular standard and a hollow base
a set of switch springs mounted in the base, a
hook lever and an extension lever having a bifurcated
are

adapted

end

removably

to

engage

spring

long

the

of

the set.

829,416. Third-rail Insulator. John J. McGill, Chicago, III, assignor of one-half to Frank J.

Chicago,

Guernsey,

cember

111.

1905.
combination consists

The

Application

filed

De-

14,

o£

a

split

formed of
formed of two
cap

two companion sections, a split base
companion sections, a pedestal of insulating material
between the cap and base and entered into
and closely united with the flanges of the cap and

interposed

respectively,
means for securing together the
flanges of both the cap and the base sections, and interlocking means between the pedestal and the flange of
the cap and between the pedestal and the flange of
the base.

base

Nils E. Norstrom,
assignor of one-half to John Anthe
to
derson, Salina, Kan., and one-sixth
Globe Automatic Telephone Company, Chicago,
Original application filed May 31, 1900.
111.

Telephone Exchange.

829,419.

Chicago,

111.,

and

Divided

this

application

filed

November

1903.
claim covers a generator and means for sending
impulses therefrom,
a continuous series of electrical
two switches adapted to divide the series of impulses
at two points, and means for operating the switches
14,

One

successively by the

Electric

829,421.

Texarkana,
27,

movements of

the

generator.

Release Mechanism. Jack Ochs,
Texas. Application filed February

1906.

a vertically guided and weighted
is actuated
by an electromagnet which
frame an armature lever one end- of which
in engagement with the vertical arm of a bell crank

The mechanism of
releasing

has on
is

strip

its

lever.

829,429.

Selective System.

York, N. Y.

Sylvanus A. Reed,

Application

March

New

1903.
A polystation telephone system includes a source of current and a circuit comprising parallel courses for the current, selectors adapted to receive opposing currents from
the courses, telephone apparatus at the sub-stations, means
controlled the selectors for connecting the telephone
apparatus with the circuit and means for varying the
relative strengths of the currents supplied respectively
to

the parallel

filed

13,

Frederick K. Vreeland, M'ontclair, N. J., assignor to the Wireless Telegraph Exploitation
Company, New York, N. Y. Application filed
1905.
one of a long list of claims, this
method of producing electrical oscillations consists in
exciting or controlling a field by the oscillations of an
electrical
oscillating
circuit,
electrically
commutating
energy by means of the field, and adding by the commutation increments of energy to the oscillating circuit.

829,469.

28,
in

Parlor and Sleeping Car Having ElecControlled Berths. Louis J. Harris,
York, N. Y. Application filed May 23,

trically

New

1906.
A railway coach has a compartment beneath the floor
contains a number of berths, an electric motor

which

and means

for

Company, East Orange, N.

raising

the

berths

into

position

in

the

car by the motor.

Electromagnetic Mechanism for Musical
Instruments. George H. Davis, New York,
N. Y. Application filed November 16, 1900.
The actuating device is operated by a solenoid, the

829,511.

helix of which comprises two separate windings
spectively of a relatively high and low resistance.

re-

329,535. Telephone Wall
Set.
Ray H. Manson,
Elyria, Ohio, assignor to the Dean Electric
Company, Elyria, Ohio. Application filed February 28, 1905.
Details of a telephone wall set are covered by the
patent.

Machine

Securing Filament Holders
Into
the
Globes
of
Incandescent
Lamps.
George P. McDonnell, St. Louis, Mo., assignor
to the American Electric Company, East Orange, N. J. Application filed May 15, 1905.
The combination consists of a bulb holder rotating

around a fixed

J.

on

formed consists in first
which- the teat has been
passing an electric current through the carbon fi'ament
so as to heat the residual gases and the glass of the
bulb and its teat, then applying heat to the teat of
the lamp bulb, which bulb has first been exhausted, and
at the same time rotating the lamp or bulb.

Sparking Plug. Charles E. Ross, Craf829,545.
Application filed July 9, 1904.
ton, Pa.
A hollow conducting casing has an annular groove in
the internal periphery thereof; a core of non-conducting
material engages the casing; an electrode rod passes
through the core and a detachable cover of stamped
spring metal is adapted to protect the exposed end
of the core, the cover forming one of the electrodes
of the mechanism.
Incandescent-lamp Filament and Method
Making the Same. Jean M. Canello, Paris,
France. Application filed August 30, 1904.
The method consists in forming a filament of an
oxid of a rare earth metal and rendering the same

829,568.

conducting by subjecting the same to heat in the presence of a reducing agent and vapors containing a metal
of the ruthenium group.

Magnetic Dolly Bar.
Edward G. Caughey,
Huntington, W. Va. Application filed Novem-

829,570.

ber 20, 1905.
A magnetic rivet holder or the like comprises an
electromagnet having its two poles in juxtaposition but
magnetically separated from each other and provided
with a seat for the rivet.

for

a filament holder and means for
applying heat to the bulb comprising burner supports
on opposite sides of the bulb.
axis,

Fred

Ravlin and John Lofgrert, Chicago,
J.
assignors of one-fourth to Arthur T. Averill and one-fourth to Glenn M. Averill, Cedar
Rapids, Iowa. Application filed January 15,
111.,

1906.

A

calling

for
an
described.

switch

phone apparatus

is

intercommunicating

Massage Instrument.

829,742.
ton,

Chicago,

William

Application

111.

filed

tele-

Shel-

G.

May

25,

1905.

The

patent covers the mechanism
operated massage instrument.

Transformer.

829,780.

Walter

of

A.

an

electrically

Lynn,

Hall,

Com-

Mass., assignor to the General Electric
pany, Schenectady, N. Y.
Application

May

filed

1904.
The combination, with a hollow rectangular iron core,
consists of a number of uniplanar primary and secondary coils on a leg of the core, adjacent coils being
in contact with one another on one side of the leg
and having an intervening space on another side of
12,

the leg.

Black-signal System.
Max R. Hanna,
Schenectady, N. Y., assignor to the General
Electric
Company.
Application filed March

829,783.

10, 1905.
In combination with an alternating-current railway
system employing the rails as return conductor for the
power current are a direct-current signal system com-

means for supplying direct current to the track
relays each comprising two relatively movable
one connected to the track circuit and the other
supplied with direct current independently of the track
circuit, and signals controlled by the relays.
prising

circuits,
coils,

Manufacturing Company, Pittsburg,
filed January 20, 1904.

Electric Switch. Edward M. Hewlett and
Theodore E. Button, Schenectady, N. Y., assignors to the General Electric Company, Schenectady, N. Y. Application filed February 7,

A transformer core is described which provides two
magnetic circuits, one of a large cross sectional area
and interrupted by an air gap and the other of a
much smaller cross sectional area.
There are three
legs, one of the outer legs having a smaller cross sectional area than the other two and the other outer leg
being interrupted by an air gap.

1902.
In a system of controlling electric switches is the
combination of a motor, a shaft operated by the motor,
a series of switch-actuating mechanisms normally out of
engagement with the shaft, a series of switches to be
operated thereby and means for throwing the switchactuating mechanisms into and out of engagement with

Transformer. Frank Conrad, Edgewood
Park, Pa., assignor to the Westinghouse Elec-

829,572.

tric

and

Pa.

Application

Railway Signal.

829,606.

York,

N.

Y.

Robert

Application

Renewed January

22,

Sheehy,

J,

filed

'

May

5,

New
1903.

1906.

A

track block having an electromagnet at each end
thereof has a battery with which the magnets are connected in parallel through circuits including the two
track rails of the block; local signal loops at each end
of the block are controlled by the respective magnets
and means are provided for connecting the terminals
of the loops with a signal circuit on a train.

Self-restoring Signaling Device.
Henry
829,628.
P. Clausen, Chicago, 111., assignor to the American Electric Telephone Company, Chicago, 111.
Application filed April 1, 1901.
In an electric signaling device a restoring armature
is provided with an arm adapted and arranged to rest
upon the signaling armature, the arm acting 'as a
weight to throw the restoring armature away from its
magnet when the signaling armature is attracted or
drawn to its magnet.
_

Aerial Signaling Device. Frederick W.
Erickson, New York, N. Y., assignor of onehalf to
Frederick W. Lord, Ipswich, Mass.
Application filed October 7, 1905.
A balloon with means for anchoring the same has

829,640.

an

electric
sign suspended therefrom.
to the sign with guide ropes
to the sign and downward.

attached

A rudder is
extending there-

from

829,785.

the shaft as desired.

Hogg,
Space Telegraphy. William
S.
Washington, D. C, assignor to the Overland
and Marine Telegraph Company, New York,
N. Y. Application filed November 26, 1904.

829,787.

*-i

>!

electrode.

Insulator.
Walter T. Goddard, Victor.
N. Y., assignor" to the Locke Insulator Manufacturing Company, Victor, N. Y. Application
filed January 7, 1905.

829,646.

An insulator is described having a porcelain cap
piece of substantially uniform thickness throughout and
a separate conductor seat secured to the cap piece and
consisting of a' narrow strip having a retaining groove
for the conductor.
Telephone-exchange Apparatus. Frank R.
McBerty, Evanston, 111., assignor to the West-

829,724.

ern
tion

Company, Chicago,
August 2, 1902.

Electric
filed

111.

Applica-

Combined

with a metallic circuit telephone line are
a source of current, a magnet in each side of the line,
a signal controlled by each magnet, an operating key
at the sub-station for each of the magnets, and a telephone hook switch at the sub-station for effecting the
simultaneous operation of the magnets to prevent the
display of cither signal.

Device for Firearms.
Glasgow, Canada, assignor to Frederick Johnston, Montreal, CanApplication filed September 1, 1905.
ada.
The patent covers a battery attached to the butt of a

829,726.

Target-illuminating

New

revolver, an electric lamp attached to the muzzle of
the revolver and electrically connected to the battery
through the metal of the revolver, an insulated return
circuit from the lamp to the battery and means carried
by the trigger of the revolver for automatically closing
the circuit prior to discharge and breaking the circuit
after discharge.

=v^wwywwvA

— SPACE-TELEGPAPH

NO. 829,787.

The

first

claim

reads

In

:

space

APPARATUS.
telegraphy,

a

re-

embodying an aerial, a local
ceiving
circuit including a battery and material sensitive to
waves of energy received through the aerial and two
system

station

circuits connected with the aerial, one attuned to
to which the sensitive material is to respond
(See cut.)
the other attuned to interfering waves.

waves

829,790.
Air.

Apparatus

Edward

the

and

Atmospheric
Ozonizing
London, England.

for

Joseph,

L.

12,
filed December
1905.
covers apparatus for ozonizing atmosby the silent discharge of high-tension eleccurrent within a casing.

Application
The patent
phere

Storage Battery. George A. Ford, Cleve829,643.
land, Ohio, assignor to Harriet S. Ford, Cleveland,
Ohio. Application filed December 22,
1905.
Comprised are a number of superposed battery units
each consisting of a tray made of infrangible absorbent
material having upturned marginal edges and a bottom
which inclines from a central point upward to the marginal edges, a reinforcing frame having a bottom which
is
inclined to correspond with the inclination of the
bottom of the tray and is made of narrow bars and
an upturned marginal flange adapted to embrace and
engage with the flange of the tray which contains an

Douglas Mcintosh,
829,538.

bulbs

Intercommunicating Telephone Apparatus.

829,736.

tric

courses.

Method of Producing and Utilizing Undamped or Sustained Electrical Oscillations.

829,447.

February
As stated

Electric

Application filed September i, 1905.
This method of finishing electric lamp

of

Ray H. Manson,
$29,410. Telephone Desk Stand.
Elyria Ohio, assignor to the. Dean Electric
Elyria,

28, igo6.

Finishing Electric-lamp Bulbs. George P.
Louis, Mo., assignor to the
St.

829,539.

^29,381.

August

Office)

air

Controller. Hermann Lemp, Lynn, Mass.,
assignor to the General Electric Company,
Application filed DecemSchenectady, N. Y.
ber 18, 1905.
member
has running positions and
A movable contact
forward and reverse braking positions and a movable

829,794.

stop is adapted to engage with the contact member
and bring it to rest in one braking position or the other,
depending upon the direction from which the member is

moved

relative

the stop.

to

Alarm Device. William G.
Meddings, Remuera, near Auckland, New Zealand. Application filed February 12, 1906.

829,796.

Sprinkler

Electrical apparatus for instantly recording the actuation of automatic fire-extinguishing apparatus is _ described, used in combination with a water pipe provided
with a series of sprinklers, battery wires, one of which
connected with the pipe and the other
is electrically
of which is insulated therefrom, the latter wire having
located directly under the sprinklers.
portions
exposed
.

829.799.

Collector

Schenectady,

Ring.
N. Y.,

E. Noeggerath,
Jacob
assignor to the General
Schenectady, N. Y. Ap-

Electric Company,
plication filed September 22, 1905.
In a dynamo-electric machine a collector ring composed of a number of parallel rings has portions engaging each other and the support, the portions being
thicker than the main portions of the rings so that adjacent rings are separated by an air space.

829,801.

Method

Hollow

Making

of

Articles.

William H. Pratt and Alvarado Le Roy Ellis,
Lynn, Mass., assignors to the General Electric
Company, Schenectady N. Y. Application filed

May

24,

1904.

The patent covers a

process

of

making a

coil

con-

molding a body of fusible material, winding
the coil thereon, varnishing the coil and removing the
body of fusible material by applying heat thereto.

sisting

in

Fixture
Schenectady,

829,806.

Howard R. Sargent,
assignor to the General
Schenectady, N. Y. Appli-

Switch.

N.

Y.,

Electric Company,
cation filed December

i,
1902.
open-sided frame for an electric switch and a disk
sides and provided
open
of
the
one
adjusted to close
with recesses to permit the passage of a conductor wire

An

d

:

-
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ig6
from the
disk and
features.

back into the

Water

Electrical

829,808.

Shipp,

Louis,

St.

Mo.

Louis,

Frederic
F.
the Elec-

Heater.
assignor

Mo.,

and

Heating

trical
St.

frame along the outside of the
interior of the frame are the

of the

inside

The

combination

heat-radiating

of

and an

electricity

consists

material

single member body
a non-conductor of
is
conductor coil laid interior

of
that

electrical

N.

perforated

a

Socket. John C. Dallam, Schenecassignor to the General Electric
Y. Application
Schenectady,
N.

Y.,

Company,
August 12, 1905.
An incandescent lamp socket

having

center

of the body.

Temperature-controlling Apparatus. John
829,810.
H. Swan, Chicago, 111. Application filed January 20, 1904.
The combination, with a fluid-pressure motor, consists of a fluid-pressure generator supplying fluid under
pressure thereto, an electric heater for the generator, a
switch controlling the circuit of the heater, a valve for
retaining the fluid under pressure in the motor, and
electrically controlled means for operating the valve.

Controlling Alternating-current Motors. Friedrich Eichberg, Berlin, Germany, assignor to the General Electric ComApplication filed
pany, Schenectady, N. Y.

January

February

illuminated

sign

are

given.

multiple relay are a reversible carbon point,
adj usting the same, a reversible platinum
for adjusting the platinum contact.

a

means

for

and means

contact

21,

Electric Bell.
Edward B. Craft, Chicago,
assignor to the Western Electric ComChicago, 111. Application filed October

1904.

The patent covers

the

mechanism of an

electric signal

device.

Switch. Francis K. Fassett, St. Louis,
Mo., assignor to William Maxwell Scott, Philadelphia, Pa. Application filed April 27, 1904.
The combination, with an insulation support, consists

829,917.

of laminated contacts having free edges of unequal
lengths to form inclined faces, a hollow partition wall
between the contacts, a bridge co-operating with the
free edges of the laminated contacts, and a stem for
supporting the bridge in position and for moving the
same into and out of operative relation with the contacts, the stem projecting through the hollow partition.

1905.

23,

In
i

111.,

Trackless Trolley. Montraville M'. Wood,
Schenectady, N. Y., assignor to the General
Electric
Company, Schenectady, N. Y. Apfiled

electrically

Relay. Harry M. Abernethy,
Cleveland, Ohio, assignor to the American
Railway Signal Company, Cleveland, Ohio.
Application filed July 8, 1905.

pany,

829,822.

=

an

Electrical

829,905.

829,909.

Nelson J. Tubbs,
829,812. Telephone Disinfector.
Louisville, Ky., assignor of one-fourth to Hardin Collings, one-eighth to Frank C. Carpenter, and one-eighth to Walter F. Jones, LouApplication filed May 8, 1905.
isville, Ky.
A disinfector is described comprising a cup containing a chemical disinfectant and adapted to receive the
telephone receiver; the cup being mounted in vertical
alinement with the receiver hook.

plication

1906.
31,
Details of

1005.

11,

potentials.

Advertising Sign. Frank H.
Urry, London, England. Application filed May

for

In combination with a number of alternating-current
motors of the commutator type having their armatures
connected in a locally-closed circuit are means for varying the relative connections of the motor fields to the
source of current and for varying the number of
effective field turns.
(See cut.)

1906

Illuminated

829,902.

Means

829,860.

electrostatic

contact

described.

is

a

8,

plication filed May 29, 1902.
Divided and this
application filed January 28, 1903. Renewed
July 5, 1906.
The apparatus combines means for forming electrical
arcs, means for passing gases to be treated in proximity
to the arcs and means for separately charging the molecules of the respective gases to be combined to opposite

dia-

filed

Application

1904.

Lamp

829,850.
tady,

to

Manufacturing Company,
filed September 12,

and

at each end thereof
in the center thereof.

diaphragm

phragm

September

fr-w~

Method of Making Rail Bonds. William E. Oakley, Millbury, Mass., assignor to
the Worcester Steel Foundry Company, Worcester,
Mass. Original application filed January 2, 1903.
Divided and this application

829,931.

May

filed

13,

1903.

method of making

This

rail bonds for electric railconsists in first inclosing an end of the connector
a matrix, then casting a terminal of metal upon the
end of the connector of metal fusible at a higher temperature than that of the connector, directing the stream
of molten metal against the end of the connector, thereby
melting the end of the connector and causing an intermixture of the metal of the terminal and the connector.

ways
in

—

—

KINETIC
SOLENOID.

TRACKLESS
TROLLEY.

NO. 829,822.

NO. 829,842.

The combination

traveling
trolley
or.
consists of a
contact for electric vehicles, a. flexible conductor for
transmitting current to the vehicle connected to the
trolley and automatic means carried by the contact for
releasing the conductor therefrom.
(See cut.)

Voltage Regulator. Ernst F. W. Alexanderson, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed March io, 1905.

NO. 829,845.

— FLUID-PRESSURE
SYSTEM.

Safety Indicator for Elevators and TracCars. Robert H. Gaylord, Pasadena, Cal.
Application filed September 29, 1905.
Electric means are operated by a latch mechanism for

829,864.
tion

controlling the signal.

829,826.

combination are an alternating-current motor cirhaving a low power factor, a lamp circuit in shunt
thereto and a transformer having its primary in series
with the motor circuit and its secondary in series with
the lamp circuit and adapted and arranged to produce^ a
secondary terminal voltage substantially in phase with
the impressed voltage in the motor circuit.

In

cuit

AnCut-out. Leonard
Reverse-current
drews, Manchester, England, assignor to the

829,828.

Stanley-G. I. Electric Manufacturing Company.
Application filed June 19, 1905.
The patent covers a reverse current protective device
a magnetic core, two windings carried on
two different portions of the core and connected in
shunt and in series respectively with the circuit, a
comprising

member

forming a magnetic shunt for each
portions of the core, means actuated by the
of the member for opening the electric circuit and means for adjusting the relative reluctances
of the two portions.

movable

the two

of

movement

Robert A. Becker,
Schenectady, N. Y., assignor to the General
AppliElectric Company, Schenectady, N. Y.
cation filed January 16, 1906.

Railway Switch Lock.

829,832.

The feature of the invention is a latch controllable
from a distance for holding the locking member in
locking position and means for preventing the closing
of the casing door except when the locking member is
in locked position.

Theodore
Switch-operating Mechanism.
829.841.
E. Button, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed October I, 1904.
Means are provided whereby energy sufficient for one
or more movements of the movable member of the switch
may be stored by a single operation of the motor, and
there

are

means

for

automatically

starting

the

motor
up

only at the completion of the movements to .store
energy for subsequent movements.

Kinetic Solenoid, Benjamin F. Carpenter,
Roselle Park, N. J. Application filed May 12,

829.842.

Renewed December

1904.

Combined

30,

1905.

a resisting body having a stud are
a slot bar fitted to the stud, an armature attached to
llic
bar and a solenoid adapted to move the armaslol
ture with the slot bar at first clear of such stud and
finally to draw the end of the slot against the stud to

move

with

the body

by impact.

(See cut.)

Fluid-pressure System. Fred B. Corey,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady. N. Y.
Appli-

829,845.

cation

filed

February

2,

1903.

One claim covers the combination of an electric
a switch in the motor circuit, a fluid-operated
rheostat for starting the motor, means for controlling
the passage of fluid to and
from the rheostat and
automatic means for mechanically operating the switch
and the fluid-controlling means in response to variations
(See cut.)
of pressure in the system.
motor,

Telephone or Like Transmitter. HahneA. Cutmore, London, England. Application filed September 28, 1905.

829,849.

mann
The
having

patent
a

covers a telephone
or
like
transmitter
chamber with a perforated
conoidal

conical

Adjustable Electrolier.
Alton Hopkins,
Denver, Colo. Application filed May 15, 1905.

829,869.

Some

of

A

the

on

journaled

a

spring-actuated drum
features are:
support,
internal
circuit conductors

mounted on the drum, two electrodes, one being mounted
to rotate with the drum and the other being stationary,
a spring contact mounted to rotate with the drum and
a stationary spring contact for connecting the rotary
electrode with the other branch of the external circuit.

Method of
Dimmitt

Effecting Chemical Action in
R. Lovejoy, Niagara Falls,
N. Y., assignor to the Atmospheric Products
Company, Niagara Falls, N. Y. Application

829.872.

Gases.

filed

March

22,

The method of causing gases

to unite chemically conin imparting to the gases to be united electrostatic
charges
different
polarities,
bringing
the
of
then
charged gases within the range of their mutual electrostatic attraction.
sists

'Apparatus for Subjecting Gases to Hightension Discharges. Dimmitt R. Lovejoy, Niagara Falls, N. Y., assignor to the Atmospheric
Products Company, Niagara Falls, N. Y. Ap-

829.873.

plication

filed

NO. 829^860.

May

29,

829,934.

Utiliof Undamped or Sustained Electrical
Oscillations.
Frederick
K.
Vreeland,
Montclair,
N. J„ assignor to the Wireless Tele-

Exploitation
Company,
New York,
Original application filed February 28,
Divided and this application filed No-

graph
N. Y.
1905.

vember 14,
An apparatus
circuit,

The combination consists of a chamber for inclosing
the gases, means comprising electrodes to rapidly and
successively form, elongate and extinguish a number
of electric arcs within the chamber, the electrodes being
of minimum size to insure the formation of arcs of

of

a

1905.

for producing electrical oscillations is
wherein are combined an electrical oscillating
field excited or controlled by the oscillations

the

electrical oscillating circuit and acting to eleccommutate energy and means for adding by
commutation increments of energy to such oscil-

trically

such

lating circuit.

Reissue.

minimum volume.

Method of Effecting the Combination of
Dimmitt R. Lovej oy, assignor to the
Atmospheric Products Company, Niagara Falls,

829,874..

Gases.

N. Y.

newed

Application
July 5, 1906.

filed

June

24,

Re-

1902.

Apparatus for Effecting Chemical Action
829.875.
in Gases.
Dimmitt R. Lovejoy, Niagara Falls,
N. Y., assignor to the Atmospheric Products
Company, Niagara Falls, N. Y. Application
filed July 19, 1902.
Renewed July 5, 1906.
The combination includes a suitable reaction chamber
or vessel, means for supplying gases thereto and means
for imparting to the gases prior to entering the vessel
electrostatic charges of opposite potential, comprising a
source of difference of electric potential and a circuit
therefrom including electrodes in the gas supply to
or vessel and

means

for

heating the elec-

in

separately

charging

the

molecules

of

the

electrostatically
and
leading
the
separatelycharged gases into a common chamber and subjecting
them to the action of the electric arc.

gases

Apparatus for Effecting Chemical Action
Gases. Dimmitt R. Lovejoy, Niagara Falls,
N. Y., assignor to the Atmospheric Products
Company, Niagara Falls, N. Y. Original ap-

829.877.
in

Herman

in

Tabulating Systems.

Hollerith, Garrett Park, M'd., assignor

to the Tabulating Machine Company. Application filed July 25, 1906.
Original No. '}77,-

dated December 13, 1904.
apparatus for tabulating record cards having index
point positions successively arranged in columns has
included in its mechanism a series of register-controlling
electromagnets for each column of index point positions.
A card-controlled circuit-closing device is common to the magnets of each series and there are means
for feeding the cards to present the index points suc209,

cessively to the circuit-closing device.

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on September 3, 1906
410,150.
410,153.

Electric Conduit.
H. A. Chase, Boston, Mass.
for Automatically Charging Secondary
S. C. C. Currie, Philadelphia, Pa.
Regulation of Coupled Dynamos.
O. P. Loomis,

Apparatus

Batteries.

410,170.

Process for Effecting Chemical Action in
Gases. Dimmitt R. Lovejoy, Niagara Falls,
N. Y., assignor to the Atmospheric Products
Company, Niagara Falls, N. Y. Application
filed January 27, 1903.
Renewed July 5, 1906.
The process of effecting the combination of gases

829.876.

consists

Apparatus for Use

12,523.

An

The process of forming nitrogen compounds consists
in producing an electric arc, attenuating the arc and
introducing air enriched with oxygen into the presence
of the arc.

the chamber
trodes.

ALTERNATING-

zation

described

1902.

— METHOD OF CONTROLLING

CURRENT MOTORS.
Apparatus for the Production and

1901.

New
410.180.

York, N.

Elevator.

C.

E.

Ongley,

Y.

Elevator.
C. E. Ongley, New York, N. Y.
Electrically-controlled
410,183,
410,184.
Elevator.

410.181.
410.182.
C.

York, N. Y.
Electrically-controlled

New
E.

410,189.
410,264.

York,

Ongley,

New

York. N. Y.
H. Phalan, Ansonia, Conn.
Plow. l r
O. Bl3ck\vell, New

Electric Gong.
J.
Electric
Railway

N.

.

Y.

W.

H. Donner, Columbus, Ind.
Telegraphophone. M. Wheless, Nashville, Tenn.
Apparatus for Applying Sheaths to
Electrical
Conductors.
C. O. Goodwin, Maiden, Mass.
Reactive and Induction Coil. E, Thomson and
410,468.
E. W. Rice, Jr., Lynn, Mass.
Electric Arc Lamp.
410,493.
R. L. Cohen, Camden, N. J.
Tubular
410,498.
Conductor
for
Electric
Railwavs. L.
Draft, Plainfield, N. J.

410,270.
410,305.
410,410.

Signal.

—
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Luisenstrasse Power House
By A. de Courcy.
The

city

of

Berlin.

in

Berlin possesses a number of large
which give current for the lightAmong these is the extenmains.

ing and power
sive plant located on the hanks of the Spree which
is

my

the object of

No.

1906

order to save space, as the ground was lackCoal for the boilers is brought into the
plant by a well-designed system of conveyors,
and it is thus unloaded from the barges of the
Spree and brought to the grates with but little
hand labor. A set of coal bunkers lies overhead
between the ranges of boilers, and the coal is
dropped down onto the floor in front of the
There are two
grates by a set of circular chutes.
rows of boilers, four in each row, making a totalIn all they afford
of eight boilers in this plant.
set of
a heating surface of 300 square meters.
in

ing.

stations

electric

15,

The

present description.

elec-

equipment of this extensive plant has been
supplied in part by the Allgemeine Elektricitats
Gesellschaft, from which I have obtained the following data about the station. There are in real-

trical

A

(indicated) horsepower-hour is stated to be 4.3
kilogrammes of steam, which corresponds to 0.6
kilogrammes of coal.
Three units of 3,000 horsepower each are placed
in the dynamo room, and the general appearance
of these groups will be noticed in the accompanying
view of the interior. Engines of the upright four-

triple-expansion

cylinder

type

are

used

in

the

and these are of uniform appearance and
power.
Coupled on the shaft of the engine in
each case are two direct-current generators of 1,000
The engine cylinders are mounted
kilowatts each.
plant,

A View

General Exterior View.
Engine-Generator Units.

11

in the Boiler

Room.

Motor-operated Device for Battery Charging.

LUISENSTRASSE POWER HOUSE IN BERLIN.

two

ity

entirely

premises,

the

out on

electric

distinct

these

two

systems,

both

and

different

in

present

description.

It

is

are

relation

The

and the dynamo room.
these stations will be mentioned but
plant

boiler

known

briefly

the

as

on

located

plants
stations

bauerdamm

the

the

the

steam

to
first

in

of

the

Schiff-

house

with

.

alternators, making five groups in all.
alternators have a capacity of 2,000 horsepower and work at 3,000 volts, while the directcurrent sets use two generators for each of the

and

two

The two

engines and give about 1,200 horsepower.

The second
the

electric

Luisenstrasse

station,

plant,

which

is

known

as

has been installed by the

Allgemeine company. In this case the boiler room
is placed in the
second story of the building and
lies above the dynamo room.
This has been done

steam pumps, is used
and after leaving the boilers
C. by a set of
superheated to 300
using

heaters,

boiler

for

Station and contains a boiler
four batteries of Steinmuller boilers
in all 1 1 boilers of about the same capacity and
having a total heating surface of 750 square meters.
Next the boiler room is a large dynamo
room which contains three direct-current groups
fitted

feed-water

laid

is

feed,

heaters.

space about 10 feet in height is left between
the floor of the boiler room and the ceiling of the
dynamo room, and this space is used to contain
the steam piping which runs from the boilers to
The steam passes
the engines in the floor below.

A

from the boilers into
from this pipe there is

a

main

collecting

pipe,

a branch which leads

and

down

The boilers
to each engine of the dynamo room.
mentioned above are of the Heine water-tube pattern, one of the best-known German makes. Working at a steam pressure of 14 atmospheres, the
steam consumption of the engines is relatively a
low figure, owing to the superheating and conseThe good arrangement

quent absence of
of the piping is another factor which adds greatly
On the tests
to the efficiency of the steam plant.
which were made under the usual running conan
ditions, the amount of coal and of steam for
losses.

in

two pairs of two cylinders each, with the two
common to each pair working on two

pistons

In the first pair the
cranks on the engine shaft.
upper cylinder is the high-pressure and the under
cylinder the low-pressure, while in the opposite
pair

order

the

is

middle-pressure,

low-pressure.

There are therefore two low-pressure cylinders per
that

so

above,

top of the engine lies near the ceilfeed piping, which comes from
Water for the condensers is taken
short.

The

engine.
ing,

is

the

and a large supply is used in this
going to the condensers it is filThe condenser feed and discharge pipes,
tered.
which are of large size, are placed in the basement
of the plant, which is also used to run the differ-

from the

case.

river,

Before

ent cables of the station.
As noted, the three engines each carry

two genone of these being mounted at each side
upon the main shaft. This shaft carries an outer
Between generator and
bearing, as will be seen.
erators,

a flywheel of large diameter.
is mounted
These generators have a capacity, as above men-

engine

'

;
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1,000 kilowatts each, and the operating
This speed is
85 revolutions per minute.
Sixwell held by the governors of the engines.
teen poles are mounted in the circular field castform and reaches an
ing, which is of narrow

tioned,

speed

of

Power-transmission Line and

English

Pole Testing.

is

A

drum armature
outside diameter of five meters.
carrying copper bars is employed here, 'ihe winding is made up of a set of 500 hard-drawn copper
bars of rectangular section and placed one layer

A

good micanite insulation is used
machines. Four heavy arms bolted to the
deep.

in

these

side of

serve to hold the copper ring of
the
large diameter which forms the brush-holder support.
It can be turned in the arms by means of a

September

By Frank
The accompanying

C.

Perkins.

illustrations

show the

poles

construction, as well as the methods employed in testing the former, of the Swintovi route
The
of the Lancashire Ehctric Power C-.unpanj.

and

line

were

poles

by Richard Wade,
and before installation a

installed

Hull,

of

Co.

&

Sons
series

of
the

important tests was carried out to ascertain
breaking strain and deflection from the straight

suitable for the

The main
accompanying

of about 50 yards along the route, the
being sunk in the ground to a distance of
about six feet. The distance between the lowest
transmission wire and the ground level approximates 23 feet. The poles themselves are - made
of Swedish timber, and are thoroughly creosotod
The top of each pole is provided with
all over.
The crossarms are made
a galvanized-iron roof.
of the best English oak, and each pole is provided with a spiked iron collar to prevent anybody endeavoring to climb up it. The poles, where
necessary, are, of course, stayed with galvanizedpoles

current

Luisenstrasse plant the

the

is

used

the city
and suburbs, but if need be, a part of the current
can be sent into the switchboard of the first-mentioned station so as to afford a reserve for that
plant.
The circuits are laid out accordingly with
electric

traction

lines

of

In an upper galley along one
placed the main
is
special
switchboard for handling the circuits.
set of panels is used for the connections which go
The middle portion of the
to the other plant.
switchboard has the panels for the six generators.
On either side are the panels for the traction feedThe bars are, so arranged that a machine
ers.
can be thrown upon the tramway or the lighting
this

end

side

of

view.

in

-

dynamo-room

the

A

(of the

circuits

switch

lever.

steel

second plant) by a double-throw
In order to give the standard

upon

separate batteries of accumulators are used
the traction and the lighting circuits, re-

For the traction circuit the battery is
connected in parallel upon the bus-bars and is
used as a buffer to take up the shocks.
This
battery is made up of 250 cells which work in
series.
It has a capacity of 1,400 ampere-hours on
a one-hour rate of discharge, working at S<50 volts.
spectively.

The second
manner.
lighting
constant.

when

is
operated in a different
connected upon the bars of the
switchboard so as to keep the voltage

It

battery

is

Charging of the

cells

is

done

at night,

but a light load on the generators.
of the plant is the motoroperated cell-changing device.
When the cells are
charging or discharging, the voltage changes, and
a certain number of cells must be thrown in or
out in order to equalize the voltage.
This apparatus takes the place of a booster. .An automatic
device worked by a small motor shifts the contacts so as to include or exclude the right number
of cells, so that the voltage is kept constant during the charge and discharge of the battery. One
of the illustrations shows the accumulator board
mounted in an iron frame and the motor-operated

An

there

is

interesting feature

wires

line

of

consist

hard-

The finest glazed white English porcelain is
used for the insulators, which are of the tripleshed type, each insulator being made in two parts

also the rheostat wheels.

;

transmission

drawn copper wire having a breaking strain of
about 24 tons to the square inch. There are six
individual wires, corresponding to the two threecore cables to which they connect. The minimum
distance between wires is two feet nine inches,
and the size of the wire is No. 000.

500 volts, for the traction lines, the two
On
generators of a set are connected in series.
the generator panels are mounted a voltmeter, an
ammeter, a double-throw switch lever and fuse-

Two

wires.

The

voltage,

plugs

same working pressure.
poles are shown in an
illustration.
They are spaced at

transmission

intervals

handwheel and endless screw.
In

1906

yards almost due south to a point where connection is made to the underground trunk mains
The cables and conductors and other electrical
conductors were constructed by the Callender Cable and Construction Company.
Two three-core,
paper,
lead-sheathed,
single-wire-armored
cables
are used for the underground trunk mains, laid
on the solid system, in wooden trough ing, and
suitable for a working pressure of 10,000 volts.
The -overhead line is, of course, in all respects

field-castinp-

mainly for the

1,

and cemented together. The porcelains are supported on seven-eighths-inch steel pins, which are
LANCASHIRE OVERHEAD POWER TRANSMISSION LINE,
SHOWING JUNCTION WITH UNDERGROUND CABLES.

attached to the

Where

wooden cross-arms.

overhead wires connect to the underground mains at the southern end of the route,
(See
a special terminal pole has been erected.
Two wooden poles are used, braced tocut.)
gether by ironwork, and at the top of the poles
are arranged cross-pieces of angle iron, to which
the

of wooden poles, both single and double, at a
given load, and also any permanent set after the
bendings. It is stated that the tests were undertaken with the approval of the Board of Trade
and by the desire of several large users of poles
adapted for overhead electric power lines. Professor Goodman of the Leeds University supervised the test, and a number of officials of the
Lancashire Electric Power Company, as well as
railway officials and electrical advisers
of
the
Board of Trade, were present.
Two pictures are given to show the arrangement of the poles during the tests, which were
of a valuable character and of great interest. The
tests were carried out on double and single poles

minal pole, and connected to three shackle insulators, arranged in series.
Connection between the overhead wires and the
underground mains is made by taking bare copper
trolley wire from the transmission line through
dividing boxes
porcelain sealing ends fitted
to
clamped to the pole. From the other end of the
dividing box a three-core, paper, lead-covered ca-

POLE ARRANGED FOR DEFLECTION TEST.

OLE DEFLECTED FROM THE STRAIGHT.

shackle

insulators

of

The overhead wires

a

special

are

type

strained

are

up

to

attached.
this

ter-

device.

Street-center

Lamp Posts

to Facilitate

Traffic.
At three busy boulevard intersections in Chicago the South Park commissioners have adopted
a plan to prevent reckless chauffeurs from disregarding the rules of the road and speeding carelessly around corners, thereby increasing the confusion. At the corner of Jackson Boulevard and
Michigan Avenue two graceful iron lamp posts
have been erected on substantial cement foundations in the center of each street.
One is on the
line of the south crossing over Michigan Avenue
and the other on the west crossing over Jackson.
On top of each post is a large red globe intended
to indicate a dangerous crossing, and it is noticefrom a distance.
Each red globe contains three ordinary 16-candlepower incandescent lamps, which take current
from the incandescent alternating-current lighting
able

of the central-station company.
The rule
the crossing policemen must enforce is
simply that all drivers observe the red light by
going slow and in all cases, whether turning the
corner or not, keep to the right of the lamp
posts.
The other places where the scheme is
being tried are at Michigan Avenue and Thirtythird Street and at 1 nirty-third Street and South
circuits

which

Park Avenue.

and

one case it is stated that a single 40-foot
bent to the extent of- 14 or 15 feet out of
straight, like a great bow, before exhibiting
in

pole

the
signs

W. Reagan,

president of the Arlington Cotton
Mills, and associates of Gastonia, N. C., are said
to have purchased the Harikns waterpower property on the Tuckaseegee River, one mile from Dillsboro, N. C, and will develop it.
Their plans involve the erection of a large cotton factory to be
driven by electricity which will be transmitted from
the waterpower development and to distribute electricity generally for power and lighting purposes,
G.

of

strain

fracture.

further

stated that
20 feet without
actually breaking through
(only the outer shell
cracking), and when released the pole went back

the

deflection

practically

to

It

was something

its

original

is

like

position.

On

ble

is

pipe.

led down the
The terminal

pole
poles

inside a galvanized-iron
also

contain

a

wooden

holding the lightning arresters (not shown
in the illustration), and the poles themselves are
stayed in a very substantial manner.
The strain joi the six transmission wires at the
generating-station end of the route is taken up
by the shackle insulators in series, which, however,
shed,

the Swinton route of the Lancashire Electric
Power Company the overhead transmission line
starts immediately outside the Radcliffe generating

are attached to wooden beams on the wall of the
generating station. Connection to the switchboards
inside the generating station is made to the over-

and extends for a distance of about 650

head mains by means of single-conductor, paper,

station,

September

15,
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lead-sheathed cables, which are carried through
wall of the generating station in porcelain
tubes, the bare copper trolley wire being conthe

nected to the paper, lead-sheathed cable by means
of a special corrugated sealing end.
The overhead telephone wires run parallel to

overhead mains.
is stated that on this particular section, the
route being short, no intermediate straining poles
are required, but on other routes on this same
the

It

transmission

scheme

intermediate

straining

are used. These straining poles are
distances of about every 500 yards.
taken up by shackle insulators in
is

put

The

poles

up

at

strain

series,

and

connection is made from one side of the pole
to the other by bare copper wire supported on
ordinary straight-line porcelain insulators.
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With a

capacity of 20,050 kilowatts, the plant
operated from waterpower derived from discharging water from the St. Lawrence into Grass
River (an affluent of the St. Lawrence, on the
American side, running nearly parallel to the
larger stream) through a canal about three miles
in length.
St. Lawrence County, in which Grass
River runs for its entire length, is the largest in
the state of New York and second only to Niagara County in its waterpower resources. It leads
all other
sections in the extent of its mineral
deposits.
Along its northern boundary the St.
Lawrence River flows for 73 miles, passing down
Galaps, Du Plats and Long and Little Sault Rapis

ids in its

course.

The last-named

a fall of nearly 50
miles of its course.

feet

in

the

rapids represent
river along 10

sena, N. Y.

plant at Massena is located more than a
hundred miles away from any of the larger cities
of

the

state,

is

in

rich in natural resources.

After some vicissitudes the large and interesting
hydro-electric power plant of the St. Lawrence

View

of

midst

of

The company

a

territory
in control

chosen to build up a manufacabout it, and to supply energy at

turing

center

is

devoted exclusively to the devel-

opment of energy for the nearby works of the
Pittsburg Reduction Company. One of the accompanying illustrations shows a view of the powerhouse interior, in the foreground of which may
be seen four Allis-Chalmers type HI generators,
each rated at 2,200 kilowatts, 500 volts, direct-current, which supply the power required for the
aluminum works, and are kept in operation 24
hours a day and seven days a week, with very
short intermission for inspection and repairs. Each
pair of these generators is direct-connected to the
shaft of a single set of horizontal turbine water-

The output from the four generators is transmitted from the waterpower station to the works
of the Pittsburg Reduction Company over conductors which have a single length of about 1,500
feet and are probably among the largest in the

Each

world.

of the two-wire 500-volt circuit

side

111

Steel Bridge and Pole Line for

Power House.

HYDRO-ELECTRIC PLANT NEAR THE
River Power Company at Massena, N. Y., is reported to have passed into the control of the
Pittsburg Reduction Company, well known for its
aluminum production, which takes for its own
use, in its adjoining works, a large portion of
the output of the power plant.

the

of the plant has

HIMSMW
Exterior

and

station

electric

wheels.

The

The Large Hydro-electric Plant near
the St. Lawrence River at Mas-

of magnetic and hematite iron ore, and of white
and blue marble.
Nearly one-half of the present capacity of the

ST.

LAWRENCE RIVER AT MASSENA,

favorable rates to industries only a few miles .disrather than to undertake long transmissions
of power. Some of the reasons for this policy
may be found in the fact that St. Lawrence County
offers an attractive field for the manufacture of
paper from wood pulp, and contains large deposits
tant,

N.

Aluminum Conductors

to

Aluminum Works.

Y.

which carries this current of 17,600 amperes is
composed of a number of large flat bars of alumi-

num

to a point a little outside

when

of the power house,

changes to 250 round aluminum wires,
each having a diameter of three-eighths inch. For
the support of the two conductors like those just
it

there are two parallel pole lines with
timbers between
opposite
poles, and
the
aluminum conductors lie directly on the wood at
every support. An examination at one or two
points has failed to show any signs of charring
in the wood next to the aluminum wires, and it is
stated that no trouble has developed from this
described,
cross

cause.

In the works of the Pittsburg Reduction Company the greater part of the energy represented
by the 500-volt current is used in the production
of aluminum, but quite a large portion is consumed as power in the wire-drawing mill. Though
aluminum is produced at other points by the Pittsburg Reduction Company, it is said that all the
aluminum wire which is made in the United
States is drawn at the Massena plant.

Standardization of Units and Standardization of Machinery.
Unfortunately two standardization commissions
got mixed in the article "Standardization Considered
by the British Association" in the Western Electrician for September 8th.
The report of the British Association committee refers to the meeting
at Charlottenburg and to the official commission
on electrical units and standards, which is to conThis
vene in London some time in October.
commission will be made up of accredited delegates from many governments.
The other commission is the one on standardization of machinery. It consisted of delegates sent
by several technical and scientific or engineering

commission that met in Lonis a technical commission
Last week
as distinguished from an "official" one.
reference was made to the appointment of Mr.
Higman of Ottawa as the Canadian representative
on the official commission to meet in October.
Both of these commissions, it will be recalled, were
societies.

don

in

It

July.

was

this

This

provided for at the St. Louis International ElecCongress.
Henry S. Carhart of the University of Michigan,
Ann Arbor, Mich., has a commission from the
Department of State as a delegate for the October

trical

VIEW IN MASSENA,

N.

Y.,

HYDRO-ELECTRIC POWER PLANT, SHOWING FOUR 2,200-KILOWATT DIRECT-CURREKT
GENERATORS IN FOREGROUND.

last

meeting in London.

:
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An

Proposed Chicago-New York Electric

Electric Furnace with Circulating
Basins.

treat-

induction furnace,
of a large coil of
and the secondary
the material to be

complete such a road and that work on the
has already been begun. Some of the plans
of the promoters were given in an interview with
representative of the Western Electrician by
a

new form

and the proper melting of the
ment. With the usual form of
in which the primary is formed
a few turns of heavy conductor
by a circular trough containing

Railway.
Although the announcement of the proposed
construction of an air-line electric railway between
Chicago and New York has been received with
considerable incredulity, men connected with the
project declare that they fully expect ultimately

of electric furnace which
on the induction principle has lately been
on the Continent, and it is said to give
results in the way of a good distribution

A

operates
invented
superior
of heat

mass under

to

line

Alexander C. Miller, president of the New YorkChicago Electric Air Line Railroad Company, and
D. Price, president of the Co-operative ConJ.
struction Company, both having offices in Chicago.
On September 1st ground was broken 2^4 miles
south of Laporte, Ind., for the construction of an
electric road by the Goshen, South Bend and Chicago Railway Company, the line to extend from
a point near Goshen to near Chicago. This company is a subsidiary of the Chicago-New York
company, and the road, Mr. Miller said, will be

obtain a uniform distribuowing
tion of heat and of the reaction in the mass,
for the
to the low conducting value of the mass
heat as well as the slow diffusion of the melted
treated,

it

is

difficult to

would be
effect
best
In practice the
reached by a continuous circulation of the melted
metal, as this will bring about a good mixture
of all the parts of the bath and give a good renewal of the surfaces which are to be brought
in contact with the reacting bodies of the mixture,
bodies.

liquids or gases.
carry this out in the best way, the inventor
uses the arrangement which is shown in the diagram in section and plan. The circular canal or

either solids,

the

To

trough containing the melted matter and forming
the closed secondary circuit is replaced by a rectangular system, consisting of a succession of connecting chambers. The bottom of each chamber
is sloping, and at the deepest part is a canal which
connects the chamber with the shallower part of
the next basin, and so on.
the current varies inversely

September

•

first

section

the

of

big

air

15,

;

igo6

pected that the Goshen-Chicago line will be profitable from the beginning, as it crosses many electric
roads to which through service will be offered.
The air line touches few cities, but many lie
from two to 20 miles distant. It is the purpose
to build branches to these nearby cities, and make
traffic arrangements where cross-lines already exist.
The first consideration, Mr. Miller explained, was
to provide a first-class through service for passenger and freight business by the shortest route
There will be no grade crossings. The
possible.
route, as now nearly located, will be 750 miles
between Chicago and New York, the two shortest

line.

The beginning of construction work on September 1st was marked by a celebration at Laporte.
one of the accompanying pictures

In
is

shown turning

signed

silver

the

first

sod.

A

Mr.

Miller

tastefully

spade with ebony handle

was

de-

used,

As

the heat effect of
section of the
in the deeper part

READY FOR CONSTRUCTION WORK AT LAPORTE, IND.,
FOR ELECTRIC RAILWAY THAT MAY FORM LINK
BETWEEN CHICAGO AND NEW YORK.

as the

mass, the portion which lies
of the basin is less heated. Therefore the two
masses which are connected by the canal have

steam

owing to the difference of temand there is thus produced a movement
of the matter in the canal from one basin to the
next. This movement is further reinforced by the
heat of the current itself, and this gives rise to a
continuous circulation of the melted matter, around
different densities,

according

routes,

gn

being

perature,

Asked

and 980

Mr.

to

miles,

Miller's

figures,

respectively.

Miller
a Chicago terminal, Mr.
three propositions for an entrance were
being considered, and one of them would be acsaid

about

that

but ultimately he said the company would
have its own terminal. Mr. Miller also says that
he believes that the present project will some day
develop into a four-track air line between Chicago
and New York.

cepted,

The Edison Convention.
The

BREAKING GROUND FOR ELECTRIC RAILWAY NEAR
LAPORTE, IND., THAT MAY BE A LINK IN

:

CHICAGO-NEW YORK LINE.

and has since been on exhibition in Chicago. Another picture shows a traction engine, Western
grader and a number of teams which were on
hand to take up the work where Mr. Miller left
off.
The ceremony of the occasion consisted of
prayer by Rev. A. J. Loettert of Laporte and
addresses by Hon. George E. Clark of South Bend.
Mayor Darrow of Laporte, Frederick H. Wood,
secretary and treasurer of the construction company, and Messrs. Miller and Price. Two bands
furnished music.

According to Mr. Miller, the proposed

air

line

be built in sections similar to the .one just
mentioned. The Co-operative Construction Company, of which Mr. Price is president, will not
is

to

work but has also charge
has already been realized
the sale of stock will be used in the con-

only do the construction

AN ELECTRIC FURNACE WITH CIRCULATING BASINS.

the financing.

of

from
connecting basins, so as to give a
good mixture of the products and carry out the
proper reactions. In the diagram is shown a furnace with eight basins. The section shows the
three basins of one side, with the connecting canals.
the

series

of

When
will

this

A

The New York

modern

on September 6th granted an applicaan order fixing the maximum price of gas
in Syracuse at 95 cents per 1,000 cubic feet, beginning October 1st. The price of electricity for
street lighting is fixed at $68 per arc lamp and
for commercial purposes at nine cents per kilowatthour for one year, beginning October Tst, the price
after that to be eight cents.
Present lighting rates
Arc street lamps, $85.7714 per
in Syracuse are
lamp per year; commercial incandescent, 12 cents
per kilowatt, with two cents discount if paid beElectricity

:

fore

month;

$1 per 1,000 maximum.
the investigation was had
filed last spring by Mayor Forbes of Syracuse.

15th

of

gas,

The complaint on which
was

to

provided
build

for,

further,

it

is

asserted.

another company

and

so

on,

till

is

all.

been purchased near Laporte for a
to supply the present section.
M'r.
Price said the power house would be of the most
site

power

tion for

fully

completed, the Chicago-New York
Electric Air Line Company to be the holding com-

the entire line

State Commission Lowers Lighting
Rates in Syracuse.
Commission of Gas and

is

formed

be

pany for

State

What

struction of the Goshen-Chicago line,

has

house

and

substantial

construction capable of
supplying current for 50 miles in either direction.
The adoption of single-phase or direct-current operation,

however, is
route through

being considered.
The
Indiana and Ohio is to be
practically a straight line.
This part of the road
has been located, the heaviest grade being 16 feet
to the mile.
Through Pennsylvania and New Jersey surveys have been made, but the line has not
been located, as the question of deviating slightly
from an air line, to avoid expensive cuts and
filling, is being considered.
Construction is to be for heavy traffic, and the
entire
road is to be double-tracked. It is exstill

convention of the Association of Edison
Illuminating Companies, held on September 4th,
5th and 6th, at the Hotel Frontenac, Thousand
Islands, N. Y., added another to the list of successful meetings of the Edison Association. The
business programme was carried out as planned
and included the reading and discussion of the
following papers
"Costs of and Results from Advertising and
Soliciting."
By H. K. Mohr, Philadelphia, Pa.
"Details and Costs of an Inexpensive Underground System for Alternating Distribution in the
Semi-suburban Residence Districts of a Large
City."
(A symposium of short papers by the underground experts of the large companies.)
By
W. T. Morrison, New York; William C. L. Eglin,
Philadelphia; D. W. Roper, Chicago; Sidney Hosmer, Boston.
"Adjuncts to the Power Load." By C. J. RusPhiladelphia.
"Investigation of Various Losses in the Electrical Systems of the Edison Electric Illuminating
Company of Boston." By L. L. Elden, Boston.
sell,

"Recent Developments
Manufacturing."
By F.

N.J.

in

W.

Incandescent Lamp
Willcox, Harrison,

•

"Various Types of Lamps and Practical Hints
on Illumination." By S. B. Burrows, Brooklyn.

"The
Alpin,

Isolated-plant

New

Question."

By M.

F.

M'c-

York.

"Alternating-current Motors for Various Purposes,
with Especial Application to Elevators."
By E. W. Lloyd, Chicago.
"Legislative Influence on Income Through the

Meter."
By Caryl D. Haskins, Schenectady.
"A Brief Report on Municipal Ownership." By
Arthur Williams, New York.
In addition there was an interesting evening
lecture by Mr. W. S. Andrews of Schenectady

on the development of the Edison central station
from the earliest examples. This was illustrated
by lantern-slide pictures and proved to be very
interesting and enjoyable.

The

election of officers resulted as follows
President Alex Dow, Detroit.
Vice-president Thomas O'Dea, Erie, Pa.
Treasurer Louis A. Ferguson. Chicago.
Secretary Ernest H. Davis, Williamsport, Pa.
Executive Committee Alex Dow, Detroit
Joseph B. McCall, Philadelphia
Samuel Insull, Chicago
W. Lieb, Jr., New York Charles L.
J.

—

—

—

—

—

;

;

;

;

Edgar, Boston
Thomas E. Murray, New York
L. A. Ferguson (ex officio), Chicago; E. H. Davis
(ex officio), Williamsport, Pa.
;

•

As usual, the social features were greatly enPhilip Torchio of New York won the first
joyed.
prize and J. B. McCall of Philadelphia the second

;

September

;
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prize at the golf handicap tournament. The lowest
gross score at golf was made by L. A. Ferguson
of Chicago, who thereby won the president's cup.
In the mixed foursome the first prize was won
by Mrs. M'cCall of Philadelphia and Frank E.
Donohoe of New York, the second prize going
to Miss Duclos and Charles B. Davis of Boston.
party, tennis tournaments and a match
at croquet for the children were other features of
the outdoor sports, while receptions, card parties

A

:

sailing

the like passed the time agreeably in the
evening.
The delegation from the Chicago Edison Company consisted of L. A. Ferguson, vice-president
John F. Gilchrist, assistant to the president;
R. C. P. Holmes, purchasing agent ;' E. W. Lloyd,

and

contract agent; E. J. Fowler,
Bushnell, meter department,
storage-battery department.

statistician;

and

O.

201

with them. They are connected with the rails by
a copper cable. Once in place, the block is fixed
to the ties of the track by long screws which pass
through the outer base. For the other series, on
the contrary, which is known as the high-potential
set, the box frames have no outer base and do
not entirely cover the wooden block. They are
.

fixed

from the

interior

upon the

ties.

The

latter set

used to transmit the current from the feeder to
the motors. By omitting the base of the cast-iron
is

two following contact blocks of the high-potential
series and to the corresponding contacts of the

When

neighboring switches.

the current ceases in

and the blocks which
its contact made to operate on the 500-voIt circuit
are now cut out of that circuit. At the side of
the switch is a magnetic blow-out, which prevents
any arcing at the contacts when the falling of the
the solenoid, the

disk

plate breaks the

current.

Under

truck

the

falls,

of

the

are

car

mounted two

J.

Lunn,

Ernest

Surface-contact Street-railway System

Monaco.

at

Surface-contact electric traction has been applied
with apparent success upon the lines which the
Compagnie Francaise "installed in the principality
of Monaco, and it therefore merits description, es-

tramway

are comparatively few electricon the Continent which are using

there

as

pecially

lines

the surface

contact.

The Monaco system

includes

of lines and branches which connect the
railroad station, the Casino of Monte Carlo and
many of the leading hotels, some of the lines riming to the limits of the principality.
For the track grooved rails weighing 80 pounds

number

a

yard are used. The rails are laid upon ties,
which are sunk below the pavement in all cases.
A narrow-gauge track of one meter is used
throughout the system. One of the points about

to the

the

Monaco

lines

the ground

that

is
is

the profile of the road, seeing

very irregular, and contains a

succession of hills and valleys. The principal grade,
which occurs on the Avenue Monte Carlo, is 400
meters long, and it reaches eight or nine per cent.

radius of the curves is 20 meters. As
surface-contact systems, the curin
rent is brought into the car by a series of blocks
placed at intervals between the rails of the track,
and a rubbing contact placed underneath the car
passes upon the blocks. Here the contact blocks

The
in

least

general

are connected by

underground wiring with a

series

of switches of special design, which are placed in
manhole pits spaced along the track.

The
rails

contact blocks are placed between the track
in two parallel lines, which are staggered

thus the block

other

set.

block

and

of

one

set

the space of the

faces

A

space of 0.30 meter lies between a
the nearest rail.
No current passes,

SURFACE CONTACT CAR ON AVENUE MONTE CARLO, MONACO.
distance from contact block to rail is
and thus the loss to ground is diminished.
From the under side of the block the cables
pass off to the switch boxes in the pits.
At the side of the track are the pits, which are
2.10 meters deep, 2.60 long and 1.60 wide. They
contain 22 changing switches, placed in two horizontal rows, with six mounted on each of the
ends of the pit and 10 upon one of the sides.

frame,

the

increased,

The fourth
access

into

side

the

remains
pits.

free,

Upon

the

so

as

sides

to

allow
the

of

pit

creosoted pine boards, fixed in corner pieces
and held in the wall. These boards serve to hold
.the sets of switches, and the rest of the wall is
covered with cement. Above the empty side is
placed the manhole cover, which is lodged in an
are

contact bars, which lie parallel to each other and
are of equal length. A cast-iron connecting piece
fixes the bars to the motors.
Mounted with the
bars is a double system of levers, which is designed to give the right pressure upon the bar in
order to make it run upon the top of the contact
blocks, but without dragging upon the ground and
producing a disagreeable noise, such as is sometimes observed in surface-contact systems.
The
tops of the contact blocks lie at a distance of 0.014
meter from the surface of the pavement.

The accompanying pictures show different views
upon the Monaco lines. One of them shows the
car mounting the grade on the Avenue of Monte
Carlo, while the second view represents one of the
cars on the line near the Casino. The cars are
very comfortable, and are divided into first and
second-class compartments, containing 36 places in
Current is supplied from a station which has

all.

been erected near the railroad station of Monaco

Wooden

Life of

Poles.

The German

Postal and Telegraph Department
has recently published statistics collected during a
period of 52 years on the life of wooden posts impregnated with different preservative substances,
The num
says the Electrical Review of London.
ber of posts under observation amounts to nearly
3,000,000, and the following are the average re-

Ml
r

d -

sults

obtained
Length of Life.

Poles Impregnated with
Sulphate of copper
-Gorrosive sublimate
Creosote

11.7
13.7
20.6
7.7

Unimpregnated

The manner
improved

shown
of

life

of

preparing

from time

to

the

time,

and

in a further table giving the

of

the

poles

under

poles
this

has
is

years
years
years
years

been

clearly

average length

different

methods

of

with each preservative at different periods.
For example, in 1883, with sulphate of
copper the average life was 9.4 years, while in
1903 the method of treatment had been improved
so that an average life of 13.3 years could be obtreatment

SURFACE-CONTACT CAR NEAR THE CASINO, MONACO.

tained.

and the blocks are entirely dead
car passes over them.

The block

when

the

composed

es-

except
is

contact-piece of mushroom form,
which is screwed by a projecting piece into a castThe screw-thread runs clear
iron
base-plate.
through the plate, and at the under side it resentially

of

a

which has been
soldered the end of the cable which brings the
current.
The block which is thus formed is solidly

ceives a copper contact piece,

fixed in a

ment, and
frame.

wooden block used
the

block

is

fixed

into

as part of the pavein

a

cast-iron

box

For one of these two series, called negative or
low potential, the boxes, which entirely surround
the wood block, have an outer base which is cast

iron frame flush with the pavement, and
screwed down so as to be watertight.

is

tightly

Detroit River Tunnel.

The changing

switches of the block circuits are
composed of a solenoid in which an iron rod can
move back and forth by the action of the current.
On the plate
An iron plate is connected with the rod.
are mounted three small carbon contacts which are
connected electrically by the metal of the plate.
When the rod armature of the solenoid is attracted
up, the carbon contacts come against three corresponding copper contacts placed underneath the
These latter contacts are insulated from
solenoid.

contract for the construction of the tunnel
under the Detroit River at Detroit for the Michigan Central Railroad has been awarded to Butler

One of the copper pieces is always
connected to the principal feeder, while the other

Power Company, capitalized at $40,000. The company has organized to conduct a general lighting
and power business in Henry County, Kentucky.

one another.

two are joined,

respectively,

to

the

cables

of

the

The

The
Bros. & Hoff Company of New York city.
In
contract date of completion is June 1, 1909.
this important tunnel the trains will be hauled
by electric locomotives.
J.

J.

Berger of Eminence,

incorporators

of

the

Henry

Ky.,

is

County

one of the
Light and

..
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Fall trade prospects
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electrical

1746.

New

Eastern Office, 150 Nassau Street,

meantime

the

York.

market,
Great Britain,

Germany, Switzerland, AustriaHungary, Belgium and other nations, in the electrical field, and which may, at some future day,
be more important to us, relatively, than at present.
The electrical export trade of the United
Prosperous
States is growing very satisfactorily.

—

COPYRIGHT. Not only the title but the entire contents of
each number of the Western Electrician are copyrighted.
This paper is entered at the Chicago postofflce as mail matter
of the second class.
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extra copy for eight subscriptions; foreign countries, $5.00 a
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home should not, however, be
way indifferent to it.

trade conditions at

make

permitted to

us in any

It is a question to what extent outside experts
should be employed to standardize and systematize

CORRESPONDENCE

relating to electricity or any of its
practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.

bookkeeping methods of electric-light compaMr. T. E. Crawford of Cleveland, who read
a paper on "Comparative Statement of Revenues
and Expenses" at the recent Ohio convention, said
that he was familiar with the systems of account-

ADVERTISING-.— The Western Electrician—the only
general electrical paper published in the West thoroughly
covers a territory exclusively its own. This is a claim which

—

CAN BE MADE BT NO OTHER ELECTRICAL JOURNAL IN THE
Electrical merchants and manufacturers
United States.
desiring western trade will appreciate the unequaled value
of this journal as an advertising medium in its special field.
Advertising rates are moderate, and will be furnished on
application.

Illustrated
Street-center

Lamp

A.

many

of the smaller central-station

instead

the

of

of "revenue and expense."

should

systems

ing

considered

be

the

197,

Posts to Facilitate Traffic

Power Transmission Line and Pole Testing.
By Frank C. Perkins. Illustrated
198,
The Large Hydro-electric Plant Near the St. Lawrence

.

first

Surface-contact Street-railway System at Monaco.
trated

system, and thereafter

A.

Zahm

Trolley Funeral Car for South Africa. Illustrated.
Fall Trade Prospects
The Uses of the Nernst Lamp
The Small Central Station. Chapter X.
(Concluded.)
Arc and Incandescent Lamps. Illustrated
209,
Wages and Hours in Electrical Factories
Selling Electricity:
Maintenance of New-business Exhibits
House Wiring Should Be Planned to Include Electric

—

Heating

Housewives and Avoid Flat Rates
of Bulletins
210,
Central-station Newspaper Advertising.
Illustrated..
Electric Fan Rids Bank of Flies
New Line of Alternators. Illustrated
211,
Cooking and Heating by Electricity. Illustrated
Novelty Sleeve for High-tension Cables.
Illustrated....
Results Obtained by the Use of Automatic Feeder ReguIllustrated
lator.
How to Get Electric Heating and Cooking Utensils into
Interest the

The Value

A

Apartment Houses
Oil Engines for Electrical Work.
Windmill Electric Lighting Plant.

Two

Illustrated
Illustrated

Motor-driven Centrifugal

Pumps.,

Illustrated
Electric Light,

Denver Meeting of the Colorado
and Railway Association
Telephone News from the Northwest
Srtutheastern Telephone Developments
Ohio Telephone Notes.

at

Southeastern

Ohio
Michigan

.

.

216,

States
.

,

Illinois

217,

Mexico
Northwestern States
Pacific Slope

Personal

218,

Electric Lighting
Electric Railways

Publications

Trade News
Business
Illustrated

Electrical

Patent

Record

219,

viewpoint thanPerhaps, if standard

different

accounting

is

not be necessary.

secured,

ever

expert

further

vision will

super-

An interesting and apparently novel point was
brought out by Mr. C. F. Jenkin, in a paper on
"The Advent

208
208

now demanded

more

these resulted in far

for the

and pointed out that

safety of the public in travel,

210

lives

being

lost

in

This

avoidance of rare accidents.

r
-

and

trine to proclaim,

In a broad view
plan

is

it

perhaps

is

a bold doc-

is

England of

in

all

justified,

countries.

but a better

to do away with the crowded slums

213

ample electric-railway

213
213

time giving the traveling public the benefit of
reasonable protective requirements.

Elsewhere
tention

216
216
216
217
217
217
217
218
218
218
218
219
219
219
219
219
219
220

the

crowded slums (which the utilization of electric
railways would avoid) than were saved by the

210
210
211
211
212
212
212

Traction,"

Electric

author pleaded for a relaxation of what he termed
the extravagant precautions

210
210

21

Single-phase

of

read before the Engineering Section of the British
Association at the recent meeting in York. The

207
207

his

in

rapid

the

to

its
advantages, and
system on which it should
carried out. The cost of electric hauling may
more or less than that of steam, according

that

is

will

provide

comfortable

The

real

will

make

it

a

for

quently will attract a

Adding
of

his

New

Fernley of
of

his

paper

practical

read

in

of

the

to

cotton

frequent
public,

larger

the

de-

be
be
to

electrifica-

the line pay better.

much

testimony

drive

electric

advantage

more

faster,

service

all

paper Mr. Jenkin called atadvance of electric traction

scribed briefly the

tion

by

while at the same

facilities,

on railways, pointed out

circumstances.

New England
New York

from a

situation

205

215, 216, 217, 218
215, 216

Continental Europe
Great Britain
Dominion of Canada

the

the average station manager.

203
203

DEPARTMENTS.
Correspondence

semi-annual, or at

a

203
203

214
215
215
215
215
215
215

•

make

accounting

scientific

a

with any electrical company, and perhaps he looks

Power

Indiana Telephone Items
Grand Rapids Automatic Telephone System
General Telephone News

devise

203

214
214
214

Hints

Practical

and

systematize

by having some disinterested, practical accountant
and analyze their records. However, Mr.
Crawford is not at present, we believe, connected

Comparison of Direct-current and Three-phase Transmis-

A

only

the

from the

a

it

way

effectual
interior

of

get

this

motor

the

About
and dust

every day.

little

to

lint

to

is

pump

install

a

which may
be placed in the engine-room basement or other
convenient place, and to carry this air by means
of pipes to every motor in the mill, placing a valve
on each side of the motor. Some man should be
compressed-air

selected

to

system,

attend

the

for

work

this

to

rooms and provided with about

It

and more
and conse-

traffic.

many advantages

mills,

Mr.

John

A.

Bedford, Mass., gives the results
experience on the subject in a

before

the

National

Association

of

Cotton Manufacturers at the Lake Champlain meeting this .week. One of Mr. Fernley's suggestions
relates

to

capable

hose,

in

the

different

six feet of strong

withstanding

of

more than

the motor

side of

pressure

a

blowing from

once,

one side and then the other alternately. The reason for this is because there are so many crevices
and angles in a motor that blowing from one side
alone would only distribute the cotton dust around
the

the

of

inside

Then

motor."

the

electrician

should go over the motors and inspect them,
ing
is

test-

them with the gap gauge to see that there
no danger of the armature touching the field.

In this issue of the Western Electrician conis devoted to the always timely and

siderable space

subject

practical

the blowing out of motors.

He

points

the

of

and furnaces

boilers

in

H. Williams' article
"Fuel Combustion and

C.

intended

and therefore

station,
ples.

It

is

economical handling of
steam power plants. Mr.
on this subject, entitled
Boiler

Management,"

men employed

practical

for

begins

it

with

about

is

the

princi-

first

written with admirable clearness, trav-

the whole subject, and although it is not
pretended that any novel or startling theories are
presented, the subject is unfolded in such an

ersing

to audit

District
205
Some Characteristics of Coal as Affecting Performance
with Steam Boilers.
By W. L. Abbott. Illustrated. 206, 207
San Francisco Street-railway Strike Broken
207

sions

a good cleaning at certain stated intervals rather

than simply to clean

is

an annual, audit of the books and analyze
working of every department on a "revenue
and expense basis." Further, he also thinks that
the larger companies would be greatly benefited

W.

Favorable Power Rates and High-efficiency Lamps. By
Emil G. Schmidt
Some Pertinent Questions. By Frank W. Frueauff...
Carnival Lighting and Wholesale Lamp Renewal.
By
"New Business"
St. Georges-Fabrezan Power Transmission
Fuel Combustion and Boiler Management.
By C. H.
Williams.
Part 1
204,
New Hydro-electric Power Plant for Nevada Mining

it

the

202

By

Mr.

but

least

201
201
201

Life of Wooden Poles
Detroit River Tunnel
Editorial
Fall Preparations at the Central Station:
Secure the Confidence of Your Customers.

dirt.
The time intervals between such
depend upon the position of the motor,
Fernley inclines to the idea of giving

and

dust

cleanings

principles.

199

200
200

such as is
found in card rooms, etc., the air gap will soon
become more or less clogged up, thus interfering
with the operation of the motor. To overcome
this it is necessary to have the motors thoroughly
cleaned out by blowing out this accumulation of
air,

experience

little

to

Illus:

be

bookkeepers

for

cities,

to

199

200
200, 201

The Edison Convention

principle

199

198
198

.

trated

account-

thoroughly convinced that the
smaller central-station managers could not make
a more profitable investment than to procure the
services of a thorough, practical public accountant

Mr. Crawford

English

River at Massena, N. Y.
Illustrated
Standardization of Units and Standardization of Machinery
An Electric Furnace with Circulating Basins. Illustrated.
State Commission Lowers Lighting Rates in Syracuse.
Proposed Chicago-New York Electric Railway.
Illus-

accounting

principles

scientific

Simplicity in

smaller

the

in

scientific

in

De Courcy.

amount

a large

is

the

in

rubber

and auditors there have had but

By

there

fibers

of about 55 pounds. "Have it understood," says
the author, "that the air must be applied to each

disbursements,
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and cotton

dust

of
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companies of the state, and the greater part of
such systems are based on cash receipts and cash
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ing in use by

REMITTANCES.— All

in Berlin.

for

should not make us neglect the
which is assiduously cultivated

foreign

by
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Power House

demand

home

tremendous

a

electrical apparatus

Telephone, 0220 Beekman.

Luisenstrasse

published

subject

the

of

This has been the case,
also, for a number of preceding years, and one
wonders whether the "good times" will continue
Let us hope that they will, but in
indefinitely.
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-

TELEPHONE, MAIN

men on

business

industry

electrical

shown by the views

is

elsewhere in this issue.
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507 Marquette Building,

the

in

are indeed excellent, as

September

manner

attractive

we

that

think every power-house

do well
of his boiler-room employes
will be concluded next week.
superintendent

will

the

attention

to

call

to

the article,

The

author,

which
it

may

added for the benefit of those who are not
already aware of the fact, is the manager of the
Wisconsin Light and Power Company of La Crosse,
Wis.
Another article on the same general subject is
that comprising the major portion of a paper on
be

"Some

Coal

of

Characteristics

as

Per-

Affecting

formance with Steam Boilers," by W. L. Abbott,
chief operating engineer of the Chicago Edison
Company, read before the Western Society of
Engineers last week. Mr. Abbott, whose capacity
investigation

the

for

is

undoubted,

considers

the

of different sizes, the influence of
ash in coal, the effect of variation in size of coal
screenings and the results of different thicknesses
of

effect

of

coal

One

fire.

•

of

and that

his
is

researches
that

is

particu-

useful

the

effect

drops to zero with 40 per cent, of
notwithstanding the fact that the other 60

from the
ash,

result

striking,

larly

fuel

per cent, of the composition is pure coal. "The
fact should be emphasized," says Mr. Abbott, "that
although over half of the composition fed to the
was fuel, it burned without producing any
fire
useful
one,

for

effect,

which there are two reasons-

account

on

that,

of

obstructed

air

supply

through the fuel bed, incomplete combustion and
escaping hydrocarbons carried away a portion of
the heat, because the gases passed immediately

among

the tubes of the boiler.

owing

to

the

presence

of

The

other

is

that,

an excess of ash, the

percentage of fuel on the rear portion of the grate
On this account a larger prois greatly reduced.
portion of the air passing through the fuel bed
does not combine with the fuel, but enters the
furnace

If the beginner desires to
a supply of air to the furobjectionable, he may well consult that
of Mr. Williams' essay devoted to the
But the point that coal containing 40 per

as

know why
nace

is

portion
subject.
cent,

or

free

of ash is absolutely valueless
should be remembered.

more

portant and

air."

too great

is

im-

:

:
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FALL PREPARATIONS AT THE CENTRAL STATION,
After the

summer, the progressive cen-

manager may well
is no way in which he can
ask

tral-station

himself,

there

if

fall,

of

lull

this

signalize

and winter business of 1906-07 by a more
material advance in connected load than would
result from the natural growth of the business, or
possibly accomplish a similar result by more effiIn short, are there
cient methods of operation.
no valuable "pointers" which may be given to
the plant manager in cities of medium size as he
the fall

stands facing the fall business? This very pracquestion was put to a few experienced centralstation operators by the Western Electrician in
the preparation of its Fall Trade Number, and
the following brief, helpful articles from men who
have "made good" in this line were the result

tical

tured by the General Electric Company, and carry
a full line of electrical novelties, including cooking

We

irons, etc.
have recently installed a
"talking sign," manufactured by the Electric Motor
and Equipment Company, outside of our office.
This is attracting a good deal of attention, and
utensils,

will

assist

us

in

selling

other

signs.

Although the average rate received for current
is materially reduced by giving these special rates,
the net profits have convinced us that it pays to
increase our load factor, even if it is done at a
lower

rate.

Pertinent Questions.
By Frank W. Frueauff,

By

A.

W. Zahm,

President of the Iowa Electrical Association and general manager of the Brice Gas and Electric Company of Mason
City, Iowa.

The

old adage, "There is no rest for the wicked,"
can be aptly applied to the campaign for centralI say "wicked," because a censtation business.
tral-station manager is usually looked upon as such
by the general public, and one of the principal

The

central

for

midnight
the

Vice-president and manager of Denver Gas and Electric

station,

as

it

approaches

the

fall

and winter season, must ask itself many questions
and be prepared to answer them satisfactorily or
find itself in difficulties too late to be remedied
promptly.

Some

of the important questions are
our general service in good condition?
Are the additions to our plant, planned last
spring and installed during the summer, completed,
and will they be ample for our fall and winter
Is

on

a

dusk-till-midnight

For such special work, for a short period, consumers are willing to pay more than regulation
rates, and considerable net revenue may be secured
for the short interval without affecting the annual
peak, which comes much later in the year.
The big advantage of such installations, however,
comes not from the petty-larceny profits to be
derived from the temporary lighting; but where
the work is properly laid out and put up in approved form, it is not a difficult problem so to
cultivate the consumer that the value of such form
of advertising grows upon him, and when the
relatively

Some

lighting

in

basis.

time

Company.

Secure the Confidence of Your
Customers.

features

cial

cost

the

contract to be signed arrives, the
small cost of running the feature till
every night in the year, compared with
for the short period, offers a pleasing

argument, while the public is ready to condemn
as niggardly the consumer who would at first
thought discontinue such a valuable means of becoming conspicuous in the public eye.
This is one means of getting started a very desirable class of long-hour business, and on annual
midnight contracts every central station can afford
to sell at a very attractive rate.
As pointed out in the last Milwaukee meeting
of the Northwestern Electrical Association, many
_

stations

might

aims of the manager should be to overcome this
prejudice and have the confidence of the consumThis can best be done by- making a study
ers.
of every "kick" or complaint that is received,
whether it be real or imaginary, and giving the

said and shown they were
with our treatment of them?
Are they pleased when they call at our office?
Do they say their lamps are all in good condition? Have we exchanged all their burned-out or

find it to their advantage to conwholesale renewal of incandescent lamps
just previous to the annual peak 'load.
Consider a plant loaded to the point where the
manager is wondering if he is to be able to secure delivery on an additional generator to take
care of an unexpected increase of load. Deliveries,
he is informed, will be delayed and perhaps dis-

same prompt and careful attention.
Push every current-consuming device, be

dim lamps?
Are all the fuses in order?
Are we prepared to investigate and

appointing, and the 24-hour shifts of the working
forces, in their efforts to get in shape, bear heavily
on those in charge.

it

ever

"every little helps." See that the
are properly lighted by the proper
also advocate
distribution of the lights installed
This is of
and push window-display lighting.
for

small,

so

store buildings

;

business?

Have our customers

satisfied

explain

satisfactorily

the increases in bills that will be sure
to arise in the next few months as the lighting
hours increase ?
all

double value, in that it advertises the lighting
business and also the goods displayed in the merchant's window.
I would suggest that the centralstation companies make a fiat rate per light for

Do our works foremen realize that a little watching and drilling of firemen and engineers will result in a saving in coal bills and in improved
service?

lighting on limited service from dusk until
m. Also push the sale of electric signs,
which can be done to the best advantage during
the fall months.

Have our transformers been gone over to locate
any defective or weak ones as a result of summer

window
11

p.

With
that

reference to current production, I suggest
attention be given to the fireman.

special

See that he uses judgment and burns your coal
Install a recording steam gauge and
insist upon
an even steam line. Also install a
recording voltmeter and see that the voltage is
Prevent outages and interrupted
kept constant.
service as far as possible. If your lights go out
frequently, your consumers will soon lose confidence. They will find it necessary to install some
other system of lighting to carry them over this
period, and they may often continue to use this
substitute during the long winter months to reduce
their expenses at a time when the central-station
companies should be reaping their best harvest.
economically.

Favorable Power Rates and High-

and general manager of Springfield Light, Heat
and Power Company, Springfield, 111.

and
every company has its own method of promoting
new business, we would hardly presume to say
that we have anything new to offer in this line.
As our sales of light- for the year 1905 were 52.15
kilowatts per capita, based on a population of
40,000, and our power sales were 12.86 kilowatts
per capita, based on the same population, it will
conditions vary in

be seen that

we

different

cities,

the

homes ?

seen our merchants and talked "store
lighting," an electric sign, or the outlining of their building?
How many places are there where merchants or
manufacturers are making changes in their methods, where electric power can be installed?
What are we doing to shut down the isolated
in our city?
Let us think these things over and apply them,
and the savings and increases we look forward

plants

to

will

be

will

effort to secure this class of business by offering
low rates between the hours of 7 a. m. and 5
p. m.
We furnish 60-cycle three-phase current to

these customers,

that

which

we

use

is

supplied from the same
supplying current to

for

We

our commercial circuits.
have also offered a
low rate on sign and window lighting to induce
our customers to keep their store fronts well
lighted until 10 p. m. every night.

make

materialize.

it

a practice to install the latest type

of appliances for illumination, including the Nernst
lamp and the new high-efficiency lamp manufac-

Lamp

Renewal.
By "New Business,"
A prominent Wisconsin central-station manager who

We

We

to

Carnival Lighting and Wholesale
be

increased this year, especially in the power line, as we have- taken on a
boiler works, with a connected load of 400 horsepower and a watch factory with a maximum demand of 125 horsepower.
have made a special
sales

generators

sure

are doing fairly well for a small-

sized town.

These

any meters, not registering, and are there
any that seem to be using less current than they
did a year ago?
Have we inspected our pole lines? Are they
ready for stormy weather?
Are our employes awake to the possibilities of
the company during the fall and winter months?
Do they realize that it has been "slow business"
during the summer, and now they must exert their
best efforts to help the company break even for
the year?
Has our commercial department checked over
its list of non-users and called upon them or sent
advertising matter explaining the merit and saving
in wiring their homes and using electric light?
Are we prepared to talk and advertise porch
lights, hall lights and special electrical appliances

to locate

Have we
and window

Vice-president

local

Have we checked over our consumers' accounts

in

efficiency Lamps.
By Emil G. Schmidt,
As

lighting or disuse?

his

name be

desires that

withheld.

At this season of the year, when new-business
departments are turning their attention particularly to the development of electric illumination,
many companies are able to introduce display feaof window lighting and outlines,
temporarily, by getting newspapers to make appeals to business houses to decorate during local
tures in the

way

carnivals and festivals.
Such disinterested appeals to the city's loyalty,
followed up by wideawake new-business representatives, who bring with them full information, make
possible the taking on of a large number of spefairs,

sider

a

Consider the cost of new equipment, with the
extra piece tacked on for "hurry-up," the tearing
to pieces of the station under load, and the resulting unfavorable service on the one hand, and on
the other hand the difference in the cost of a

lamp and the one you are using,
cost of changing and loss of
and see if the balance is on the newequipment side.
high-efficiency

together
revenue,

with the

Consider a plant of 4O0 kilowatts, loaded full,
with a zzVi per cent. load factor on lights. This
means 18,750 lamps connected, if lamps using an
average of four watts per candlepower at the machine are used.
If instead of the four-watt lamps a change be
made to lamps consuming but three watts for the
interval of heavy peak load, 25,000 lamps could
be operated under the same conditions of load
factor without changes in the regulation on the
lines.

Each case must be figured for itself, but condiin some plants, no doubt, are such that

tions

schemes of
St.

this

kind should be given consideration.

Georges-Fabrezan Power Transmission.

In the South of France a hydro-electric plant
has been installed by the Societe Meridionale de
Transport de Force, which is one of the most
important in the country. It furnishes current
through a very extended region, as will be re-

marked from

the

fact

that

the distance from the

generating station to the principal center of distribution is about 45 miles, and from the latter
point are run different lines up to 30 miles length.
At present the overhead lines have more than
350 miles total length, and they furnish current
to over a hundred communes, representing a total
of

150,000

inhabitants.

The

generating station is located at the entrance
of the gorges of St. Georges, and utilizes a fall
of some 300 feet. It is laid out for eight main
turbine groups, with three^hase alternators of
800 horsepower. The turbines are supplied by the
Vevey Company and are of the horizontal-shaft
pattern, operating at 300 revolutions per minute
and using an automatic governor with hydraulic
motor. Coupled direct to the turbines are alternators of the Alioth type, which, like the rest of
the electric outfit, have been furnished by the Societe d' Applications Industrielles.
These machines
will give 700 kilowatts at full load, and work at
Of the inductor type, they furnish
2,900 volts.
three-phase current at 50 cycles and are connected
on the star system.
set of step-up transformers
raises the voltage to 20,000 for the overhead lines.
From the station a long feeder runs for 45
miles to the distributing center at Fabrezan. Three
principal lines branch from this point to the important localities, taking in the small towns on
the way.
large amount of current is used for
lighting and motors, and the company has not only
recovered the outlay for the plant, but is beginning

A

A

to

pay dividends.

.
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Brief Exposition for Practical

By

C.

In taking up the discussion of the generation
to
of steam in the boiler, it is but logical first
consider the process which is carried on when
the boiler fuel, as fuel, is burned, liberating " the
the
heat, which in turn changes the water in
boiler to steam.

The most common

work

this

for

fuel

is

coal,

order to see where the coal receives its
stored-up energy it will be interesting to look
back and note how the coal itself was formed.
Centuries ago vegetable matter was very abundant on the earth, and the coal fields of today
mark the locations of tremendous forests of the
As the trees of the forests died and fell
past.
decayed or decomposed, and the process

and

in

wood

the

of decomposition continued year after year.
of vegetable matter
Frequently the deposits

were very deep, and the

way

its

to

all

parts

of

air

the

being unable to find
mass,

the

process

of

decomposition advanced but slowly, and this very
fact accounts for the possibility of the formation
of the coal such as we now use in our furnaces.
As time went on the masses of vegetable matter
gradually changed in nature, starting first
with the trees, roots, mosses and leaves; the substances formed were peat, lignite, bituminous or
soft coal, and, finally, anthracite or hard coal.
in the early stages of these changes, the
If,
substances had had free access to the air as the
decomposition advanced, the result
of
process

were

would have been the same as though the wood
and roots were burned in a fire, and the deposits
which would have remained, instead of coal, would
be similar to ashes, and would possess no fuel
value, as the heat would have all been liberated
The
and the process of combustion completed.
changes which go on in a piece of wood when
the

in

left

to

air

rot

are

way
when a

every

in

similar

similar
which- takes place
burned in a fire, and the products remaining are the same, the only difference
being the length of time which is necessary to

to the process

wood

piece of

is

complete the change.
The amount of heat which
case

is

exactly the

same

liberated in the one

as in the other, although

we are not sensible of the heat which is liberated
when the process is slow as in the case of decay,
for the reason that the heat
as

is

it

liberated,

and there

is
is,

dissipated
therefore,

as

fast

no sen-

In other words, what
what we call exploding
and what we call decaying or decomposing are
In each case the
all one and the same thing.
oxygen of the air unites with the carbon of the
rise in temperature.
usually calling burning,

sible

we

forming a new substance,
which is a chemical change, liberates the heat which had been stored up in the
substance at some earlier period.
In every case the heat which is liberated was
For example,
originally absorbed from the sun.
the trees of the forests from which our coal mines
upon,

material

acted

and

process,

this

absorbed heat at the time when the
trees were growing, and without heat they would
and if it were possible to
not have developed
measure the amount of heat which was absorbed
during the life of these forests and to measure the
are

derived

;

heat which is let free when the forests, as coal,
are burned, it would be found that the same
amount of heat can be taken from the coal as was
absorbed by the plants in their growth.

Heat and Temperature.
we may be sure that we

In order that

all

have

same understanding of the meaning of certain
terms which we will frequently use, it may be
advisable to review hurriedly the meaning of some
Two of these are
of the more common terms.
the words "heat" and "temperature."
These two
are frequently misused, the one being applied
where the other is intended. To give a definition,
"temperature" is a measure of the intensity of
heat, while "heat" itself is measured in terms of
quantity.
For example, a pound of coal in burnthe

ing

capable of liberating a certain quantity of
this quantity of heat is expressed in so
many heat units.
If a pound of coal is completely consumed or
burned there is a certain definite amount of heat
heat,

Men.

same amount of heat would be liberated in either
but the temperature which would be produced by the action might be entirely different.
case

the

is

and

liberated.
It
makes no difference whether the
burning required an hour for its completion, as
might be the case where it smoldered in an open
grate, or whether it exploded, as it might do if
reduced to a finely divided state.
Exactly the

of

the

burning

slow

but

a

small

amount of Iieat would be liberated per second,
and therefore the heat would have ample time
to be carried away without raising the temperature of the surrounding objects to any appreciable degree.
But in the case of the instantaneous
burning or explosion the heat could not dissipate
itself instantly, with the result that the surrounding air and materials, if they are present, would
take up more heat than they could get rid of, and
therefore the temperature or the intensity of heat
would be increased. If the heat which is liberated comes in contact with a vessel containing
water, the water will absorb the heat and its
temperature will be increased.
If a pound of water is available for absorbing
the heat, and the walls of the vessel are so insulated that no heat is radiated from their sides,
and all of the heat which is absorbed is retained,
it will be found that every unit of heat which is
added to the pound of water will raise the temperature of the water one degree, as measured on
a Fahrenheit scale.
When scientists first began
the study of the action of heat they determined
upon this definition that the standard measure of
heat, or the heat unit, should be that quantity of
heat which would raise the temperature of one
pound of water one degree, from which we get
our definition of both the heat unit and a degree
of temperature.

—

This unit
unit and

is

of heat is called a British thermal
often designated by the capital letters

B. T. U.

determining

After

that

a

pound of coal pro-

when burned, a certain definite number of
heat units and no more and no less, experiments
were made on other substances than water, and
duces,

was found

it

ferent

that

capacities

different

for

had

dif-

instance,

the

substances

For

heat.

would raise the temperature
of water one degree would raise the temperature
of a pound of iron eight degrees, a pound of
copper 10 degrees, and a pound of lead 33 degrees.
Following out these experiments, it is found that
substances

As

it

is

heat

is

of fuel

is

of heat

is

process

differ

widely

the

in

quantity

of

heat

of

a certain definite amount
whenever a certain amount
decomposed, and that the same amount
absorbed by these materials during the

a

fact

that

liberated

their

formation,

it

is

also

true

that

wherever chemical changes take place or where
two or more materials are united together chemically to form a new material
there is exactly

same amount of heat liberated as there is
absorbed when the product of this change is
broken up and the compound returns to its origithe

nal element.
to

iar

of

all

in

A common
the

example of

freezing

of water

this

is

famil-

and thawing

ice.

When

a pail filled with ice

is

brought into conis apparent that a

with heat over a flame it
large amount of heat is necessary to make the
change in the substance from ice to water, and
although the reason may not have occurred to all,
you are simply taking advantage of the absorption
of heat when you place a pail of water in the
cellar to keep the cellar from freezing.
There is
just as much heat given up by the pail of water
when the water is changed to ice as is required
to be supplied when you melted the ice to change
it
back to water. The cool air from the outside
of the building lowers the temperature of the
cellar, and it, being below that
of the pail of
water, absorbs heat from the water. This process
continues until the water reaches a temperature
of freezing, but before the water will freeze, and
while remaining at the freezing temperature, it
will give up an amount of heat equal to four
times the amount which it gave up in cooling
from 70 degrees down to the freezing point, or
it gives up 142 heat units, and it is this particular
property of the water, where heat is given up
to produce the change, that makes the water a
tact

The chemical combination

of any substance with
always accompanied with a production
of heat, and in case the burning is rapid enough
the heat is accompanied with light.
The rapidity
with which the uniting of the oxygen and the
carbon takes place depends very largely upon the
temperature of these substances when they are
brought together. In the open air, where the temperature would be that of the surrounding atmosphere, the action is very slow, and on the grate
bars under the boiler, where the temperature of
the furnace may be up to 1,800 degrees, the action
is comparatively rapid.
In another case, where the
temperature lies between these two extremes, the
action is but moderate.
The case to which I refer is that of the burning or combustion which takes place within our
bodies
the act of breathing is almost identical
with the action which goes on within the boiler
furnace and in the open air where materials rust
away.
In the lungs of our bodies we find a very

oxygen

valuable reservoir of heat and prevents
ing of other bodies from taking place.

the freez-

is

;

furnace, and if it were not for the comwhich takes place within our lungs the
temperature of the body would rapidly fall and
the action of our physical system would cease.
The oxygen of the air which is drawn in by the
lungs comes in contact with minute particles of
blood containing large amounts of carbon.
The
carbon unites with the oxygen, and in doing so
produces heat.- The heat in turn is taken up by
the blood and forced through the system, maintaining the temperature at which the process of
life can continue, and the products of combustion
which leave our lungs, if analyzed, will be found
to be almost identical with the products of combustion which leave the
furnace and pass
up
through the stack.
effective

bustion

of heat that

which is required to change a mass of one pound
by one degree difference in temperature, and the
amount of heat which is required to make this
change is known as the specific heat.
of

rusting or decaying, we mean that the subis uniting with the oxygen of the air.
In
taking coal for an example we mean that the carbon of the coal and the oxygen of the air are
coming together as separate substances and uniting
to form other substances which may be and are
entirely different from either of the elements with
which the union took place.
ing,

case,

In

speak of a substance exploding, burn-

stance

I.

amount

is

When we

H. Williams.

Part

1906

Combustion.

FUEL COMBUSTION AND BOILER MANAGEMENT.
A

15,

Oxygen, Carbon and Other Elements.
have spoken of the process of burning or combustion being that of the uniting of the carbon
of the fuel with the oxygen of the air, during
which process heat is liberated, and it will be well
for us to consider for a few minutes what this
oxygen and carbon we are talking about are like.
I

When we

consider all of the materials and
which are met with in the world in all
their different forms and shapes and appearances,
differing so widely from one another throughout
the several divisions of the animal, vegetable and
mineral kingdoms, it seems that there must be a
tremendous number of different substances which
go to make up all of the peculiar formations.
objects

And

matter of some

a

is

it

some of us

little

surprise

to

on investigation that all of the
different substances which go to make up the
world around us are in reality composed of but a
very few elements, and that these are united in
innumerable different ways chemically, producing
what to all appearances are substances entirely
to find

unlike one another.

consider 100 of the common obincluding the air, water and our
bodies, the trees,
stones, sand,
earth, and the
fuel we burn, we find that over 90 per cent, of
them are made up of different combinations of less
than a dozen elements and that a very large percentage are composed of the elements oxygen, hydrogen, nitrogen and carbon.
The formation of substances from the elements
is known as chemical formation, and in each case
where a chemical change takes place the original
If

we were

to

about us,

jects

substance los.es its identity and characteristics, and
a new one, perhaps differing entirely, is formed,
and in the change heat is liberated.
of water were reduced to its elewould be found that it is made of two,
namely, oxygen and hydrogen.
These two elements are gases they are both invisible, have no
taste and no odor, and the oxygen is a little
heavier than air, while the hydrogen is the lightest substance known, being 14^2 times lighter than
These two
air and 16 times lighter than oxygen.

drop

a

If

ments

it

;

substances,

any

known

farther,

They
water,

can,

and

as elements, cannot be reduced
they are in 'their simplest form.
however, be united again to form
for

this

is

the

way

that

all

water

is

.

September

formed, by the
and hydrogen.

combination

chemical
of water

instead

air

If
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of

analyzed

is

oxygen
different

a

Here we have two
condition is found to exist.
and nitrogen but they both
elements oxygen
exist in their original form, for air is only a
mechanical mixture and not a chemical combina-

—

—

tion.

The element nitrogen makes up about

fifths

of the

fourthe other fifth being oxygen.
The element oxygen is the most widely distributed of all elements and occurs in large quan-

tities,

air,

for 40 to 50 per cent, of the solid crust of

the earth

is

oxygen and

composed of

is

The process
takes

of all water

element.

this

The Burning

ei°rit-ninths

of Coal in the Furnace.

of burning or combustion as

place

the

furnace

it

ordi-

a
two-stage process.
I have spoken of a pound of
coal as having a certain heating value, and by this
we mean that if the fuel is completely burned a
Investigation
definite amount of heat is liberated.
will show, however, that this heat is not all liberated at once, and this fact is of very great importance to' us in considering the proper handling
of furnaces to get the best results out of the
narily

in

is

reality

in

gas from coal, where
a pound of coal is burned, which we will consider equal to pure carbon, it has been found by
experimenting that 14,500 heat units are available,
which means that if all of the carbon of the coal
unites with oxygen of the air, so. that each part
of carbon combines with two parts of oxygen, all
of the heat of the coal has been liberated and
produced 14,500 B. T. U.

In

the

manufacture

of

It is a fact, however, that the carbon of the coal
and the oxygen of the air can unite in such a way
that one part of carbon unites with but one part
of oxygen, and in doing this about one-third of

the total heat of the coal

is

liberated.

When

this

occurs a gas is formed, and as this gas is capable
of uniting with more oxygen and further burning,

gas is known as the combustible gas and is
the ordinary water gas which is made at the gasworks, known chemically as carbon monoxide,
which means carbon with "one" oxygen.
this

When

coal

the

in

furnace

is

burned

to

carbon

monoxide there are liberated but 4,551 heat units
out of the total of 14,500, and when the one part
of carbon unites with another part of oxygen and
forms carbon dioxide or carbonic acid gas, about
10,000 heat units are liberated for every pound
of fuel burned.

Where

burned on the grate bars in the
furnace the air is ordinarily brought up through
the bed of fuel from the ash-pit below, and the
fuel

is

fuel, being heated to a full red heat, assists the
combustion by raising the temperature of the air
to the point where combustion readily takes place.

Supply of Air for the Furnace.

Too many men,

use as a guide
the color of the smoke which comes from the
stack, and although I do not want to get anyone
into trouble with the municipal authorities by encouraging the production of smoke, I am quite
sure that in the great majority of cases an analysis would show that much more air than is
necessary passes through the firebox and is the
source of a large amount of waste.
If too little air is admitted to the firebox,
a
loss is caused, as well as when too' much air is
admitted.
The coal in the furnace depends upon
the air for its supply of oxygen in order to burn,
and if the supply is insufficient the result will be
that the coal is only partially burned.
To all
appearances the burning may be complete and
there may be nothing left but ashes
on the
grates, and there may be a colorless smoke leaving the stack, but there still may be a large
amount of gas escaping from the stack, which, if
supplied with oxygen from the air at a proper
temperature, would liberate a tremendous amount
of heat.
In other words, by allowing too small a
quantity of air to reach the furnace the coal may
only be burned to carbon monoxide, to which
reference was made before, wherein less than onethird of the heat is liberated.
in firing boilers,

.

Many

not as common as that where too much air is
admitted, and in this case losses may occur from
two different sources. In the first case, if more
air is admitted than is necessary for the complete
combustion of the fuel, this excessive air robs the
boiler of heat which otherwise might be used in
changing the water in the boilers to steam, for
the air flows in at the temperature of the room,

which we will suppose
at the temperature of

show, when an analysis is
made of the gases passing up the stack, that this
condition exists, and if these stack gases could
be collected they would be valuable for use in a
gas engine, where additional air would be mixed
with them and their pressure and temperature
raised to the point where the burning would be
completed and the other two-thirds of the heat
boilers

made available.
The condition

is

75

degrees,

and leaves

perhaps 400 or 500 degrees, absorbing in its passage through the boiler
75 or more heat units for every pound of air,
which do not do useful work.
If these heat
units could have been utilized by the boiler they
would, from our definitions given earlier, have
raised from 75 to 100 pounds of water one degree in temperature. But this is not the only loss,
for the cold air coming into the firebox reduces
the temperature
of the firebox, and in many
cases brings the temperature to such a low point
that a large amount of gas which otherwise would
have burned does not reach the critical temperature and so passes out through the smokestack
unburned.

Construction of the Firebox.

At

fuel used.

205

is

point it might be well to mention anfrequent serious loss in boilers which is
effected in a similar way, and that is the loss
due to the faulty construction of the firebox.
In building the firebox of a boiler it is necesthis

other

sary to know what kind of coal is to be used
before an intelligent design of the firebox can be
made.
This will readily be seen if .we consider
the great difference in the action of different kinds
of coal in the furnace.
The coals which are
offered to us for boiler purposes vary greatly in
the amount of volatile matter contained in them.
The bituminous coals used for making coal gas
contain the largest amount of volatile matter of
any coal with which we are apt to meet in this
part of the country.
These gas coals when subjected to the high temperature readily give off
a large percentage of their weight in the form
of gas which seems to be but loosely held in the
coal and is separated very easily in a short time.
fair example of this is seen at the gasworks,
where the coal is -placed in red-hot retorts and
The heat applied on the outside of the
baked.
retort drives off the gas or the volatile matter

A

and leaves the fixed carbon which is
termed "coke," the spongy appearance

ordinarily
of

which

a manner the way in which the volatile
Ordimatter is distributed throughout the coal.
narily this coal is baked for four hours, but every
gas man will tell you that by far the greatest
portion is given off during the first stages of the
baking process, and this is true when similar coal

shows

in

used for boiler purposes.
A shovelful of green coal is thrown on a hot
bed of fuel in the firebox, and immediately a
In
large volume of combustible gas is given off.
order that this gas may be burned and the heat
liberated in the furnace, it is necessary that a
sufficient space be given, and that sufficient time
be given, for the air to mix with this gas for the
combustion to take place before the combustible
gas comes in contact with any cold surface. The
shell of a boiler placed close to the grate bars
presents sufficient cold surface to lower the temperature of the furnace gases to a point where the
combustion will be very materially decreased, and
for this reason it is necessary so to arrange the
firebox that ample time is allowed for the gases
to mix thoroughly with the air and complete the
process of burning before the heat produced by
combustion reaches those parts containing the
This explanation will also show the neceswater.
sity of firing small amounts of this kind of coal
and firing it often, so that practically an equal
amount of gas is being given off at all times, and
that the air may be admitted in such quantities as
to give the proper amount for complete combusis

tion

at

all

times.

After the volatile matter is given
carbon or coke burns more slowly
and the boiler under which hard coal
only is used can have the grate bars
near to the heating surface without

from

this

off

the fixed

and evenly,
or hard coke
placed quite

endangering

source.

will

a loss

of

boilers are so arranged as to admit some
through the grate bars, some through the firebox doors, and still another amount in the back
end of the combustion chamber, or after the gas
has started on its travel to the tubes. Where air
is so admitted it is necessary to carry it through
a hot passage in order to raise its temperature
sufficiently to maintain combustion; otherwise the
effect of this air would be entirely lost, and its

an

insufficient

supply

of

air

Many

air

admission to the boiler
otherwise useful heat.

would

only

rob

it

of

Type of Furnace to Be Employed.
For those

coals containing between 20 and
40
per cent, of volatile matter, probably
the best furnace is the plain grate-bar furnace with
a combustion chamber thoroughly hot.
The best furnace for coals containing over
40 per cent, of
volatile matter is a furnace
surrounded by fire
brick with a large combustion chamber,
'

and some

special

annliances for introducing very hot
air to
gases distilled from the coal, or,
preferably
a separate gas producer and
combustion chamber'
with arrangements for heating
both air and gas
before they unite in the combustion
chamber A
long step will be taken in the
the

right direction

kind

this

of

scheme

a

is

more

carefully

when

consid-

ered.

The furnace

to be especially avoided
in burning
bituminous coals containing over
20 per cent
of
volatile
matter is the ordinary furnace
in
which the boiler is set directly
over the grate bars
and in which the heating surfaces
of the boiler are
directly exposed to the
radiation from the coal on
the grates.
The modern practice of heating
bv
radiation instead of by
contact is undoubtedly
all

nght, and it is certainly a
fact that it requires
a
very much greater volume
of non-luminous gas
than ,t does of luminous
gas to do a given amount
of heating at high temperature,
but to gain economies along this line regard
must be had to the

form of furnace, and something
similar to Unimproved regenerative gas furnaces
of late years
must be resorted to, wherein the
roofs are made
much higher and use is made of this
radiating
principle,

but in these furnaces maximum
econo
imes can only be gained by continuous
operation
say for a week at a time,
as it takes a large
amount of energy to heat up these
furnaces when
they are once cooled.

Evaporation of Water.

Of

the

all

heating

processes

where more of the energy
in

the

evaporation

is

there

made

water in a
Fifteen pounds of water evaporated
of good coal is the theoretical limit.
is not unusual in practice;
11 or 12
exceptionally

favorable

conditions

is

none

available than

of

is

good

boiler

for a

pound

Ten pounds
pounds under
not

entirely

beyond our reach.
Twelve pounds would be utilizing 80 per cent
and 10 pounds 66% per cent, of the
energy of
the

fuel.

the
2,000°

If

temperature

of the combustion
that of the smokestack
75 per cent, of the energy of the fuel
has been utilized, provided the combustion
is per-

chamber

500°
fect

far

is

F, and

F.,

without^ introducing an excess of air, but
so
practice this has not been accomplished.

in

It is a mistake to suppose that
slow combustion
under a boiler and a consequently low
temperature
is
economical, for the greater the difference
of
temperature between, the firebox and chimney,
consistent with complete combustion, the
greater'

of course,
If

the

is

the utilization of heat.

temperature

of the firebox could be
raised to 4,000° instead of 2,000° without
increasing the temperature in the stack, only
one-eighth
of the energy would be lost instead of

one-quarter

as before,

and

the firebox temperature is lowered to 1,000°, the stack remaining at 500°,
the
loss would be one-half.
if

[To be concluded.]

New

Hydro-electric Power Plant for
Nevada Mining District.
The Mono Power Company, which has exclusive

rights to power sites and water reservations on
the Owens River, in California, has completed its
revised plans for an electric power plant for the
transmission of power to Goldfield and other points
in Nevada.
The distance of transmission will be
about 100 miles. The initial installation is to include
three 2,500-kilowatt direct-connected generating sets,
each consisting of a three-phase generator and a
high-head turbine wheel operated under a head
of 53° feet of water.
force of workmen has
been employed on the hydraulic work for some
months past, and a water tunnel has been completed connecting the ditch system with the upper
waters of the Owens River. Leon M. Hall of San
Francisco is the consulting electrical engineer for
the company, which is backed by Edson F. Adams
of Oakland. This system was projected before any

A

transmission system had been commenced
with the new Nevada mining district as the objective point, but a refusal to permit the Owens
River line to cross government reserves caused a
serious delay in the carrying out of the enterprise
and other concerns began to deliver electric power
in' Tonopah and Goldfield some time ago.
electric

:

:

:

:

:

WESTERN ELECTRICIAN

200

Characteristics of Coal as Affecting Performance with Steam

Some

Boilers.

By W.

1

Abbott.

L.
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FIG.
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Effect Produced in Steam Generation by Coal
of Varying Sizes.
The experiments illustrated by the diagram

0.25,

0.50, 0.75,

that

screening process were necessarily the "same kind
of coal," except that some portions were uniformly
larger and others smaller, and that the smallest,
As
on account of its size, was higher in ash.
shown by the curves of efficiency and capacity in
with
a
the diagram, five tests were made, each
In all other respects, howdifferent size of coal.
influencing
conever, everything was equal; thus
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STEAM GENERATION OF BOILERS AS AFFECTED
BY COAL OF VARYING SIZES.

2.

ditions, except those due to size of coal, were constant.
In this way relative values for the feature

studied
It

is

centage

were obtained as shown by the diagram.
well in
of ash

this
in

connection to give the perdry coal of the various

the

sizes

Square screens.
Through.
Over.
Size of coal in inches
"
,"
',',

','.

1.25
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The high per
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A

cent,

in

the

Ash in
Dry Coal.
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0.50
0.25
0.00

smallest

portion of a paper presented before the

size

13.7

14.0
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20.8
30.8
is

not

Western Society

of Engineers. Chicago, September 5. 1906. Mr. Abbott
operating engineer of the Chicago Edison Company.

is

chief
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of

sult

Illinois.

and 5)

(Figs. 4

illustrate the resize of coal is

With each the

tests.

measured by screens with square openings ranging
in dimensions from 0.25 to 1.50 inches, advancing
by 0.25 inch, and the average sizes of coal as
shown at the base of the diagrams were calculated from sizing tests made with these screens,
and represent the dimension in fractions of an
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FIG. 4.
CAPACITY OF BOILERS AS AFFECTED BY SIZE
OF COAL SCREENINGS.
inch of openings in a screen which would allow
one-half of the coal to pass through and the
other half to go over the screen, and it is this that
is designated as its average size.
In the diagrams, Fig. 4 shows the effect produced
on horsepower output owing to this variation in
size of the coal, and Fig. 5 illustrates the resulting
efficiency from the same cause and for the same

efficiency

with

tests

of the
it arrived, or, in other words, was
Beginning
composition shown by the analysis.
with the test of the second day, a quantity of
refuse from the stoker ash pits was added to the
This refuse was first weighed
coal to be used.

as the

of coal increases, until a point is
reached when the quantity of large pieces becomes
so great that there is not enough fine material to
properly close the interstices between, with the
result that performance drops off, due to excess of
air, until a condition is reached when all of the
pieces of fuel approach uniformity, when owing
to greater agreement in size they fit together better,
and in a measure produce a homogeneous
mass similar to that secured by the fine dust
filling the spaces in the fuel bed in the first case.
The presence of fine dust in excess is a great
and important source of trouble. Referring to
Fig. 2, coal through an 0.25-inch square screen
produced only 108 horsepower, yet a size of fuel
size

just as

known

it was
mixed with the coal in the required
proportion, and increasing amounts were added in

pass through an 0.25-inch round hole
(a
smaller aperture than the square opening), will
produce as high as 600 horsepower under the same
boiler.
It is true that the lower ash content of
the washed coal has a considerable influence, but
this is offset by the larger size of the square
screen as against the round one.
To arrive at a better understanding of the
physical make-up of these two characters of fuel,
80r

thoroughly
rr.

aoo

used in

The diagrams

ter
;

and the large pieces broken up, after which
1000

boiler

:

---

and

1.0

The coal was all from one lot, so
inches.
the
resulting ^ from
the different portions

smaller

the

and capacity drop
both small and
large coal.
This is a peculiarity which may be
explained as follows
Performance becomes bet-

(Fig. 2) consisted in the use of coal separated
into various sizes by means of screens having the
1.25

with

1906

Effect of Variation in Size of Coal Screenings.
In Illinois and Indiana, coal not sold as mine
run is separated largely as lump and screenings,
and such screenings furnish about 90 per cent, of

The curves for both
midway between the

„+-

-

elevation of the larger boiler.

following square openings:

_

15,

tests.

one of the

of tests differed only in sizes-; its boiler
was 12 tubes high and 16 wide, contained 4,000
square feet of heating surface, provided with a
superheater and served with a chain-grate stoker
of 66 square feet in area. Fig. 1 is a sectional

made

composition were
above mentioned.

the stoker fuel

This diagram (Fig. 3) gives results of 18 tests
made to determine the effect of varying quantities
One result of its
of ash associated with coal.
presence is to reduce the heating power, owing
Therefore
to displacement of combustible matter.
in this connection ash may be considered as a
dilutant, and if this was the only result of its
presence, it would have no effect on heat efficiency secured through a boiler. A proportionately
less amount of water would be evaporated by a
pound of such mixture of ash and coal, of course,
but efficiency would not be affected. If, however,
ash acts in some other way as well, such as an
obstruction to the combustion process, the effect
of its presence is doubly harmful.
To insure that the result would not he affected
by any influence other than that of the ash, special
coal was used which came from the No. 7 seam,
north of Marion in Williamson County, Illinois.
It
was prepared in a Stewart washer and is
known to the trade as No. 4 washed coal, a size
made by passing over a screen having one-quarterinch round openings and through one having simiIts composition is replar one-half-inch openings.
resented by the following
Moist Coal:
Moisture

diately among the tubes of the boiler; this boiler
Wilcox superwas also fitted with a Babcock
heater having an approximate area of 1,000 square

The other apparatus employed

in Coal on Capacity

Efficiency.

is

boilers, one being 14 tubes high and 18 wide, of
approximately 5,000 square feet of heating surface,
fitted with a chain grate stoker of 75 square feet
in area, which discharged the gases of the fire
from under an ignition arch five feet long, imme-

feet.

to ash in the coal itself, but to the fact that
of the fine-sized foreign matter separated from
larger coal, or which comes from roof or floor of
the mine, naturally finds its way into this smaller

due

all

coal.

and efficiency obtained with a
the result of many influences more
or less variable in character, and for the purpose
of studying some of these influences certain experiments were conducted in which coal screenings were used, the results of which are pxe.sented in this paper.
The apparatus employed in the researches to be
considered consisted of two Babcock & Wilcox

The

steam boiler

September

This fuel composition
each test which followed.
was, of course, weighed as used and a sample of
it selected for analysis in the regular manner.
It appears from the diagram that useful effect
from the fuel drops to zero with 40 per cent, of
ash, notwithstanding the fact that the other 60
The
per cent, of the composition was pure coal.
fact should be emphasized that although over half
of the composition fed to the fire was fuel, it
burned without producing any useful effect, for
which there are two reasons: (1) That on account of obstructed air supply through the fuel
bed, incomplete combustion and escaping hydrocarbons carried away a portion of the heat because the gases passed immediately among the
The other is, that owing to
tubes of the boiler.
the presence of an excess of ash the percentage
of fuel on the rear portion' of the grate is greatly
reduced.
On this account a larger proportion of
the air passing through the fuel bed does not
combine with the fuel, but enters the furnace as
free air.
As the prime function of a furnace is
to heat the gases passing through it, any increase
in the amount of air entering the furnace without
a corresponding increase in the amount of fuel
burned must result in a lowering of the furnace
temperature.
This lowering of temperature, besides making
a long smoky flame which reaches up among the
boiler tubes and is there chilled to below the
burning point, also reacts on the fuel bed, reducing
the rate of combustion and still further increasing
the adulteration of the furnace gases with free air.
When the temperature of the furnace has been
c
thus reduced to about 6bo
F., the boiler is unable to absorb any more heat than is necessary
to make up for radiation losses.
It will be observed that the points on the diagram do not fall in symmetrical order. This is
particularly true of ash percentages of about 34,
which may be explained by the refuse used in
these tests being probably of a more fusible character than with others.
These tests with the ash
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were made of the dust of each, using that
which would pass through a 20-mesh

quantity
screen,
table

with

the

shown

results

in

following

the

Quantity and Size of Coal Dust Below 20-mesh Screen.
Per Cent, of Different Sizes.
Through Through Through Through
20 and
40 and
60 and
80 and
Through
Dust Sample.
Over 40.
No. 5 washed
63.36
Dust through %-inch
square screen
46.10

Over

60.

Over

80.

Over

100.

]

16.78

6.51

13.87

8.18

3.84

28.01

13-78

7-57

4.38

25.74

10.42

Average of five tests
from ordinary
screenings

48.50

The

quantity of the extremely fine dust through
the 100-mesh screen is shown to be almost three
times as much in the unwashed as with the
washed coal. The third line of the table is an

average from

five

tests

taken from different

lots

of screenings, and it shows an approximate agreement with the quantities from the duff through
the one-quarter-inch square screen, from which it

:

September

15,

:

:

follows that the presence of the fine dust has

Result of Different Thicknesses of

an

Fire.

excess of air accompanies a thin fire, and
because of it, efficiency produced through the
On the other hand, a thick fire
boiler is affected.
reduces the excess of air, but increases the volume
of hydrocarbon gases which leave the surface, or
If a furnace
in other words, makes more smoke.
located between the boiler and stoker, these
'is
gases will be burned, otherwise they will largely
escape among the tubes of the boiler as they did
Therefore, under these conditions a
in this case.
thin fire increases the loss due to excess of air,
but decreases that due to smoke and incomplete
On the other hand, a thick fire recombustion.
duces the excess of air, but increases the smoke
and escaping combustible gas, and so the best
thickness of fire may be a matter of importance.
With this type of boiler of a height of nine tubes
when served with chain-grate stokers discharging

207

many lines, since the strike was
During the 11 days the only means of
communication between the downtown section and
the new retail districts was by the Geary Street
and the California Street cable roads. The former
had comparatively few cars and a number were
broken down by the overcrowding to which they
were subjected. The California Street line had
only eight cars, as all of its rolling stock was
per cent, in

to 50

declared.

fuel.

An

.

destroyed by the fire.
The present programme is for the United Railroads to select one arbitrator and the Carmen's
Union a second, the two to decide upon the third
member of the board of arbitration. All questions
of wages and hours are to be decided by this
board.
It is expected that the rehabilitation of the several important lines of the United Railroads that
had not been operated since the fire will be proceeded with as soon as a force of track laborers
can be secured.

Comparison of Thury Direct-current
and Three-phase Transmissions.
1

At a time when the direct-current transmission
system of Mr. Thury is being widely considered
in connection with long-distance power transmission, and especially in the case of the 700-mile
transmission from the Zambesi Falls of South

Ann
^

u
a

11
12
6
7
8
9
10
thick ness of fire in inches
uniform heat efficiency of boilers with
varying thicknesses of fire.

fig. 6.

5

immediately among the tubes, it is always most
economical to produce as large a volume of smoke
With boilers
as possible with the coal being used.
of 14 tubes in height the conditions are different,
because such boilers are more efficient.
With an ideal boiler the final temperature would
be the same as the atmosphere, therefore an unlimited excess of air could be used without causing
No practical boiler can, of course, be
heat loss.
an ideal one, but the Babcock & Wilcox type of

high approaches much nearer to it than
does one of nine high, and for that reason is
more efficient, and in this connection is quite
unique, as Fig. 6 will show.
The curves of efficiency in this diagram illustrate a constant heat efficiency produced through
the boiler for a full working range in thickness
of fire, insuring not only maximum excess of air
but, incomplete combustion loss as well, yet efficiency remained uniform, and the only opportunity for the "skillful" and "intelligent" fireman
14 tubes

in selecting that thickness best suited to cais
pacity requirements.
The coal used in these two series of tests was
very uniform in size and ash content, and for
these reasons was well suited to the purpose of
the experiments. In the series with thickness of
fire from 4.5 to 8.5 inches, what is known as No.
S washed coal was used, a size which passes
through -a screen having round openings 0.25-inch
With the other series and a larger
diameter.
range in thickness, wasned screenings were employed.

San Francisco Street-railway Strike
Broken.
After 11 days of total suspension of business, the
United Railroads of San Francisco resumed the operation of its street cars in San Francisco on the
evening of September 5th, after 2,000 of Farley's
strike breakers had arrived. The striking employes
consented to return to work and arbitrate afterward,
on telegraphic instructions from W. D. Mahon,
president of the international organization of streetrailway employes. President Calhoun of the United

Railroads says there is a possibility that, since business has been resumed, he can come to an understanding with the men without an arbitration
board.
It is asserted by Mr.
Calhoun that the
wages paid carmen in San Francisco are 41 per
cent, higher than the average wages
paid carmen in the East and 8.4 per cent, higher than
the highest paid
in
any other American city.
He says that the cost of living in San Francisco
has not advanced
more than five per
•

cent,

The

since

the

fire.

suffering

inhabitants

of

the

city

hail

the

resumption of street-railway traffic with delight, as they were worn out with tramping over
the debris of the burned districts and discouraged

from the serious

;
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enormous influence on the burning of the

*

:

falling off of business,

amounting

Africa, it is interesting to note the results arrived
at under certain conditions by Signor Motta of
the Milan University, who, acting on behalf of the
City Council, undertook a lengthy series of calculations and tests, and has finally decided in favor
of the three-phase system and against the directcurrent system.
The city of Milan has its public lighting provided by its own steam plant, and the private lighting and power for traction is supplied by the
Milan Edison Company, which is one of the oldest
electric power companies of the world.
The tramway system, however, is the property of the municipality, and of late strong agitation has arisen
in favor of making the tramway system entirely
municipal.
The general conditions are as follows
Water rights have been acquired at Grosoto on
the Upper Adda River, in Valtellina, where the
supply will be sufficient to provide 38,200 horsepower at the turbines, or, approximately 28,000
kilowatts at Milan at the secondaries of the transformers.
The transmission line is to be 150 kilo-

pass over the Orobie Mountains, a part of the Pre-Alpine range, the highest
point being 3,500 feet above sea level.
The comparison above referred to was made on
the basis of 150,000 volts continuous current and
60,000 alternating three-phase current, these values
being settled by consideration of' the most economical voltage of each system.
I he Thury system was to consist of 10 groups,
each group to have four generators, driven by
one water turbine, the voltage limit per group being 15,000 volts. The preliminary system provided
for a continuous-current transmission line, having
both positive and negative conductors, tbe earth
return not being employed and no permanent earth
to be made at all on the system.
The 60,000-volt three-phase scheme is to consist
of a number of units operating in multiple in the
usual way with no novel features, the exact frequency to be determined later, but probably it
will be 42 cycles.
The summary may be divided into two comparisons, as follows

meters long and

will

Alternating-current
Machinery, including

Three-phase

System.

— (1)

transformers, switchboards,
(2) line, including insulators,

3,750,000 francs
lightning arresters, etc., 6,410,000 francs.
actual calculated cost of the machinery for
the Milan sub-station on the Thury system was
3,600,000 francs, whereas the cost of the transformers for the three-phase system did not exceed
790,000 francs.
The costs include the interest on capital during
construction. The period ot construction may be
assumed the same in each case.
The cost per
kilowatt per year, including all items, gives a calculated value of 160 francs for the three-phase
system, this being based on the assumption that
8,760 hours per annum will be demanded that
is,
full load the whole year,
which, under the
peculiar conditions of power demand in the city
of Milan is not an unreasonable assumption.
An additional steam station for peak loads with
a maximum output of 9,000 kilowatts and an average of 4,500 kilowatts for the whole year, and
provided with accumulators, will also be provided, but no estimates of cost have as yet been
prepared for this scheme.
The demand for power in the city of Milan
during the last few months has increased so
rapidly that it is doubtful if this scheme will be
etc.,

;

poles,

The

—

sufficient, and power is being eagerly sought for
from other sources. The traction system in Milan

may

be said to operate for 17 hours in every
and during the remaining seven hours some
of the factories will be offered exceptionally cheap
rates to encourage their operation at this time
for this class of customers at present 3,000 kilowatts are supplied every night.
Other details of the comparison of interest are
as follows
The three-phase line to consist of three wires,
each of 240 square millimeters section, and the
continuous-current line to consist of four wires,
two for each side and each of 140 square millimeters section.
One feature which was a strong
consideration in the decision to adopt the threephase system instead of the continuous-current
system was the proposal of Mr. Thury to have 104
commutators in series throughout the whole system.
24,

A

Trolley Funeral Car for South
Africa.

[From

the

London correspondent of

the

Western

Electrician.]

far as I am aware, to South Africa belongs
the credit if it is a credit of being the first
British colony to make use of the electric car for
funereal purposes.
I am able to give herewith a

So

—

—

view of a funeral car which has been constructed

Efficiency Comparison.

—

Continuous-current System. The
overall
effiency of the two systems shows three per cent,
in "favor of the three-phase plan, the values given
below being based on the full load of 28,000 kilo-

The

watts.

detailed efficiencies are as follows
Per Cent

Water pipe

efficiency
efficiency

Turbine
Generators
Line
Motors

96.5
75.0
92.0
95.3
92-0
93.0
54.2

..

Alternators for secondary distribution
Giving a total over all efficiency

—

Three-phase System. The efficiency of the water
and turbines remain the same that of the
line, however, drops to 91 per cent., and the total

pipes

;

overall efficiency

is

55.8 per cent.

Cost Comparison.
The costs of the two schemes as calculated show
in favor of the continuous-current system by 1.6
per cent., the figures being approximately 10,000,000 francs for the continuous-current transmission

and 10,160,000 francs for the three-phase system.
These costs are based on machinery, switchboards,
insulators, poles, transformers for the alternating system and motor-generator transformers for
the receiving end of the Thury system.
The following subdivided costs are of interest
as showing a remarkable feature of the continuous-current Thury system, viz., the extreme cheapness of the transmission line and the high cost
of the motor-generator transformers at the receiving end.
Continuous-current System.
(1) Machinery, including transformers, switchboards, etc., 7,000,000
francs
(2) line, including insulators, poles, lightning arresters, etc., 3,000,000 francs.

line,

—

;

1.

From

the

London

Electrician.

A

TROLLEY FUNERAL CAR FOR SOUTH AFRICA.

by a British firm of car builders to the order of
the

Durban Corporation.

is arranged to take two funerals at a
time, the ornamental doors seen on the right of
the photograph opening outward, the first coffin
going on the top shelf and the second one on the
The funeral parties
floor of the car on rollers.
are divided by a partition in the center of the
coach from each other, the car being handsomely
fitted up with rattan cross seats and dignified fittings throughout, the whole style of decoration
being silver and black.
The car is mounted on one of the new style of
radial tracks with a wheel base of eight feet six
inches, and there is a platform at the rear end for
passengers to enter and leave the car. The electrical equipment is of the British Westinghouse
Company's type, the car itself being constructed by
Milnes, Voss & Co. of Birkenhead. The roof of
the car is of the monitor type and is fitted with
hinged ventilators and ceiled with lincrusta panels,
The
purple.
painted white and picked out in
shades are also purple to harmonize with this
roof, and between the two compartments for passengers is a sliding door with ornamental glass.
The whole car is of the most elaborate description, and information from Durban shows that it
In fact, a funeral car for
is
in frequent use.
natives on similar lines has been constructed on
the spot, the car shown herewith being exclusively

This car

used by Europeans. The cemetery at Durban is
a considerable distance outside the city, and a
special line was laid thereto by the Durban Corporation.

G.

:

:
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FALL TRADE PROSPECTS.
business outlook in the fall- of 1906?"
agree that the prospect is in every way a bright
and hopeful one. This practical unanimity of sentiment is highly gratifying, and the following expressions of opinion on the subject will be read
electrical

Ausay

and
the

time."

We

also feel
year 1907."

that

the

outlook

bright

is

for

the

H. Kimball Loud, H. M. Loud's Sons Company,
Sable, Mich.: "We find the cedar-pole and tie
trade very good this year, and the outlook for this
The prices are
fall is encouraging in every way.
good, with a tendency to rise, and the demand

Au

that could be asked."

all

W. Marsh, vice-president, Standard UnderJ.
ground Cable Company, Pittsburg, Pa.: "We beg
to express our opinion that the outlook is excellent for fall business in the electrical industry in
in fact, we believe that it will be larger
general
than ever before in the history of the business."
;

Hunting, sales manager, Fort Wayne Elec"The prospects
Fort Wayne. Ind.
at the present time seem to us to be most favorable for a very large electrical business this fall.
Business has increased very materially over last
year, and we see no reason why the remainder
of this year should not continue to show a substantial increase over last."
F.

S.

Works,

:

O. Oliver, Stromberg-Carlson Telephone Man"We are
ufacturing Company, Rochester, N. Y.
pleased to report that business with us is exceedhave had a most prosperous sumingly good.
mer, and the outlook for fall and winter is exare anticipating closing
ceptionally bright.
several large contracts, and the general outlook, as
above stated, is very good."
J.

:

_

We

We

F.

treasurer.
The Cutler-Hammer
"We
Company, Milwaukee, Wis.

Pierce,

L.

Manufacturing

:

consider the outlook excellent for business in our
Manufacturers' facilities all over the
line this fall.
country are being taxed to the utmost to meet the
With bountiful
demand for high-grade goods.
crops as a basis and the general -condition of the
iron and steel industries, there certainly appears
to be nothing but prosperity in sight."

W.
Myers

W.

M'umma, sales manager,
Company, Springfield, Ohio

:

Rohbins &
"We have

to feel that the fall trade in the
will be at least steady, if not on
are just closing the biggest year
of our history in the electrical line, and as the
demand for our goods has been steady all year,
rather becoming more marked the past few months
than earlier in the year, we are inclined to think,
as above stated, that the trade will be steadily
on the increase."

every

E.

Wood,

C.

Mica

Insulator

Company,

New

"We

believe that our order file reflects
manufacturing inelectrical
in
the
conditions
dustry, for the reason that our main business
is supplying insulating parts to the manufacturers
of dynamos and motors. Basing our opinion on its
condition, we look forward to a good' demand for
are told
our insulating specialties this fall.
by some of our customers that they are finding
it necessary to operate overtime in order to keep
up with the demand, which shows no signs of
certainly think the outlook for
abatement.

We

Whitmore, manager, Manhattan Electrical
"There is every
Supply Company, New York:
indication that the coming fall will he one of the
most prosperous -known to the electrical trade.
E.

tric

ing specifications."

York:

with interest

is

various parts of the country up to the close
of the year, regardless of snow and frost, instead
of ending, as usual, ahout November 1st. Hence
hardly necessary to add that the conduit
it
is
business of 1906 will show the maximum over
several previous years in amount of output of conalthough the amount of profit has been
duit,
greatly reduced over other years by the advent of
new competition, low prices and rigid and exact-

reason

line
the increase.
electrical

We

Walter Ramsey, manager, American Arc Lamp
"August business
Company, Kalamazoo, Mich.
Each month this year
was exceptionally good.
we have more than doubled the business for the
corresponding month of 1905.
We are establish-

We

business during the
exceptionally bright."

fall

and

spring

months

is

V. R. Lansingh, general manager, Holophane
"The outlook for
Glass Company, New York:
fall business
for electrical industries in general
seems to us to be better than for many years in
the past, as far as we can judge from numerous
reports which we have obtained from different
The
parts of this country, Canada and Mexico.
general prosperity in the electrical lines ;s reflected in the business of the Holophane Glass
Company, the orders through the summer running
over 100 per cent, larger than the corresponding
months of last year, and the demands for future
shipments being greater by SO per cent, than durCollections are
ing the corresponding year past.
also good, and the whole country seems to be
exceedingly prosperious, with no sign of a deare looking forward
crease in this condition.
to this condition of affairs to be with us for at
least another year, although the presidential election in 1908 will probably affect matters to some

We

extent."

A. Stranahan, sales manager, Allis-Chalmers
Milwaukee, Wis.
"Judging from the
last year, in which the volume of our electrical
business has more than doubled, and considering
the continued interest in all business with which
electrical machinery is in any way connected, we
anticipate a still greater volume during the coming
year. In order that we may be able to care for
this increase, we are hastening to completion the
extensions to our West Allis Works, which will
greatly add to our capacity in all lines of electrical
machinery as well as increase our facilities for the
manufacture of our prime movers, including various tvoes of Corliss engines, steam engines, hydraulic turbines and gas engines. We find a growing tendency upon the part of purchasers of
power machinery to place their orders for complete electrical units, including the prime mover,
and, as we are in position to furnish complete installations, including the prime mover for steam,
gas or hydraulic power, the demand upon our
manufacturing facilities is constantly increasing.
We also have a growing demand for all kinds of
electrical machinery to operate in conjunction with
our mining machinery, crushing and cement mamachinery and sawmill machinery,
flour-mill
chinerv.
Altogether our position is naturally more
favorable than with a company manufacturing
only electrical machinery, but independently of this
it
is
our opinion that the outlook for electrical
business during the coming year is very bright."
O.

Company,

ing also a promising foreign trade, having recently
to New Zealand,
The outAustralia, Venezuela, Spain and Italy.
look in the arc-lamp trade is certainly splendid.
Every indication points to an unprecedented business during the coming season."

made good-sized lamp shipments

G. H. Rettew, general manager, Helios Manufacturing Company, Philadelphia, Pa.
"In our
storage-battery department we are very busy at
the present time, and both inquiries and orders
which are coming in indicate an unusual amount
of business during the fall and winter; this particularly applies to batteries for electric vehicles
and to storage batteries used for ignition purposes in connection with gasoline automobiles.
In general we feel that all electrical lines will be
in
great demand during the coming fall
and
winter."
:

E. F. Kirkpatrick, sales manager (Chicago), McBrazil, Ind.
"The underground
conduit manufacturer does not usually look for
'fall
business,' since his product is sold in the
first several months of the year and installed, as
a rule, previous to coming of frost, except in the
•

Roy Clay Works,

:

South, where underground work goes on in winter
summer. This year, however, all precedents in our business have been ignored, due to
an unusually large amount of underground electrical wire subway construction, principally in the
eastern states, and we therefore not only anticipate a 'fall business' but also a 'winter business,'
as a large amount of subway work will be done

as well as

nold

L. P. Sawyer, manager, Buckeye Electric Company, Cleveland, Ohio
"It is gratifying to be
able to say that business for our company for
the first eight months of 1906 shows a very decided increase over the corresponding months of
In January of 1906 I stated through your
1905.
publication that I thought our increase of business
for the year 1905 was due largely to the general
awakening of the central-station men and consumers of current to the possibilities of electricity
in general.
I believe today that this awakening is
spreading out and that all electrical men, from the
manufacturer to the buyer of apparatus of any
kind, are more thoroughly awakened to the possibilities than ever before.
There would naturally
be a certain percentage of increase, owing to new
installations, but we believe the increase of the
last eight months over the corresponding period
for 1905 is not due entirely to this natural perbelieve it is due a great
centage of increase.
deal to the co-operative work of each and every
man in the electrical business. If this co-operation
in all lines of electricity can be kept up
and
pushed as it has been for the past year or more.
I
am confident that all branches of the electrical
business will continue to increase rapidly.
Lamp
manufacturers are this fall putting new lamps on
the market in order to meet the lighting conditions
that have not, heretofore, been properly met.
Such
progressiveness will undoubtedly mean a further
percentage of increase in the incandescent lamp
business.
As stated above, by working with the
consumer and trying to meet each and every condition presented to him, the lamp manufacturer
as well as all other electrical manufacturers should
find the next season one of great activity."
:

We

1906

:

activity

the

in

building

of

industrial

plants

so

designed and equipped to use electricity in all its
branches to the greatest advantage. From our
point of view we believe there is considerably
more activity in this direction than ever before.
In connection with the building of interurban
railroads there seems to be a tendency toward
more conservative financing methods, and, therefore, the activity seems to be more in extending
'going' propositions rather than the building of
new roads. The consolidation of contiguous companies into one system and the natural betterment
of the properties is marked, but the actual volume
of building operations in the electric-railway line
seems to be less.
Investments in hydro-electric
properties are getting more popular every day.
There is apparently a very promising business to
be developed in the near future in connection with
waterpower development combined with irrigation
enterprises, in which electricity will be used for
pumping.
A number of large tracts of land are
to be developed by private enterprise in the West,
in

which

be

used

electricity
to

operate

from waterpower plants
cement and beet-sugar

will
fac-

The electrification of steam roads is coming on slowly.
Among the next developments to
be looked for are upon pushed grades
in
the
West, using current generated by the waterpower
developed along the line of the road."
tories.

The Uses

of the

Nernst Lamp.

Max

Harris of Pittsbur"- read a paper at the
recent convention of the Clio Electric Light Association entitled "Some Notes on High-efficiency
Units by the Manufacturer." Mr. Harris is connected with the Nernst Lamp Company, and in
the course of his paper he said
"Some of the advantages accruing to the central station by the use of the Nernst system will
be briefly set forth.
After all, the most important advantage is its ability to obtain and hold
business
not
already
new
enjoyed by the central
station.

"Another advantage of the system

:

:

15,

George A. Damon, managing engineer, The ArCompany, Chicago
"We find the greatest

in

Almost without a dissenting voice the electrical
business man and engineers who have answered
the Western Electrician's question, "What is the

H. H. Woodworth, advertising manager,
"I can
tomatic Electric Company, Chicago:
very briefly that prospects were never better
that this condition keeps getting 'more so' all

September

hold

customers

is

its

who

ability

are dissatisfied because
of insufficient illumination or high cost. It has
been the writer's experience with this class of
consumers that what they most desire is better
and increased illumination without material increase in cost.
This can invariably be accomplished by the installation of a sufficient number
of units of proper size.
"Again, in the case of so many merchants who
are using electricity for lighting their window
displavs and gas arcs for interior illumination,
by cutting down some of t"ie current consumed
for the window display illumination and replacing
the gas arcs by a complete Nernst installation,
the consumer, at about an equal cost for a complete
electric
installation,
replacing the
former
gas and electric outfit, is secured for the central
station with dual advantages to the central station of an increased sale of current and a load
which instead of being an entirely peak and afterpeak load becomes a distributed load, with part of
it in use during the day hours.
"Again, the installation of four three-glower
lamps instead of two arcs will invariably result
in an increased use of electric current, as, during
the early morning and evening hours when the
use of two arc lamps is too expensive for the
average small merchant, such users will operate
two of the three-glower lamps.
"In many cases on record central stations have
changed their flat-rate tq meter-rate contracts by
installing Nernst lamps, and it requires no lengthy
argument to convince you that in all such instances it is the proper move to install lamps of
the highest efficiency available.
"As a means of broadening the peak the Nernst
lamp is used. This is due to the ability of the
central station to obtain a large number of small
consumers, who, as a rule, have a connected load
very nearly equal to their daily-peak consumption,
and which class of consumers is better than a
small number of so-called large consumers, who,
as a rule, have a connected load greater than their
usual daily-peak consumption.
"Another advantage lies in the fact that while
central stations have been trying 'to sell current
at the meter,' they now generally recognize they
must go further and act as illuminating engineers,
and accordingly become more interested in actually selling illumination.
With the Nernst system
this problem is made easier for the central station by reason of its many advantages
quality
of light, efficiency, appearance and flexibility of
the system.
"In conclusion, your attention is directed to the
recent development of a series system of single
vertical-glower Nernst lamps for street lighting.
Briefly,
the system consists of placing in circuit on any alternating constant-current circuit of
6.6 or 7.5 amperes a series transformer with each
single-glower lamp. The total wattage consumed
by the series transformer and lamp is 115 watts.
By the use of this system central stations are
placed in a position to compete with the singleburner Welsbach gas system."
to

—

"

September

15,
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THE SMALL CENTRAL
Practical Hints on

CHAPTER

:

Its

STATION.

ing the filament to vibrate.
Vibration will cease
quickly in a poor vacuum. A test for the continuity of a filament is obtained by bringing the
lamp up to a dull red glow. If of proper con-

Construction and Operation.
work along and will be found advantageous in the long run.
Quoting one of the leading lamp manufacturers,
the following will be of interest:
"Nothing produces such radical improvement in

struction, the filament will appear uniform in
color,
being free from bright or dark spots.

the lighting service as, first, the exclusive use of
the best lamp, and, second, the frequent and regular renewal of dim lamps. These principles are

tested at

help the good

(Concluded.)

X.

209

Arc and Incandescent Lamps.
Incandescent Lamps. Growth of business

—

is

hindered by no one thing that occurs in centralstation operation so much as by the continued use
of dim incandescent lamps. The appearance of
such lamps is most assuredly a poor recommendathe prospective patron of the service.
tion to
Dim lamps result primarily from one of two causes
the installation of a poor grade of lamp or the
burning of a good lamp beyond its economical

the

—

pel

and practice of the leading centralmanagements, and should be law and gos-

precepts

station

for

The

every electric-lighting company
installation

and use of a good lamp nat-

A wattage and candlepower test should show a
lamp well within a range of 10 per cent, above
or below its normal rating.
The lamp must be
its

marked

To determine

the

voltage.

accuracy

of

lamp's

a

rating

a

photometric test
is
necessary. While taking
candlepower readings, wattage readings should also
be taken. These results may be plotted on
a diagram, measuring the watts on a horizontal base
line with the zero at the left, and the
candlepowei

on a

vertical line with the zero at the foot, the
zeroes of the two lines being coincident. Starting
with the 16-candlepower point on the vertical line
we move horizontally to the right until we intersect a vertical line drawn from the 56-watt point
on the base line. The intersection of these two

/9
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intersection of

fall
well within a 10 per cent, rectangle constructed by drawing horizontal lines from points
10 per cent, above and below the 16-candlepower

^^

from points on the base
above and below the 56-watt
point.
Such a diagram (not drawn strictly to the
10 per cent, limitation in wattage) is shown by

<
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form the center of the test diagram.
two lines representing the wattage and candlepower of any lamp tested should
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Life Test and

Fig. 23.

Candlepower Diagram,

Comparative Candlepower Diagram.

CURVES ILLUSTRATING VARIOUS TESTS OF INCANDESCENT LAMPS.
life.

A

life.

It is

poorly constructed lamp has no economical
an extravagance that cannot be afforded.
The one way to get around furnishing current to
poor lamps, and thereby being credited with poor
service, is to furnish the lamps oneself.
In order
to do this the central station must supply renewals free of charge or at least at the cost figure.
Assuming that the central-station management has
contracted for a year's supply of lamps from a
manufacturer whose product has been decided
upon in competitive test, then the object becomes
to get these lamps, and only these, upon the service.
The adoption of the best lamp and the exclusion of all others is the motto to follow.
Free renewals, of course, immediately remove
the trouble where the life of a lamp is the cause.
Frequent and regular renewals can be made, and
a new lamp substituted whenever an old one shows
signs of weakening.
Cost renewals, while not so
effective as free renewals, still have a tendency to

the selection of a good lamp at the
Three points which should be observed in
First, that- the lamps subpurchasing lamps are
mitted are free from mechanical defects; second,
that they possess accuracy and uniformity in candlepower and watt rating; third, that the lamps
urally

mean

outset.

:

maintain their candlepower in service during a life
approximating 600 hours. The watt rating for a
lamp possessing the above characteristics should
closely approach 3.5 watts per candlepower, when

burning on a circuit of the voltage for which

it

was designed.
Under physical defects may be classed loose caps
or bases, poor vacuum, spotted or discolored filaments, weak joints between filaments and platinum
wires, etc. Any of the above defects
render a lamp unfit for .service and liable to cause
trouble if installed on the line. Loose caps and
bases will be found by twisting the cap and lamp
A poor vacuum is readily discerned by causbulb.

leading-in

Note that the diagram illustrates the reshould be obtained from an initial test
on well-made lamps. Note also the close bunchFig.

21.

sult

that

ing about center of rectangle (A B CD).
This diagram will serve to show whether

fur-

ther tests are to be made. Lamps failing to fall
discarded.
be
well within the rectangle should
Lamps that fall well within this rectangle are
shown to be of good uniform rating and should

then be tested for length of life.
The benefits to be derived from the use of uniformly rated lamps are summed up as follows
1.

Full and uniform brilliancy.

2.

Uniform power

definite

meter

When we
lamp,
hours,

consumption,

and

therefore

bills.

speak

we mean

the

of

the

length

economical
of time,

life

of

measured

a
in

burn without dropping in
will
that
it
candlepower below 80 per cent, of its normal ratconsuming during this period of time not
ing,
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more than

3.5

will

Initial

tests

number of hours.
worthy
the makes of lamps
we proceed with them as follows:

of this

termined
test

having deof

a

_

be tested on a circuit the
maintained constant. In
be
voltage of which can
ammeter and a voltmeter;
the circuit place an
the wattage of the
record these readings and note
wattmeter may be
A
test.
life
the
during
lamp
Test each lamp
ammeter.
the
of
used in place
plotted
tabulate the readings, to be

and
distances measured
on a diagram, the vertical
candlepower and the
representing
bottom
the
from
from the left rephorizontal distances measured
separately

later

of time

hours
each make
in

duration
should be
number of lamps of
for each. An average
tested and a curve plotted
give the desired
curve constructed from these will
time an avof
length
the
is,
information; that
burn economically.
erage lamp of a given make will
or 100 hours.
Readings may be taken every 50
this
Fig. 22.
Such a life-test diagram is given in
lamps.
of
make
one
for
is
noted that
By inspecting this diagram it will be
candlepower
the curves illustrate well-maintained
individual reperformance and also uniformity in
the same path.
practically
follow
lamps
The
sults.
The avBreaking of one lamp is shown at X.
per cent,
erage curve does not decline to the 80
the period of test
limit of 16 candlepower during
—600 hours. Life tests made on a good make of
resenting

A

lamp

should

show

The diagram

similar

results.

of Fig. 23 shows the average curves

—obtained from

on eight makes

tests

of

lamps-

comparison. Note the
during
difference of performance of various makes
period of test. Makes Nos. 7 and 8 would be
expensive as a gift.
All curves and diagrams shown in this discussion were obtained in an actual test made by a
the
to
large mercantile establishment previous
placing of a contract for a large number of lamps.
all"

plotted

together

for

a

tested were bought in the open market
with the purpose of obtaining an average product.
Lamps of each make were numbered and the
This was done to
labels of the makers removed.
obviate the possibility of favoritism being shown

The lamps

by the men performing the test.
The curves most clearly emphasize the importance of the frequent and regular renewals of dim
lamps. All lamps lose in candlepower as they burn.
This depreciation of light must be repaired, and
only effective way is the replacing of old
lamps with new ones. A consideration of the loss
of candlepower in lamps, as shown by the curves,
should lead every central-station- manager to the
necessity of adopting some system of lamp renewals not dependent on the customer and which
will limit the life of a lamp to a period of time
in which its candlepower will not fall below 80
per cent, of its normal rating 12.8 for a 16-candlepower lamp. The cleaning out of dim lamps
cannot be left to the customer; it must be under
the

—

of the station management.
too limited to go farther into the subject of incandescent lamps, but as a parting word
it may be urged that all central-station men thoroughly inform themselves or certain ones of their

the

control

Space

is

employes on the proper photometric testing of incandescent lamps and the importance of making
such tests on every new make of lamp purchased
for use on the lines of the company.
First-class 16-candle incandescent lamps cost not
less than 16 cents when purchased in large quantities.

[To be continued.]

Wages and Hours

in Electrical
ries.

Facto-

Figures from seven electrical establishments colby the Bureau of Labor of the United
States government show that the average wage
of armature winders is 28 cents an hour and the
average hours of work weekly 55.
Brass finishers
employed in making electrical apparatus get 28
cents an hour .and work 54 hours a week on an
average.
Women working in one incandescent
lamp factory at carbon mounting, sealing in, exhausting, etc., get, on an average, 13 cents an
hour and work 55 hours a week.
Machinists in
electrical shops get 28 cents an hour and work
54 hours a week, while pattern makers receive 38
cents an hour and work 55 hours a week.
lected

The' Auburn Electric Light and Power Company
Auburn, Neb., will extend its service to John;
son and Brock, Neb.
of

Under

this

heading will appear, from time

demand
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the campaign

central stations are

for

business which many
pushing there is no small

new

now

chance that unless care is taken to keep exhibits
in good condition, a great deal of the expense
of commercial development may be wasted. A central station may inaugurate a new-business campaign with a first-class display of domestic apparatus at

its

general

office,

and

it

may

but in a good many cases a time is
pretty sure to come when enthusiasm slackens, and
the inevitable tendency of an exhibit to deteriorate
in appearance makes itself felt.
It is something of a problem to know what course
On the one hand, the
to take at such a time.
manager feels that in some cases, certainly, the
efforts which have been made to secure new business have borne small fruit; on the other hand,
there is much to be said in favor of furbishing up
the exhibit and adding new appliances further to
attract the public's attention.
If the previous work
has been elaborate there is apt to be a feeling that
there is little more to say that is new in circulars
and advertisements. A case in point is that of a
company which had an admirable new-business exhibit with large display windows filled with apparatus on the principal street of the city which it
served about eight months ago but today the exhibit has lost its attractiveness, and it appears as
though little had been done to improve or extend
Some of the same printed matter which
it of late.
was displayed months ago at the opening of the
exhibit is still in evidence, and the whole layout
looks rather the worse for wear. Obviously it is
out of the question to prepare extensive exhibits
of a novel character at very frequent intervals, but
certainly any exhibit, large or small, ought not to
be allowed to lapse into the cobwebbed' state as
long as it is open to the public.
It is the part of wisdom not to attempt elaborate
exhibits of electrical appliances unless one can afford to maintain them with constant care. Even
a small exhibit can be enlivened by slight changes
in apparatus from time to time.
It is better to
activities,

;

display a motor-driven refrigerating outfit in firstclass operating condition for a month or two, and
then to substitute some other working device, than
to display all the equipment at once and make no
change in it for many months afterward. As for
hand-bills, circulars, follow-up letters and the like,
improvements in equipment are constantly being
made which are worthy of brief description, and
the results of operating experience ought to furnish
a perpetual topic for treatment in new-business

The

ferent installations

actual
is

financial

economy

well worth bringing

prospective customer, and
necessary to publish specific
the

it

is

of

dif-

home

to

by no means

names or so-called
trade secrets in work of this kind. Constant, persevering work is essential to lasting success in newbusiness getting, and this in many cases involves

good business common-sense far more than it requires the expenditure of heavy sums of money in
complex business-getting propositions.
H. S. K.

House Wiring Should Be Planned

to In-

clude Electric Heating.
One of the greatest obstacles in the exploitation
of cooking utensils lies in the improper arrangement of the interior wiring. The ordinary lighting
circuit designed for 660 watts will accommodate
many of the smaller devices but, as a general
rule, such circuits are not satisfactory, on account
of their location and the length of time required
to get the desired results.
By establishing friendly relations with contractors and architects their co-operation becomes a
valuable means for securing the proper number of
outlets, increased capacity of branch circuit, the
best attachment suitable for work of this character, and bringing the general standard of construction to a higher level. And it is well worth
strenuous efforts to secure and hold such cooperation as an assistant in extending this class
of business.
Another serious drawback in the development of
this business has been the lack of interest by supply dealers and salesmen who are not thoroughly
familiar with proper operation of these devices.
Unsatisfactory results have been
reported from
devices which have been called upon to do work
for which they were never intended. The time is
ripe for educational work.
Much of the business
that can be secured will not come unsolicited.
;

A general campaign of education should be started
by central-station men all over the country. Each
manager can inaugurate such a policy by. arranging
to supply the prospective consumer properly drawn
plans and specifications for the use of electricity
as an illuminant, as a motive power and for many
household purposes. J. Kermode
of
Cleveland,
Ohio, before the Ohio Electric Light Association,

—

August

22,
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at the outset

press home, in circulars, with pith and vigor, the
adaptability of electric power to the most diverse

"literature."

in the constant effort

for electric current

Maintenance of New-business Exhibits.
In

and examples which will be of assistance
and to create new demands.

to time, articles, suggestions

to increase the existing

lite

the lamps to

Install
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SELLING ELECTRICITY.

life test
watts per candlepower. A
ascertaining
its object the

therefore have for

September

Interest the

Housewives and Avoid
Flat Rates.

The inducements

of good service, courteous treatment, free renewals and day current will do much
to solve the difficulty of slow business, but- where
this does not bring in the necessary amount of
increase desired by a company, special inducements
may be employed in some cases to good advantage.
Where the company has a day current,
and I believe that no company should operate
without furnishing a
day current, special inducements can be offered that will attract residence customers especially. I have always found
that where you could enlist the interests of the
ladies in your business that you had a strong aid
if the inducements were such as to appeal to their
ideas of good housekeeping and labor-saving devices.
With a day current, flatirons can be made
to prove a profitable investment, not supplied free,
because I have always found that what costs nothing is usually but little appreciated, but supplied
at actual cost installed without further cost than
the iron. The best method of introducing the flatiron problern is to order plenty, get consent to
install on trial, say nothing about price or cost
until they have had a chance to get acquainted
with their use. Where irons are furnished at cost
it will be found that less than five per cent, will
come back to the plant when the time comes to
close the contract or remove the irons. The same
rule holds good as to water heaters, sewing-machine motors, small radiators for bedroom service,
and other like appliances costing little but adding
greatly to the convenience of the household.
One of the greatest mistakes some of the smaller
central stations are making, and perhaps the primary cause of many plants not proving a financial
success, is the system of selling current on a flatrate basis.
Many times a superintendent in order
to secure business will listen to a prospective customer as to how much current he will use and
the hours that he will use it, and, basing his calculations on the customer's statement, makes a
price too low and in a short time finds the same
customer using fully double the current he had
contracted for. In this case you have no recourse
other than to shut him off, making an enemy who
will "knock" your business afterward, or letting
him continue at a loss. If there is a superintendent here laboring under such unfavorable conditions, I would say do not sleep after you return
home until you put all your customers upon meters,
for this is your only salvation. You may
hesitate, fearing you will lose some business; you
may, but the probabilities are you will not lose
any if they are properly handled; even if you
should lose a few, don't worry, as the ones you
lose will be the ones that you cannot afford to
keep on your lines. The first thing to do is to
find out as near as possible what your current
costs to produce, and then add to that a fair profit,
bearing in mind that you are now to get paid
for all that you put out; and make your rate as
favorable as possible to the customer, never losing
sight of the fact that your rate must be such that
the consumers can afford to use the current, not
as they have been using it, but as they need it
and as it should be used. If you have the confidence of your people, it is not a hard proposition to convince the average business man that
you are giving him all that you can afford. With
this change you will find that the gross earnings
of your plant^ will increase very materially and
at the same time your output and operating expenses will decrease. I am not giving you theory,
but experience.— From a paper by Samuel Rust
of Greenville, Ohio, read before the Ohio Electric
Light Association at Put-in-Bay, August 22, 1906.
_

_

The Value

of Bulletins.

In noting that the monthly Bulletin of the
Portland General Electric Company of Portland,
Ore., is now one year old, M'r. B. I. Dasent, advertising agent of that company, remarks that it
is the
experience of the company that the bulletin's
circulation among its customers has been
most profitable. "We have secured direct results
from it," says Mr. Dasent, "showing that customers have been educated in the use of electricity
for varied purposes other than as an illuminant,
and it is conclusive that through the Bulletin a
better feeling has been created in the minds of
customers toward the company by its attitude of
taking them into its confidence.
It is undisputed
that people are distrustful of a thing, a person
or a corporation of which they know little, and

'

—

:
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feeling which the bulletin serves
it
is
While celebrating the anniversary of
to dispel."
Dasent is striving to secure
the Bulletin Mr.
Personally, he would
means for its betterment.
greatly value any criticism or honest expression
of opinion concerning the work the company is
doing in Oregon in broadening the scope of elec•

Central-station

Newspaper Advertising.

newspaper adverby central-station companies in Chicago are
reproduced herewith. The idea of using type pictures
is an old one, but it is, nevertheless, effective, inevitably arresting attention, until it becomes stale
by continued use. It is a good style of advertis-

Four examples

of recent daily

tising

ing

to

A New

latent

this

tricity.

;

resort

occasionally

to

or

to

switch

in

at

The
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Line of Alternators.

and simplest form of electric generator,
a single-coil rotating between two magnetic poles
of opposite polarity, was essentially an alternator.
first

As

the chemical generator, or battery, preceded
the mechanical generator, or dynamo, the early
conception was of a uni-directional current. Hence
the commutator was added to the early dynamo,
and little use was found for alternating current.
The modern trend of electric development, however, toward distant transmission and higher voltages, has made the alternating current, with its
advantages of transformation, greater simplicity in
generating apparatus, and greater ease in insulating the stationary generator coils, a prevailing form
in which electrical energy is now transmitted when
any great distance is to be covered.
The Western Electric Company, in addition to
its already developed line of direct-current apparatus, has just completed the design of a line of
alternating-current generators.
number of machines have been installed during the last year
and are giving the best of satisfaction.
The position of a company with the facilities
and experience of the Western Electric Company
in taking up the manufacture of alternators at
this time is particularly fortunate.
The stage of
development during which all sorts of alternator
designs were evolved and placed upon the market
is past,
and now a standard form of alternator,

A

and such a form of armature connection as will
minimize the local leakage. The back and crossmagnetization of the armature current is also reduced by this distribution of the windings and by the
form of end connections. Large running clearance
is used, thus improving the regulation by reason
of a greater excitation being required, and a constiffer
field.
The efficiencies of these
alternators are high.
Depending as they do upon
the copper and iron losses in the engine type, and
the copper, iron and frictional losses in other types,
a careful proportioning of these losses has pro-

sequent

duced machines with high
ventilation

is

a

feature,

While good

efficiencies.

in

no case

is

this

taken

advantage of to reduce the active material so as
to

impair

The

efficiencies.

of the prevailing methods of alternator drive has been the placing on the market
of three types of machines the belted type, the
waterwheel type and the engine type.
In the Western Electric Company's belted type,
of the smaller capacities, the armature or stator
is mounted in a cast-iron frame made of unusual
width and stiffness, in order to carry the bearing
brackets and resist the twisting moment due to
the belt pull.
Slide rails and adjusting screws
are provided for belt adjustment.
The bearings
are supported by brackets attached to the lower
result

—

half of the armature
shields are fastened

frame
to

only.

the

Light, removable
part of the

upper

REDUCED EXAMPLES OF TWO AND THREE-COLUMN
NEWSPAPER ADS.
It is not so
with other designs of .ads.
for continuous use in a long campaign.
The arguments of these ads have a dignified, convincing sound.
Here is what is printed
in the outline of the house
"More progress has been made in the lighting
of modern homes than in any other branch of
domestic economy.
Electricity has done it.
Still
there are people who do not avail themselves of

intervals

well

suited

this

most

efficient

and

illumination.

attractive

economy.
They may
not be familiar with the innumerable uses to
which electricity may be put in the home. Everybody knows in a general way how attractive electric light is
how clean it is and how convenient.
But the manifold safeguards and comforts which

They may not

realize

its

afford

in

—

electric

devices

the

kitchen,

nursery,

bathroom and parlor are not fully realized until
Then people will never be
they have been tried.
without them.
In hot weather or in the sickroom the electric fan is very refreshing. In the
bathroom there is the massage vibrator and curlirons ready for use.
In the nursery electric
heating pads, hot-water urns, etc., give quick relief
Steaks
to the children at any hour of the night.
may be quickly broiled, coffee quickly made, water
quickly heated
by electricity in your kitchen.
These devices are no longer luxuries.
They are

NEW WESTERN ELECTRIC ENGINE-TYPE ALTERNATOR.

ing

conveniences

which every home should be
on the new scale of reduced
July 1st the cost is nominal. For

with

Based

equipped.
rates

in

any

information

solicitor

effect

will

call

desired

with

dress Chicago Edison
Electric Company, 139

Electric
At

new

call

Main

scale of

1280.
rates, or

A
ad-

Company, or Commonwealth

Adams

Street,

Fan Rids Bank of

Chicago."

Flies.

nuisance attains its greatest proportions, and patrons .of restaurants, cafes and other places suffer extreme
annoyance from these pests, while proprietors of
such places are driven to desperation in the search
for means to rid their premises of the plague.
After suffering from the annoyance for some
time the cashier of the Oregon Trust and Savings
Bank, Mr. W. Cooper Morris, devised a means
of ridding the banking rooms of flies which annoyed the customers and seriously hindered the
clerks at their work.
Mr. Morris installed a large ceiling fan in the
vestibule at the entrance to the banking rooms.
The fan throws a never-ceasing volume of cool
air downward.
This flood of air serves as an
effective barrier to the entrance of the flies, and
free
the bank has been comparatively
of the
nuisance since the installation of the electric fan.
September Bulletin of the Portland (Ore.) Genthis

season of the year the

eral Electric

Company.

fly

having a stationary armature and an internal re-

frame.

volving field, separately excited by direct current,
has come to be the generally accepted type. After
carefully studying the conditions which prevail in
the high-voltage alternating-current apparatus, this
company is now producing and installing a line
of alternators in all of the standard types, speeds

to

and

frequencies,

which

it

confidently

believes

to

With no
hamper the

be of the best design and construction.

old and obsolete patterns and dies to
design, and with a general knowledge of the present-day class of machines, a complete line has been
laid out, in which, it is said, each part is the best
that can be produced under any conditions, and
the best adapted to its particular function.
From the viewpoint of the purchaser, the three
most important features considered in selecting an
alternator are heating, regulation and efficiency.
These features are given especial consideration in
the design and manufacture of Western Electric
alternators.
The heating is kept low by a generous design
The working
of those parts developing heat.
densities are low, and the radiating surfaces large.
All coils are so constructed as to have unusually
good heat-conducting properties, and an open con-

insures excellent ventilation.
Especially good regulation is obtained by so
proportioning the parts of the machines as to
reduce the two quantities which tend to cause poor
regulation. The local self-induction of the armature
circuit and the back and cross-magnetizing tendency of the armature current are reduced to a
Self-induction is also reduced to a
minimum.
minimum by the use of windings as widely distributed as possible, shallow open armature slots,
struction

_

This construction permits

of

easy access

machine and easy removal of the. bearing
For larger sizes the belted type is built
caps.
with separate base and pedestal bearings, in most
the

^

Slide rails, similar to
cases using three bearings.
those of the bracket type, are used.
The smaller waterwheel type is similar to the
The larger capacity is built
smaller belted type.
with separate base and two pedestal bearings. The
shaft at one end receives the waterwheel coupling
and at the other end an exciter pulley, if such is
used.
In the engine-type machine the armature is
supported in a cast-iron frame of the deep box
This frame rests at each side on
girder section.
a sole-plate and sub-base. When it is required to
slide the armature parallel to the engine shaft

sub-base is made sufficiently long and suitable
When the shifting of
jackscrews are furnished.
the frame is not required the sole-plate is omitted,
this

and the frame rests directly upon the sub-base,
The rotor in this
which is then made shorter.
type is mounted directly upon the engine shaft.
The cast-iron armature frames are made in one
piece for the belted and medium-sized machines
for the larger, engine-type machines, they are
divided horizontally, being secured at the joints
by heavy eye bolts and keys or dowels. In some
of the larger diameter of engine-type machines .the
armature is divided into quarters, preferably at
45 degrees from the horizontal or vertical line.
Special attention is given in the design of armature frames to allow for free circulation of air
In
in and around the armature coils and core.
the larger diameters, stiffness is insured by a deep
section and large moment of inertia, so that the
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deflection of the frame either from its own weight
the unbalanced magnetic pull of an eccentric
armature cannot occur.
On the larger machines a copper strip field is

or

The strip is wound on edge and exposes
outer surface to the air, bringing the flat surface of the strip into the best position to resist
the strains to which it is subjected.
The rotor construction on the belted and highspeed waterwheel machines is entirely of laminated
The poles are built up of thin sheets in
steel.
order to minimize the iron losses due to the
The pole-face is curved to proarmature slots.
duce a widening gap from the center of the poleface outward to distribute the magnetic field so
electromotive-force
as to generate a simusoidal
wave. The inner end of the pole forms a dovetail or "T" projection, which is held in a corused.
its

.

resist possible magnetic pull, due to the eccentric
wearing of the bearings.
The journals are of ample design for cool runSpecial
ning and are carefully turned and fitted.
oil grooves are provided in the shaft to prevent
creeping and oil throwing, not infrequent in highspeed machines. The bearings are lined with the
best quality of babbitt metal and have from two
Large
to four oil rings, according to the size.
.

oil

15,

1906

carrying

a thin layer
of
non-oxidizable metal,
firmly secured to the mica by a process
of firing. This conducting strip is protected by
another piece of mica placed over it, and the
whole is enclosed in a metallic casing. This unit
or "heating element" can be made to any desired
resistance.
The element may be either straight or
circular and is readily inserted into or removed
from a piece of apparatus in case of a breakdown.

which

is

wells are provided.

Novelty Sleeve for High-tension Cables.

Cooking and Heating by

Electricity.

cooking and heating is no longer an
experiment, but is constantly growing in popuElectric

larity

those who desire the refinements of
the household. The Prometheus
Company of New York has made an

among

modern

life

Electric

Realizing that the ordinary wiped joint has many
drawbacks and that it is difficult to secure men
competent to make a good joint, the F. Bissell

Company

of Toledo, Ohio, has developed the

Nov-

in

ROTOR, WITH LAMINATED POLE-PIECES, OF SMALLER SIZES OF WESTERN ELECTRIC ENGINE-TYPE ALTERNATOR.

responding slot in the laminated center by means
The construction perof double-tapered keys.
mits of easy removal of the poles for repairs.
The field center is built of heavy laminations and
is homogeneous in structure, and insures uniform
In the mestrength and go6d-running balance.
dium-speed machines of the larger sizes the field
made
of
one
steel
casting,
and
the lamicenter is

September

SINGLE PHASE WESTERN ELECTRIC ALTERNATOR OF BELTED TYPE.

elaborate study of the interesting problems involved in this application of electricity and has
developed a great variety of highly finished eleccooking and heating appliances a few of
tric

—

are shown in the accompanying group.
It has been said that among the useful applications of electric current none is more easily accomplished than the production of heat. To utilize
efficiently this easily developed heat is the underlying principle of electric heating and cooking apparatus, and to accomplish this the effort is so to
construct the apparatus that the heating device
will transmit the heat instantly and directly to
the object to be heated and to that object only.
In the case of electric cooking apparatus paris
to bring the
ticularly, the essential feature
heater in the closest possible proximity to the food
to be heated and to prevent the heat from being
transmitted to anything else but the food. These
conditions have never been fulfilled with any kind
of coal, gas or oil stoves, because the best of
these transmit only about 30 per cent, of their
heat to the food contained in the cooking utensils,
the remainder of the heat not lost through the
chimney being consumed in raising the temperature
of the surrounding atmosphere and in heating up
the stove itself and the air space between it and
the utensils. The most efficient, comfortable and
convenient method of cooking, then, is to eliminate
the stove and equip the utensil itself with the
heater, and it is this method that is employed in
the Prometheus system.
The heating unit consists of a strip of mica

which

sleeve for high-tension cables, by the use of
the joint when made is accessible, and
trouble comes the joint can be
inspected
or repaired. Any man who can handle a soldering iron can install the Novelty sleeve. An interesting possibility is that two cables may be
joined by a straight sleeve and later on this sleeve
may be removed and a two-way or three-way
branch substituted. The insulation is high and the
sleeves are impervious to anything but mechanical
injury.
The maker calls special attention to the
low cost of this manner of connection.
Referring to Fig. I, for joining paper cables (P)
to
rubber-covered wires (R), the same general
elty

which

if

FIG.

INTERIOR OF NOVELTY SLEEVE FOR

HIGH-TEN-

SION CABLES.

FIG.

ARMATURE OR STATOR WINDING OF WESTERN ELECTRIC
ALTERNATOR, SHOWING FOUR SETS OF VENTILATING

I.

NOVELTY SLEEVE FOR HIGH-TENSION CABLES.

2.

directions as for splicing telephone cables are followed, but with the advantage that the distributing

SPACES.

rubber-covered

wires are furnished complete in
porcelain tubes are held in place by
pouring lead around, them, (A) and (L). The
rubber-covered wires are held in the tubes by

nated poles are dovetailed and keyed in place.
The rotor of the slow-speed and engine-type
machines consists of a center or spider of cast
steel, and poles of cast steel bolted to the rim.
The pole-tips are laminated and secured by a dovetail to the pole-core.
The pole-face is curved, the
same as mentioned above. The rotor spiders are
made solid and pressed on the shaft in smaller

machines of
the fields

this

type,

may be

and

in

the

larger

ring.

grade of cast

The

collector

rings

are

the

capacity

to each colof a special

iron.

In
the belted
and waterwheel machines the
shaft is a solid-steel forging and of large diameter
to carry the weight of the revolving field and

The

compound, which

split.

Carbon brushes are used, several
lector

place.

Electric

Sad

irons.

Electric Griddle.

ELECTRIC HEATING AND COOKING APPLIANCES.

tubes,

is

poured in between them and

A

the entire cavity.
small hole
is provided at the top
for pouring in the melted
compound. The cover for the hole is a piece of
brass soldered to the tube to prevent loss, which
is loosened with a soldering iron pushed into place
and soldered thoroughly. Fig. 2 shows the sleeve
as it appears in use.
'The illustrations show a three-way splice. The
sleeves are furnished for one, two or three-way,
and also special designs when required. Full details and samples will be sent by the Bissell com-

pany on

filling

application.

*

September

*
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Results Obtained by the Use of Automatic Feeder Regulator.

beyond the boosting capacity of the regulator, as
indicated by the drop at the corresponding point
on the chart of the feeder voltage. The apparent
discrepancy in time is accounted for by the fact
that the chart of the feeder side was started
slightly ahead of the chart on the generator side
of the regulator.
The practical result of this demonstration is the
fact that a steady light can be obtained with incandescent lamps on a feeder circuit which also
supplies power for heavy motor service.
Not only

The accompanying diagrams illustrate in an inway the voltage regulation obtained by

teresting

means of the BR type of automatic feeder regulator manufactured by the General Electric ComThe construction and operation of this
pany.
of regulator, as well as the type IR automatic regulator made by the same company, were

type

I

How

to Get Electric Heating and Cooking Utensils into Apartment

Houses.
In

many

number

km

cities

there are

a

great

of

With

arrangement, each tenant pays
gas used in the laundry.
Appreciating the amount of business that could
be obtained by a similar arrangement, the Cleveland Electric Illuminating Company induced the
owner of a new apartment house to leave out the
gas pipe and stove in the laundry, and provide
for his

i#

larger

apartment houses which use electricity
exclusively as an illuminant. These buildings are
only equipped with sufficient gas pipe to connect
the cooking range with each meter, and a branch
from each meter to a common pipe line which

lock.

v

of the

connects to "the stove in the laundry. The owners
of these apartments furnish the laundry stove and
have the branch lines from the meters arranged
with valves that are held shut by means of a
padlock, each tenant having a key for his own

ni

I

213

I

-r-h-

enough
their

this

own

electric

respective

irons to supply the tenants on
laundry days. A circuit was run

from each meter to a gang of flush receptacles in
laundry. Each receptacle was numbered according to the suite number, and the doors on
the flush plate are held shut by small padlocks,
each tenant having a key to his own receptacle.

the

VOLTMETER CHART

A

Fig.

tenant desiring to use the laundry for ironing
applies to the janitor for an iron, which is already
provided with the proper plug attachment.
By
simply unlocking the receptacle and inserting the
plug, the iron is connected, and .the current con-

Generator Side of Regulator.

1.

sumption

6

A. M.

—o
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I

recorded

on the proper meter. The
arrangement costs less than the
placing of gas pipe and stove, and the results are
highly satisfactory.
Since the completion of this apartment it has
been suggested -to others, and at present there are
two more apartments under the course of construction that will be equipped in the same manner.
The use of the flatiron, heating pads and- other
small devices that you are fully confident will
meet with success as a wedge to open this field,
usually bring unexpected inquiries for larger articles.
By active solicitation and usual commercial methods, the Cleveland company is selling,
on
an average, 20 pieces a day of heating and cooking
utensils.— From
Kermode's paper before the
J.
Ohio Electric Light Association, August 22, 1906.
is

installation of this
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THOMSON CURVE DRAWINS

VOLTMETER CHART

Oil Engines for Electrical Work.
_The De La Vergne Machine Company, New

York, has recently brought out several new types
of oil-engine generator sets which use as fuel,
kerosene, crude or fuel oil. One of these is
shown herewith. It is direct-connected, while another set is arranged for noiseless chain drive.
The engines are of the well-known HornsbyAkroyd type, which is extensively used for wireless telegraphy and electric power and lighting both
by the United States government and in private
plants.
Several installations of this character were
mentioned in the article by Frank C. Perkins, entitled "Oil Engines Driving Electric Generators in
;

Fig.

2.

Feeder Side

of Regulator.

RESULTS OBTAINED BY THE USE OF AUTOMATIC FEEDER REGULATOR.
described
4,

in

the

Western Electrician

of

August

regulators maintain a uniform illuminabut since the lamp voltage is practically constant the life of the lamp is greatly increased.
Bo,th the BR and the IR types of regulators are
built in standard sizes for cycles to boost and
lower the voltage either five per cent., 7$4 per
cent, or 10 per cent, above and below normal.

will

the

tion,

1906.

In principle the

BR

regulator

is

a variable ratio

transformer or compensator having two separate
windings.
The primary or shunt winding is connected across the line, while the secondary or
series winding is arranged in series with the line
to be controlled, the regulator being connected
between the generator and the load.
Voltage is
maintained constant by automatically changing
the ratio of turns on the transformers and thus
boosting or lowering the voltage to compensate
for the fluctuations taking place when- very heavyservice draws large momentary currents
over the alternating-current feeder circuits.
The close regulation that is obtained with these
regulators is seen by comparing Fig. 1 with Fig. 2.
The charts were taken simultaneously with two
Thomson curve-drawing voltmeters, one on either
side of a type BR regulator, designed to boost
or lower the voltage 10 per cent.
The generator
voltage (Fig. 1) was purposely varied over a wide
range, so that the conditions are more severe than
those usually holding in actual service.
In both charts the clearly defined record given
by the Thomson curve drawing instruments is
well exemplified.
The instruments used in taking
these records were equipped with 20-to-i ratio
potential
transformers.
Therefore the voltage
variations illustrated represent the actual voltage
regulation obtained at the lamps when the feeder
circuit is 2,300 volts, since the ratio of transformation between the feeder circuit and the lighting
circuit is the same as the ratio in the potential
transformers, 20 to I.
It will be noted that the actual maximum voltage variation on the generator side during the
total time of the run was 508 volts, or approximately 22.1 per cent, of the normal generator voltage, 2^300; whereas on the feeder side of the
regulator the maximum voltage variation is held
down by the regulator to approximately 40 volts,
or 1.7 per cent.
This is true except at one
point where the voltage variation was allowed to
exceed the capacity for which the regulators were
designed, as shown by inspection of the two
charts.
The point of minimum voltage (106)
recorded at 5
osfi/a, on the chart of the generator
side of the regulator (Fig. 1) is about 1.3 volts

power

.

—

DIRECT-CONNECTED OIL ENGINE AND DYNAMO.

BR

regulator is usually built in sizes from
11 kilowatts to 22 kilowatts, while the types for
range in standard
single or polyphase circuits
Their
sizes from 5-5 kilowatts to 44 kilowatts.
capacity, however, is practically unlimited and has
The
already been extended to 800 kilowatts.

The

General Electric Company is also prepared to furnish automatic regulators of the same general construction as the standard types, but wound for
special voltages and frequencies.

Lighthouses and Wireless Stations," in the Western Electrician of September 1st.
These oil engines are built in various sizes from
five to 250 horsepower, the larger units being of
the twin-cylinder type. Several of the 250-horsepower engines have been running for some time
direct-connected to generators in the factory of
the Baldwin Locomotive Works, Philadelphia, Pa.,
and the service has been such that several more
have recently been ordered by the same firm.
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Windmill Electric Lighting Plant.
deal has been done in the way of
windmill power to furnish electric light

Not a great

utilizing
in farmhouses

or

summer homes, owing

to

the

irregularity of the windmill, making necessary the
installation of a storage battery and somewhat
complicated apparatus to regulate the speed of
the dynamo or to connect or disconnect the dy-

The whole outfit has been
or the battery.
comparatively expensive and not particularly sat-

namo

September

exhausted and valve closed, while Fig. 3 shows it
full of water, with valve open.
This device is
intended to regulate the volume of water for the
hydraulic motor at the desired pressure, regardless of the speed of the wind-driven pump. Water
is pumped from a well and forced into the regulator,
which is composed of stuffing box with
plunger.
The plunger has a weight suspended
above to give pressure to the water, and when
the regulator is filled the pressure is about 75

15,

1906

the public know that at the light office he can
get money changed, postage stamps, special-delivery stamps, either telephone, city directory, possibility of a house to rent, or any information
that will accommodate the public. These little
courtesies put your company before the public in
a good light, and at practically no cost to the
company. D. W. Low of the Alliance (Ohio) Gas
and Electric Company, in a paper read before the
Ohio Electric Light Association, on August 22,

—

1906.

Motor-driven Centrifugal Pumps.
The

general

country

has,

use

where

stallations

of

a

low

multi-stage

centrifugal

as high

2,500

into

as

centrifugal

feet

pumps

in

been confined to

recently,

until

this

in-

was

lift

required, but the
for heads ranging

pump,
or more,

is

rapidly

coming

favor.

Among

the

recommend pumps

features that

type are their low
which they occupy, the
this

CENTRIFUGAL PUMPS

first

of
the small space
foundations needed

cost,

light

IN SERIES DRIVEN BY INDUCTION

MOTOR.

and the limited amount

of.

attention that they re-

They are safe to operate, because they will
produce no more than approximately the maximum
quire.

WINDMILL ELECTRIC-LIGHTING PLANT.
isfactory.
But the Windmill Electric
Noblesville, Ind., thinks that it has

Company

of
solved the
pump a head

problem by using the windmill to
of water, driving the dynamo by a water motor
and installing a hydraulic regulator.
A storage
battery completes the outfit, which is of some
interest.

In Fig. 1 is shown the complete electrical and
controlling outfit, in which (1) is the hydraulic
regulator, with a pipe leading from the windmill
and well and another to the automatic valves (2).
These valves control the water pressure from the
regulator to motor.
By an ingenious trip the
valves are opened when the regulator is full of
water, and by doing so the water is forced into

motors under pressure from plunger in
and when water is exhausted the valves
close.
The water motor is shown
at (3)The water can be carried to a stock tank
for watering stock, or it can be discharged into

pounds to the square inch.
In order that the
water may pass into the water motor under a
given
matic

pressure after the regulator is full, autovalves are operated by an ingenious trip,
and when the regulator is empty the valves close.
In Figs. 1 and 2 (A) is the incoming pipe from
the well, and (C) is the pipe leading to water
motor, with automatic valves at (B).
The capacity of the dynamo is small, only 125
watts, but, with the battery, the manufacturer of
the outfit asserts that the electric-lighting needs
of an average family will be met.
It is said that
in Central Indiana a windmill will run, on the
average, five hours a day.

water

Two

regulator,

automatically

When
what

it

chinery

Practical Hints.

a responsible man comes to me and asks
will cost to run a certain piece of ma-

by

electricity,

I

almost

always

say,

"I

pressure for which they are designed, even if the
delivery is almost or entirely stopped by the closing of the valves in the discharge pipe. They are
also able to handle gritty waters, and, when made
of acid-resisting materials, to handle acidulous,
corrosive or viscous fluids to good advantage.
The Allis-Chalmers Company of Milwaukee, one
of whose small units is illustrated herewith, designs these pumps for any capacity and condition
of service within the range of their adaptability,
and the construction of each is planned with careful reference to the requirements of the service
for which it is intended. They may be used in
mining operations, for irrigation work, for auxiliary pumping stations in cities, for municipal fire
service, for feeding boilers, or for any other service of a similar nature.
The pumps are built with as many runners as
there are stages through which the water is required to be handled, each stage raising the total
required quantity of water through its proportion
of its total net head. They may be driven either
by induction or direct-current motors. Both pump
and motor are mounted on a common bedplate.
The electrically driven pump has a number of
important advantages. One of these is that on
account of the high rotative speed less work needs
to be done for each revolution, thus reducing the
unit.
Pumps directly connected to
size of the
electric motors are also flexible in their operation.
As the speed is constant, the power and
output are in inverse ratio to the head pumped
against, so that the efficiency remains practically
constant within the limits for which the pump is
designed. Then, too, the speed necessary for operating under high heads can be obtained without
increasing the impeller diameter of the pump to
such an extent as to render its construction imFurther, it sometimes becomes necespracticable.
sary to erect pumping machinery at a distance
from the source of power, and in such cases the
use of electric current greatly simplifies the prob-

lem of construction.

Colorado Electric Light, Power and
Railway Association.
Power and Railannual convention
in Denver next week, September 18th, 10th and
20th.
The following papers are on the programme:
"Voltage Regulation," by Leonard Wilson; "The
Use of Polyphase Motors in Outlying Districts,"
by W. A. Carter; "Profitable Commercial Cooperation," by J. Robert Crouse; "The Lighting
of Small Stores," by J. R. Cravath; "Water-type
Lightning Arresters," by A. M. Ballou; "Transformer Testing and Line Records for Transformers," by E. P. Dillon; "Steam Turbines," by C. C.

The Colorado
way Association

Fin.

Hydraulic Regulator with Water
Exhausted, Valve Closed.

Fig.

Hydraulic Reeulator full of Water,
Valve Open.

3.

WINDMILL ELECTRIC-LIGHTING PLANT.
a barrel or tank to be used over again.
The dynamo is at (4), switchboard (5) and storage battery (6).
(A) is a gauge showing water pressure
111
the regulator and (B) a circuit-breaker, between the batteries and dynamo, worked automatically by the water pressure.
Fig. 2 shows the hydraulic regulator with water

don't

know; but we

out;" and

I

will

will put in a motor and find
say this-^the motor never comes

Electric
will

Light,

hold

its

Chappelle.

out.

Always keep your name before the public in as
good a light as possible. In small towns, where
the manager is in his office every evening, and his
office

is

kept

open

until

about

eight

o'clock,

let

Arrangements are being made, it is said, to organize another telephone company at Denver, Colo.
It will be an Independent home company and proposes to connect with the Pacific Coast.

;

September

15,

:
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Telephone News from the Northwest.
The Cannon Valley Telephone Company will inexchange in Waterville, Minn., restall a new
A new brick building will
placing its old system.
be erected for the exchange office.
August A. Monson of Minneapolis is reported
to have invented an automatic telephone switchboard which gives privacy of communication and
also admits of extensions.
The Great Western Telephone Company has sold
system to the Northwestern Telephone Exits
change Company. The Great Western owned exchanges in Breckenridge and Campbell, Minn.
Wahpeton, Lisbon, Milnor, Fairmount, Hankinson
The company is owned by
and Fofman, N. D.

Fergus Falls people.
The Central Telephone Exchange Association
met in Minneapolis September 4th and 5th to conThe
sider matters of interest to the members.
association is made, up of eight companies located
in the eastern part of Minnesota, all of them
The next meeting
small but steadily growing.
will be held in either St. Paul or Minneapolis in
November.
About 20 Independent telephone companies operating in Black Hawk County, Iowa, have organE.
ized an association, with
W. Haradon of
Jesup president and F. Ardecker of Janesville secretary and treasurer.
The. Loyal Telephone Exchange Company of
Loyal, Wis., has filed articles of incorporation
M. Taylor
with a capitalization of $1,500.
C.
heads the list of stockholders.
The North Dakota Independent Telephone Company has begun work on its new trunk line between Fargo and Bismarck.
R.

215

As soon

as the signature of the city authorities
secured work will be started on the underground system of the Bell Telephone Company
is

in Asheville,

N. C.

The annual report of the Citizens' Telephone
Company of Grand Rapids, Mich., was presented
annual meeting September nth. It discloses
satisfactory condition of affairs and is of particular interest, as this company uses an automatic
at the

a

system. There was an increase of 3,902 telephones
in the system during the last year, 1,190 of which
were in Grand Rapids.
This is the largest net
gain in the Grand Rapids exchange since it has
been built. The growth outside of Grand Rapids
has been almost entirely in established exchanges,
only a few new ones having been added during
the year.
The report says that farmers in several parts
of the state have organized co-operative companies, built their own lines and installed their
own telephones. The policy of the Citizens' company has been to connect with these rural companies wherever equitable terms could be agreed
upon, with the result that the company is connected with and does switching for many rural

subscribers besides those where the company owns
the lines and apparatus. There were added during
the year 91 miles of poles and 348 miles of No.
10 copper wire.
Earnings and expenses are shown as follows
Earnings Exchange
rentals,
tolls,
$388,153.90;
$102,614.27; other income, $7,919.50; total, $498,Expenses Operating, maintenance, recon687.67.
struction and depreciation, $244,661.36; general expense, interest, taxes, etc., $55,123.98; dividends,
$168,902.33; carried to surplus, $30,000; total, $498,-

—

workers' union has
danger resulting, and

trical

The number of telephones in the entire system
The number in the Grand Rapids ex23,644.
change is 7,823.
The toll-line mileage is 1,444.
The earnings of the toll lines per circuit mile
show a gain from $27.95 to $30.57, an increase of
$2.62 per mile.
During the previous fiscal year
the gross earnings were $22.45 per telephone, with
a net earning of $8.35, expenses being $14.10. This
report shows gross earnings of $22.62; gross expense, $13.86; net earnings, $8.76 per telephone.
The capital stock was increased after the last
annual meeting from $2,000,000 to $3,000,000. The
total
last

amount of stock outstanding on June 30th
was $2,324,940.

GENERAL TELEPHONE NEWS.
About $30,000 has been subscribed by the

it

local

people of Jonesboro, Ark., for the new telephone
company, and the company will build an exchange

inspector.

at once.

lough and others, with a capital of $3,125.

Among recently incorporated telephone companies
are the following
Valleyview Telephone Company, Arapahoe, Okla. ; Urich Telephone Company,
Urich, Mo. ; Boland Telephone Company, Higginsville, Mo.
Mutual Telephone Company, Little River,

The mayor will investigate further.
The Boland Telephone Company is chartered at
Higginsville, Mo., by N. J. Dyer, S. S. McCulL.

Ohio Telephone Notes.
The

voting-trust

certificates

of

common and

Telephone Company,
been listed on the

;

Cleveland Stock Exchange.
When the Brailey syndicate purchased the control
of the company a voting trust was formed and
issued.
As a certain portion of the
stock has not been pooled, both the certificates and
stock will now be handled by the exchange.
The July statement of the United States Telephone Company shows a good increase in the gross
earnings over the corresponding month last year,
and a decrease in the expenses. Whereas nothing
was set apart for dividends on common stock a
year ago, this statement shows $S,ooo.
certificates

The Independent Telephone Building Company
of Akron has been incorporated with a capital
stock of $35,000 by C. H. Taber, Charles Currie,
R. E. Inskeep and others. The purpose is to hold
the title to and have charge of the new telephone
building that is being erected
on South High

Akron.
Lee Humphrey and others have incorporated as
the Malta-Elliott Telephone Company of Malta,
Street,

with

a

The

capital

stock

of $10,000.

Indiana Telephone Items.
Home Telephone Company of Peru

added 180 "country
to be put in service.
a local line to Macy

lines

C.

has

and 50 more are ready

The company has completed
and a

direct line to Rochester
switchboard will be
installed, as the present board of 1,500 capacity is

by way of Santa Fe.

A new

overtaxed.
long-distance telephone and telegraph line is
being constructed from Clay City to Louisville by

A

American Telephone and Telegraph Company.
Judge Heaton of the Superior Court at Fort

the

Wayne

denied the application for a receiver for
Monroeville Home Telephone Company, filed
by stockholders, on the ground that the company
was by no means insolvent. The court also decided that the amounts voted to the directors for
alleged service in building and operating the plant
the

:

Kan.

the Cuyahoga
preferred, have

Paris, August 25.
The question of
direct electric railroad between Rome

running a
and Naples
is one which has been much discussed, and it will
no doubt be realized in the near future. According to the most recent reports, an Italian syndicate has applied for a concession to the Minister
of Public Works.
The terms of the concession
relate to a 120-mile electric road, which will be
covered by the express trains in one hour and
These trains will run direct between
40 minutes.
the two cities with but few stops.
The regular
fast trains will cover the distance in about two
hours.
Hydraulic power is to furnish the current,
and it will be taken from the Volturno River or
its affluents.
The concession is to be held for a
period of 70 years, after which the line will be
turned over to the government.
system of electric omnibus using an overhead
trolley and running over the ordinary road is in
operation in Italy between Spezzia and Portovenere, a length of over two miles.
The overhead
line is double and is held, as usual, upon poles
Current is taken by a trolley of the
or brackets.
Cantons pattern, which is a modification of the
bow form, using small rollers to run on the wire.
One of the overhead wires is connected to ground,
and the system works on 500-volt current from
The omnibus holds 14 passengers
the city plant.
and uses two six-horsepower motors in driving
the rear wheels.
project of considerable importance has been
brought out by M. Rene Koechlin, a well-known
engineer, which relates to establishing two large
hydraulic plants upon the Rhine in order to distribute current in the region of upper Alsace and
the neighboring districts.
The river will give a
very steady supply with a small fall and a great
volume, and it is proposed to utilize the portion
lying between Basel and Breisach.
Current would
be sent to Strasburg, Mulhausen and other localities.
The first hydraulic plant uses some 35,000
horsepower with a fall of 36 feet.
Twelve turbines are to drive three-phase alternators working
Transformers are to raise this to
at 3,000 volts.
The second
30,000 volts for the overhead lines.
hydraulic plant will be laid out _on the same lines,
and the total amount of power from the two
Should this
plants is to be 62,000 horsepower.
project be realized it will be one of the largest
'

A

A

in

Europe.

The

report for the year 1905, which was preat the last meeting of the Paris Subway
Company, gave some interesting figures as to the
financial condition of the company, which I mentioned briefly not long ago, and also some technical data as to the construction and operation
For the new line in the southern
of the lines.
city
part
of the
two sub-stations have been
erected,
the Denfert and the Lamotte-Picquet.
The latter station as well as the already existing
Opera and Etoile sub-stations on the other line
are now connected by underground cable with the
St. Denis electric plant in the suburbs of the town.
The cable is run in some cases .in the Subway
Tunnel. As to the new Denfert sub-station, it is
equipped with three converting groups of 1,000
kilowatts each and a large battery of accumulators.
Place is left to receive two other groups which
will be needed later on for one of the new secThe sub-station of Lamotte-Picquet is contions.
like
manner to receive five main
structed
in
The
groups of rotaries and a storage battery.
Metropolitan central station on the Seine is reeighth
main engine-alternator set
the
ceiving
which will complete the present plant. The total
capacity of the station will be 15,000 kilowatts.
As regards the rolling stock now in use upon
all the Subway lines, we find a total of 305 motor
These are of the former
cars and 378 trailers.
two-axle type, or the new double-truck pattern.
There are 56 motor cars and 93 trailers in conAt the end of
struction, making 149 cars in all.
the year the total length of the lines in operation
was about 20 miles, but we must now add the
southern section which was opened last April
and will increase this figure.
The system of hauling canal boats by electric
traction is now working successfully on the Teltow
Canal in Germany. It has been carried out by the
Siemens-Schuckert firm. In general the boats are
drawn by a specially designed electric locomotive
which runs on a track along the canal, and at
number
present there are 20 locomotives in use.
of lakes are found on the canal, and here it is
Here
impossible to use the electric locomotives.
the canal boats are towed by an electric motorboat having a battery of accumulators, or in some
cases an overhead wire is used, and the boat carThe Lombardries a trolley like a motor car.
Guerin system of motor-driven hanging trolley is
also used on the wire and a cable connects the
trolley with the boat.
suburban tramway line is to be established

sented

made complaint about

appears that it will
be necessary to place the wires in municipal subways, this being the opinion of the city building
the

687.67.
is

The lines of the Cape Fear Telephone Company
are being strung from Bonsai to Buckhorn Falls,
near Fayetteville, N. C.
W. R. Polk, owner of the lighting plant at East
Point, Ga., has secured an injunction to restrain
the Atlanta Telephone Company from so stringing
its wires that the high and low-tension are mingled,
resulting in trouble.
The bill alleges that the
telephone company has placed its wires on poles
above those of the lighting system, and that when
a wire falls great trouble is caused.
Mayor Timanus of Baltimore is having expert
examination made to determine if the city cannot
prevent the stringing of high and low-tension wires
on the same poles throughout the city. The elec-

Continental Europe.

—

Grand Rapids Automatic Telephone
System.

—

Southeastern Telephone Developments.

CORRESPONDENCE.

for five years, in lieu of stated salaries for their
services, is excessive, and entered a decree requiring them to refund certain portions of the
amount to the company.
S.

Hamilton Telephone Company, Hamilton, Kan.

;

The Canadian Independent Telephone Associaorganized a year ago, in the first report,
presented at the meeting of the association held at
Toronto a few days ago, shows that there are 73
absolutely independent companies or private systems in Canada. They have 3,248 shareholders,
12,073 subscribers and an invested capital of $850,000.
The annual report of the Bell company is
tion,

said

to show that
subscribers.

on December

31,

1905,

it

had

78,195

Plans are being drawn for the new South Dal(Tex.) telephone exchange which is to be
built to provide for the increased number of telephone patrons in that section of the city. About
12,000 telephones are to be connected up with
the exchange in the beginning.
J. E. Farnsworth,
president and manager of the Southwestern Telelas

phone

Company

of

Dallas,

company

is

ments

the local plant.

in

preparing to

announces

make

that the
extensive improve-

A

feature in farm life in Manitoba, Canada, is
the number of farmers who are installing telephones. The Bell Telephone Company is making
strenuous endeavors to meet the demand that has
sprung up for rural telephones. The Bell company has some 25 gangs engaged in the construction of rural-telephone lines in Manitoba alone.
Between 30 to 40 men are employed on each gang,
It is
so that the work is proceeding rapidly.
said that over 6,000 new telephones will be placed
in

farm houses before winter

sets

in.

A deed transferring property of the Inter-State
Telephone Company of Trenton, N. J., from the
trustee in bankruptcy for the Court of Chancery
The considerahas been filed in Paterson, N. J.
tion mentioned in the deed is $575,000. The mortgages covering the properties were filed with the
The second mortgage is drawn in favor of
deed.
the Mercer Trust Company and is a general mortThe filing
gage securing a loan of $4,000,000.
of these mortgages, together with the deed, is a
part of the reorganization plans of the company.

A

,

A

The
Santander (Spain) and Asterillo.
concession for the new line has been granted to
the Nueva Montana Sociedad of that city.
steam traction line was installed by the company
between the iron works of Isla de Oleo in the
neighborhood of the city and the Comargo iron
between

A
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works.

This

ing

a

to
cently.

line

decision

is

now

which

to

be

electrified,

accord-

company made

the

re-

Federal Council.
prize is to be awarded by the Agricultural
Society of France for the best paper upon the
production and distribution of current for light
the

A

The central
the rural districts.
in
either to be independent or to be operated in connection with a sugar factory or a disThe paper is to be read
tillery already existing.
power

station

is

the annual meeting of

at

A. deC.

1907.

Great Britain.
the preswith the
tramway systems in and around London, and the
consummation devoutly desired for many years
The London County Council
past seems at hand.
has displayed more than its wonted energy in
putting into force the powers which it has just
received for building tramways over Westminster
and Blackfriars bridges and along the Embankment. An estimate for this work has already been
passed, amounting to $480,000, and with other
lines on the south nearing completion the network on the south will soon be out of hand so
far as construction or reconstruction is concerned.
The decision of Parliament this year, incidentally, for the first time in its history, enables the

London, August 29.— Great

ent

moment

is

displayed

in

activity

at

connection

_

connecting up

of the

northern and southern

sys-

work has also been entered upon.
The short length of subway tramway owned by
tems,

and

this

the council comes from the north and ends in the
Strand.
By continuing this subway a few hundred yards the Embankment is reached, and by
linking up with the new tramways there, a northThe work
ern and southern connection is given.
of continuing the subway has been entrusted to
the London County Council's own works departIn addiment, the estimated cost being $325,000.
tion to these works practically all the horse lines
in the north are under reconstruction' and a^ good
series of
portion will be completed by 1907.
other important lines around London has also
been completed during the last few months, with
the result that many pleasure resorts several miles
In fact the
outside have been made accessible.
year 1907 should see the reproach removed that
London's means of communication are behind
The "city" proper, of course,
other large cities.
will always lack tramways until some expeditious
and inexpensive mode of street-widening is evolved.
The National Telephone Company's business in
the provinces is increasing to such an extent that
new telephone exchanges; each having a capacity
of 10,000 subscribers, are about to be erected in

A

Birmingham and Manchester. The company is also
issuing some new capital which is to be offered
to existing stockholders.
Many reports are again appearing in the financial papers as to the possibility of large British
interests in the contemplated power scheme for
Reading between the
the South African Rand.
lines it would seem that the very long-distance
overhead transmission from Victoria Falls to
Johannesburg is rather overshadowed by the more
feasible and less fanciful proposal to erect a power
station at Vereeniging, where the waters of the
River Vaal could be made use of.
On the other
hand, it is not clear whether it would be advisable to do this or to generate by steam, coal in
the Rand district not costing more than a little
over $1 a ton. Some plan after the nature of the
Vereeniging suggestion, however, seems the most
likely to meet with financial support.
An electrically operated transporter bridge over
the River Usk, at Monmouth in Wales, is to be
opened early next month. In principle it will be
more or less identical with that alreadv described
and illustrated in the Western Electrician between
Widores and Runcorn in Cheshire.
Exact details, however, will not be available until the opening.

A

Dundee

of

the

same

sort

to

is

also.

A

question of modifying the existing legislation as to hydraulic power has been discussed
now
It
is
for some time past in Switzerland.
proposed to insert a clause in the constitution
which will give the federal government a more
direct control over such matters, and the future
concessions for hydraulic plants are only to be
Power cannot be
granted by the government.
taken into other countries without the consent of

The

and

Something

entertained.
take place in

September

short time ago I suggested that no doubt the
American engineers who visited this country in
July noticed the absence of any public arc lighting
in a few of our important cities, and I mentioned
Sheffield as an example.
The electricity works
at Sheffield are in the hands of the municipality
and the gasworks are in the hands of a company.
Gas in Sheffield is as cheap as any reasonably
minded person can expect, and so it is that having
a contract at a low price the Sheffield council has
been content to adopt a non-possumus attitude in
the matter of street arc lighting.
The electrical
engineer at Sheffield has other views and has
tried all he knows to get public arcs installed.
He has even been what the Scotch call "pawky,"
but entreaties have been of no avail hitherto. At
last, however, he has succeeded in inducing the
council to discuss the whole matter, with the consequence that in interested circles the liveliest
anticipations of an exciting debate next week are

proposal to form a municipal workers' union
in many quarters as an extension of
-socialism too far-reaching in its possible effects.
The suggestion, however, is to be put forward
at a meeting of the Trades Union Congress which
Municipal electricity and
will be held next week.
tramway undertakings are particularly interested
is

viewed

in

this.

G.

Dominion of Canada.

to expend $50,000 on extensions of the city's electric-lighting system.
is

announced that

Marconi

William

en-

is

in perfecting a device that will make it
possible to determine the location of a ship at sea
in any kind of weather.
The inventor expressed
the opinion that the importance of the invention
would be felt nowhere more than in the Gulf and
River of St. Lawrence, where the present enormous risks of navigation would be minimized by
the application of this device.
Five of the largest and most attractive street
cars ever made in Canada have just been built in
Ottawa for the Windsor, Essex and Lake Shore
Rapid Railway Company. The cars are 55 feet
long.
The motive equipment will also be an innovation in street-car construction in Canada. The
cars will run on single-phase alternating current.
The cars are built- on the Pullman style, and have

gaged

observation

The

ences.

ends
line

yet complete.
During the

Company

and all other modern convenion which they will operate is not

next

few months the Ottawa

Car

ship 50 new electric cars to Montreal for use by the street railway there.
These
cars are of a novel design, being the first made
to suit the new system of collecting fares from
passengers as they enter the cars. The streetrailway company has tried the method pretty thoroughly in the old style of -cars and found it very

inquiry

now

is

being

made

into the available

waterpowers and deposits of iron ore in the Ottawa
Valley, and if the report be as favorable as is
anticipated,
ment of a
vicinity.

lows:
Gross earnings, $380,839; operating expenses, $200,468; net earnings, $180,371; dividends,
$80,000; surplus, $100,371.
Hon. J. Manchester Haynes, president of the
Augusta, Gardiner and Hallowell Electric Railway
Company, died at his home in Augusta, Me., on
September 1st after a long illness. He was born
in Waterville, Me., 67 years ago and has been
interested in many business enterprises.
He was
largely interested in shipbuilding and railroads and
was president of the Maine Senate in 1879 and
speaker of the Maine House of Representatives in
F. P. Pfleghar & Son will install an electric
plant in the large hardware and special machinery
manufactory which they are building in New
Haven, Conn. They will use electricity for motive

power and

lighting.

The

Roslindale Citizens' Association has voted
to oppose, the Boston Elevated Railway Company's
plan for its Forest Hill terminal because it will
take 14,000 square feet of land in Forest Hills
Square.
The association wants the company to
build the terminal on its own land.
The West
Roxbury Citizens' Association also objects to this
plan, partly because it will use so much land
that is now used by the public and partly because
the elevated and
surface cars are not to be
brought to the same level in the terminal.

The Boston and Worcester Street Railway Company has put into service six semi-convertible cars
Each
53 feet six inches long and 8^2 feet wide.
car is equipped with 30 lamps of 25 candlepower
and
11
The
motorman
each
double seats.
controls
the outside doors and the raising and lowering of
the lower steps by an air lever. Each car has
motors capable of developing 300 horsepower.
Each car weighs 33 tons and the truckwheels are
B.
34 inches in diameter.

will

satisfactory.

An

1906

1882.

—

Ottawa, September 8. The Ontario Railway and
Municipal Board is coming to Ottawa to hear the
application of the city for approval of its by-law

It

15,

probably lead to the establishelectric smelting plant in this
capitalists
interested in this pro-

will

it

large

The

posal are most of them in Canada. It is said
that at Chats Falls, a few miles from this city,
on the Ottawa River, power can be generated for

than $10 per electric horsepower per year. If
proposal, as well as the plan of a Pittsburg
company, comes to realization, there will soon be
two electric smelting plants in Ontario.
William Marconi states that he has been quite
successful in transmitting and receiving messages
between Ireland and Canada, but he could not say
how soon he would be in a position to handle
business commercially. At the station at Glace
Bay, in the province of Nova Scotia, two new
engines have just been installed, the electrical apparatus has been greatly enlarged and a fine new
building is in course of erection. Aside from the
transatlantic business, the wireless is meeting with
great success. The service under control of the
Dominion government is giving entire satisfaction.
less
this

W.

New
New
the

York.

—

8.
The contract between
Richmond Light and Railroad

York, September

city

Company

and the

the lighting of Staten Island has
involving about $100,000 and dating
to March,
Controller Metz held up the
1907.
contract because he considered that the company
had not furnished adequate service.
The company promised, however, to give better service
to the citizens by cutting off some of the current
furnished to the Staten
Island beach
resorts.
There is no other electric power company on
Staten Island.
Acting Mayor McGowan, while
not in favor of municipal ownership generally,
thinks it would be best for the city to establish
a plant for the lighting of the island,
it would
for

been signed,

cost about $750,000.
The local branch of the Commercial Telegraphers' Union of America met at the Borough Park
Club in Brooklyn on September 2d and elected
The new executive
Joseph F. Ahearn president.
board of Local 16 contains J. F. Burke, Edward
F. Fagan, James A. Griswold. H. A. Green, A. S.

Hughes, E. R. Henderson, George Kearney, J. I.
R. M. McLennan and
C. V. Snow.
George H. Wiser are the vice-presidents, C. P.
Mclnerney is secretary-treasurer, and P. O. Pur-

Marsh and

cell

is

The

recording secretary.
annual report of

the
Brooklyn Rapid
Company, issued Thursday, for the 12
months ended June 30th, show.s gross earnings of
compared with $16,333,444
n I 9p5$18,473,328,
The net earnings were $8,031,951, compared with
Fixed charges were larger by $534,442
$6,529,574.
than they were in 1905.
The balance after the
payment of fixed charges and taxes was $2,742,952,
as compared with $1,603,218 in 1905.

Transit

>

New

England.

—The

Twin State Gas and
Electric Company of Hartford, Conn., has assumed control of the Brattleboro (Vt.) street railroad and the gas and electric-light plants in that
Boston, September

8.

place.

The New England Investment and
Company has given promissory notes, all

Securitv
its pre-

Consolidated

amounting to $10,000,000, and all its
amounting to $10,000,000, to the
Railway Company in payment for

the

railways

ferred stock,

common

stock,

electric

in

Massachusetts

owned by the latter company.
The Imperial Storage Battery

formerly

Company

of

Quincy, Mass., has been incorporated under the
laws of Massachusetts. It has a capital of $5,000.
Edward C. Ekstromer, Edward H. Angier and

George M. Angier are the incorporators.
The Consolidated Railway Company has called
for bids for material for its proposed interurban
electric railway between Middletown and Meriden,
Much of the way the cars will run over
Conn.
the steam railroad tracks of the Waterbury, Meriden and Middletown road, which will be equipped
with an overhead trolley.
Samuel H. Hudson has been named as Boston's
representative in the arbitration of the streetlighting contract with the Edison Electric Illuminating Company as assignee of the Boston Electric
The Edison company has apLight Company.
pointed Herbert A. Wagner of New York as its
representative.
He was the company's representative when the contract was arbitrated in 1901. Mr.
Wagner was formerly employed by the Edison
company of St. Louis.
These arbitrators will
select a disinterested person for the third arbitrator.

The United
field

Electric Light Company of Springreports for the year ending June 30th as fol-

The

appropriated

$580,343 for bettersurplus, after deducting these charges, was $2,162,609, an increase of
$1,012,676 over the surplus reported for the previous 12 months.
The year's operating expenses
directors

ments and additions.

amounted

to

The

$10,441,277,

compared with

$9,803,870.

of maintenance of way and structures
and for maintenance of equipment showed a slight
falling off compared with the previous year. The
Brooklyn Rapid Transit
cost of operating the
car building and repair plant was $1,605,934, included in which is the cost of completing the work
of rebuilding the company's cars for operation by

The charges

electricity.

now

The Brooklyn Rapid Transit Company

its elevated lines 558 motor cars and
269 trailer cars.
Charles H. Jacobs of the North
Engineer
Chief
River tunnel work of the Pennsylvania Railroad
stopped work on the Pennsylvania Hudson River
tunnels a week ago in order to check the alignment of the tubes. The engineers found that the
tubes are only one-eighth of an inch off line and
That means
three-quarters of an inch off grade.
that when the east-bound and west-bound shields
of either tube meet, the rings of the cast-iron
lining will fit together so closely that the differIt
ence between them will be hardly perceptible.
will meet on Septemis expected that the tubes
ber 18th, thus completing one of the most diffiThe two
cult engineering feats ever undertaken.
steel tubes driven 6,000 feet under water are 23
required extreme care
It has
feet in diameter.
and accuracy to insure the perfect joining of the
two sections when they come together.
Inability to sell its 20-year four per cent, bonds

has on

September

15,
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Catsthe $161,000,000
the construction of
reservoir and aqueduct has forced the city
to call a halt on all proceedings for the extensive
improvement of its water supply. When Controller
Metz offered $500,000 worth of the bonds he received a bid for just $100 worth. It developed that
bond dealers hardly wanted the bonds at a*ny
for

kill

price.

Success in the use of radium in the treatment
of superficial cancer is announced in a report to
the American Medical Association by Dr. Robert
Abbe, attending surgeon to St. Luke's Hospital.
Dr. Abbe believes that in 20 cases out of 35 that
he has treated in three years he has obtained sucIt may be that the disease will recur from
cess.
time to time, but a renewed application will again

He used only strong
away, he says.
it
specimens of radium and applied them in small
Under their
cells covered by a thin layer of mica.
influence the cancerous growths have been gradually burned away and replaced by healthy tissue.
At the Flower Hospital the same method is in
As radium is
use for lupus and epithelioma.
exceedingly expensive and scarce it is applied in
the form of small pieces of gelatine on which the
drive

These are inserted in
radium powder is dusted.
the growths, which are then covered with adhesive
Experiments are also under way looking
plaster.
toward the extirpation of goitre by radium.
C.

C.

I.

Southeastern States.

—

September 8. On account of
western North Carolina much
damaee has been done and the electric plants have
Charlotte, N.
recent freshets

C,

in

not escaped.
In the condemnation proceedings instituted by
the Susquehanna Electric Company against the
McCall terry Power Company to value a strip
of land along the river the jury has decided that
the McCall company receive $56,000 damages, the
railroad company $500, and each tenant who will
The Hartford combe compelled to vacate, $50.
pany required the land of the McCall company
for backwater purposes for its proposed dam to develop 25,000 horsepower to supply electricity to

The Susquehanna
Baltimore.
to build a plant in Maryland.

company

Susquehanna Electric Power
made no move to develop

yet has

The stockholders

of the

proposes

There is also the
Company, which as
property.

its

Anthony Shoals water-

in Wilkes County, near Washington, Ga.,
ratified the action of the directors to increase

power
have

the capital stock to $5,000,000.
J. H. and T. M.
Fitzpatrick of Washington are the principal stock-

The electric power will be transmitted to
holders.
many nearby towns, and mills of Augusta, Ga., have
already contracted for one-third of the power to be
developed.
At the plant of the Whitney company at The
Narrows on Yadkin River, near Salisbury, N. C,
recent floods wrought about $25,000 damage to the
company in its work of developing this immense

waterpower.

electrical

The Southern Power Company has finally submitted to the town of Statesville, N. C, a propothat place if
to
sition to bring electric power
$20,000 the
is
guaranteed the first year
second year, and $24,000 the third year. There is

$16,000

;

plenty of desire on the part of the town to secure
the power and a satisfactory outcome is believed
to

be

sight.

in

The Kentucky Electric Company
of the $100,500 required by the city
The Kentucky
granted franchise.
pany is also seeking a franchise in

has paid
for

its

in

all

of
A new electric railway
Georgia, 170 miles east and west, is proposed by
the recently chartered Atlanta and Carolina RailM. T. Edgerton and M. Mason of Fulton
way.
County are on the list of incorporators.
The owners of Piedmont Heights, a suburb of
Greensboro, N. C, have made a contract with the
lines

suburb.
Steele, attorney

the- latter's

the

to

North

Carolina
Company, has announced that the contract
has been let for grading 11 miles of the roadbed.
The line will be built from Thomasville, N. C, to
High Point and thence to Greensboro, a distance
E. D.
Electric

for

the

Grand

electric-light

has just been placed in

system of Rockmart, Ga.,
commission and is highly

satisfactory.
It is proposed to take up the extension of the
Norfolk and Portsmouth traction lines from Norfolk to Suffolk immediately upon the return of
President R. Lancaster Williams from Europe,
this being preparatory to handling a part of the
L.
crowds to the Jamestown Exposition.

Rapids,

share

in

the

—

Cleveland,
September 8. Thomas R. Brooks,
Scranton, Pa., has applied for a 50-year franchise
for a plant for furnishing street and commercial

Akron when

Northern Ohio Railway
and Light Company's contract expires in two years.
The Cleveland Electric Railway Company^ is adlights

in

proposition with posters in the cars.
them contain cartoons that are very
They all appeal to the advantages of the

vertising
Some of
clever.

the

its

committee

Work

will

commence

as

Council, the Saginaw Valley Traction
The gross re$94,000 last year.
ceipts' were $171,000, or $6,000 less than the cost
The rest of the deficit came as
of operation.
Four million
depreciation,
etc.
interest,
taxes,
The loss was due prinpassengers were carried.

naw City
Company

lost

the 10 weeks' strike last summer.
Bros, of Toledo have filed a bill of
complaint in the Monroe Circuit Court in Chancery to foreclose their mechanic's lein on the
power house at Petersburg of the Toledo, Ann
Arbor and Detroit electric line which they conThey ask for a receiver. Grading from
structed.
to

Gorman

Toledo to Ann Arbor has been completed and ties
Over $300,000 has
and rails laid for 28 miles.
been put into the road up to this time.
electric-light

plant

being built

to

re-

place the one destroyed by fire at Bronson is
It is 52 by 64 feet, two stories
nearly completed.
The roof
high and constructed of cement blocks.

of slate and the whole building fireproof.
Detroit United Railways has been conducting an extensive advertising campaign of education
through the Detroit papers and those of neighis

The

touched by its lines
satisfactory renewal of

boring

cities

in

secure

a

its

Detroit.

its

efforts

—

Louisville.

There

is

promoters
taxation in

complaint on the part of electric-railway
because of the high rate of railroad
this state.
They assert that it prevents

from investing money to construct elecroads, and unless taxation is reduced, electricrailway construction will cease.
rear-end collision between interurban cars near
Peru on the Indiana Union Traction Company's
September 4th, injured 18 passengers on a
line,
local car.
The motorman of this car stopped on
a curve to make some repairs on the trolley, when
the Indianapolis and Fort Wayne limited car came
around the curve at a high speed and crashed
into the local.
similar accident occurred on the
same curve a week previous, and there is some
criticism of the neglect of the train crew to send,
a flagman to stop approaching trains.
The Indianapolis Superior Court has granted
Charles L. Henry, receiver of the Indianapolis and
Cincinnati Traction Company, permission to sell
at five per cent, discount the $300,000 of certificates which he was authorized to issue for the
purpose of maintaining the road and paying off
existing indebtedness. The certificates will draw
six per cent, interest.
The Indiana traction lines known as the merger
lines have just promulgated a new rule providing
for the transportation
of children between the
ages of five and 12 years at half-fare rates. Heretofore children over five years of age were charged

capitalists
tric

A

A

full

fare.

A

company headed by Charles A. Chapin has
secured a franchise to build a dam in the St.
Joseph River, 14 miles north of South Bend. The
purpose is to erect a plant to generate electric
power and light for South Bend and the surrounding towns and cities.
The Town Board of Byrnville, Ind., has decided
to reconstruct the old waterworks system of that
place.
The stone pipes laid in 1853 are found
to be in excellent condition.
The board will advertise for expert labor, material and equipment.
The Garret Machine Works Company has filed
of incorporation, capitalized at $50,000, to
establish a factory in Garret, Ind., to manufacture
gasoline engines and repair motor cars of all kinds.
John Bloom, F. K. Morris and Halford Strouse
constitute the board of directors.
The new power plant of the Indianapolis Union
Railway Company for lighting and heating the
Union Station in Indianapolis, Ind., is in operation
and giving excellent satisfaction. The plant comprises two 165-horsepower engines, three 165-horsepower boilers and three 125-kilowatt generators,
all of which are housed in an artistic brick building at the east end of the station and train sheds.
The new power plant will furnish electricity for
articles

New Westarc and 800 incandescent lights.
inghouse lamps on no- volt circuits have been hung
throughout the station and train sheds. The company is offering the equipment of the old plant

85

S. S.

sale.

of

soon as the subscriptions are made.
According to a statement submitted to the Sagi-

The new

Ohio.

enterprise.

Indiana.
September 8. The commissioners
of Floyd County have granted the Louisville, New
Albany, French Lick and West Baden Traction
Company a right-of-way through the county for
an electric railway. The company has a petition
pending before the Board of Public Works for a
right-of-way through New Albany, for a streetrailway system in the city and a line from New
Albany to Louisville. The company will absorb
the electric road of the Kentucky and Indiana
Bridge Company, which will be extended at both
ends to the business centers of New Albany and
Indianapolis,

for

—A

September 8.
Business Men's

Association has
St.
Johns
been appointed to secure $15,000 and the right-ofway over the surveyed route of the Detroit, Saginaw and Grand Rapids Railway as St. Johns'
the

cipally

of 18 miles.

The new

Michigan.

Com-

Louisville.
across the state

Greensboro Electric Company to extend

present well-equipped system in comparison with
one not yet built and of the saving that will result from the proposed reduction in fares.
The Indiana, Columbus and Eastern Traction
Company has applied for a renewal of franchises
in Springfield that will extend them 25 years from
the present time.
President W. Kelsey Schoepf
has indicated his intention of erecting a depot at
that point at a cost of $50,000 that may be used
by all the interurban lines.
It is now announced that the Mann Street Car
Indicator and Advertising Company will locate its
shops at Alliance. It is said the company has
orders for a year ahead.
Traction men suggest a holding company for
the consolidation of the interurban roads entering
Cleveland. There has been talk for some time
that such a consolidation
would come sooner
or later, and, of course, there has been speculation
since as to just how the plan could be consummated.
Some of the stockholders of the Lake Shore
Electric are claiming that the purchase of the
Lorain street railway and the Avon Beach and
Southern was not legally approved, for the reason
that the matter was not mentioned in the call for
the meeting of stockholders. The approval was
made by a two-thirds vote, and there is "an opinion
among some that to make the approval legal it
should be done over.
The Toledo, Port Clinton and Lakeside Electric
Railway Company is endeavoring to gain an independent entrance -to Cleveland.
city
ordinances, the
In compliance with the
Cleveland Electric Railway Company has placed
jackscrews upon its cars. All other ordinances will
be complied with as closely as possible.
An ordinance is pending in Cincinnati that will
allow the Baltimore and Southwestern Railway
Company to use an electric locomotive in switching
cars from its main line near Brighton to the
factories between Spring Grove and Colerain avenues.
In the ward postal-card vote conducted by Councilman Hitchens of Cleveland to ascertain how his
people stand on the proposition of the Cleveland
Electric, there were four votes for accepting the
It is believed that the city
offer to one against it.
vote would be very much the same way if people
had an opportunity to vote on the matter.
The consolidation of the Canton-Akron lines and
the others operated in connection with them will
take place before the meeting of Northern Ohio
Traction and Light stockholders on September 18th.
They will be combined under the name of the
Canton-Akron Consolidated Railways Company.
It is said that an electric mail car has been
ordered for Cleveland and will be put into use
if a contract can be secured with 'the city lines.
The railroad would have to furnish a motorman
for the car, but otherwise it would be manned
by postoffice employes.
The Oak Point and Elyria Railway Company
has been incorporated with a nominal capital stock
of $3,000 by E. S. Cook, F. S. McGowan, A. R.
Manning, Jr., M'. Dickey, Jr., and M. L. Fowles,
of Cleveland. The object is to build a line
all
from Elyria to Amherst and then to Oak Point.
It is said that the committee of stockholders of
the Toledo and Western will endeavor to have the
property sold as soon as possible. They believe
that it will bring more this fall than later on.
O. M. C.

recently

Traction

217

to

franchise in
L. W. B.

Illinois.
Peoria,

September

8.

— Articles

incorporation

of

have been granted to the East St. i^ouis, ColumWaterloo Railway to be built from
bia and
Waterloo, Monroe County, to East St. Louis, 111.
The principal office will be in Columbia, 111. The
incorporators are headed by Joseph W. Rickers
of Waterloo.
Mayor Irving of Metamora and others are forming a

company

to

build

lighting

a

plant

for

the

Metamora.
The Beardstown Light and Power Company
will inaugurate a day circuit in a few days.
The following changes have been made by the

city

of

Illinois

Traction

Company

:

T.

T.

Thompson

will

have charge of the traffic of the St. Louis and
Springfield Railway between Springfield and Staunton; M. T. Smith has been made cashier at Springfield
will
have charge of lines
S. K. Halland
between Springfield and Decatur as district traffic
;

with headquarters at Springfield
R. D.
Drennen will succeed Mr. Halland, who had
charge of the passenger, express and buffet service.
The Springfield-Pana Interurban has secured
the necessary signatures for its
entrance into
Pana, and will present an ordinance at the next
council meeting for the necessary franchise.
The Springfield, Clear Lake and Rochester Railway has secured all the right-of-way between
Rochester and Pawnee, and the actual work of
construction from Springfield to Rochester will
agent,

;

commence at once.
The Belleville and

Pinckneyville Traction Company
has been granted incorporation papers to construct
a line

from

Belleville to Pinckneyville.

The

capital

;;
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$100,000 and the incorporators include Lucius
D. Turner of Belleville and George F. Mead of
Pinckneyville.
The Kenny Electric Company of Kenny has been
incorporated by Andrew Harkyard and others, to
furnish light and power.
is

Mutual Telephone Company of Chili
has been incorporated by David G. Toff, John O.
Carlin and D. H. Carlin.
A new company is being organized to build an

The

Chili

interurban road to Rock Island. The line of the
Tri-City Railway and Light Company, as the new
or merged company will be known, will be extended to Carbon Cliff.
The De Forest Wireless Telegraph Company in
Springfield is dismantling its old plant, preparatory to erecting a new and more powerful station.
The city of Moline has appealed the case of the
city of Moline vs. Central Union Telephone Company, in which Judge Humphrey granted the telephone company an injunction restraining the city
from interfering with its removal to the new
building.

The plant of the Illinois Watch Company at
Springfield has been equipped with motors, the
engine being held as reserve. Current will be furnished by the local lighting company.

The Burlington Railroad has been experimenting
with various kinds of motor cars and has built
one at the Aurora shops that seems to have overcome all the faults of the former ones. The officials are having enough of them built to put on
the Peoria-Galesburg line and run all the trains
with them to give them a fair trial.
The board of directors of the Terminal Railroad
Association will consider at the next meeting the
Illinois Traction Company's proposition for a permit to operate its cars across the Merchants Bridge,
This will give through passenger and
St. Louis.
freight service to Central Illinois from St. Louis.
The cars are now carried by ferry from Venice
North

St. Louis.
Railway has
St. Louis Electric Terminal
Municipal Assembly for a franchise to
the
asked
operate on certain streets and form a terminal
road for the system in St. Louis.
S. S. Nelson of Fort Wayne, Ind., is to be the
successor of John Tinley as general manager of
the Peoria railway properties.
Mayor Devereux has vetoed the franchise recently granted the railway company in Springfield
for an extension.
The council of Springfield has granted an ordinance for the extension of the railway line in
There is some talk of the mayor
Fifth Street.
V.
vetoing the ordinance.

to

The

Mexico.
Mexico

City,

Mexico,

September

6.

—The

utili-

zation of the waterpower afforded in various parts
of Mexico for the generation of electrical energy
has shown wonderful progress during the last
year. Many concessions of this character have been
granted by the federal government and several
large hydro-electric plants have been established,
aiding materially in mining and manufacturing

development.

The government

recently

granted

a

concession

to Messrs. Norcross and Taylor of Mexico City
for the installation of a hydro-electric plant near
The waterOrizaba, in the state of Vera Cruz.
power will be obtained from either the Salado

The concesRiver or from the Nogales lagoon.
sion also carries with it the right to build and
operate electric transmission lines.
William J. Storms, an American business man
of Victoria, state of Tamaulipas, Mexico, is arranging to establish a series of hydro-electric
He has
plants on the Rio Blanco in that state.
the federal government for a conceswhich he says that he intends to utilize
the falls in the Rio Blanco for generating the
These falls, he states, would
electrical energy.
It
is
yield from 8,ooo to
15,000 horsepower.
planned to transmit the power to the cities of
Monterey, Victoria, Linares, Montemorelos and
Monterey is the
other towns of that section.
principal manufacturing city in Mexico.
Juan de Velasco and Carlos Bello of Mexico
City have acquired title to a waterfall on the
applied
sion,

to

in

the state of Puebla.
They
will install a large hydro-electric plant at the fall
and transmit the power to Atlixco, which is an

Cantarranas River

in

important industrial center.
Engineer A. B. Adams of Mexico City, who
has large mining interests in the state of Guerrero, has applied to the federal government for £
concession to install a large hydro-electric plant
on the Balsas River, near the town of Balsas.
The main transmission line will be built to Mexico
There are many industries, mines and large
City.
sugar mills in the vicinity of the proposed plant,
and these will be supplied with electric power.
The hydro-electric plant that is being built near
Tepic for the purpose of furnishing Tepic with
power and lights will be placed in operation in
The plant will also supply cotton
a few days.
mills and other industrial concerns at Tepic with
electric power.
The Mexican Light and Power Company has
purchased the electric-light and power system
owned by the firm of S. Roberto y Cia., and which
has been serving the people of a number of sub-

September

urban towns. The consideration was $70,000. It
announced that the acquired system will be
greatly improved and enlarged.
The Sultepec Electric Light and Power Company is installing a large hydro-electric plant at
is

Temascaltepec.
Power
and mills at that place and also
mitted to the towns of Sultepec, Los Arcos, Mina
The
de Agua and other places in that region.
persons who are interested in this project also
own the Toluca Electric Light and Power Company at Toluca.
United States manufacturing concerns have been
awarded contracts for equipment and construction
material, aggregating $500,000, by La Electra, S. A.,
will

be

to the
be trans-

supplied

mines,

the Spanish light, power and street-railway company of Guadalajara. This company is constructing one of the most extensive and up-to-date electric-railway systems in Mexico.
H. E. Matton, chief engineer of the Puebla,
Atlixco and Metepec Electric Railway Company,
states that he has located the first 15 miles of the
line and that the most difficult engineering feats
have been accomplished. The line between Puebla
The
and Atlixco will be about 22 miles long.
work of construction will be commenced some
W. D. H.
time next month.

Northwestern States.
Minneapolis,

September

8.

Company has secured

—The

the promoter of the

a

new company, and work

will

be done under a charter granted several years ago
Preston, Decorah and Iowa
to the Minnesota,
The distance of the proposed road is 208
road.
miles.

Dodd & Struthers of Des Moines, Iowa, manufacturers of electrical apparatus, are considering
the building of three additional stories to their
building at a cost of about $20,000.
The council of New Ulm, M'inn., will take bids
shortly for the installation of electrical power
equipment at the city waterworks plant.
The
cost will be about $2,000.
The City Council at Oshkosh, Wis., has ordered
all high-potential wires in the city placed underground.
R.
Pacific Slope.

—

San Francisco, September 6. The Feather River
Power Company, which has just been organized
in the East with an authorized capital stock of
$25,000,000, is to acquire the stock of the Western
Power Company of California, which has extensive
water rights, partly developed, in Northern California, and is preparing to install a large electric
power-transmission plant, with San Francisco as
its objective point.
The stock of the Eureka Power

Company

is also to be acquired by the new conA. C. Bedford, who is close to the Standard
is
one of the syndicate directing
new project. Edwin Hawley, F. H. Ray, J. N.
Wallace and Philip Stockton of Boston are also

cern.

Oil
the

Company,

interested.

Articles of incorporation have been filed by the
Spokane Western Power and Traction Company

with a capital stock of $3,000,000. The directors
of the company are F. 0. Adams, Chicago, 111.
A. A. Dunphy, H. S. Stoolfire, G. C. Rhodehamel
and L. L. Albaugh of Spokane.
North Central Idaho is to be opened within
18 months by an electric railroad that will be
operating 115 miles of road by the beginning of
1908.
About 10 miles of the Lewiston and Southeastern is graded and ready for the rails, and
work is going steadily forward. The entire line
from Lewiston to Grangerville, with a branch to
Nez Perces, is financed and will be built within
About six miles of the lower and four
18 months.
miles of the Nez Perces branch are graded. The
bonds have been taken in New York and Philadelphia and the company has secured a water right
on the Salmon River that is reported to be capable
of producing more power than that secured from
Spokane Falls. It is estimated that 30,000 horsepower will be developed at the low-water stage,
and that this power can be greatly increased by
building a second dam.
The Gold Mountain Mining Company, operating
the Grand Central claims on Money Creek, near
Berlin,
install

King County, Washington, has decided
once a power plant on its property

at

to

for
the operation of electric drills.
dam for furnishing power to the plant will be constructed
also a 25-ton smelter.
The Handy Electrical Company has been incorporated in San Francisco with a capital stock

A

Handy,

of $50,000 by Walter G. Anderson, John H.
Charles G. Gardner, F. J. Behneman and

Webber.
The Union

Home

Telephone

Company

A.
of

C.

Los

Angeles, Cal., has filed its certificate of the creation of a bonded indebtedness. The capital stock
of the corporation is $10,000,000. The indebtedness
will be secured by a trust deed executed to the
Title Insurance and Trust Company of Los Angeles.
This action marks the completion of the
organization which has acquired most of the Independent telephone companies in Southern -California, and expects to extend its operations to
other parts of the state. J. C. Marble is president
A.
and James V. Baldwin secretary.

PERSONAL,
R. G. Hunt, formerly manager and engineer, of
the San Diego Consolidated Gas and Electric Company of San Diego, Cal., has joined the engineering staff of H. M. Byllesby & Co. and will be
located at the Chicago office.

Melvin W. Koons of Minneapolis has been appointed manager of the Citizens' Telephone Company at Mankato, Minn., succeeding Charles K.
Willard, resigned. Mr. Koons has been in charge
of the South branch of the Tri-State Telephone
Company in Minneapolis.

Northern Trac-

right-of-way for its
proposed trolley line from Buhl, through Hibbing,
M'inn., to Stevenson, and has petitions for franThe
chises pending at Virginia and
Eveleth.
contracts for grading have been let for the greater
portion of the work.
The Fort Dodge (Iowa) Light and Power Company is planning the construction of a power plant
to utilize the power of the Des Moines River.
Trolley
connection
between Minneapolis and
Chicago is thought to be assured by the recent
formation of a company to build a railway from
the Twin Cities to Dubuque, Iowa, where it will
connect with the road now building from Dubuque
toward Chicago. William P. Mason, president of
the San Francisco, Idaho and Montana Road, is
tion

1906

15,

O.

A.

Farrar,

formerly

engineer

of

the

Allis-

Company, has joined the engineering
staff of H. M. Byllesby & Co. and has charge
of the reconstruction work of the large modern
electric-light plant which the latter company is
Chalmers

constructing at Mobile, Ala.

Mr. William M'. Brodie has been appointed
manager of sales of the Edison Manufacturing
Company of Orange, N. J. Mr. Brodie has been
connected with the company for the last six years
in the manufacturing department and is therefore
thoroughly familiar with the Edison battery. He
succeeds William S. Logue, who died last April.
G. F. Coit, assistant chief operator in the office
of the Western Union Telegraph Company at
Indianapolis, Ind., has been promoted to the position of chief operator in the Denver (Colo.) office.
Mr. Coit has been in the employment of the
Western Union for 28 years. He will take his
new position on October 1st. The Denver office
is one of the company's most important ones.

Howard

E. Troutman, for over 10 years conwith the Buckeye Engine Company and
for several years manager of its Chicago office,
has resigned to accept the sales management of
the Corliss and high-speed-engine department of
the Atlas Engine Works, Indianapolis. Mr. Troutman's headquarters will be at the home office.
J. M. Broucher of the Brownell Company, Dayton,
Ohio, has resigned his connection with that company to accept the position of assistant general
managership of sales for the Atlas Engine Works.

nected

John O. Backus, assistant superintendent of the
Central Illinois Traction Company, Charleston, 111.,
committed suicide by shooting on September 7th.
His action followed the verdict of a coroner's jury
fixing on him the blame for a wreck on the road
two days earlier, in which the motorman was
killed and several passengers
seriously injured
Mr. Backus was 28 years of age. He stood well
with the company, with which he had been for
the last six months, having gone to Charleston
from Chicago.
Formerly he lived at Ashland,
Ohio, where his family resides.
P. W. Sothmann of Denmark has been appointed
chief engineer of the Hydro-Electric Power Commission of Ontario, Canada, and will have charge
of the estimating, constructing and managing of
such municipalities as may apply to the commission for power under the law recently passed.
Mr. Sothmann is 36 years of age and a graduate
of the Institute of Technology,
Charlottenburg.

He

has been constructing and managing engineer

waterpowers and stream developments
Germany, Russia and South Africa. In 1905
he was a consulting engineer in New York city.
of various
in

Norman

McD.

Crawford,

ex-general

manager

of the Hartford (Conn.) Street Railway Company,
has been elected vice-president of a chain of in-

terurban electric railway companies in Indiana and
Ohio, including the Indiana, Columbus and Eastern
Traction Company, the Lima and Toledo Traction
Company and the Cincinnati Northern Traction
Company, which operate nearly 1,000 miles of railway.
Mr. Crawford resigned his position with
the Hartford company when that corporation passed
under the control of the Consolidated Railway
Company. His headquarters will be in Cincinnati,
Ohio.

Mr. C. C. Bruckner, general manager of the
Boca Ancha Mining Company of Guadalajara,
Mexico, of which Mr. C. E. Lee is president, is
in Chicago buying electrical and other machinery
for the development of his company's silver-mining
property.
Mr. Bruckner was connected with the
electrical business several years ago and Mr. Lee
is

well

known

as a representative

of the

Electric

Goods Manufacturing Company of Boston, Mass.
Both are thoroughly convinced of the great possibilities of the mining industry in Mexico when

September
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A

small waterpower
applied.
exists on the property which may be' developed for
electrical transmission in the future.

modern methods are

A.

Harford

E.

of

Minneapolis

has

succeeded

as manager of the telephone exJ.
change at Northfield, Minn., Mr. Wathey taking a
of
the
position in the engineering department

Northwestern

Telephone

Exchange

Company

in

Minneapolis.
It is reported that Patrick Calhoun of Cleveland
has decided to resign as president of the United
Railroads of San Francisco. As president of the
United Railroads Investment Company, Mr. Calhoun has charge of the United Railroads at Pittsburg, lines in Cleveland and in many of the larger
It is supposed he is giving
cities of the South.
up his office with the San Francisco company in
order to give more attention to some of the other

properties.

It

is

said that Thornwell Mullally, his

Mr. Calassistant, will succeed him as president.
houn will still be a member of the board of directors.

ELECTRIC LIGHTING.
W.
in

A. Curtis will establish an electric-light plant
Cambridge, Iowa.

Bids will be received September 24th for conan electric-light system at the Madison
Barracks, Sacket Harbor, N. Y.
structing

Mayor

number

of citizens of Metain the formation of a company for the construction of either
Several
a gas or electric-light plant for the city.
propositions have been received.

mora,

Surveys are being made for an electric railway
between Paducah, Ky., and Hickman.
Eastern
capitalists are said to be back of a plan to conthe

struct

Irving and a

111.,

have interested themselves

The

Village Board of Charlotte, N. Y., will
consider the question of improving the village
water and electric-light plants, which are badly in
New generators are needed for
need of repairs.
the electric plant, and it is deemed necessary to
extend the intake pipe of the waterworks system
out into the lake.
Cincinnati men are said to have an option on
the Richmond Electric and Power Company of
Richmond, Ky., until October 1st. Their plan is
to extend the lighting wires to Berea, a town 15
miles from Richmond, with a population of 2,000.
The line would pass through three villages. The
farmers along the line are interested.

ELECTRIC RAILWAYS,.
The Claremont Railway Company of Jackson,
has been incorporated for the purpose of
building an electric railway from Jackson to Clinton, Miss. R. K. Kane and M. Culbertson are
Miss.,

among

the incorporators.

PUBLICATIONS.

TRADE NEWS.
The
Liberty

lows

New York

Street,

President, Arthur

:

Switzerland, took place last month. This line,'
which passes through some of the most picturesque
scenery in Switzerland, joins the valleys of the
Rhone and the Mont Blanc.
in

city,

S.

are

Beves

;

now as folvice-president,

Thomas A. Aiton; secretary, John S. Showell.
Owing to the rapidly increasing demands for

its

products throughout the southern states the Chicago Pneumatic Tool Company has opened an
office

Memphis Trust

the

in

Memphis,

Tenn.,

charge

in

Building,
of Mr.

room
J.

1012,

Francis

Small.

H. M. Byllesby & Co. have been retained as
consulting, designing and supervising engineers for
the modern gas plant being built by the Indiana
Steel Company, a subsidiary company of the United
States Steel Corporation, at Gary, Ind., the city
is
founding for the location of 'its new steel
it
works.

The copartnership

The opening of the new mountain electric railway from Vernayaz to Chatelard and Chamonix,

Aiton Machine Company, 126

officers of the

& Meyer

of Langstadt

pleton, Wis., has been succeeded

Ap-

of

by the Langstadt-

Meyer Construction and Supply Company, a corporation with a capital stock of $50,000, of which
H. W. Meyer is president, A. C. Langstadt, vicepresident, and Aug. H. Meyer, secretary and treasurer, with offices at Appleton, Wis.
The special

will

president.
The company has a capital stock of
$1,500,000.
factory will be started in Spokane for
the manufacture of a device for working switches
on street-car lines without stopping the car.

A

Pneumatic

Results of an investigation by the Bureau of
Labor, Department of Commerce and Labor, into
wages and hours of labor in igos in the principal
manufacturing and mechanical industries of the
United States are given in Bulletin No. 65 of the
Bureau of Labor, dated July 1906.
Comparative
figures are given back to 1890.
Information as to
the principal food commodities is also given, and
laws of various states relating to labor are
given.
It is shown that in 1905 the average wages
per hour in the principal manufacturing and mechanical industries were 1.6 per cent, higher than
in 1904.
The average hours of labor per week
remained the same, and 6.3 per cent, more persons were employed.
Of eight electrical establishments reporting, the wages increased 9.5 per cent.,
and there was a considerable increase in the number employed.

complete

A company has been formed at Spokane, Wash.,
under the name of the Rice Electric Switch Company, with E. J. Rice, president; A. C. Shaw, secretary and treasurer, and R. A. Freese, vice-

Tool Company announces that it will receive from the printers on
September 15th its new compressor catalogue,
consisting of 118 printed pages, printed in two
colors, in which several new types and sizes of
compressors are shown, including the new Hamilton-Corliss machines.
Those interested will receive a copy of the catalogue upon request.
Chicago

company

of

be the building and
steam, electric and waterworks plants, long-distance power transmissions
and electric railways. It will also do a general
jobbing business in electrical supplies of every
kind, dynamos, motors and kindred apparatus.

Attractive mailing cards and printed slips from
Pass & Seymour, Solvay, N. Y., are devoted to
P & S sockets, which the company highly recommends. Special attention is called to P & S No.
57 standard brass sockets.

The

the

equipping of

field

road.

Wathey

F.
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White

G.

J.

&

Co. of

New York

appointed by the government to

and

city

have been

draw new plans

and to assist the federal engineers
of designs for the new power plant

specifications

in the selection

to supply light, heat and power to the congressional
buildings in Washington, D.
As stated in the
Western Electrician of July 14th, a government
commission met on July 2d to pass on bids pre-

C

pared for such a plant under specifications drawn
in 1905.
All bids were rejected and the architect
of the capital was instructed to prepare new plans
and specifications and invite new proposals. It is
this work in which J. G. White & Co. will now
assist.
Details of the original plans for the power
plant were given in the Western Electrician of
October 7, 1905. The plant may have a capacity
of 8,000 kilowatts.

BUSINESS.
The Holden Anchor Company of Des Moines.
Iowa,

manufacturer of the

Holden earth anchor
telegraph, electric-light and streetrailway companies, says that its product has met
with an encouraging reception by users of anchors.
This anchor has several features not found in any
other. The company issues a folder giving interesting details.
for

telephone,

The Central
joys

the

Electric
distinction of

Company

of

naving a

Chicago

room

fitted

en-

up

and devoted exclusively to the display of fixtures.
It .is located on the first floor of the company's
new building at 264-270 Fifth Avenue, in connection with the retail department, and all the latest
styles
and finishes of electric and combination
fixtures are to be found therein.
No more complete line of portables and table lamps is shown
anywhere, and anyone interested is cordially invited to visit the Central Electric Company's es-

when in Chicago.
The Excello Arc Lamp Company

tablishment

of 24 and 26
East Twenty-first Street, New York, reports that
an order for 81 flaming arc lamps was placed a
week or two ago by the British representative of
the Excello arc lamp for lighting Oxford Street
London. This order was the outcome of elaborate
tests of various types of lamps.
Excello lamps
are used for street lighting in many English cities
as well as in Australia, South Africa, Argentina

and Japan. The same type of lamp may now be
seen burning in considerable number in the more
important towns of the United States.

ILLUSTRATED ELECTRICAL PATENT RECORD.
issued (United States Patent
Illuminated Sign. John L. Dawes, Pittsburg, Pa. Application filed September 29, 1905.
An electrically illuminated sign box for removable

829,951.

Signal and
Safety Appliance.
Kintner, New York, N. Y. Appli-

Railway

Charles

J.

cation filed June

6,

1904.

Renewed December

1905.
source of electrical energy is connected to currentseries of rotary
feeders extending over the route.
have their armatures connected to a
electric motors
series of signals.
There are additional sources of energy
adapted to act upon the signals in opposition to the
motors, together with circuits, circuit connections and
locking devices whereby any signal may be set in a
definite position through the agency of its motor_ and
the latter automatically disconnected from the circuit
when the signal is set and locked.
28,

A

A

June

filed

Safety
Kintner,

J.
filed

Appliance for Railways. Charles
New York, N. Y. Application

January 27, 1905. Renewed May g, 1906.
In a railway system are a track-circuit-controlling
conductor located closely adjacent to but out of contact with one of the track-rails and an electrical circuit
including a signal device and a source_ of electrical
energy, the conductor being provided with supporting
means which will permit it to yield laterally when the
flange of a car-wheel enters between it and the adjacent
Operated Mine-door-actuatEtectrically
ing Mechanism. John C. Lincoln, Cleveland,
Ohio, assignor to the Lincoln Company, Cleveland, Ohio. Application filed April 10, 1903.

829,974.

Features of this device are a door-operating mechanism, an electrical circuit for controlling the mechanism,
a switch for opening and closing the circuit, and a
switch-operating circuit including a single insulated railsection

830,011.

G.

only.

Marine Propulsion and Lighting. George
Schroeder, Washington, D. C. Application

filed

March

27,

1905.

The main propellor shaft and

the shaft of the engine-

4,

rgo6.

and

the

Like.

Application

1905.

2,

Time

Electric

830,041.

Providence,

R.

I.

Switch. Clayton A. Ballou,
Application filed June 30,

1905.

A

pair of poles is located in an electric circuit, and
there are means movable with a wheel of the mechanism
for engaging a lever at predetermined intervals to prevent the current-conducting member at the free end of
the lever from contacting with the poles and closing
the circuit.

Apparatus for the Electrolytic Extraction
Metals. Courtland F. Carrier, Jr., Elmira,
N. Y., assignor to the Elmira Electrochemical
Company, Elmira, N. Y. Application filed Jan-

830,051.

of

uary

rail.

'

September

One feature of this machine is that the main magnets
are combined with a number of commutating magnets
arranged in a common plane parallel to the plane of
the main magnets, the cores of the commutating magnets being of a length greater than the cores of the
main magnets thereby allowing for a decrease in the
length of each winding and an increase in the number of windings thereon to produce the necessary commutating field.
(See cut on next page.)

_

829.969.

Machine

Dynamo-electric

830,025.

Office)

lighting the ship are in alignment, and by
friction disk the dynamo may be thus driven.

Ludwig Torda, Barking, England.

signs is described.

829.968.

dynamo for
means of a

30,

1905.

An anode compartment is combined with a cathode
compartment comprising a closed metallic bell, both
compartments being supported with their open ends)
downward and sealed by a body of molten metal. (See
cut on next page.)
Apparatus for Galvanizing Wire. Guy L.
Meaker, Evanston, 111., assignor to the American Steel and Wire Company of New Jersey.
Application filed June 18, 1902.

830,093.

An

electrolytic

process

is

used to coat the wire with

metal.

Mail Carrier. Thaddeus S. Smith,
830,109.
anapolis, Ind., assignor of one-half to

Indi-

Frank

W.

Flanner,

Indianapolis,

filed

June

1905.

28,

Ind.

Application

A mail conveying and distributing carriage is suspended from a pair of conducting rails. The carriage
has a motor compartment and a mail-sack compartment,
.the
motor takes current through brushes contacting
with trolleys on the conducting rails.
Control of Apparatus Governing the Pasof Cars or Vehicles Along a Railway
Herbert A. Wallace, New York, N. Y., assignor to the Union Switch and Signal Company, Swissvale, Pa. Application filed June 13,

830,119.

sage

1906.

There is an open circuit for the motor used to move
trip (normally in its inoperative position) and two
circuit-controllers in the circuit, one operated to close
the circuit only when one of two signals in the system
indicates danger and the other operated to close the
circuit only when the other signal indicates safety.
the

Electric-railway
System.
William
M.
Brown, Johnstown, Pa., assignor to the Lorain
Steel Company. Application filed
April
27,

830,131.

1905.

In an electric-railway system a sectional third rail is
adjacent to one of the track-rails, and a series of
magnetically actuated circuit-closing devices or switches
are situated between the third rail and the adjacent
track-rail.
Lateral arms are connected to the third rail
and the adjacent track-rail form magnetic connections
to the switches.
830,158.

System

of

Motor

Control.

Axel

Mag-

nuson, New York, N. Y., assignor to the Otis
Elevator Company, Jersey City, N. J. ^Application filed July 6, 1905.
There are three sources of current-supply, one of
which is led to the motor, another of which is generated by the movement of the motor, and the third
of which is in a battery and is derived from the second
source of supply, the three
adapted to control the motor.

sources

of

supply

being

:

.

WESTERN ELECTRICIAN

220

A

selective

telephone system

Pa.

Erie,

Miller,
30, 1902.

Telephone. John Z.
Application filed October

830,161.

described.

is

Electrically Operated Line Indicator for
830,164.
Railways. Claud D. McPhee, Armprior, Can-

assignor of one-half to James Robinson,
Montreal, Canada. Application filed October
ada,

1905.

2,

Automatic Transformer Cut-out. De Witt
Hoboken, and John E. Winn,

830209.

Conkling,

C.

assignors to the Electric
Economies Company, a corporation of South
Dakota. Application filed November 14, 1904.

Weehawken, N.

J.,

Renewed February
The

1906.
embraces an

combination

17,

devices

translating

former,

dynamic machine the patent covers a yoke, a
of field-magnets arranged therein, a ring slidably
connected with the yoke and movable toward and from
the same, a number of paramagnetic plates secured to
the ring, each of the plates being movable transversely
of the yoke between a corresponding one of the fieldmagnets and the yoke, and means for moving the ring.
In

a

number

Chicago,

in

alternator, a
circuit therewith,

trans-

means

A

David H.
System.
assignor to Robert Bines, ChiJanuary 2, 1906.
filed
Application

Wilson,

Telephone

830.27 1

cago,

In a signaling system combined with a detecting curare signaling
rent superimposed on a telegraph wire
means operated by this superimposed current interto autostations
receiving
and
mediate of the sending
matically indicate the condition of the line.

September

111.,

111.

telephone system

is

described comprising a primary

circuit wound upon a core and a reelectrically independent of the primary
ceiver
and secondary circuits and wound about a core located
in proximity to the first-mentioned core so as to be in-

and a secondary
circuit

fluenced

830.272.

thereby.

David H. Wilson,
Robert Bines, Chifiled January 2, 1906.

Telephone Apparatus.

Chicago,
cago,

assignor
Application

111.,

111.

to

One

claim has reference to a transmitter-circuit, two
separated iron cores about which a portion of the transmitter-circuit is wound,
a main-line circuit having a
portion also wound about the cores, two separated iron
cores interposed between the first-mentioned cores, each
provided with a coil, and a receiver connected in circuit with both of the coils.

Watchman's

830,364.

Pedro
filed

March

An

electrically

Time

Controller.

Germany.

Application

Electric

Munich,

Reitz,

1906

15,

1905.
operated alarm for watchmen, including

6,

a clock mechanism,

is

described.

Electrothermal Device. Charles E. White,
Chicago, 111., assignor to Frank B. Cook, Chicago, 111. Application filed June 22, 1903.
The device is for use in protecting electrical ap-

830.39I-

paratus

against abnormally strong currents and comflexible metallic diaphragm, a confined/ body of
adapted to act on the diaphragm, a switch-contact
engaging the diaphragm, a heat-concentrating member
for heating the body of air. and means for connecting
the diaphragm, contact and heat-concentrating member
prises a
air

series

in

in

circuit.

a

Trolley.

830,409.

Okla.
There

means

are

wheel

trolley

leave

Herschel

Application

for

Bryant,

L.

October

filed

Tonkawa,
1905.

31,

automatically
throwing the
when it has a tendency to

outwardly

the wire.

Field-coil Insulation

830,419.

W.

Same.

ing
R.

Louis
Application

I.

filed

and Process of FormDownes, Providence,
October 22, 1904.

An_ electromagnetic coil consists of an insulating
covering therefor comprising inner and outer jackets
of non-combustible insulating material. The process of
insulating consists in applying an inner jacket of fibrous
insulating material, then water and moisture proofing
the jacket by impregnation with a non-oxidizable substance, applying an outer jacket of fibrous insulating
material, and then rendering the outer jacket water
and moisture proof by impregnation with a high heatresisting substance.

Insulating Means and Method of Manufacturing the Same. George Kelly, Hinsdale,
111.
Application filed October 30, 1905.

830,441.

NO. 830,025.

—DYNAMO-ELECTRIC

NO. 830,051.

— APPARATUS

FOR ELECTROLYTIC EXTRACTION
OF METAL.

MACHINE.
energized by an alternating current from the secondary
coil of the transformer for breaking the circuit of the
coil upon the cutting out of the translating devices, and
a controller for the means for breaking the circuit
thereof upon including one of the translating devices
in circuit with the coil.

830,217.

John

Electrically Controlled Optical Appliance.
applicaC. Fredell, Pocatello, Idaho.

tion filed August 25, 1905.
Momentarily energized solenoids are included in the
device, one of which effects the opening of a shutter

and the other releases the shutter at
There are means
the end of a predetermined period.
for automatically locking the shutter in open position
lens-tube

the

in

during a predetermined period.

Incubator. George L. Guyer and Arthur
830,224.
Application filed
C. Gamble, Wessington, S. D.
December 30, 1905.
Electrical contacts in the incubator are energized by
a battery for ringing an alarm bell when the water
regulator

830,242.

requires

System

Telephone Transmitter. Henry
830,279.
bright,
York, N. Y., assignor

F.

New

Western Electric Company, Chicago,
plication

filed

October

21,

to
111.

Althe

Ap-

1904.

A

bridge-piece is mounted in the opening, an electrode is carried by the bridge-piece immediately behind
the opening, a diaphragm is pressed at its outer edge
against the plate, a cup is carried upon the rear side
of the diaphragm, an electrode is secured within the
cup, and there are granules of conducting material in
the cup between the electrodes.

FredElectric-light and Power Controller.
830,306.
rich C. Damm, St. Louis, Mo.
Application filed
September 18, 1905.
Combined with the electric light and power circuits
of an electrically operated and lighted machine are fixed
contact-points in each of the circuits, yielding contactpoints arranged adjacent the fixed contact-points, and
adjustable connections from the yielding contact-points
to the leg of the chair occupied by the operator of the
machine.

attention.

of

Motor

Axel

Control.

Mag-

A compound- wound electromagnet has its core arranged to lift a weight to release the brake-hand, and
one of its energizing-coils is connected in series with the
armature of the motor and its other energizing-coil is
connected directly across the current-supply line. There
means for switching the current so as to energize
magnet orior to connecting the

are
the

shunt-coil of the
series coil thereof and
the electrical circuit.

armature of the motor into

the

Controller for Automatic Railways. BenF. Carpenter, Roselle Park, N. J.
Ap-

830.472.

jamin

plication

May

filed

12,

1904.

-

The combination, with

a body to be moved, consists
shifter having a detachable engagement therewith,
means for actuating the shifter to move the body, and
a guard-bar with a magnet for operating the same to
disengage the shifter from the body, whereby the movement of the body is controlled by the actuation of tint

of

a

Clock

Application

filed

January

1906.

8,

Mechanism
by

the

for
patent.

Company,
October

electrically

Champaign,
13,

111.

Renewed

1902.

winding clocks

is

covered

predetermined speed.

Signal System
Frank R. McBerty, Evanston,

Potential-indicating Device.
George N.
Chicago, 111., assignor to the Minerallac Company, Chicago, 111.
Application filed

830,475.

Railways.
assignor to
Chicago, 111.

for

Selective

111.,

the Western Electric Company,
Application filed July 24, 1905.
The combination consists of a main

,
"

1905.

winding

_

830,247.

lumbus,

Electrical-wound Clock. Percy L. Clark,
830.473.
Bristol, Conn., assignor to the National Self-

cation filed September 20, 1905.
The patent covers an accelerating device for the
motor, a brake, an electric brake-applying means, a
generator connected to the motor and electric circuits
and connections to effect the operation of the accelerating device immediately upon the starting of the motor
and to effect the actuation of the brake-applying means
a

Brake. Frank L. Sessions, CoOhio, assignor to Joseph A. Jeffrey,
Columbus, Ohio. Application filed January 17,
Electric

830,457.

magnet.

nuson, New York, N. Y„ assignor to the Otis
Elevator Company, Jersey City, N. J. Appli-

upon the motor attaining

A method of manufacturing insulating material ia
described which consists in combining liquid glass, gum
and mineral wool and vulcanizing the same.

Eastman,

May

5,

The

1904.

device

includes a tube, a closure
thereof, electrostatic devices carried by the
a sheath inclosing the tube.

selector arm at
the central office, a test-circuit adapted for connection
to one of a number of substations, the test-circuit having two points of control, one located at the substations and governed by the movement of the semaphores,
the other being operated by the movement of the
selector arm, the test-circuit being connected with a
source of current in the operation of the semaphore at
the connected substation, and a local circuit at the
central office adapted to operate a signal through the
energization of the test-circuit.

Incandescent Lamp.
Chicago, 111. Application

830,477.

Combined

James
filed

at one
closure,

W.

March

end
and

Forster,
24,

1905.

lamp are a heat-absorbing substance
arranged close to the filament, and means to retard the
emission of heat from the side of the heat-absorbing
substance which is remote from the filament.
CSee
in

the
'

cut.)

Seal and Terminal for Electric Apparatus.
Potter, New Rochelle, N. Y., assignor to the Cooper Hewitt Electric Company,
New York, N; Y. Application filed January

830,249.

PATENTS THAT HAVE EXPIRED.

Henry N.

11,

1904.

A gas or vapor electric device consists of a fluidconductor, the vapor of the fluid, an inclosing chamber
of silica and electrical connection through the containing vessel contacting with the fluid or vapor, consisting
of

Telegraph Key. Jesse T. Sheets, Coving830,253.
ton, Ky., assignor of one-half to Sol. P. KinApplication filed Noeon, Cincinnati, Ohio.

vember 9, 1905.
An improved telegraph
Fire

^30,254.

Shepherd,
25,

An

key

is

John E.
filed

April

extinguisher system comprises elements
the practical commencement of activity upon
An electric
actuation of the system is sequential.
alarm system comprises means associated with the extinguisher elements for transmitting signals in proper
sequence indicative of the practical commencement of
activity in the elements, and signal-responsive apparatus
suitably connected with the transmitting means.
the

Combined

Reflector and Cluster Frame.
William H. Spencer, Brooklyn, N. Y., assignor
to George Frink Spencer, Newark, N. J. Ap-

May

The patent covers
sockets

for

inserting

2,

described.

830.317.

Junction Box. Edwin T. Greenfield, MonN. Y. Application filed October 28,

a frame including a reflector
incandescent electric lamps.

1904.
Inleading openings for the cables are provided with
individual clamps and there are means for giving to
the clamps movement against the sides of the cables
together with means integral with the clamps for protecting the insulation of the cables from abrasion.

830,347.

and

Electric ..Motor.

York,

N.

Y.

David

Application

Mendelson,

filed

New

November

8,

1905.

An electric motor is described comprising a stationary
a movable electromagnet, both symmetrically constructed with a core, a helix surrounding the core and
one or more flanking magnetic poles connected magnetically to the back end of the core of the electromagnet and extending to the attracting polar face of the
core.
An automatic switch for intermittently sending
a current through the helix and connecting mechanism
for operating the switch are included.
(See cut.)
and

1905,

Continuous-current Electric Motor and
Ludwig Torda, Barking, England.
Generator.
Application filed May 6, 1905.

830,262.

Junction Box. Edwin T. Greenfield, MonN. Y. Application filed October 10,

ticello,

ticello,

wherein

plication filed

— INCAN-

DESCENT LAMP.

metal

1904automatic

830,258.

830.316.

NO. 830,477.

1904.
A junction box constructed of three pieces of - sheet
and having inleading holes near the bottom is

described.

Protection Signal System.
Chicago, 111. Application

—

ELECTRIC
MOTOR.

NO. 830,347.

silicon.

Following is a list of electrical patents (issued
by the United States Patent O-ffice) that expired
on September 10, 1906
Electric Lighting for Railway Cars.
T. M. Foote,
410,586.
Boston, Mass.
Insulator.

410,637.
410,656.
for
410,663.

W. M.

Davis, Plymouth, Mass.

Method of Determining the Shape of Pole-pieces
Dynamos. J. G. Statter, London, England.
Regulator for Dynamo-electric Machines. J. M.
Bradford, Portland, Me.
Brush Holder for Dynamo-electric Machines. C.
410,670.
D.

Jenncy,

Indianapolis,

Ind.

Secondary Battery. J. T. Van Gestel, New York,
Y.
Burglar Alarm. E. M. Carhart, Providence, R. I.
410,683.
Electric Light Fixture.
T.
C. Hollings, Boston,
410, 6So.
Mass.
Sea Sounder. A. J.
Electric Registering Deep
410,786.
Cooper and E. W. Wigzell, London, England.
Electric Meter.
M. M. M. Slattery Fort Wayne,
410,860.

410,680.

N.

Ind.
Bemis,
Electric and Cable Railway Cars.
S. A.
410,871.
Springfield and L. Pfingst, Boston, Mass.
Process of Separating Magnetic from Non-mag410.876.
G. Conkling, Glens Falls, N. Y.
netic Particles.
Magnetic Separator. G. Conkling, Glens Falls,
410.877.

N. Y.
D. Brooks,
Air-tight Covering for Elecrric Cables.
Philadelphia, Pa.
A.
Machine.
Magneto-electric
410,964, 410,965, 410,966.
S. Fitch, New York, N. Y.
Kerner,
Electrolytic
Apparatus.
G.
Diaphragm
for
410,976.
Ulm-on-theMarx.
and
Frankfort-on-the-Main,
J.

410,953.
Jr.,

Danube, Germany.
Dynamo-electric Machine or Motor. F. J. Patten,
York, N. Y.
Method of Operating Electric Motors. F. J. Pat410.988.
ten, New York, N. Y,
410.987.

New
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The Evolution
By

Dr.

of

Marine Dynamos.

dynamo,

this

While electricity has been most rapidly adopted
on practically all seagoing steamers, special types
of dynamo, not a little different from those used
on land, had to be designed in order to comply
with the special conditions of the case.
Owing to the violent shocks produced in maneuvering the vessel and in the case of a rough
sea the use of belt transmission from the prime
mover (which in most cases is a steam engine)
to the dynamo was quite out of the question.

No. 12

1906

being unprotected, were rather
mechanical damage, while, owing to
its
construction, a special foundation plate and
a pillow block as outside bearing proved indispensable.
The pole-casing being divided into two
parts, the closure of the magnetic circuit was a
rather poor one.
In order to protect the dynamo
against the projected oil from the steam engine,
the latter was provided with a sheet lining.
A considerable advance will be noted in Fig. 3,
the dynamo there represented dispensing with both
foundation plate and outside pillow block, being
screwed directly to the foundation plate of the

of

exposed

Alfred Gradenwitz.

22,

to

continued in a ring or casing which protects the
coils
against mechanical
damage.
Another feature is the ball-bearing in the bow. In
constructing the armature of this dynamo it was
fitted on the conical shaft with thread and nuts.
The most recent type of the ship dynamo
which at present is being generally used by the

magnet

Siemens-Schuckert
works
is
the
multiple-pole
machine represented in Fig. 5 and which embodies
all the features enumerated above.
This machine
is generally coupled directly to the steam engine
with flange shaft and outside bow-bearing. Whenever the armature is mounted direct to the extenof the steam-engine shaft, the dynamos
are provided with a lighter type of bow, viz.,
a so-called collar-plate, which supports only
the brush bridge.
Should, however, an addi-

coupling to the engine, therefore, is
generally the only admissible solution,
which obviously results in a low speed of
rotation of the dynamo, as in the case of
the multiple-pole types described below. Ow-

sion

Direct
quite

tional

Fig.
Fig.

1.

One

Fie. 4.

A

of the Older Types,

Fig.

2.

A Design

Four-pole Type.

3.

about Five Years Old, with Carbon
Brushes.

A

load,

due

to

flywheels,

necessitate

an

Set without Foundation Plate and Outside Pillow
Block.
Fig. 5. A Recent Multiple-pole Type.

THE EVOLUTION OF MARINE DYNAMOS.the limited space available on

furthermore, to
board, the dimensions of the generating sets should
be reduced to a minimum, especially in the direction
of the shaft. These dynamos are therefore designed
ing,

without outside bearings and flange shafts. As their
weight should be as small as possible, the frame
moreover,
or pole casing is made of cast steel
such parts as are -subject to wear and tear should
be so placed as to be readily exchanged with
reserve parts.
The high surrounding temperatures
obtaining, especially in the tropics, on board emigrant ships, should exert no detrimental influence
on the behaviour of the machine.
;

A

striking

of the evolution of ship
by the pictures reproduced
am indebted to the courtesy

illustration

dynamos is afforded
herewith (for which I

Siemens-Schuckert works), showing how
above conditions have been gradually complied with in the course of the last two decades.
One of the oldest types of machine which has
been employed on board small warships is the
double-pole Schuckert dynamo represented in Fig.
1 and which has an output of 4.5 kilowatts at 65
volts and 450 revolutions per minute.
The coils

of

the

the

steam engine. The bearing
a double-arm bow-bearing.
numbers of revolution of
an immediate combination,
ning steam engines, would

far as these
be operated at only half their normal
showed a considerable weight in proporso

able,

in

most

likely

speed,

here was designed as
Owing to the high
double-pole machines,
even with quick-runhave proved unfavordynamos, which could

tion to their

output.

the same type of machine as
a more powerful four-pole dynamo, the mechanical
design being the same as in the one just described.
more modern design is represented in Fig.
2, which shows the type brought out by Siemens
& Halske about five years ago. Whereas the
machines described as Figs. I, 3 and 4 are proFig.

4

illustrates

A

vided with copper
carbon brushes, a

brushes,
special

these machines have
advantage being that

no damage is produced to the collector and
brushes in the event of the steam engine starting
an opposite direction, the armature running
in
backward.
Further features of this type of machine are the
three-armed bow of the bearing, which bow is

may as well be
with pillow blocks. In case they are to be
coupled to explosion engines the arrangement of
two bows and a shaft trunk will be found preferable, one-half of an elastic leather-disk clutch
being fitted to the latter in order to damp any
oscillations in the prime mover.
Ship dynamos are designed either with compound or shunt windings, the former being preferable in the case of a single machine, while in the
opposite case the use of shunt dynamos, which are
susceptible of connecting up in parallel, will be
alteration in design, these machines
fitted

preferred.
It is probably safe to say that all large and
important seagoing vessels of all nations are now
electrically lighted.
And not only is this the case
but many coasters and river and lake steamers
are also equipped with the improved method of
illumination.
Indeed, in the United States at least,
one of the earliest of electric-lighting equipments
was placed on board ship. Scattered on the navigable waters of the earth are thousands of these

marine

electric

lateit type.

lighting sets,

many

of

them

of the

5

—

3
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The Tantalum Lamp.
By Francis W.
At your

last

you

session

September

herein, the resulting cost for an equal
of light at various rates per kilowatt-hour
will be for the different lamps as shown in Table

suggested

1

amount

Willcox.
had the pleasure of
.

hearing about the tantalum lamp in the interesting
Since then the manufacpaper of Prof. Ambler.
ture of this lamp has been undertaken in this
country, and the lamp has been listed at a price
of 75 cents each, or 60 cents net in lots of 500.
The lamp is at present supplied in but one size
about 44 watts, giving 22 mean horizontal candlepower (English Parliamentary standard), and with
a useful life on direct current of 700 to 800 hours.
Unfortunately the life on alternating current is
only about one-third of th.s value too short to
be commercial.
While the first cost (say 60 cents) of this lamp
seems high, if we prorate the useful life on direct
current (750 to 800 hours) on an equal basis with
that of the ordinary carbon filament lamp of 3.1
watts per candle, we find that it is reduced to
about 40 cents. This is only about 25 cents more
than present 3.1-watt lamps cost, and companies
now supplying free renewals of the latter could
furnish renewals of the tantalum at 25 cents each
without any increase of renewal costs. This would
give consumers the chance to use tantalum lamps
at no greater costs than are paid for a Welsbach
mantle and thus place the electric service with the
tantalum lamp on an excellent competitive basis
with Welsbach lamps.
The tantalum lamp, by reason of the relatively
small end candlepower and the fact of its burning

II.

Table

1

3-1

6.2
9-3
12.4

3

4

—

6
7
9
10
II
12
13
14
15
16
17
18

10.

34.1
37-2
40.3

43.4
46.5
49.6
52.7
55.8
58.9
62.0

19
20

3-25
5-25
7-25
9.25
11.25
13-25
15-25
17.25
19.25
21.25
23-25
25-25
27-25
29-25
31-25
33.25
35-25
37-25
39-25
41-25

12.5
15.0
17.5
20.0
22.5
25.0
27-5
30.0
32-5
35.0
37-5
40.0
42.5
45-0
47-5
50.0

24.8
27-9
31.0

8

The

2.5
5-0
7.5

15.5
18.6
21.7

5

Industrial Exposition at

steam turbines, gas engines, oil engines and
and horizontal steam engines, driving electrical generators of several thousand kilowatts caby

pacity.

The exhibit of the Siemens-Schuckert W°rks is
extensive and most interesting, as this company
has a Nuremberg factory of large size and importance. The Braun system of wireless telegraphy

shown

is

state

The

exhibit

at

as

this

exhibit,

with a station at

well.

of Nuremberg has an exhibit, with
of the municipal lighting and railway
and power plants, -while the Bavarian

city

illustration

system
Trades

Nuremberg,

By Frank

C. Perkins.
Milan Exposition of 1906 in Italy,
signalized, in Europe, by an important

the

this year is

ufacturers of electrical machinery, engines and
other mechanical devices. The power is provided

the

Germany.
Besides

1906

vertical
II.

Cost of 1,000 Candle-hours of Light in Cents, with Free
Renewals of All Lamps Except Tantalum, for Which
a Renewal Charge of 25 Cents Is Made.
Tantalum
Rates per
Ordinary
Kw.-hour
Carbon Lamp. Gem Lamp.
Lamp.
in Cents.
2.0 W. P.C
3.1 W. P.C.
2.5 W. P C.
2

22,

Museum in Nuremberg is also represented,
together with the technical schools, which are of
great prominence and importance in Germany.
In Machinery Hall there are many electrically
operated machines, including paper manufacturing
apparatus, printing, spinning, weaving and other
machinery, as well as electrically driven machine
tools, which, together, use from 80 to 100 motors
of nearly 2,000 horsepower total capacity. An electric harbor crane is on exhibit, as well as electric
traveling cranes and two passenger elevators, employing electric power.
There are two three-phase generators of 3,000
volts for lighting service, which is also supplied

MACHINERY HALL AT NUREMBERG EXPOSITION.
better advantage in a vertical position, can be
used to marked advantage in the form of a "unit"
with a suitable Holophane reflector.
Table 1 gives the cost of an equal amount of
light (1,000 candle-hours) with tantalum (at two
w. p. c), Gem filament (at 2^4 w. p. c.) and ordinary carbon at 3.1 and 3.5 w. p. c, including cdot
of renewals in each case and power at various*
rates ner kilowatt-hour shown.
to

Table
Cost of

1,000

of

1.

Candle-hours of Light

in

Cents, Including Cost

of Bavaria.

The accompanying illustrations show the interior
and exterior of Machinery Hall, one of the principal: exhibit buildings on the exposition grounds.

As

in Cents.
1

2

per Kilowatt-hour.
Ordinary Car oon Lamp. Gem
3-5
P. c.
4.5
8.0

W.

11.

3
4

15.0
18.5
22.0
25-5
29.0
32.5
36.0
39-5
43-0
46-5
50.0
53-5
57.0
59-5
64.0
67.5
71.0

5

6
7
8

9
10
11

12
13
14
15
16
17
18
19

20

3.1

W.

P. C.
5.1

8.2
11.

14.4
17.5

20.6
23-7
26.8
29.9
33-0
36.1
39-2
42.3
45-4
48.5
51.6
54.7
57.8
60.9
64.0

will be

work is
welcome

Lamp

7.0
9-5
12.0
14-5
17.0
19.5

22.0
24-5
27.0
29-5
32.0
34-5
37-0
39-5
42.0
44-5
47.0
49.5
52.0

Tantalum
Lamp. 2.0

W

P. c.
5

7
9
II
13
15
17
19
21
23

25
27
29
31
33
35

37
39
41
43

From

these results it can be seen at straigl
kilowatt-hour for current and an equal
amount of light just how the different lamps stand.
It
should be noted that in spite of its high
renewal cost the tantalum lamp gives the lowest
cost of any of the lamps at above three cents per
kilowatt-hour.
With free renewals of ordinary
carbon lamps and free renewals of Gem filament
lamps and tantalum lamp renewals at 25 cents, as

per

1.
An extract from a paper read before the Ohio Electric Light
Association on August 21, 1906. Mr. Willcox is assistant to the
manager of the Lamp Works of the General Electric Company
at Harrison, N. .1.

constructed

entirely

of

steel,

and

is

in

lamps
being

from the exterior view that
illumination is supplied by arc

be noted

will

It

outside

2.5
W. P. C.
4.5

noted by the interior view, the frame-

contrast to the wooden frames of exposition buildings, as usually constructed.

Power and Lamp Renewals for Different
Lamp Efficiencies at Various Rates

Rates per
Kw.-hour

costs

Nuremberg, Germany, which
was opened under the patronage of Prince Leopold

industrial exhibition at

electric

on

iron

carried

ornamental poles, the conductors
underground. The interior

entirely

view shows a large number of electrically operdirect-connected
ated machines, steam turbines,
horizontal and vertical steam engines^ and directcurrent and alternating-current generators of various types. On the right, in the foreground, will
be noticed an exhibit of searchlights of high power,
electrically controlled by motors, for raising and
lowering as well as turning the beam of light,
and consisting of parabolic reflectors with automatic focusing arc lights of the latest construction.
The exhibit of the Felten & Guilleaume wire
works is noted at the right and the electrically
operated presses of the General Anzeiger newspaper on the left. Just back of this may be seen
the exhibit of the United Machine Works of Augs-

burg and Nuremberg.

The
of

the

lighting

of the

exposition

of

half

million

Nuremberg

is

square meters
accomplished

with satisfactory results by 500 arc lamps and 20,000 incandescent lamps, while the interior lighting
and 3,200 incandescent
includes 300 arc lights
lamps.
Machinery Hall is 50 meters wide and 180 meters
long and contains exhibits of more than 100 man-

by a steam turbine and alternator operating

at

a

speed of 1,500 revolutions per minute, with a capacity of nearly 700 kilowatts, the service plant
also including an internal-combustion engine and
generator having an output nearly as great, operating at a speed of 125 revolutions per minute.
Current for lighting is supplied from a number
of transformer sub-stations equipped with more
than a score of transformers, reducing the voltage
from the transmission pressure of 3,000 volts on
the underground cables to 115 volts for distribution.
Further exposition lighting is accomplished
by a dozen or more dynamos ranging from 35
kilowatts to 500 kilowatts, supplying direct current.
Zoelly steam turbine is on exhibition, operating at a speed of 2,500 revolutions per minute and
supplying a current of 220 volts, with a total output of nearly 500 kilowatts. Two tandem compound engines have been installed operating at 125
revolutions per minute and driving dynamos of
over 300 killowatts, each supplying a current for
three-wire distribution at 220 volts and 440 volts.
Another unit of about the same capacity supplying a current of 440 volts is driven by a Diesel
motor directly connected to the generator and operating at a speed of 115 revolutions per minute.
There are a number of other units supplying current at no volts and also on the three-wire system at 220 volts for interior lighting and 440-volt
three-wire for exterior lighting.
An electric-railway service has been provided
which operates with a voltage of 550 and is supplied with current from two units.
One of these
sets consists of a steam-turbine-driven generator
of no kilowatts, operating at a speed of 2,500
revolutions per minute. The other unit consists
of a 550-volt no-kilowatt dynamo, directly coupled
to a gas engine operating at 150 revolutions per
.

A

:

September

22,

The electric-railway cars are each equipped
minute.
with two direct-current motors of 30-horsepower
capacity each, having a normal speed of 545 revolutions per minute.
Electric underground cahles are about 25 kiloand

other

the

conductors

are

eters

in

about

kilometers long.
electric fountain is in operation every night.
supplied with water by electrically driven

An
It

is

10

high-pressure

pumps

installed

chamber. Each of these
a head of 40 meters and

an

in

underground

pumps

operates against
driven by a 200-horsepower electric motor of the direct-current type
These
at a speed of 1,200 revolutions per minute.
direct-current motors are operated from the 440volt power mains, and the pumps deliver to the
fountains about 15 cubic meters of. water per

minute for each

:
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length,

:

is

unit.

is provided by a number of highKriesel pumps, operating under a head
of about 25 meters, a water tower of 100 cubic
The three electric
meters capacity being" used.
pumps for this service deliver 10 liters, 25 liters
and 35 liters, of water per second and are oper-

Water supply

pressure

have not been carried out so extensively as
Louis and other American expositions.
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St

at

garded as

Law Held Constitutional and
Certificate Ordinance Valid.
Judge T. G. Windes of the Circuit Court in

Mueller

Chicago decided on September 15th that the Mueller municipal-ownership law of Illinois is constitutional and that the ordinance recently passed by
the Chicago City Council, based on the Mueller
law and authorizing an issue of $75,000,000 in certificates by the city to acquire the street railways,
is valid.
The contentions of Mayor Dunne and his
adherents have thus been upheld in the lower
court.
Arrangements were made at once to carry
the

Supreme Court.

case to the

Lawyers

for

the

complainant,

He held many things which we reunconstitutional to fall within the rule
that the general purpose of a legislative act must
be given effect. On that theory he seemed to slide
over a number of unconstitutional details."
elsewhere.

The -Chicago Union Traction Company and the
Chicago City Railway Company on September 17th
presented to the city an estimate of the value of
their
intangible
properties remaining
franchise
rights.
The companies had previously told the city

—

what they would take for their tangible properties.
The grand total is $73,545,676. The items which

make up

Union
Traction.
$29,294,472
13,825,040

Tangible

a

protesting

tax-

arguing that the Mueller law was unconstitutional and that the ordinances do not comply
with the act, were overruled by Judge Windes in
a long opinion, the following being the conclusions,
as summarized by the Chicago Daily Tribune
The Mueller law does not violate the provisions of the

property
Intangible property

payer,

state

the total are

constitution.

The law

is not contrary to public policy for the reason
the legislature determines what is public policy.
The provisions do not go beyond the title of the act.

that

Totals

Grand

$43,119,5:2

total

These

figures

solidated

City
Railway.
$20,103,936
10,323,228

$30,426,164
$73,545,6/6

do not include prices on the ConCompany, the Calumet Electric
Chicago General, and other minor

Traction

Company, the
companies.

Mayor Dunne thinks the figures excessive, but
did not state What plan he had in view.
Previously he has advocated condemnation proceedings

INTERIOR OF MACHINERY HALL AT NUREMBERG EXPOSITION.
ated by 15-horsepower, 25-horsepower and 35-horse-

power motors, respectively.
The steam provided for the

and hori-

vertical

steam tur-

steam engines, as
as
bines, is generated in a boiler house adjacent to
Machinery Hall, which is equipped with a number
of water-tube boilers as well as an electrically
driven chain-grate boiler, provided with a superthe

•

heater.

than

The

2,000

total

square

somewhat less
number of electric

heating surface
meters.

A

is

motors are employed for driving feed-water pumps.
These electrically driven pumps take about 120
horsepower and supply somewhat less than 2,000
cubic meters per hour. There are also a number
A cooling tower
of steam feed pumps installed.
is provided having a capacity of 800 cubic meters
an hour for condensing service, the water tower
being about 30 meters in height. The chimney
for the boiler house is 2.5 meters in diameter and
50 meters high.
As will be noted by the accompanying illustrations of the exterior and interior of Machinery
Hall, a large amount of glass is used in the construction

of

the

building

in

street-car
provision
permitting
the
parcels is not unconstitutional.

The Mueller law does not

well

zontal

.The
carry

connection

with

the

framework, very little wood being employed,
making it almost free from danger from fire. It
steel

will be noticed that the exterior of the building is
pleasingly decorated, a number of paintings having
been executed over the various entrances. Machinery Hall as well as the other exposition build-

ings are outlined with incandescent lamps as usual
in modern expositions, but these decorative effects

of the
consent

cities

for

and

the

villages

extension

conflict
act with

of

companies

to

the provisions
respect to frontage

with

or the granting of rights in the streets to a rival
company. On the other hand, the traction companies state that they are ready to go to court to

prove their figures

lines.

The argument that the act permits the taking of property without due process of law is untenable, inasmuch
as proper compensation is provided for and the condemnation for high public purposes is just.
The act confers no special privileges or immunities
because it applies to all cities in the state alike.
Complete provision for the consent of the local authorities to municipalization is made in the act.
Neither the city nor the state incurs any liability under
the act, the Mueller certificates being a lein wholly upon
the street-car properties and their revenue.
The ordinances providing for the issuance of $75,000,000
Mueller certificates and the purchase and operation of the
lines comply in all respects with the directions and intent
of the Mueller law.

Upon

hearing of the decision

Mayor Dunne

an-

nounced plans for securing ultimate public operaThese plans contemtion of the street railways.
plate that the City Council shall continue to negotiate with the present companies for reconstruction
of the properties and their operation until the city
In the event of a higher
is able to purchase them.

decision upholding the municipal-ownership
the Mueller certificates will be issued and
the roads purchased or an independent system conThe people will be asked at the election
structed.
next spring to authorize the municipal operation
of street-car lines.
The leading counsel for the complainant in commenting on the decision is quoted as follows
"Judge Windes took up the various points seriatim
and decided most of them adversely to the taxHis course, as he said candidly, was
payers.
largely based on the theory that the general intent on the part of the Legislature in passing the
Mueller law was to authorize the general municipalization of the street railways in Chicago and

court

plans,

fair.

Meeting of Units Standardization Commission Postponed.
The meeting of the International Commission
on Electrical Units and Standards, which was to
have been held in London next month, has been
postponed for one year. This delay will permit of
more leisurely and thorough investigation of the
questions in relation to which the commission must
have very definite information, such as the adoption
of specifications for the silver coulqmeter and the
Weston normal

By October, 1907, the intershould be reasonably sure of
having satisfactory data before it.
Prof. H. S. Cat-hart of the Lmiversity of Michinational

official delegate from the United States
forthcoming conference, with his colleague
the university, Professor Patterson, is engaged

gan,
to
at

cell.

gathering

the

the

at present

tromotive

in

making

force

a determination of the elecof the Weston cell by means of

of his absolute electro-dynamometer.

A

resident of Chicago seeks $2,000 from a telecompany as damages resulting from the
alleged changing of the mes'sage
"Mother and I
arrive Thursday" to "Mother died; I arrive Thursday."
The plaintiff alleges that he was in poor
health, and the erroneous telegram gave him a
severe shock.

graph

.

;

WESTERN ELECTRICIAN

224

Practical Hints on Illumination. 1
By Stephen B. Burrows.
The value of illuminating engineering is being
more thoroughly understood with the development
of this recently recognized science, for companies
are realizing as they have not done before that
the satisfaction and good-will of the customer,
which is a most important asset of any company,
can best be secured by giving all the illumination
possible from every kilowatt-hour of current used.
The illuminating engineer's duty does not cease
when an installation has been planned and installed,
but he must seek to educate the consumer to the
proper use of his light units, so that he will get
the greatest efficiency out of his lighting service.
Practical illumination must include usefulness,

economy
esthetic
laws.

in

Reversing

and control, artistic and
and harmony with optical

distribution

arrangement,
...
the

order

and

referring

to

the

last

September

small units over the space to be
distributing
lighted
but this is not always practicable, for one
must consider the architecture and purpose for
which the space is used.
Many features must be considered, and one of
the most important is the color scheme.
know that colors are noticeable simply on
account of the reflection of certain rays of light,
and this will make a wide
others being absorbed
difference in the illumination of two rooms of
opposite colors, with the same source of light.
For instance, white will reflect 85 per cent.
light
light pink, 35 per cent.
yellow, 45 per cent.
blue, 25 per cent.; brown, 15 per cent.; black, five
So that the
per cent. ; chocolate, four per cent.
number of candle-feet necessary in a room decorated in white would have to be increased for a
yellow or other colored room in proportion to the
light absorbed.
The question as to which scale is the best to
follow in figuring a given illumination is a moot
question
but, in the writer's opinion, the best
standard is the candle-foot, though he has satisfactorily used the scales of watts per square foot
and watts per cubic foot, the former when the
object to be lighted was on a plane surface, and
the latter in general illumination, such as church
;

We

;

;

;

the general lines
than in the Grecian.
as

of

the

building

22,

are

1906
plainer

The denomination

of the church will often make
to illuminate
a Roman Catholic church with
lights.
These
studded
two church bodies are symbolic and present to the worshiper the Almighty
in symbols, making the chancel beautiful and esthetic, and denoting some attributes of the worSo the general illumination must be
shipped.
along the same lines, with fixtures appropriate to
the building, keeping out the more modern styles.
There is the other extreme, as in some of the
Protestant churches, where the puritanical ideas

you would not plan

a difference, for
an Episcopal or

;

lighting.

Of

course,

as the source

of light

the

raised,

is

on an underlying surface will diminish according to the law of inverse square, i. e., that
the light from a given source varies inversely as
light

the square of the distance
so that the scale of
watts per square feet will vary with the height
of the lamps and their efficiency.
;

Theater Lighting.
every

In

WHITE PORCELAIN SHADE.

building

the

illumination

and

acces-

POOR FOR READING.

WHITE PORCELAIN.— SHOULD NEVER BE USED.

opticians insist that the majority of weak
first,
and strained eyes are due to artificial light, such
being either too intense or not properly shaded.
On this point the following law should be folNo light
lowed in practically every illumination
should enter the eye direct from the luminous

and severity find expression here the
studded lights can be used, arranged in the shape
of a cross, a star, a circle, or a Maltese cross,,
each denoting some religious theme, but in plain
of plainness

;

:

lines.

A good style of illumination for the church is
cove lights in conjunction with a general illumination, the hidden light to be switched on when the
sermon begins and the visible sources to be
dimmed, which will shed a soft light over the
church, appropriate and not injurious to the eyes".
The control of these lights should be elastic,
so that from one-eighth to the whole can be used,

center.

In treating the several heads, it may be well to
generalize, rather than outline minute details- of
arrangement, because persons' tastes differ, and the
illumination must not only comply with general
rules, but must also please the taste of the customer therefore, fixed rules cannot be established,
except along general lines.
The most recent development of general illumination has been toward the larger' and more intrinsically brilliant units, for, while there has been
a marked increase in the efficiency of lamps consuming from 100 to 600 watts each, the smaller
units have not made corresponding progress.
In the paper, however, presented by Mr. Willcox
;

as

Dance Halls and the

take the other extreme in lighting,
consider the dance halls and ballrooms.

— USELESS

AS A REFLECTOR OR
DIFFUSER.

sories must correspond with the architectural lines
and the decorations.
The quality of light in a theater must be soft,
well distributed and shaded from the eye in all
instances, for the eyes are tired and distended
after having looked upon the brilliant footlights,
and the mellow light is needed as a restful contrast.
It will be noticed that the decorations are
usually in some dark color to correspond with this
idea, as also to give the appearance of space.
"

Every lamp should be concealed from view or

equipped

—

the National association convention at Atlantic
data was presented on the new metallic-filament lamp in sizes ranging from 25 to 100 watts
with an efficiency of 2J/4 watts per candle, and
This lamp indicates encoura life of 800 hours.
aging and immediate prospects in the smaller units,
and it is to be hoped that the rumors of greatly
increased efficiency in incandescent units will in
the near future be fully verified.
Reflectors, globes and shades play a very important part in illumination both for reflecting and
diffusing the light; and very often the effect of
well-distributed units is spoiled by the unnecessary
or improper use of reflectors or globes.
To illustrate the wide differences in this class
of ware the accompanying illustrations are pre[The comments are the author's.]
sented.
The best uniform illumination is obtained by

at

City,

1. Condensation of a paper read before the Association of Edison
Illuminating Companies at Frontenac, Thousand Islands, N. Y.,
The author is connected with the Edison
5, njoG.
Electric Illuminating Compan of Brooklyn.

September

Like.

To

OPAL REFLECTOR.

READING OR WRITING SHADE, GREEN EXTERIOR, WHITE
PORCELAIN INTERIOR. THE BEST FOR THIS PURPOSE.

desired.

Incandescent or Meridian lights are the best
units, but I hear of satisfaction with the Nernst.

with

a

globe.

Frosted

lamps

will

also

serve the purpose of diffusion.
Studded lights are the most appropriate in this
class of illumination, as they can be made to
carry out the line of the buildings and the distribution is of the best.
The incandescent lamp in the 16 or 32 candlepower is the best lamp for this purpose on account
of the quality and quantity of light in each unit.
Electroliers should be tabooed, as they tend to
concentrate the light.
Under the balcony the units can be best arranged by concealing them in hemispheres, and
on the forward side of the balcony units can be
best arranged throwing the light forward, the
units being high enough to be out of the range of
vision.
The same arrangement is good for the
extreme rear of the theater, the units being placed
at the junction of the ceiling and wall.
Frosted four-candlepower lamps placed around
the usual arch of the boxes will add materially
to the artistic effect.
The lighting of the lobby is a different proposition, as brilliancy is desired.
Electroliers can be
used to advantage with side-wall brackets, or the
around
the
brackets placed
top of the pillars, or
the units themselves can be artistically imbedded in
the decorations.

Churches.
In this class of lighting the engineer encounters
great diversity in architecture, and therefore a
great diversity in the styles 'of illumination exists.
For instance, there is the Grecian or Corinthian,
where studded lights would be out of place, as,
in fact, they would be in most of the ancient types
of architecture.
But in the Gothic and modern
this style of lighting can be used to advantage,

"a

.

The

first

requisite

no shadows, and
studding

small

and then,
be arranged

to

units
if
,

in

us

uniform illumination, with
can best be accomplished by
over the ceiling and upper

is

this

walls,

let

there are any recesses, lights
these in conformity with the

other lighting.
Arcs or Nernst are not permissible, for they
give an impression of light and shadow rather

than of uniform illumination, and their effect upon
the face is not so pleasing as the incandescent
light.

Banks and Office

Buildings.

The

lobbies of this class are generally of the
same style as theater lobbies.
In all cases of bank and office lighting there are
two considerations, one the general illumination
and the other the placed lighting over the desks.
The general illumination in banks should be
designed not only to illuminate the lower region
of the public space but to throw enough light on

FANCY GLASS REFLECTOR.-^A POOR REFLECTING SURFACE.
the ceiling and upper side walls to bring out the
decorations and lines of the building.

Studded lights can be used to good effect.
There are three points to be noted in the placed
for use of the clerks.
The light source
should be shaded from the eye by a dark-colored
shade, preferably green on exterior and white porcelain finish inside.
Frosted lamps should be used
to prevent striations, and the light source should
not be too intense.
An illumination of from two
to four candle-feet is plenty.
In other words, an
lighting

-

;
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two

eight-candlepower lamp 18 inches to
the surface to be lighted.
This illumination is the correct

feet

from

standard for
The light should come from behind the
reading.
For writing, also from the left, but
left shoulder.
more out forward, so as to prevent shadow from
the pen or hand.
The writer has not seen anything but incandescents used satisfactorily for the illumination of
banks.

arc and

The

on

satisfaction

illuminants would not give
account of the size of the unit

similar
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chases he will in most cases use the furniture in
a home with the first quality of light, and wants
to know how it is going to look when there.
Then, again, the high-efficiency or other incandescent lamps are easily renewed, while in all
cases the lamp shedding w.iite
light
must be
trimmed, making it necessary to move the furniture, with the liability of scratching.
For carpets, also, the yellow light is preferable,
and a unit of about 100 candlepower or more,
fitted with a reflector to throw the light on the
carpet (which is usually hung on a movable form)
will

per square foot, determined by color of store,
height of room and units used.
The number of
lamps required for a given service equals the
above factor multiplied by the area in square feet
divided by the wattage per lamp.
No definite rule can be made as to the watts
per square feet or candle-feet needed in an installation, for so many things must be taken into consideration that no definite figures can be given
until these factors are known
therefore, no scale
is presented in this paper.
;

Department

Stores.

—

It

would

seem

at

first

prove satisfactory.

The

units in this class of business should be of
individual control, with the possible exception of
the main floor, for many times the salesman will

need only one or two lights at a time, and they
can readily be used as required without wasting
current.
A good arrangement is to have a row
of pilot lights, controlled by a switch, at the
entrance to each floor.
In using the new high-efficiency unit it is advisable to hang the units 10 to 12 feet from the
floor and have them fitted with the style C shade,
as the light will diffuse of itself below a certain
plane and at the same time give greater efficiency
with the C reflector than with style
reflector.
Millinery Stores. The arc or Nernst should be
used for this business, as the white lights show
the delicate colors to best advantage.
The writer's belief is that the arc is better than
the Nernst for this class of illumination.
The
concentric diffusers are used in Brooklyn millinery
stores with satisfaction.

—

HOLOPHANE REFLECTOR. — A GOOD TYPE TO USE.
shadow,

certainly

and its tendency to cast
enhancing the appearance of the interior.

The lighting of an office building
the same as in a bank.
etc., a line could
at a distance of two feet
plug outlets at intervals to

For the desks,

is

—

not

practically

be run around

from the floor,
accommodate a
with
This would arrange for
given number of desks.
the placed lighting.
The general illumination should be preferably
from above, as side lights would tend to throw
shadows when one is writing at the desk, and,
while the bank's working force is enclosed behind
a partition, the office buildings or rooms are usually open, and the general illumination will affect
the light on the desk to some extent.
In our Brooklyn office we use the arc concentric diffuser, with no placed lights, and the illumination for writing or reading is as near perfect
This
as it could be and is free from shadows.
lamp, however, is not attractive in appearance and
might not be acceptable in a bank or small office
illumination is
but for large office rooms the
good.
Stores.
the

room

Perhaps the largest part of our light load comes
from this class of business, and the writer has
specialized somewhat on this field of illumination.
The first point we notice in talking with a
storekeeper is that he wants all the light he can
get for a given sum of money.
It is all right
to talk about artistic effects to him, but he is more
cents and economy in
of an attractive store
are recognized, but the storekeeper wants to be
sure that he can get them at a reasonable cost.
What general rules can be followed to this end?

and

interested

in

lighting.

The advantages

dollars

'

D

Men's Furnishings. The same principle as to
color will apply to clothing stores, though perhaps
evening clothes, since they are to be worn under
the incandescent light, should be fitted under the
incandescent unit.
For a men's furnishing store the cluster, either
the arc burst or the pagoda arc, is a good arrangement and such units are attractive and efficient.
;

PROPER MERIDIAN REFLECTOR.
glance that as the department store is a consolidation of the smaller stores heretofore considered,
the illumination for each department would coincide with the corresponding small store; but there
is
a factor which governs this, i. e., uniformity.
For large spaces of this kind the arc lamp without
doubt is the unit to be used, as the color values
are good and the majority of goods shown are
"day goods," though department stores are providing separate rooms for the exhibition of evening
goods.
Incandescent and arc lamps should not be
used in the same space for the same purpose. That
is,
while arc lamps may be used for the general
illumination, incandescent units should not be used
also for general illumination in that room, but
may be used for special purposes, such as lighting
show cases to alternate the general illumination
between arcs and incandescents would be very poor
arrangement. An opalescent globe should be used
with arc lames to remove the glare and improve
the color values by filtration.
;

Window
There are two

—the

Lighting.

distinct divisions in

—

window

light-

concealed and the open and each serves
its
purpose.
One is to attract attention to the
store itself, the other is to show the goods in the

ing

window.
OPAL GLOBE.

— POOR

is obvious that the usual border arrangement
the lights would not show goods to the best
advantage, first, because most of the light which
is on the horizontal is being thrown on the street,
and, secondly, the rule which was presented in the
first of this paper, that the light should not enter
the eye .direct from the luminous center, is being
violated.
When one looks at a window lighted

It

DIFFUSING SURFACE.

of

In one such store we have recently changed three
arcs to four Benjamin arc bursts, and with a saving of 400 watts the resultant illumination is a
big improvement.
The Nernst lamp or the high efficiency lamp is
being used in Brooklyn in this class of stores.
The Nernst gives the better color value, and in
the two and three-glower size the illumination is

good.
arc should not be used in small stores for
First, the size of the unit and the
usual height of ceilings in small stores will not
and, secondly, unless
permit of good diffusion
a number are installed, shadows are frequent.
Jewelry Stores. There is a diversity of opinion
as regards this style of illumination, some engineers claiming the white or bluish light should be
used others that the incandescent is best.
The advantage claimed for the arc lamp is
that it accentuates the bluish tinge in diamonds,
and that the larger the unit of light the more intrinsic brilliancy the diamond will have.
As to the other classes of jewelry, the incandescent unit is, in the writer's opinion,, decidedly

The

two reasons.

;

—

;

best

the

A

is to have a cluster
250-watt high-efficiency lamps with D
shades in the center of a store, placed high to give
the store an appearance of brightness, and have
special lighting either on cord pendants over the
cases or reflectors inside the cases, the latter being
the better, for the two-fold reason that the observer cannot be between the light source and
jewelry and that less light is necessary.
Studded lights make a very pretty store if the
decorations will allow them to be used.
Other Stores. Most other stores are in the one
class in so far as interior illumination is concerned, and the principles presented will apply to
cigar stores, drug stores, butcher shops, groceries,
practically all call for the same illuminasaloons
tion, and if there is any difference at all it is

of

HOLOPHANE GLOBE.

we

First,

stores

as

to

will

A GOOD DIFFUSION.

consider

interior

the

several

kinds

of

lighting.

The writer has found that in
omy is the first consideration,

cases where econthe best result is
generally obtained from incandescent units at a
height of from eight to 10 feet from the floor,
and with the arc from 12 to 15 feet feet high;
the units between these in size range correspondingly.

—

Furniture Stores. One of the latest propositions
dealt with has been
a furniture store, and the
installation consists of high-efficiency units in the
several

sizes.

furniture shows up better under a yellow light
than under a white light, and when a patron pur-

light.

good arrangement of units
to

187

—

;

in the brilliancy desired.
store, saloon or cigar store

For

instance,

may

a

need more

drug
light

than the butcher or grocer, and the lights range

from

1V2

candle-feet

watts

per

square

foot,

to

five

from

candle-feet, or, if
to three watts

one

GROUND-GLASS INTERIOR GLOBE.

-A FAIRLY

GOOD

DIFFUSION.
the light itself attracts the
for the moment blurred, so
that when we look at the goods they are not distinct; it has been the light units which attracted
us, not the goods.
Take the opposite, concealed, reflected light the
window is bright, but the light is centered on the
goods, which reflect the light to our eyes, attracting our attention to the display and not the source

with

visible

eye,

and the

units,

sight

is

;

of

light.

When

the open-border lighting is used, a frosted
be utilized to reduce the intrinsic
brilliancy, and an eight-candlepower unit is large

lamp

should

[Continued on page 230.]
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not a

>|tacc

-3*

Slope

Pacific

."

IVrsunal

.

'37

.

Lighting
Electric

237,

Railways
.

.

.

and Schools
Telegraphy

Miscellaneous

!38

Trade News

238,

Llusiness
Illustrated

'3*

MS

Publications

139
*-39

Electrical

Patent

Record

2*0

-to

Central

Electric

Railway

Association

(first

Railway
lanl
iRth,

Motel,

Association

Washington,

l>.

fall

(annual meeting"),
October 16th,

('..

to

the

of

legality

the

Again, the electorate has given the city authority only to own the street railways and not
law.

them.

operate

meeting),

erating

large

a

I

Signal

the

if

Finally,

all

if

these

points

arc

cleared away, the great practical difficulties of op-

ml., September 27th.
Park, Fort Wayne,
Old Time Telegraphers and Historical Association, and
Military
United
States
Telegraphers
(annual
meeting),
Arlington Hotel, Washington, D. C, 'October 9th, 10th and
nth.
American Street and lnterurban Railway Association (annual convention!. Columbus. O.. October rcth to 'oth

Robison

Even

lien on all the assets of the city, but only
on such street-railway property as the municipality
may acquire by the proceeds under the Mueller

to

DATES AHEAD.

taken

been

has

Illinois.

New
t

—

1

1,

\Yil-

and

by

a

political

encountered.

street-railway

municipal

Still,

when

system

successfully

administration
all

is

said,

it

will

be

cannot be

Judge Windes' decision, which was a
very sweeping one, gives reason to the municipalownership advocates to rejoice. But the end is
still
In the meantime the companies
far distant.
denied that

rise

Referring

made

be

in the

that a renewal charge

case of tantalum lamps,

H. E. Clifford of Boston,

Prof.
tic

City

"It

seems

the

the proposal

to

customers

to

convention,

made

me

in

the recent Atlan-

at

an

interesting

point:

view of the delicacy of
existing today between the central-

to

situation

that,

man and

station

the public, to tack anything more
customer would be fatal. The suggestion
is made to draw an analogy from the gas situation.
When the Welsbach mantle was introduced, people
paid for it, and the gas business expanded. The
analogy is not good, because the gas people, until

on

the

were not giving free renewfree renewals of Welsbach mantles or even gas tips in some places in
the district in which I live.
You. get very little
from the gas company free. The electric-light man
all

events,

They are not giving

als.

has given free light renewals in the great majority
cases, and it seems to me if you attempt to
depart from that policy, you will give the greatest

of

argument
for

you can give in the present situation
ownership of these quasi publiccorporations." This objection is certainly

the

that

public

service

worthy of careful consideration.
policy should not be abandoned

Although
clear,

the

the case are not very
death of Professor Popoff,

facts

appears that

it

The free-renewal
lightly.

in

'the

well-known Russian scientist and inventor of
apparatus (which occurred last January,
we believe), was hastened by the anxieties and distractions due to the turbulent condition of affairs
the

wireless

in

the

in

the

and

dominion.

czar's

Electrotechnical

Popoff

was

Institute of

professor

a

St.

Petersburg,

between an absolute government on the
hand and progressive, perhaps revolutionary,

one

students

on

the

that his

life

was made

political

disorders that

We

pan.

on the
-Mr.

other,

publish

may

it

this

believed

war with

followed

the.

week an

interesting

Ja-

article

and work of Popoff, from the pen of
now a resident of Paris, and
sentence is a mournful one "Lately, when

life

D. Kubicki,

C.

the last

:

took a new lease of
ve^y rapidly, and, after

reaction

sunk

be

easily

burden during the acute

a

Popoff's

life,

very

a

health

unpleasant

with his superiors, he was struck by apoand died after an illness of two days."
One may imagine that something of a tragedy lies
behind the "unpleasant conflict." Popoff's name'
and work were well known in other countries,
conflict

plexy,

and

pitiful

is

it

the

that- at

should be thus cut

life

age

early

of

47

his

off.

Proper packing of goods shipped for export is
one of the things which the foreign consuls of the
United States repeatedly insist must be done

growing foreign trade of this country
Many American shippers are
and no doubt with truth, to be more care-

unless the

In the legal warfare over the legality of the
proposed "MuellerTaw certificates" the first battle
has been won by Mayor Dunne and his adherents; and in consequence another step has been
taken toward the municipal ownership and operaBut the adtion of street railways in Chicago.
cult

no doubt give

long wrangle.

recently, at

units

electrical

of

Standardization

CORRESPONDENCE

relating to electricity or any of its
practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.

excessive, and which will

another

to

do the

to

Kingdom, are not likely to buy at the same rate
work
in the future, owing to the large amount of
carried out. and also, no doubt, to the onerous
debt

ii

Competi-

inasmuch as the trading municipalities, which consuch an important factor in the United
stitute

of

)(

have made estimates of the value of their tangible
property and unexpired franchises, which are. per-

is

it

some time

for

anticipated

not

is

Britain.

and

many concerns eager
Marked improvement

offers.

that

Great

in

excessive,

as

is

trade

1746.

trade

reported

tion

the

in

i
i

electrical

reported by our

is

as existing

September

is

to be

said,
less

in

discredited.

than

respect

this

the

exporters

of

other

and the fault must be safeguarded against
before
annoyance
at
this
carelessness
grows
into a determination not to submit to it.
Mr.
C. Caldwell, the United States consul at San
J.
Jose, supplies one of the recent admonitions of
this character.
He. writes: "American exporters
nations

;

cannot

be

too

careful

regard

to the packing
packages should be
as light as possible, without any undue filling up
with dead material all duties being levied on the
gross weight this light packing must be such,
as properly to safeguard the goods.
Proper packing and credits, such as are freely given by European exporters to trustworthy merchants, are
two important 'trade agents' for the enlargement
of

all

—

—

of

in

While

products.

their

American business

The

Costa Rica.

in

prev-

embracing
railways and highways especially, is noted, and
as American men and capital will have much to
do in the development of the republic, the American exporters and manufacturers should not negalence

lect

of

the

Other
world
is one
gaged

a

general

progressive

opportunities

that

American observers
write

in 'a

which

similar

in

are

spirit,

offered

other

strain,

and

parts
trie

them."
of

the

subject

manufacturers or traders enor desiring to engage in the foreign trade
to

all

should give careful attention.

I

:
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and Work of A.

Life

Popoff, Russian

S.

By

the

science

recent

death

A.

of

in

Popoff Russian
a conspicuous

S.

and electrotechnics have
and the Electrotechnical

lost

St.
Institute of
Petersburg one of its best professors.
A. S. Popoff was born in 1859 in the little town
of Bogoslowsk, in the Ural Mountains, where his
He obtained his
father was an Orthodox priest.
primary education in a seminary of the city ot
Perm, and in 1877 he entered the University of
St. Petersburg, where he studied mathematics, de-

figure

a.

s.

prototype of all the existing receiving stations
space telegraphy.
1 he first application of this theory was realized
in an apparatus constructed in 1895 and named the
"storm recorder," in which the coherer was to
bring to evidence the discharges of atmospheric
electricity,
obviously
much stronger than those
which were at Popoff's disposal in his laboratory.
The apparatus, provided with an antenna about
nine meters high, was placed on the roof of the
a

Inventor of Space Telegraphy.
By C. D. Kubicki.

POPOFF.

voting his leisure time to laboratory work. Durthe electrotechnical exposition at St. Petersburg, while still a. student, he was appointed as
instructor.
Graduating the next year, he was left
at the university on a government fee in order
ing

prepare for the position
professor, but,
of
notwithstanding his scientific vocation, he still devoted a great deal of his time to practical work
at electric plants, being associated with the first
industrial association' in Russia, the "Electrotechnics."
At that time the new theory of dynamos,
based on a magnetic circuit, was just making way
to

.

meteorological station of the Agronomical Institute
of St. Petersburg.
This was the starting point of Popoff's system
of wireless telegraphy, and in the summer of 1895
the inventor started a new series of experiments
on a wider scale, sending messages over a distance
of five miles. During the winter
of
1899-19CO
he succeeded in making the first useful application
of his system while proceeding to the rescue of
the Russian battleship General-Admiral Apraxine.
On that occasion signals were transmitted over a
distance of 37 miles.
The storm recorder, illustrated diagrammatically
herewith, consists essentially of a relay and a
coherer.
A metallic rod placed on the roof is
supported on insulators and connected inside the
room to a point (A). The electric waves enter
the ground, following the antenna and the coherer (AB). The effect of the waves on the coherer is to make it a good conductor of electricity,
and the battery (P Q) sends its current to the
relay (R).
Although weak, that current, is strong"
enough to actuate the armature of the relay, which
closes the circuit at (C).
The newly established
circuit is of a low resistance; therefore the battern sends through it a strong current, which acts
on a pencil to make a record on a revolving

drum and
of

the

also

on an

circuit being broken,

ceive a

new

set

electric

against

strikes

bell

The hammer

bell.

the

coherer,

the apparatus

is

and,

the

ready to re-

of waves.

showed

Records so obtained

number

a

of

dis-

observer without the
of the records
have been made by storms occurring at a distance
of 30 miles from the point of observation.

charges

imperceptible to

the

help of the storm recorder.

In

1899,

according

to

a

Some

arrangement,

special

.

Russia,

in

and

it

interested

greatly

the

inquiring

and independent mind of the young scientist, although applied science could by no means keep
him away from pure science.
In
1883, after the death of Professor Petroufehevski, a position was offered to Popoff as assistant
professor of physics and of "galvanism." as it was

Ducretet of Paris started to construct wireless
apparatus of Popoff's system, and the whole Russian fleet was provided with Popoff-Ducretet. wireThe reless stations, using a telephone receiver.

whole

of

his

during
the

winter,

while

illumination

of

in

the

celebrated fair of Nijni Novgorod. Here he acquired much practical skill. In the military school
he first started lecturing on the construction of

dynamos, and he superintended the practical work
of his pupils.

the

1893

was vice-president
Both

in

the

until

military

1898.

school

and

in

the

society

mentioned. Popoff was constantly demonstrating newly
discovered phenomena, while he
often used apparatus of his own make.
While
repeating Hertz's experiments Popoff was first to
find
the application of electromagnetic waves to
wireless telegraphy, for which, in 1898, he obtained a prize from the Russian Imperial Technical
Society.
In 1900 he was named honorary member
of the Electrotechnical Institute of St. Petersburg
and in 1901 honorary member of the Russian Imperial Technical Society.
The discovery of the coherer by Professor
Branly of Paris directed Popoff's mind toward
practical applications of Hertzian waves, and as
'.•!!-];,
as 1X95 he presented a paper to the Russian'
Society of Physics and of Chemistry on "Some
in
Transmitting
Properties of
Metallic Filings
Electric Vibrations."
The paper was accompanied
with a scheme which might truly be considered as
above

to

work;

portant investigations. Then came the
troublesome
time of the Russian-Japanese war and
other political

events,

which

called

everyone

share for the benefit of the body

As a director of
was started on new
had to meet
academic

the

to

do

his

politic.

Electrical

Institute,

which

principles of autonomy, Popoff
with the most unfavorable conditions

life.
The students were constantly in
opposition not only to the government but also
to
the whole body of professors, and poor
Popoff

in

was exposed to a cross-fire between the students
and the government. Lately, when reaction took
a

new

lease of

and,

after

Popoff's health sank very rapidly,
very unpleasant conflict with his superiors, he was struck by apoplexy and died after
an illness of two days.

An

life,

a

Electric Self-registering Target.

A

target for rifle practice in which the position
of each shot is at once registered on a dial at any
desired distance has been invented by Col. George
A. Peters of Toronto, Canada.
The advantage of
the device is that it avoids the cost o"f constructing
a screen for the protection of the markers, and
saves the heavy wages bill involved with ordinary

balanced canvas targets, which require two men
each for marking. The principle of the apparatus
resembles that of the ordinary hotel annunciator,
the impact of the bullets being received by hammers behind the target, which close electric circuits, and thus register the results on the dial.
Further particulars are from Engineering of London, abstracted by the Literary Digest
"When the target is brought into use, it is
raised by means of suitable levers worked from
behind the target (or by a wire attached to these
levers, and worked from the firing point), until
the hammers rest against the back of the target
plate,
at
an angle suitable to the weight and
velocity of the bullet.. When a bullet strikes the
target, its force is communicated to one or more
hammers within the area affected by the blow,
and these are raised until the back strikes the
bearer plate, and contact is made by the projecting
lugs at the lower ends of the hammers, and the
position of the shot is thus recorded at the firingpoint.
The form of the hammer is such that
.

.

it

is

stopped

in

its

backward movement by

.

.

diameter, and will record the position of a shot
within that circle. The hammers are so
arranged that these circles overlap in all directions, so that no part of the target can be struck
without one
or
more hammers being affected.
Should a bullet strike where two. three or four
circles overlap, all the hammers within those circles will be operated, and a corresponding number
of disks on the indicator will fall. It is quite easy
to determine from these disks the exact point of
the target struck by the bullet."
in

Popoff was delegated by the minister
pi the navy department to the World's Columbian
Exposition at Chicago, and soon after he founded
the Russian Imperial Technical Society, of which
In

set

b

these questions he devoted

time

to

"The arrangement by which the target is carried
on a swinging frame has been designed with a
view to its adjustment to suit the force of bullets
of varying weight and velocity, and with regard
to the length of the range.
Thus with a service
rifle at 200 yards the target plate is lowered until
the hammers rest with their lower sides at an
angle of about 50 degrees with the bearer plate.
At longer ranges or with lighter charges, the
target is raised, and with it the series of hammers,
until the angle is such that on a bullet striking
directly over a hammer only that hammer is affected.
Each hammer will, however, respond to
the impact of a bullet striking within three inches
of the point on the target against which it rests.
Thus each forms the center of a circle six inches

1888

summer he superintended

fact,

able

promise that soon science
by new thoughts and by new
Popoff started on several im-

.

Popoff was offered a position as a
of physics, with the special purpose of
considering such questions of physics as are closely
allied
with chemistry, with explosives and with
the

in

finally

to

the bearer plate its center of gravity is well in
front of the bearing, pin, so that it immediately
falls back again to
its
original position, resting
against the back of the target plate. When the
position of a shot has been ascertained, the indicator board is 'cleared' by a frame
worked
electrically by a push-button placed near the marksman on the firing point.

professor

To

discoveries;

.

where he married and was definitely settled. Shortly
after he succeeded the deceased Professor Stepanof.
The eclipse of the sun in 1887 having caused great
interest in Russian society. Popoff and some of
his friends started on a scientific expedition to the
city of Krasnoyarsk, in Siberia.

military operation*.

1904-1905 he was
everything seemed
would be enriched

when

ELECTRIC BELL

called in Russia, in a military school at Cronstadt.

In

Notwithstanding the poor provisions afforded for
purpose by the government, he succeeded in
founding a laboratory very nearly up to date. In

that

DIAGRAM OF POPOFF

S

HERTZIAN-WAVE STORM RECORDER.

as
devised by Popoff was conDucretet and demonstrated by him
during the electrical congress in 1900 at Paris.
Accounts of Popoff's experiments were published
in the Journal of the Russian Society of Physics
and of Chemistry in 1896, and later on, during the

ceiving

station

structed

same

by

year,

news arrived

as

to

the

first

experi-

striking

ments of Marconi. Due to the fact that the Russian language is so little known abroad, it would
be presumptuous to suppose that the Italian engineer appropriated Popoff's idea of the receiver, but
that the priority of the invention belongs to Popoff
seems to me incontestable. Moreover. Popoff organized at Cronstadt a special shop for the construction and repairs in Russia of the wireless
apparatus, and the whole equipment of the ill-'
fated fleet of Admiral Rojestvensky was personally
installed by the late 'Professor lopoff.

Popoff

began

on

physics at
the Electrotechnical Institute, and the new position
afforded to him a good opportunity for scientific
investigations; hut first of all he had to arrange
to
secure a laboratory for the new institution.
In

1901

lecturing

Cleveland Street-railway Talks.
Each day
the

in a

Cleveland

four-column space in a newspaper
Railway Company presents

Electric

something new on the street-railway situation

in

The company invites readers who disagree or care to make suggestions to make themselves heard.
In a recent issue the company says
"Certain men are promising you three-cent fares

that

city.

eight years from now, with absolutely no certainty that they can carry out their promises.
don't ask you to wait eight years or eight days.
will give you 3'/i-cent fares the very day you

We

We

extend our rights to serve you to
of time that we can afford to do

such a
it."

length
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FUEL COMBUSTION AND BOILER MANAGEMENT. ?
A

By

C.

Part

—

air.

—

Third The greater difference in temperature between the firebox and the stack.

Use of Producer Gas.
More
ing

or less experimenting has been done in firwith producer gas made from both

boilers

bituminous

with quite satisBetter results are looked for by a

and anthracite

coal,

factory results.
more careful application of the

water-jacketed

a

producer

gas— using,

for

heating

perhaps,
the

feed

principal gain in using bituminous producer
gas over direct firing results from the more perfect
combustion of the volatile matter, with but little

The

This
more than the theoretical amount of air.
prevents smoke and saves fuel otherwise used in
heating a large amount of useless air.
'

The Dutch

Oven.

can be used to
furnace is that it gives a large chamber
for the proper mixture of the gas and a large surface of radiating walls to maintain the temperature
necessary for combustion, while on the other hand
it introduces serious losses b" presenting large ex-

boiler

the dissipation
highly heated furnace.

ternal

walls

for

of

heat

from the

Draft and Construction of Stack.
Another effect which the admission of too much
air can and does produce is that of creating a poor
draft in the boilers, and this is brought about by
two causes. The first one is that in designing a
smokestack the amount of fuel which is to be
burned per hour is first estimated and the quantity of air necessary for the burning of this fuel
computed, allowing a certain excess, which is
is
always necessary to insure a sufficient amount for
each atom of carbon to find its two atoms of
The volume of gas is determined at a
oxygen.
certain temperature, and engineers have determined
that the air can be made to pass through the stack
at a certain speed to best advantage.
If, instead of the proper quantity, two or three
times as much air is admitted, which is often the
case, the passage of the stack is found to be too
small for the passage of the increased amount, and
excessive friction is the result, and as a consequence, the boiler does not have sufficient draft to

away the gas, and if the gas cannot be carried away the other air will not find its way in,
and the boiler will not work up to the capacity for
which the makers recommended it, as it will be
impossible to burn the amount of fuel on which
carry

they figured.

Another result is that the excessive air cools
volume of gas, and when the gas reaches the
base of the stack the temperature is below what it
should be and the draft is lessened on account of
the

We

have, then,
consideration one 180 feet high at the temperature
of the outside air, and one 180 feet high at the
temperature of 400° or 500° F. The air in the
one at 500° temperature is very much lighter than

—

decreased temperature.
This statement may
not be perfectly clear, and a word of explanation
will assist in its understanding.
The only reason that air is drawn into the
furnace is because of the temperature in the
stack being higher than that of the air outside.
Air has a certain definite weight.
Twelve cubic
feet of it weighs one pound at ordinary temperature.
If,
however, the air is heated and allowed
to expand, one pound will occupy much more than
12 cubic feet.
We ordinarily speak of atmospheric
pressure as being 15 pounds to the square inch.
This means that if we consider a column of air
one inch square extending up from the earth as far
as the atmosphere extends (which is but a few
miles) the entire weight of the column of air is
15 pounds.
If we have a boiler stack 180 feet high filled with
hot air, the pressure on the bottom of the stack is
less than a similar stack containing cold air.
It
does not make any difference whether the stack is
one foot in diameter or 10 feet in diameter or 100
feet in diameter, the pressure per square inch at
the base would be the same, provided the temperature is the same
The weight of the outside air
at the point where the stack ends would be the
same as the weight of the air anywhere alongside

this

air

of

will

when burned

14,000

over-ventilate the fire

exactly

is

what happens

;

but

instead

.

making

of

the opening in the side of the stack to the outside

excess oxygen. In the CO = gas
united with all the oxygen which
taking up, and for this reason no
can take place, and combustion is
gas is not poisonous, but will not

in boiler work the opening is made from the
bottom through the firebox to the outside air in
the boiler room. The cold air rushes in and tries
air,

to bring the pressure of the firebox to

equal that

but as the air passes through
the firebox, it is heated and expands, and so the
process continues. We are very apt to think of
outside

the

air,

stack as drawing the air through the firebox
of the outside air pushing
in through the firebox to the stack.
Two factors which enter into the design of a
stack are, first, its diameter, which is determined
by the volume of gas which is to be handled the
stack must be designed so that it presents sufficient

making the gas
the

height

stack

is

deter-

mined largely by the temperature which will be
found at the base, and the length of the column of
hot
to

determines the tendency

air

of

the

gas

flue

rise.

A

mistake can be made of building the stack
too high. For every foot which is added to its
is
added to
found in the
passage of gas or water through pipes, and a point

length

a

amount of

certain

may

friction

The same

the passage of the gas.

is

reached where the increased friction
than the increased draft obtained by

be

greater

is

in-

creasing the length of the stack.

Analysis of Flue Gases.

The

reason for taking up this subject
of the combustion of fuel is that of being able to
secure the best possible results in the handling of
our boilers. In order to accomplish this, I believe
that

it

principal

is

absolutely necessary to go at the matter

and not only know
under which the boilers are operating,
the fuel results in watts per pound of coal and
a thoroughly practical way,

in

the

draft

watts per pound of combustible (after the ash has
been removed), and pounds of water evaporated
per pound of coal, but also to know what results
are actually being obtained in the combustion of
the fuel by analyzing and showing the gases which
leave our boilers and travel off into space every
hour of the day.
In order to do this, it is necessary to analyze
the flue gases, and to do this chemically. , The word
"chemical" is liable to scare men at first introduction,

but

my own

experience in the boiler

room has

proven to me so conclusively that material improvements can be secured by going after these
matters thoroughly, that I have introduced it in
'

number of plants.
The handling of this apparatus

is

not at

all

diffi-

soon as one becomes acquainted with it,
and I shall endeavor to explain its principles and
cult

as

use.

its

Chemical apparatuses for analyzing flue gases de-

pend for

their

working largely on

the

fact

that

gases can be absorbed by some substance
or other. Probably the most common example with
which you are familiar is that found in ammonia
water or "hartshorn," which is ordinarily used in
households for cleaning purposes. This substance,
which we get commercially in the liquid form, is

almost

gas

all

which comes from

coal,

and

is

found

in

gas works, and is put into
its commercial form by allowing the gas to bubble
through water. In doing this, the gas is absorbed,
and a cubic foot of gas can be made completely to
large quantities

at

the

disappear by allowing
Water also has the

it

to pass into

water.

property of taking up air,
and large quantities of air are contained in water.
This is frequently brought to notice where suction
pipes to pumps are carried up over a hill, in which
case the air will separate out from the water and
form a trap which prevents the pump from operation
In an analysis of flue gas
is removed.
property of absorption is made use of in almost every step.
An analysis of chimney gas will show whether
until the air

this

the

If

fuel

sumed with

on the grate bars
the

just

complete. This
support life or

entirely

is

amount of
gas would show

right

an analysis of the

travel at too high a

of the

is

water.

ling

'

Second,

has
capable of
further burning

it

.

when we should think

speed.

carbon

the

flame, and it can be .taken into the lungs or the
stomach without danger. This is the gas which
is absorbed ip water to make soda-water or spark-

the

area without

In the analysis of flue gas the first thing to be
is the quantity of carbon dioxide present, ordinarily represented by CO2.
The presence
of this gas demonstrates the completeness of the
combustion which takes place, as CO s is formed
when fuel is burned in the presence of sufficient or

determined

of the stack, the heavier air will tend to rush in
and push the lighter air out of the stack. This

a

Too much

settings.

the air in the one at the temperature of the outside
air; consequently if an opening is made at the base

a

pound of coal instead

CO>

dilute and cool the flue gases, causing the
needless heating of large quantities of air, which
escape up the stack, and too much or too little ailwill defeat all of the advantages that might be
gained by the use of the best kind of fuel, patented
grates, damper regulators and high-priced boiler

same distance from the ground.
two columns of air to take into

stack the

;

the so-called "Dutch oven"
advantage in connection with the

The only reason why

is

result

and

of

water.

will

to

II.

of the

The three points to be sought for the best utiliare
zation of the energy of fuel under the boiler
Perfect combustion.
First
Second— The use of tee least nossible excess of

furnace

air

the

H. Williams.

Three Points to Be Remembered.

being properly handled. A lack of
in the incomplete burning of the
to CO, and produces but 4,500 heat units to

the
fuel,

Men.

Brief Exposition lor Practical

1906

22,

air

con-

present,

flue
the presence
of 21 per cent, of this CO a gas, the remainder, 79
per cent, being nitrogen, which acts only as a
diluent, acting in no way to assist in the burning
of fuel. For this reason the greater the percentage
of CO2 gas which can be shown in the analysis, the
better we may know the results of the filing to be.

Although this CO» gas is readily absorbed in
water, water having the ability to absorb 1.23 times
its
volume of gas, the best absorbent which can
be found and which can be used in the testing apparatus is known as potassium hydroxide (KOH).
This is what is ordinarily called "caustic potash,"
and is the same material which the barber makes
use of in a 10-cent shave when he accidentally
sticks the. razor in too deep for the improvement
of personal appearance, but not sufficiently to call
the ambulance.
The reason that C0 2 gas is taken out first is because the materials that are used to take out the other
constituents would also absorb the CO», whereas
the
has the capacity for C0 2 gas only. For
this reason the next gas which is taken out is the
free oxygen which is present, and the presence of
free oxygen means that more air containing this
oxygen has been admitted to the furnace than is
necessary. If the oxygen were the only thing present, the introduction of it would not be so disastrous, but when we consider that in every five
cubic feet of air there is but one foot of oxygen
and four feet of nitrogen, the presence of a small
percentage of oxygen means the presence of a large

KOH

amount of

useless gas.

The oxygen

is

quite easily

absorbed by a strong alkaline solution of pyrogallic
acid, and the method of bringing about this absorption will be explained.
The last gas for which the test is made is known
as carbon monoxide, CO, which is produced when
only one part of oxygen is taken up with each
part of carbon. Under ordinary circumstances but
a small percentage of this gas will be found to
be present, as boilers are usually over-ventilated
rather than under-ventilated. This last-named gas
is most easily absorbed by cuprous chloride.

The Orsat
The following
ratus

is

Apparatus.

a description of the Orsat appa-

and the method of handling it
to secure the sample of gas which

First,

is

to

be tested, a hole is tapped into the stack about
three feet above the upper row of boiler tubes,
through which a 4^2-foot collection tube draws off
the gas. This tube should be water-jacketed, to
prevent any chemical action taking place between
the walls of the tube and the hot gases. The idea
is to get a continuous pipe for drawing off the
gas,

and have

it

j

surrounded with circulating water
At the end of the

not in contact with the gas.
gas-collection pipe there is a

Y connection fitted
with way cocks, which will connect either of the
branches to the main pipe without opening the
connection to the other. To the two branched pipes
are attached rubber hose, connecting with galvanized-iron tanks. These tanks, of about a quart
capacity, are fitted with stop cocks at the top and
bottom.
When preparing to take a sample of gas, the
upper cock is open, and the tank is filled with
water by connecting it to the hydrant at the bottom of the tank, and the water, by displacement,

J

&

:
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drives off all the air in the tank, hose and collecting
The pipe is then entered into the stack, and
pipe.

the furnace, which might otherwise be doing useful
work on the water and steam of the boiler.

pipette

the way cock turned so as to put one tank in
connection with the gas tube; the cocks at the top
and bottom of the tank are opened, and as the
water runs out of the lower stop cock, it siphons

Probably the simplest form of apparatus which
answers the requirements for analyzing flue gases
Orsat gas-testing apparatus,
is that known as the
a sketch of which is given. It consists of a waterjacketed measuring tube, graduated to cubic centimeters. Three pipettes (B)
(C) (D) are connected to the tube by means of rubber hose, and
each is supplied with a stop cock. There is a
three-way cock (H) opening to the connecting tube,
to the tank containing the sample of gas and to the
air.
A leveling bottle (G), which has a pinch
cock at (F), is also provided.

chemical action is less active. The difference in
the reading obtained in the measuring tube and
that obtained after the C0 2 was removed gives the
volume of oxygen, or, as before, the percentage of

When
the flue gas over into the collecting tank.
the water is nearly out of the first tank, both the
cocks leading to it are closed, and those leading
to the other tank opened, and the gas which is
collected

in

the

of

flue

the second tank is then a fair sample
gas in the stack, as any air which

might have gotten into the collecting tube, or into
the connecting hose, has been led away into the first
tank.

By means
gas

sample

the capillary

top

o—

m

=
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1

'
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this
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ORSAT APPARATUS FOR TESTING FLUE GASES.
the conditions existing in the furnace, and see that

not collected just at the time when
the firebox door is open, for example, allowing
great over-ventilation, and it is probably better to
let the time of taking extend over several minutes,
the sample

is

and by raising the

as this will give better average conditions.

After the samples of gas are collected, they should
stand in the room in which they are to be analyzed
long enough to take on the temperature of the
surrounding air. This will prevent any expansion
or contraction,
after the gas

due to the change of temperature
led

is

tubing and

the

into

testing

apparatus.

As

stated before, in testing flue gases, the things

which are

be determined are

to

amount by volume of the carbon dioxide (CO = ) present, for when the carbon in the
fuel is burned to carbon dioxide complete combustion has taken place, and

all

of the heat avail-

able has been liberated.

—

Second The amount by volume of the oxygen
(O) present, for the presence of oxygen shows

much

air is being admitted to the furnace,
needed for the complete combustion
of the fuel, and if it is present at the same time
at which carbon monoxide is present, it is an indication that it has leaked in somewhere and mingled
with the furnace gases at a point beyond the zone
where the temperature is sufficient to support the
chemical composition, or the burning of the carbon
monoxide to carbon dioxide.
Third The amount by volume of the carbon

that too

more than

is

—

monoxide (CO)

present,

the carbon of the

for

when

this

is

present

been but partially constage of combustion has

fuel has

sumed, or only the first
been carried out, and in

this first stage but onequarter of the available heat has been liberated.

Fourth

(N)
as a

the

— The

present.

amount by volume of
The volume of nitrogen

the nitrogen
is kept only

check to see that the aggregate volumes of
several

constituents

volume of the gas which

are
is

equal to the original
being analyzed.

As only one-quarter
the

first

of the heat is liberated in
stage of the combustion that of burning

the carbon to carbon
of very poor

economy

monoxide
to

find

—

—

it is an indication
any quantity of this

gas in the escaping flue gases, and, again, there is
an indication of a direct loss when the test shows
up a considerable quantity of free oxygen, for this.
indicates that besides supplying all the oxygen necessary for complete combustion, the grates and
other air openings are admitting this useless amount
of oxygen
and about four times as much inert
nitrogen,

which

is

heated

up

in

passing

through

sample
ready

level-

may

of the air

all

out

of

the

which

taken,

then

is

be tested. A
than 100 cubic
to

meters

is

drawn

little

Knowledge

of

Theory Should

be Added to

Practical Experience.
Probably not the least benefit which is to be
gained from the carrying on of investigations and
sort is the result which
on the part of the men who

of this

tests

follow

is

bound

handle

to

the

work.

As soon

a

as

man

learns

something

in

regard

work in which he is
engaged, it immediately places him in an advantageous position for handling his work over a
Condition where he is in ignorance of the means
to the theoretical side of the

ce'nti-

into

the

and the three-way

cock closed
against the connecting tube. The gas is then compressed to 100 cubic centimeters by raising the leveling bottle
the three-way cock is again opened to
the air, and the Water in the leyeling bottle and
the water in the measuring tube are brought to the
same level, which coincides with the 100-cubiccentimeter mark on the measuring tube after the
tube has been allowed to drain a minute. This
gives a volume of 100 cubic centimeters at atmos-

whereby it is possible to improve
The mere fact that any man in

his conditions.
his

work

is

act-

;

pheric pressure.

The three-way cock is then closed against the
connecting tube, and the pinch cock to the first
pipette is opened, and the gas is forced into the
displacing the reagents in the front
laying bare a great many small glass tubes,
whose office is to present a large wetted surface
for the reagents to act upon the gas.

first

— The

First

driven

more

measuring tube,

the

After

apparatus by completely filling the
measuring tube and connecting pipes with water.
After
this
is
done the three-way
cock to the tank containing
the sample of gas to be tested
is opened, and a full charge
is
of gas
drawn into the
measuring tube. As an extra
precaution against getting a
mixture of gas and air, the
first charge may be expelled
to the air, and the second

be

A- McASuBinCt-TuBE-WATrc-jACKETEP
PlPLTTtS.
B'.CrD" AB5OBBPTI0n

at

Subtracting the reading on the measuring tube
that obtained after taking out the oxygen
gives the amount of carbon monoxide in the gas,
or the percentage of CO which is in the flue gas.
The reagents for the third pipette are prepared
by putting a layer of three-eighths of an inch of
copper oxide in a glass bottle, then filling the
bottle with copper chips or shavings
and hydrochloric acid (HC1), and allowing it to stand for
24 hours. The liquid should be as clear as pure
water, and will keep until needed. As the supply
gives out, the necessary ingredients are added to
keep up the proper solution.
After the CO has been removedj the reading on
the scale should represent the volume of nitrogen
present, or the volume of nitrogen plus any impurities not absorbed by the reagents.
The apparatus as described takes up but small
space, is comparatively inexpensive, and can be operated by anyone, and where the apparatus is ready
it takes but about 10 minutes for the average man
to run off a test.
•

the three-way
opened to the

may

ing bottle

\

tubes

pipettes.

done,
be

is

cock
air,

the

of

the

pipette,

from

the leveling bottle, the reagents in the pipettes can
be drawn up- so as to stand
in

is

place.

closing

r^

the only difference being
required in the latter, as the

first,

remaining gas is forced into the
which contains cuprous chloride, absorbing the carbon monoxide. The gas is passed
back and forth until no further absorption takes
third

tank,

and care should be exercised, if samples
are taken which cover but a short interval, to note

the

in

in the flue gas.

Finally,

the way cock to both air and gas
and by opening the pinch cocks above the
pipettes, one at a time, and opening the cock to

By

conditions,

.'-/'

oxygen

Operation of the Device.

of the stop cock at the bottom of the
over which the
is
taken can be varied to suit the

collecting tank the length of time

as

that a longer time

pipette,

machine, to follow the arbitrary
instructions laid down by someone else, is sufficient
to cause him to lack' interest in his efforts, and,
on the other hand, any man who has the right
stuff in him to make a proper man for handling
high-grade machinery immediately is spurred on
to his best efforts when real engineering work is
entrusted to him, and he finds himself capable of
understanding the theoretical side of his duties, and
made capable of conversing intelligently on his
work.
ing

only

as

a

[The end.]

part,

The

first

pipette contains a solution of potassium

hydrate, which has the property of absorbing carbon dioxide. It is prepared by dissolving 500
grammes of caustic potash (KOH) in one quart of

This makes a strong solution, which can be
kept tightly corked in a bottle, and the solution in
the pipette should be renewed, as it weakens in its

water.

action,

The

due

to

its

caustic potash,

becoming charged with C0 2
which conies in sticks, must be
.

kept in sealed glass bottles
otherwise it will absorb moisture from the air.
The gas is passed back and forth from the measuring tube to the first pipette, until it absorbs all
of the CO2, when it is drawn back into the measuring tube, and the liquid in the first pipette
;

brought to the same height as before.
The measuring tube is allowed to drain for a
minute, and then the level in the leveling bottle
is brought to the level of the water in the measuring tube, a free opening being left between them,
and a reading taken. This reading gives the volume of gas at atmospheric pressure after the C0 2
has been removed, and the difference between this
reading and the original reading, or 100 cubic centimeters, gives the volume of CXX, or, as the comparison is made with 100 cubic centimeters, it gives
the percentage of CO = gas present in the sample
being tested.
The gas is then forced into the second pipette,
which contains an alkaline solution of potassium
pyrogallate, which has the property of absorbing
oxygen. This solution is formed by taking 150
cubic centimeters of the first solution and adding
This solution
to it 754 grammes of pyrogallic acid.
may be kept in an ordinary bottle well corked.
The same process is gone through in the second

Proposed Public Works for Vladivostok.
Roger S. Greene, American commercial agent at
Vladivostok, Siberia, describes at length plans that
are contemplated by the municipality for the construction of a series of public works which will
require an expenditure of at least $5,000,000 or
$6,000,000 United States currency.
The street-railway and electric-lighting propositions are the most attractive at present, says Mr.

The great amount of traffic on the one
Greene.
or two principal streets would make it possible
for a railway to serve a very large number of
people with a comparatively short and simple system, the present idea being to construct a line
from the eastern end of the town, along the main
street to the railroad station and to the market.
One branch line northward into the country on
the Aleutskaya or Kitaiskaya streets to First River,
about three miles, would probably be also popular,
as it would permit people to live in the suburbs
There would probably be a good
of the town.
First
chance for a line around the bay as well.
and second-class cars would probably be necessary.

Altogether

about

constructed.

The

eight
streets

miles

are

of

line

for

the

wide enough to accommodate a double

should

be

most part
track.

lighting, there are already a number
of private plants, most of which supply other houses
This would be an important
in their vicinity.
matter to be considered if concessions were apThe city at present states that it will
plied for.
want for street lighting to begin with about 200
lights of 1,000 and 500 candlepower, and it is estimated that the private consumption will be from
5,oco to 7,000 lights of average candlepower. An

As regards

increase would of course depend on the price and
on the arrangements that could be made for limit-

ing the private plants.
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Practical Hints on Illumination.

Dining Room.
in

[Continued from page 225.]

enough

to

the

serve

purpose of attracting atten-

tion.

In the concealed style there are two divisions,
trough reflectors and cone reflectors, including in
the last all cone-shaped reflectors, whether molded
glass or silvered.
The trough reflector should be used where the
window display rises from the bottom of the window in the shape of models for dresses, or where
the back of the window is used, as the distribution
of the reflector is toward the rear and downward.

The cone reflector should be used where the base
of the window alone is to be used, so as to concentrate all the light upon the goods.
The Nernst or units of the same size are used
satisfactorily in Brooklyn with reflectors to throw
the light down, the unit being high enough not
to interfere with the sight.
The writer has in mind a window where the

trough

reflector

is

but the

electrolier,

used

in

latter

is

conjunction with an
with holophane

fitted

eliminate the
globes,
This
by diffusing the light.

which

attractive

and

The tendency
lighting

In

factor

light

arrangement

is

both

efficient..
is to produce
reflector the illumina-

of the cone reflector

border
should
for purposes of econ-

reflectors,

either the
the units

on alternating switches
omy.
Picture Galleries.
The best arrangement for this class of lighting
the trough reflector, for the same reasons as
is

be

above.

A

at least to the writer, was
the desire of a customer to light
a small gallery economically, both as regards wirThe arrangement installed was a
ing and use.
Frink reflector on a pivot, run along the center of
A handle was attached
the room and placed high.
so that the reflector could be turned to either
side of the gallery, the result being highly satis-

new arrangement,

suggested

by

factory.

In the Metropolitan Art Gallery the luminous
arc is being installed, and the experts of the gallery are of the opinion that this gives the best
light of any artificial source.

Residence Lighting.

The

class of residences considered will
belonging to the ''middle class," where

be those

economy

necessary. Where the person is willing to spend
a large amount, the engineer can give full play to
the artistic, but most of our residence Imsiness is
with the people who practice economy.
Parlor. This room is used for entertaining and
receiving callers only, so the illumination should
be general.
In the average room of 12 by 15 feet
a center electrolier with the units extending about
a foot from the ceiling, and four or five eight-candlepower lamps will give good light, the units
pointing outward at an angle of 45° and equipped
with either an etched shade or holophane goods.
One or two plug outlets can be utilized for a lamp,
fan or other apparatus.
In a room of this shape the center fixtures are
sufficient, but when the room is long and narrow
side-wall brackets can be used to advantage.
One point in this style of illumination is to
have the lights pointing downward, for it can be
readily seen that otherwise the light would be
thrown on the ceiling and wasted to some extent.
The side-wall brackets can be fitted with holophane reflectors in ground-glass shades, and can
be either pointing upward or downward.
This is
a great deal a matter of taste, as both arrangements can be made to conform to the other illumination by the means of proper shades.
For the lamp, which is ornamental rather than
useful, a small
candlepower light can be used.
Two four-candlepower units will be sufficient in
must cases, and in any case two eight-candlepower
would be enough, which would be determined by
the density of the art glass canopy.
Sitting Room.
This room is used for sewing,
reading, and is the living room of the house, so
that
general
and some special illumination is
needed.
A center fixture with three or four outlets and
an outlet near the desk will prove satisfactory,
but each purpose must be considered.
In reading, a light of two to four candle-feet is
plenty, and the same on tin- desk or for sewing;
and while, theoretically, a light from aboVe and
behind is best, the writer's own taste is for the
old-fashioned reading lamp with a while' enameled
interor and green exterior, first, because the resultant light is good, and second, the eyes, on
being lifted from the bonk do not encounter the
same intensity, but are rested by the soft light
diffused by the green shade: while with the other
is

—

—

the

style

one's eyes

home
eye

is

bright

light

rested

practically tinsame whether
the book or not in fact, in all
the illumination be uneven, the
the change from bright to less

is

are on

lighting,

if

in

—

spots.

For sewing, an extension cord can be attached
an outlet and the lamp hung directly over the
machine

to

is

by one
can be covered with some dark material in keeping with the decorations, either crepe paper or
some texture, which will serve the purpose of
an expensive glass design.
Side-wall brackets are not essential, but can be
used if at any time a more general illumination is
desired, such as when the guests are seated around
the sides of the room.
Kitchen. The kitchen of today is not the large
one our ancestors were accustomed to, and in the
average home one unit in the kitchen is sufficient.
Halls.
In the halls a bright light is not necesIn the lower ball or entrance an upright
sary.
fixture from the newel post in a foyer hall gives

color

more pleasing than

is

and

efficiency

its

—

illumination, though the overhead light is
to be preferred, for the tendency of the unit upon
an upright is to throw the light up, whereas it

good

should be thrown down.
A ground glass or opal sphere can be used and
than a common reflector
is perhans more artistic
or shade, the lower hall unit to be controlled by
a

two-way

QUESTIONS AND ANSWERS.
Exciter Trouble.
Question.
Waterloo, Iowa: We have a 35-kilowatt alternator excited by a bipolar exciter. The
exciter was sent with the machine.
Fourteen-inch
brass gauze brushes were used on the exciter.
The trouble came on the commutator. It did not
overheat, but it cut down in about three months,
so there was nothing left of it, and a set of the
14-inch brushes would only last about three nights.
We tried all kinds of compound, with no results.
Perhaps someone who may see this may have had
E.

entrance.

—

Bedrooms. The most economical arrangement
here would be to have a center fixture of two or
three lights and use the movable brackets, so that
the light can be used at the dresser, or, if a reading light is desired it can be placed near the bed.
In a small or hall bedroom a side-wall bracket
with an eight-candlepower lamp is enough.
The most convenient arrangement is to have two
eight-candlepower units on each side of the dresser,
controlled by a switch on the side of the dresser
or wall, the center fixture to be controlled by a
switch by the door and fitted with proper reflectors.
In all houses fitted with electric light an extra
switch should be provided in the bedroom controlling" one light in each room on the first floor
and the halls, so as to be able to light these rooms
instantly in case of emergency.
The turn-down lamps can be used to splendid
There are many places
advantage in residences.
where a bright light is not required continuously,
The
but where a dim light is of great service.

turn-down lamps

fill

this

need fully and at slight

operating cost.
Every residence using electric
service should have a supply of these lamps.
Factories.
In factory or machine-shop lighting the problem
is generally the same as in a large office building.
Each operator should have a unit over his machine, and this will hold true in most all factory
The incandescent lamp
and the like.
lighting
should be used for special lighting.
In foundries, etc., where the walls are dark and
the light is not so much on a special line a lamp
is needed to throw the light down and to be near
The arc does not meet both
the color of daylight.
these requirements, and the lamp which has proved
most satisfactory in Brooklyn is the Nernst lamp,
as the unit is small and can be distributed, and
the efficiency is high.
The light from the arc is absorbed by the side
walls, and the Nernst distribution is below 30°.

Sign Lighting.

The tendency
in

a

of a customer

sign,

play, whereas,
of his sign.

he

thinking to
is

more

to

is

make

likely

put too large
greater dis-

a

spoiling the effect

W.

L.,

some of the same trouble, and may be
some light upon the subject.

a

lettered

sign

of each letter;
with a unit too large the sign presents a blur.
A four-candlepower unit is large enough for any
ordinary sign and a two-candlepower unit has
proved satisfactory in outlining letters.
For the panel sign a four-candlepower lamp is
sufficient, although eight candlepower will of course

added illumination; if a reflector is placed
above the upper lights the sign will prove more
give

readable.

Specialties.
lighting units have recently
been pushed commercially for special uses.
Luminous Arc. The luminous [or flame] arc is
used quite extensively in many cities, notwithstanding the cost of the lamp, and it certainly attracts attention by the brilliancy and color of its

Several

to

ajjle

shed

Answer,

types

Perhaps the unusual wear upon the commutator

was owing to a lack of electrical balance in the
machine, due to improper armature or commutator
connections.
Or perhaps the brushes were incorrectly or carelessly adjusted when the machine was
first put into operation.
In the latter case the resulting starting would have sufficed to start the
cutting, and the greater pressure by the brushes
then necessary would have continued it. Another
possibility is that the fault was in the brushes
themselves, although as they were sent with the
machine they were presumably all right at the
start.
Although, as in many other inquiries, the
data are meager, perhaps some of the readers of
the Western Electrician can extend helpful suggestions

to

inquirer.

this

Wiring Distribution.
Question.
J.

J.

Milwaukee

L..

of

—

probably has a permanent field within a
limited scope, but its advertising value will probIt

suffer as the number of lamps in use increases.
For general illumination, independent of
advertising uses, this lamp is not well adapted.

ably

—

Cooper Hewitt Tube. This type of unit is occupying a field in which it is giving good service.
For photographic work it is very successful, and
its use in factories and large buildings is becoming
more general.
The predominant violet rays are
objectionable, although

not injurious to the eyes.
tube is now being enthe manufacturers, and is
number of places.
a
Its

Moore Tube. — The Moore

ergetically pushed by
giving satisfaction in

By how much would

:

the

mileage

of copper for a proposed lighting
plant be increased in a city if it were .served
from one large central station instead of from
two smaller stations of equal capacity, together
equaling the capacity of the larger station?
The city is about six miles long by three miles
wide and would have probably about 10,000 customers, assumed to be equally distributed.
total

Answer.
order to calculate the amount of copper
mileage without actually laying out practical routes
we need to determine the average distance from
station to consumer and multiply by the number
of consumers.
Although, of course, a city in. practice is served
by large feeders which emerge from the central
station or stations and supply power to transformers and smaller feeders, nevertheless, for the present purpose, we can assume that there is an individual copper circuit to each customer.
After the total copper mileage has been obtained
by proceeding from this assumption, the cost of
the copper plant can be obtained by multiplying
this
figure by a constant which represents the
difference between the assumption and actual pracIn

tice.

two

In the case of

The smaller the candlepower in
the more distinct is the outline

light.

'

the

a unit

will

be watched with interest.

switch.

upper halls a light at the head of the
on a side-wall bracket, to serve both for the
another
stairs and hall, and if the hall is long
unit at the opposite end will light the hall well.
Bathroom. An eight-candlepower unit on each
side of the mirror, either with a shade or frosted
lamp, will suffice, controlled by a switch at the
In

Cooper H-ewitt
though its use is
com-

the

attractive,

is

1906

22,

limited at present to large floor spaces. The
mercial development of this type of lighting

—

—

window with

the

trough or cone

— The

one point to be illuminated
the table, and this can be done
The reflector
unit with a large reflector.

room

this

stairs

spots, while with the trough
tion is uniform and even.
lights,

intense

September

the

ing

city

sides

of circuit

the

to

two districts,
two equal squares hav-

stations serving

divides itself into

three

miles

long.

measured along

if

of

sides

one-half the

the

side

square,

of the

(miles)

X

y2

=
=

is

for

i.

e.,

length
parallel

each equal to

square.

=

Mileage for each square
3

The average
streets,

5,000

X

(customers)

7,500.

Total mileage
7,500
per circuit) =30,000.

X

2

(squares)

X

2 (wires

The factor '/> can be proven mathematically to
represent the ratio between the average length of
circuit to the length of the side of the square.
In the case of one central station serving the
entire city a similar mathematical demonstration
will

prove that the ratio of the average length of

circuit to

the smallest side of the rectangle

Mileage for rectangle
Total mileage

= 22,500

= io,coo X 3 X $4 =
X

2

%.

is

25,500.

(wires per circuit)

45.000.

The gain
central

in

stations

copper therefore from using two
is
represented by a decrease in

copper mileage of 15,000

(i.

e.,

the

difference

be-

tween 45,000 and 30,000.) This, of course, is offset
by economies due to having labor and equipment
centralized,
and other factors depending upon
special
features of the city would need to be
studied in order to make a comprehensive comparison.

:

September
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STATION.

Prices of Instruments (Direct Current).'

Ammeters.

Voltmeters.
Capacity,
Volts.
Prico

Capacity,

Practical Hints on

CHAPTER
Meters.

— In

the

relation

central

importance of supwith first-class meters

the

to

station

no difference of opinion. Without accurate measuring instruments the station
cannot operate with any degree of success.
The
possibility of
maintaining a low operating cost
depends largely upon the reliability of the indithere

or

little

is

The

cating apoaratus.

know

ability to

at all times

and thereby to gauge the operating needs is entirely dependent upon meter readings, the accuracy of which immediately becomes
the load conditions

of vital

interest.

Ammeter.

—The

ammeter is useful primarily to
indicate the safe load which may be put on the
dynamo.
Where two or more dynamos are run
in parallel the ammeter is necessary to effect
a
proper division of the load.
It also indicates, to
a large extent, what is going on outside of the
dynamo room. A short-circuit, an open circuit,
abnormal load variations, the blbwing of a safety
fuse and other little happenings that go to break
up the monotony in the electrician's existence, all
produce a certain effect in the flow of current and
are faithfully indicated by a good switchboard amThe idea that any combination of a main
meter.
coil and index will pass muster for an ammeter
is
not dead yet. and while it is true that the
same precision is not required in the ammeter
that is imperative in the voltmeter, it is also true
that an inferior instrument is sometimes worse
than none. In selection the following points should
be carefully
Durability.

looked to
condition

—This

excludes the use of
wood or any case which is not practically dustproof.
Wooden back boards are not sufficiently
durable to hold working parts in proper position,

and wooden covers commonly
all-pervading

the

dust

fit

loosely

so

the

entrance,

finds

that
result

clogged and
time are so grimy that they cannot be

being

that

scales

in

working

read.

Sensitiveness.

become

parts

— Even

instruments

in

made with

jewel bearings the combination of cheap imported
jewels and badly made pivots gives results entirely
lacking in sensitiveness after a short time in use.
Good jewels and good pivots cost more, but not

much more, and

very
els

and pivots

in

work

chronometer

most

in

— On

success

the

the voltmeter and
of

much

as the success of
use of the compass.
ther, since the constant
keeps upon the compass
attention 'which requires

the

its

intelligent

depends as
navigation depends upon
Analogy might go furwatch which the mariner
is paralleled by the close
lighting

electric

be

to

paid

to

the

as

ship

attendants,

compasses,

and

profits

life

often

for
to

at

all

times

the

full

may, in case of necessity, perform the duty of
Similarly, by providing the indicator
helmsman.
scale with an adjustable stationary index, which
can be set at the point where the pressure should
be maintained, it is possible easily to note a

proper candlepower of incandescent lamps. The confidence with
which men of slight experience undertake to state
offhand that a light is "about 16 candlepower"
would be decidedly humorous if the results of
such confidence were not so disastrous.
Those most experienced in photometric work
understand perfectly well the entire unreliability
of the eye to estimate light values.
This can
easily be understood if we remember the miraculous

To

illustrate,

it

is

pos-

where the

distance

variation

at

would be

invisible.

a

scale

divisions

Instruments depending for their action on the
extension of an electrically heated wire and on
temperature variation of either carbon or metals
These
are criticized as not remaining constant.
two kinds of action are attractive to the designer
on account of the relatively large effect possible
to obtain, but experience seems to prove that
molecular change takes place with comparative
which
rapidity,
altering the physical values on
the accuracy of the instrument depends.
Instruments containing soft iron, acted upon by
a coil to produce the motion required, have been
in use from a very early day, and display the

may be

divided broadly into attraction

may

current,

will

Such

show

a

difference,

certain
after

difference immesome hours, may-

have altered decidedly in value.
It should be remarked that the quest for a perfectly pure and perfectly annealed grade of iron,
which is often entered upon with zeal, had better
Perfectly pure iron
be abandoned at the start.
can be had and perfect methods of annealing are
not difficult, but the result Is very far from elimi-

the

nating hysteresis.
Switchboard instruments with illuminated dials
To render such light fairly effective,
arc useful.
other lights should be kept away from and .out of
Light should be so placed and
range of vision.
so
•

35

17.00

used type of
wattmeter, and probably the one best suited to the
different needs of central-station service, is that

known

as

commutator-type

the

consists primarily of an
connected to a generator.
It

unit

are

coils

connected

measured

and

in

are

The

consists

and the armature with

its

meter.

motor directmotor of this

electric

of

the

field

commutator.
with

series

wound

the

a

in

coils

The
load

field

to

be

properly

con-

wound

with-

structed meter, entirely without iron.

The armature, which should
out

also he

makeup, has in some instances a
winding.
This
armature
is
connected,

iron

drum

in

its

direct-connected unit.

"lubber line" or its equivalent is desirable. It
be necessary to explain that the "lubber
line" of nautical parlance is a mark made on the
ship's compass, by the help of which a "lubber"

diately.

relied upon, at least

„

525

750

a

the

human eye is not always to be
when applied to guessing at

350

may

results.

;

S28.2J
18.25
31 . 50
35.00

through a fixed resistance, across the line like
an incandescent lamp.
This motor armature is
rigidly connected to a shaft upon which is also
mounted a thin metal disk. This disk acts as the
armature of the generator alluded to as part of the

;

•

An increase of three per cent, above the normal
pressure of an incandescent lamp will shorten its
life by 50 per
cent., as has been repeated often
enough to be generally known
the statement is
not only substantially true, but of sufficient importance to bear repeating many times.
The

adaptability of that organ.

Portable instruments should be direct
reading and easily handled
a "dead-beat" action
Switchboard instruments may be
is very desirable.
heavy without detriment and should have large,
easily read scales.
On a switchboard voltmeter
verification.

system,

to

of

;

good

fatal

200

85
100
I75

'

Wattmeters.— The most commonly

direct-connected

—

Instruments. In selecting voltmeters and ammeters a broad distinction must be
made between switchboard instruments, portable
instruments and standards.
In a standard instruit
ment the all-important quality is constancy
should, if possible, contain within itself means for
Selection

pressure of the
is

conditions

which are shown by the effects exhibited by instantaneous change of magnetic value and changes
which take several hours for their exhibition. To
illustrate:
An "iron" instrument, after reversal of

It is found more difficult to make a perfect voltmeter than a perfect ammeter, as the former car-

ries

the

;

owners. The urgent demand for apoaratus of this
class brought into the field a large number of
badly constructed and poorly designed instruments.
A distinct change for the better, however, ha;
taken place and instruments can now be had
which leave little to be desired.

and a small error here

as

be set down as unsatisfactory on acThis
count of a large error due to hysteresis.
error is the main difficulty with all instruments
containing iron to make a perfect instrument containing soft "iron, the same .grade of material is
required which transformer builders have looked
for in vain, and which has been accurately described as "an iron in which molecules turn on
Hysteresis, according to pracanti-friction rollers."
tical observations, has two distinct manifestations,

volt-

would be easier
more satisfactory

hours,

may demand.

current,

meter wherever incandescent lights are run with
any degree of success. If voltmeters were as reliable

twenty-four

or

and repulsion instruments, and again into classes
which may be described as armature instruments
and core instruments.
In each case the pointer
is attached to a soft-iron needle in some form or
other, which may be called the armature when
acted upon by another piece of iron and the core
when acted upon by the coil.
The repulsion instrument always contains an
armature and a core, and when used for direct

—

Voltmeter.

second

This class

in-

struments.
Constancy. It is comparatively easy to make
ampere indicators that will not change with time.
use

of a sensitive- plate in inverse ratio to the illumination, and accordingly produce equally bright and
clear negatives by an exposure of one-tenth of a

Price.
S25.00
25.00
25.00
2 |-50
26.0O
26 -50
27.00
28.OO

10
15
25
50
75
100
150

clearly

ingenuity and variety in the actions produced. Instruments of this class may be very good
or very bad, according to the skill and knowledge
with which they are designed or constructed.

sufficient

is

electrical

see

to

greatest

the performance of the jew-

shame the performance

to

and witn comfort under the
noonday sun of a June day, while at other times
it is possible to see satisfactorily' with an illumination not more than one-millionth as great.
Photographers have this fact forced upon their attention by being obliged to proportion the exposure
sible

XI.

Instruments.
plying

Amperes.

Construction and Operation.

Its

shaded

as

to

throw the

light

directly

where
from

needed, leaving the eyes entirely free
any naked incandescent carbon. This is the funit

is

damental principle of all good effect in artificial
lighting and is applicable nowhere with more force
than

to

lighting of switchboards.

The

fields of this generator consist of permanent
magnets having a fixed position. The revolution of this disk between the poles of these permanent magnets sets up Foucault or eddy cur-

steel

The reactionary effects of this
use of in the meter as a damper
which tends to destroy the inertia moment of the
moving element.
rents

the. disk.

in

made

disk are

The metering function of this type of meter
performed in the following manner:

is

Assuming

that we are describing a properly conmeter, no considerations of iron saturation will occur.
The torque or pull of the armature is directly dependent upon the product of the

structed

field
field

and armature strength. The strength of the
dependent upon the load, since the heavier

is

the load the greater the amount of current flowing
through the field coils.
The strength of the
armature is directly dependent upon the voltage
of the system, since it is bridged across the line
like a voltmeter.
We have therefore a
which is proportional to the voltage of the
system,- measured by the armature, multiplied by
the amperage of the load, measured by the fields.
This product is the load in watts hence the name
of the instrument measuring it.
Friction, of course, detracts from the absolute
accuracy of the mechanism, but, being extremely
small and practically constant at all loads, it is
negligible.
Friction, however, increases with age
and a good meter should be provided with some
means for compensating for this variation in the
loss.
The satisfactory operation of a meter over
a length of time is absolutely dependent upon this
compensating device, and in purchasing meters the

exactly

pull

:

manager should see to it that all
submitted are so built.
In purchasing, select a meter with a high torque,
supplied with a compensating friction device.
A
high torque will insure heavy permanent magnets,
which in turn produce large Foucault currents,
thereby reducing the work done by the meter in
overcoming friction to a small percentage of the
central-station

meters

total

work

done.

Good- meters should be capable of operating continuously on a 25 per cent, overload without damage and should read accurately on any overload
up to the point of destruction.

Where

inductive loads are to be carried, special

meters should be provided.
Recording Wattmeters for Lighting Service, ioo to
Volts (Direct Current).
Lamps.
Amperes.
Price.
10

5
10
15
25

S13.75
15.00
17.50
20.00
25.00
35.00
40.00
50.00
65.00
05.00

20
30
50

50

100

75
100
150

150
200
300
600

300
600

1,200

Recording Wattmeters for Motor Service,
(Direct Current).
Horsepower,

Lamps.

I ''4

i%
7
15

20
25

40
So
160
!

Amperes.

200-250

Price.

20
10
60
100
200
300
+00
600

5

S 16.25

10
15
25
50
75
IOO
150

1,200
2,400

300
600

17.00
21.25
25.OO
30.00
40.00
42.50
57.50
75-00
110.00

•

2

125

Tn be continued.]

Volts

'

—
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Problems

Operation
[From

District

the

of

railways

in

success.

At

first

but

this

may

investigation

closer

tube

or

been a financial
seems something of

far

so

At any

several reasons.

electrification

the

underground

company's
sight

the Western Electrician.]

that

said

London has

enigma,

an

be

really

rate,

the

line

reveal

not pay-

is

ing, and the expedient of increased fares is to
be tried.
One reason for this state of affairs is the exceedingly keen competition of motor 'buses, which
has prevented that extra traffic being carried which

was looked

to in

taken

first

in

motor 'bus

when

1902,

For,

hand.

be

remembered,

it

In fact, it may be said,
breakdown— which is getting

despite

years.
to

was

the change-over

entirely a creation of the

is

last
its

the

three

liability

rarer every

day—

perhaps, unconsciously solving one of the problems put before the Royal Commission on London Traffic, viz.. the provision of
prognostication
quick through communication.

motor

that the

'bus

is,

A

of the early days of electric traction on railways
was that the omnibus would be swept off the
And it is being swept away the horse
streets.

—

—but

has been taken by a far
more formidable competitor in the motor 'bus,
an eventuality rather undreamed of five years ago
when electric traction was thought of on the

omnibus

its

The newly opened Baker

Waterloo

and

Street

"tube" railway has been forced to revise its fares
as a result of bitter competition by the 'bus. which
carried passengers the whole length of the railway
for the same fare four cents and actually did

—

—

By its flexibility, a motor
quicker.
lends itself to routes where railways are not,
and where a tramway is out of' the question this
and it gets traffic,
is to be seen all over London
journey

'bus

—

—

consequence, which would otherwise find its
way to the railway, for instance, at some inconvenience, of course, to the passengers.
Further, the capital burdens of these 'bus companies are not to be compared with that of the
District Railway, nor have they parliamentary conimposed upon them. One of the chief
ditions
reasons for the District company having to put
in

up
is

at

its fares is that its workmen's traffic, which it
bound by Parliament under an old act to carry
fares which actually entail a loss, has increased

very largely. Again, the railway companies have
a genuine cause for complaint against the local
In spite of their
authorities in respect of taxation.
going to great expense to facilitate the public, every
new building which is put up in connection with
One
that work is promptly rated to the utmost.
looks in vain for co-operation between municipalities and even such bodies as railway companies,
any concessions to which are surely in the public
interests.

Before long, too, I believe the type of rolling
stock which has been selected will be called in
question, and as some support to this view I may
mention that the Metropolitan company, which is
the District company of the
joint owner with
Inner Circle, is fitting up three trains on the old

compartment system. Some of the officials of this
company believe that an error was made in adopting the American saloon car, for not only has the
cost of the extra train staff been higher than was
expected, but the time taken in unloading and
loading

each

at

the traffic

company

is

station

is

at all heavy.

distinctly

longer

when

In addition, the District

experimenting with a train having only
and one at the rear, these having
control "over all the doors, instead of there being
an attendant on each platform.
a

man

is

front

in

With the steam-drawn compartment trains there
was comparatively little discomfort even at rush
hours in getting in and out of the various compartment doors, and there was an absence of that
continual "Hurry up, please," which is now in
which becomes somewhat irritating.
vogue, and
Further, it was a simple matter for an active man
With the electric
to board the train in motion.
cars, everyone wishing to get onto a train makes
for the same door, which is also used as an exit

—

—

by

those passengers wishing to alight.

The

result

there more time taken up in
loading and unloading but a continual pushing to
get in, for fear that the doors, which are conis

not only

that

is

gateman.

should be prematurely
exclusion of some, or that a
passenger will be caught by the door a circumstance which has occurred on many an occasion.
Some railway managers are of opinion that there
being now in many cases electric-railways, "tube"

trolled

closed,

b-"

the

either

to

the

—

railways

and

motor

'buses,

all

route,

catering

lor

the

a

would

hand, the increased fares which will shortly come
upon the District Railway have created

into force

a regular furore' both in workingmen circles and
among other passengers. With the new regime,
season-ticket fares are being increased, in some
cases, as much as 50 per cent.
One other point may be referred 'to, viz., powerhouse expenses. These, of course, enter largely
All the cominto the question of total expenses.
that have

panies

so

traction

far,

converted steam lines to electric
with the exception of the North-

have erected their own power houses.
information, however, is available on the
point of cost per unit, but figures for London
have been mentioned that are certainly higher than
eastern,
Little

those 'charged by the Newcastle

Power Company

to

the Northeastern Railway Company, where the cost
of transferred energy is o.6d (1.2 cents) per kilo-

watt-hour.

Schenectady Branch of the
tute of Electrical
of weekly lectures

Institute.

American InstiEngineers announces a course
on electrical and allied subjects

The Schenectady branch

place

"Inner Circle."

the

standard fare should be forced
Cerequally distribute the traffic.
tainly the 'bus people are hardly likely to agree
to the proposition at present, although they may
have to come to it in the future. On the other

same

which

London.

in

London correspondent of

cannot

It

-

the

Railway

Underground

of

September

of the

be given during the season of 10.06-1907. Saturday evenings have been selected as the time for
One Friday evening each month
the lectures.
will be set aside for the regular monthly meeting
of the branch, when opportunity will be given to
discuss the current proceedings of the national
to

body and present original papers. No lecture or
meeting will be held on the Saturday evening of
that week.
It is intended to increase the value of the lectures by stimulating discussion among members
Each meeting will include a genof the branch.
informal discussion of the lecture or paper
eral
presented, and active participation in these discusMembers of
sions is expected from all members.
the branch not also members or associates of the
who
Engineers
American Institute of Electrical
take a conspicuous interest in the work of the
branch either by valuable contributions to the discussions or otherwise will be rewarded by having
their expenses paid to the New York meetings of
It is hoped that several members
the Institute.
may be selected each month for these free trips

to

New

York.

Honorary chairbranch are
man, C. P. Steinmetz; chairman, D. B. Rushmore;
second vicefirst vice-chairman, E. H. Anderson
corresponding secretary,
chairman, H. L. Smith
assistant corresnonding secreE. E. F. Creighton

The

officers of tae

:

regular branch dues,
the General Electric

1906

22,

proposed for all
testing department,
the American Locomotive Works testing department, Union College and the Rensselaer Polytechnic of Troy.
half

the

men

in

is

Electricity in Linseed Oil Manufacture.

New industries are constantly joining the ranks
of those operated by electricity.
One of the most
recent establishments to adopt this method of drive
is
the Archer-Daniels Linseed Company of Minneapolis, Minn.
The process of making linseed
oil and cake from the raw material is interesting,
and the induction motor has been found to adapt
itself well to the cycle of operations.
The first step in the process in which the motor
has been adopted is at the storage bins. The raw
material, flaxseed, is elevated by a 30-horsepower
induction motor to the cleaning room. Here the
seed is freed from dust and dirt by motor-driven
fans, the refuse being sucked up and carried to
the waste-bins by exhaust fans driven by the same
means. The flaxseed then goes to the grinding
mill,
the elevator and conveyors
being motordriven. The grinder is operated by a 60-horsepower 2,300-volt induction motor, and the seed is
reduced to meal of about the fineness of graham
flour.
The flour is then cooked about an hour
and a half in steam-jacketed kettles, and the oil
is
expressed by hydraulic presses, the pumps for
which are driven by induction motors. From the
presses the oil is pumped first to large vats, then
filtered
on a lower level, and again
to tanks
pumped to storage tanks. All these various pumps
are driven by induction motors.
The switching and wiring arrangements in this
establishment are very complete. All the motors
of 35 horsepower and over are operated directly
at 2,300 volts, the connections being made through
three-phase lead-covered cable
in
iron conduit.
Each motor has a controlling panel, and these are
grouped on the different floors, so that all the motors in one department can be controlled from
one point. The central controlling panel is located
in the basement and receives the power from the
transmission lines at 2,300 volts and distributes it
through non-automatic oil switches and expulsion
fuses to the various motors in the building. In
an annex outside the main building a 56-kilowatt
three-phase transformer is installed for supplying
current to the 220-volt induction motors of small
power. In this transformer house there is also a
20-kilowatt single-pole transformer, arranged for
lighting the building.
The current for the transformers is first brought to the main switchboard,
and then distributed to them through oil switches.
From the transformers the wires run directly to
the small motor and lighting panels. The complete
electrical equipment of this interesting plant was
furnished by the General Electric Company.

:

;

Annual Meeting of the Allis-Chalmers

;

recording
C. Andrews
treasurer, A. S. Kappella

tary,

W.

Allen

;

;

;

secretary, E.
librarian, H.

E.

White.

Committees 'are made up as follows, the chairbeing a member of each by virtue of his

man

office

Company.

W.

—

Advisory C. P. Steinmetz, A. L. Rohrer, H. G.
Reist and E. H. Anderson.
Meetings and Papers E. E. F. Creighton, A. L.
Rohrer, H. E. White and W. C. Andrews.
Reception and Refreshments H. L. Smith, E. W.
Allen, J. J. Frank, J. B. Crane, <J. Jta. Wheeler.
Membership— E. B. M'erriam, J. B. Crane, C. H.
Hill, V. E. Goodwin and .1. T. Flickinger.

—

—

—

Administrative D. B. Rushmore, H. L. Smith,
E. E. F. Creighton and A. S. Kappella.
The nrst meeting of the season was held at the
Alpha Delta Phi fraternity house, Union College,
on September 8th. The fathering was in the nature of an informal smoker, and plans were disDuring the evening
cussed for the ensuing year.
addresses were made by Prof. C. P. Steinmetz of
Electric
Company
and Union College,
the General
and by David B. Rushmore, the chairman of the
The speakers outlined the suggested probranch.
gramme for the winter, over 30 prominent engineers, many of them from outside of Schenectady,
have accepted the society's invitation to speak.
Steinmetz in his remarks recalled the
Prof.
early days of the General Electric Company, when
a close acquaintanceship and exchange of ideas
was possible between the experienced men and the
beginners.
The growth of the business has so
segregated -the members of the different departments that this intercourse is no longer practical,
a condition greatly regretted by those who appreciated the advantages derived on both sides from
the former closer relationships.
therefore, intended to make the lecture
It
is,
nights not only of an instructive nature but to
furnish thereby an opportunity for social gather.

where acquaintances can be made between
the local engineers, the students in the colleges
of Schenectady and Troy, and all others interested
ings,

in
electricity and its applications.
The general
expressions of approval with which the plans were
received leave no doubts as to the success of the
undertaking.
E. B. Merriam of the General Electric Company is chairman of the membership committee and is already getting busy enrolling new
members. A special membership, with dues one-

The annual meeting

of the stockholders of the
Allis-Chalmers Company, held in Jersey City, September 6th, was marked by an unusually large
attendance, more than 65 per cent, of the entire
capital stock being represented.
The general feel-

ing of harmony and satisfaction that prevailed in
support of the present administration was particularly noteworthy.
The re-election of Mr. W. H.
Whiteside to the presidency, and his election to the
directory, to fill the longest term in the gift of
the company, assures a continuance of his aggressive policy and will eliminate any feeling of
uncertainty for some years to come. In the following unanimously adopted resolution the feeling
of satisfaction felt by the stockholders is strongly

expressed
"Resolved, That the stockholders in annual meeting assembled express their appreciation of the
services of President Whiteside and assure him
of their cordial support for the ensuing year."
It is noticeable that the company has secured
about $4,500,000 worth of orders for classes of

machinery

hitherto

not

manufactured

by

it,

and

amount would have been very largely augmented had the completion of the improvements
and extensions of the 'West Allis plant not been
this

labor troubles to which the contractors erecting the new buildings have been subNotwithstanding the fact that the volume
jected.
of orders taken for Allis-Chalmers steam turbines
has been beyond all expectation, the demand for
Reynolds-Corliss engines also shows an unprecedented increase over preceding years.
In the electrical field the large orders received
have hastened the occupancy of the new shops at
West Allis provided for this branch of the business, which, in spite of their unfinished condition,
are already in partial operation. Some of the
largest corporations in the country have awarded
the Allis-Chalmers Company contracts for their

delayed by the

complete power and electrical equipments, thus indorsing President Whiteside's policy in providing
the new departments established during the last
year, which now enable the Allis-Chalmers Company to take orders for complete installations. The
acquisition by the company of Christensen airbrake and compressor patents rounds out the list
of products required to enable the Allis-Chalmers
.

Company
equipped

to enter the electric-railway
for that service.

field

fully

:
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Flame Arc Lamp.

"Brilliant"

A
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and the insulator is easily lashed to the
limb or trunk of a tree. This insulator is the
invention of Mr. Scott C. Cutter. For electriclight work it is offered in a size taking wires up
to one-half inch outside diameter.
These devices as well as other insulators and
fixtures are made by the Ajax Line Material Company of Chicago.

Motors for Crane and Hoisting Service.
The Western
demand

Electric Company reports an infor its type
motor, a special
design, constructed for crane and hoisting service.
The demand for a motor of special rigid construction, compact in design and capable of withstanding the most severe crane and hoisting duty,
led the company to manufacture the
H-design
motor, illustrated in Fig. 1.

tips.

of the direct-current lamp

233

dentally,

arc lamp known as the Stanley-G. I.
"Brilliant" has been placed on the market recently
by the Stanley-G. I. Electric Manufacturing ComThese lamps are made for either alterpany.
nating-current or direct-current circuits, both types
being of the converging-carbon construction ; i. e.,
both carbons feed downward toward each other,
focus the
so as to
arc
at
the
same point,
thereby eliminating shadows and preventing the
formation of non-conducting slag at the carbon

flame

The mechanism

;

is

H

creasing

of

The motor

equipped with two closely

is

r

1\

fitting

L

Bullock Polyphase Induction Motors.
The induction motor has two essential elements
—the primary, or stator, directly magnetized by
the

supply current, and the secondary, or rotor,
which low-voltage currents are induced by the
action of the primary.
The primary windings are
in

of such a character that, when supplied with alternating current, a rotary magnetic field is produced
in
the stator core.
This revolving field, acting
upon the rotor windings, induces currents therein,
and rotation of the secondary is produced by the
reaction between the secondary currents and the
rotating field of the primary.
The rotor windings
have 110 electrical connection with any external
circuit.

the construction of Bullock induction motors,
the Allis-Chalmcrs Company, the stator
is of the slotted type built up of thin
laminations
of annealed steel, of high magnetic quality, specially treated and coated with insulating varnish.
The punchings are securely mounted in a cast
frame iron or yoke, which also carries the end
housings and bearings. The yoke is provided with
In

made by

ample

cored

openings

throughout,

insuring

_v

W^MJ

NSfejp'''

thus

ili

-%•-,-

' "

Fig.

View

1.

J *

?&K

Fig.

of Motor,

v

2.

....
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Forty-ton Crane with

Three Motors.

MOTORS FOR CRANE AND HOISTING SERVICE.
doors, making it perfectly dustproof, but leaving
the commutator and bearings easily accessible to
inspection.
The motor is especially adaptable to
intermittent service and will readily withstand the

sudden shocks

and

strains

which are peculiar

to

the service.

Cranes manufactured by the following are among
equipped with type H motors
Niles, Be-

those

the differential-magnet type, while that of the alternating-current lamp is of the differential-disk
motor type, the carbons in both cases being regulated by chain feed.
Both types are designed to

burn

two

in

resistance

series

being

on

110-volt

furnished

with

the

cases the motors are said to have proven .very
satisfactory, demonstrating their special adaptability
to the service.
Fig. 2 shows a 40-ton electric traveling crane manufactured by the Whiting Foundry
all

standard

circuits,

direct-current

and a reactance coil with the alternating-current
lamps. All lamps are adjusted for 12 amperes
and an arc voltage of 45. Both golden yellow and
white-light carbons can be used on the directcurrent lamps, but golden yellow only will
furnished for the alternating-current lamps.

Weatherproof
japan, are the
terchangeable.

same

Electric

complete. The feeding mechanism is contained in a separate compartment of the case, care-

New

that

it

is

Line Construction Specialties.

Herewith are illustrated three new line devices
made, respectively, of cast iron, malleable iron and
glass.
The cast break-arm, which has the usual
12-inch spread, shows how a neat form can be

AN

H

motors.

J-

service

torque.

The torque

essential
type of

motor without depending too largely on

characteristic- as

it

permits of using this

operator for adjusting the speed to the load.
design is said to be such that the characteristics of the ordinary series-wound motor have
been accentuated. To accomplish this the magnetic circuit is of large area and low density under
normal operating conditions, permitting a great
increase in flux with an increase in load before
the saturation point is reached. The armature has
a minimum reactance upon the field, permitting
operation through wide changes of load without
sparking, and with the brushes in the fixed central position necessary for reversible operation.
the

The

made without
is

;

depends very largely upon
of an electric motor is directly proportional to the magnetic flux and also
In
to the current flowing through the armature.
a series-wound motor the flux is increased in
almost direct proportion to the current. A torque
is thus developed, which, up to the point of magnetic saturation, is approximately proportional to
the square of the current.
Beyond the saturation
point the torque does not increase so rapidly.
The
speed of a series-wound motor decreases with an
increase in the magnetic flux, resulting in a decreasing speed with an increasing load, a very

be

lamp

partitioned off from the arc, so
unaffected by the heat or loose slag.

type

Hoisting

casings, finished in bright
for either lamp, and are inaccompanying cut shows the

fully

absolute interchangeability
they are carefully insulated and securely held in the stator slots by
wedges of tough material.
These wedges are
made very thin, so as to bring the coils as closely
as possible to the inside surface of the stator,
thereby increasing the power factor.
The ends of
the coils project beyond the stator core and are
fully protected by the cast-iron yoke that supports
the stator punchings.
The slotted rotor core, mounted on a cast-iron
spider having arms shaped to act as the blades of
a fan and force air through the motor, is built
up of laminated steel of the same quality used in
the construction of the stator and treated in the
same manner. The rotor winding of the
in-

Equipment Company, equipped with three Western

steel

The

:

ment Company of Philadelphia, Whiting Foundry
Equipment Company of Chicago. Alliance Machine Works of Alliance, Ohio, Case Manufacturing Company of Columbus,
Ohio, Cleveland
Crane and Car Company of Cleveland, Ohio. In

"brilliant" flame arc lamp.

free air circulation.
The primary coils are made
on formers of special design, which insure their

sacrificing strength.
The Ajax cleat
also neat in design, the metal being so well dis-

H

Chicago Electrical Show.
The annual meeting of

the

BULLOCK POLYPHASE INDUCTION MOTOR.

stockholders

of

the

Trades Exposition Company was held
Chicago on Tuesday, September nth, for the
purpose of electing directors for the ensuing year.
SamThe following-named directors were elected
uel Instill, Charles E. Gregory, G. H. Atkin, Stewart Spalding. Ellsworth B. Overshiner, George B.
Foster, T. P. Gaylord, Homer E. Niesz, H. B.
M'cMeal, W. W. Low, J. P. Cracraft. At a meeting of the board of directors immediately follow-,
Electrical

in

Glass Tree Insulator.
*"

'

—^-*—

.

r

Ajax Cast Break-arm.

:

-^

-"-wy ,-- "r

.

Ajax Cleat.

NEW LINE-CONSTRUCTION

SPECIALTIES.

ing the

stockholders' meeting, the present officers
were re-elected as follows
President, Samuel Insull
vice-presidents, Ellsworth B. Overshiner and
Charles E. Gregory
treasurer, John J. Abbott
secretary, Stewart Spalding.
Managing Director Homer E. Niesz reports o-v er
80 per cent, of the floor space in the main exhibit
hall of the Coliseum already contracted for for the
second annual electrical show, to be held January
:

tributed as to give a nine-inch length, or an inch
usual.
Besides, it is novel in having
a rounded back, so as not to rock on the -pole.
The glass tree insulator, said to be the only onepiece tree insulator on the market, has the glass
annealed to toughen it, and is easily slipped over
wires already in place.
The eccentric location of
the slot keeps the wire from snapping out acci-

more than

;

;

14-26,

1907,

Each
duction motor is of the squirrel-cage type.
slot contains a single copper bar bolted at the
ends to short-circuiting rings which are shaped
so as to present large radiating surface and insure
The bars are held in place by overcool running.
hanging tips of steel, which nearly close the slots,
thus eliminating the necessity for wedges or band
wires.

For motors of large capacity, or for those which
must give a strong starting torque, the rotor is
provided with a polyphase winding adapted to the
insertion of resistance for starting under load
these motors are also used wdiere variable speed is
required.

These machines are provided with

The bearings
surfaces.
and are carried in the
In
perfect alignment.
are self-aligning and

liberal

bearing

are of the ring-oiling type
end housings, thus insuring
large motors the bearings
also adjustable to permit
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compensation for wear and maintain a uniform
gap between stator and rotor.
Features for which the company recommends
these induction motors for a wide variety of serv(i) They start under full load.
ice are as follows:

CORRESPONDENCE.

air-

conditions
The starting torque can
may require. (2) They run at approximately conThe machine canstant speed, regardless of load.
off.
(3)
not run away when the load is thrown
They are readily started and stopped as a directex(4) No starting motor
current shunt motor.
clutch, field rheociter Witer switches, friction
are needed.
(5)
stats or field-current indicators
two essenThey are simple 'in construction (having
parts such as
parts only), without delicate
tial
This insures absolute
commutator or brushes.
and burning,
flashing
sparking,
be

varied

as

freedom from
Inducwhich often accompany sliding contacts.
skilled attendance
tion motors -do not require the
apparatus althat direct-current or synchronous

They are very substantial in conways needs.
and attendstruction and the cost of maintenance
lne
minimum.
ance is therefore reduced to a

that insulavoltage in the rotating part is so low
tion break-downs do not occur.
These motors are adapted to any service, but are
work; for
especially suited for certain lines of
example, in flour mills, powder mills, paint mills
risk
and mines, or wherever there is special fire
They are also especially
or danger of explosion.
adapted to purposes where constant speed is esplants,
sential as in cotton mills or silk-weaving
be
paper and cement mills. If necessary, they can
as they
installed in places not readily accessible,

are

adaptable to distance control.

easilv

Indiana Telephone items.
The Lafayette Telephone Company has issued
money
new stock to the amount of $100,000. The
will

system
be used for the improvement of the
will install a modern switchboard

The company

service.
and make" other improvements to better the
servA hundred telephones were thrown out ofgun
111
shot from a
ice in Centerville, caused by
the hands of a boy piercing the cable.
The managers of the Huntington branch of the
United Telephone Company, now operating with
have anthe Central Union Telephone Company,
nounced that the Huntington plant would be improved extensively. This property was hastily and

cheaply built.
Charles S.

Norton, secretary of the Indiana
Telephone Association, has gathered and tabulated

some

interesting

statistics

relative

the

to

progress

and development of the Independent telephone business in this country. Mr. Norton says few people
comprehend the magnitude of the Independent telephone movement.
A new telephone plant, to be owned and controlled by residents of Huntington and Northern
Indiana, will be built and equipped in Huntington
within the next four months. A number ot men are
back of the project, and a strong stock company
is now being organized and a petition for a franIt is stated that the
chise will be filed at once.
City Council is in favor of a new system, and
the people are sustaining the council in the encouragement given to the new company. An au-

system may be installed.
The New Long-distance Telephone Company has

tomatic

applied for a franchise to put in a toll-line station
Huntington, and this will be granted, it is
in
When these undertakings are carried out, and
said.
the new plant now building in Marion is completed,
the Independents will have practically regained all
the territory lost some time ago.
Word comes from .the coal-mine districts of Indiana to the effect that the managers are quite
active in equipping their coal mines
with the
telephone systems. Where possible they are being
wired by the local telephone companies, but in
many places private telephone systems are being
installed in and about the mines.
S.

Telephone News from the Northwest.

A

direct circuit is to be established between
Crookston, Minn., and Fargo, N. D., by the Northwestern Telephone Exchange Company, which is
now constructing such a line.
The Kittson Telephone Company contemplates
installing an
automatic exchange
in
Lancaster,

Minn.
William Busch succeeds J. J. Maloney as manthe Northwestern Telephone Exchange
ager of
Company at Albert Lea, Minn. Mr. Maloney has
gone to St. Cloud, Minn., for the company as distric manager.
He will have charge of 13 counties.
H. Peterson has resigned as manager 'of the
telephone system at Clarion. Iowa, and James Bunn
cif
Webster City has been appointed his successor.
W. Campbell, formerly contracting agent for
J.
the Iowa Telephone Company at Ottumwa, has
been promoted to a similar position at Des Moines,
succeeding Fred Ramsey.
F.

The Vinton (Iowa) and Benton Telephone Company

has

sold

Company.

The

provements
F.

A.

applied

system

to

out

new

to

the

owners

Corn
plan

extensive

the system.

Miller, G. Al.
English and
for a franchise to establish
in

Telephone

Belt

Lawton, Okla.

imR.

others have
telephone
;i
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Great Britain.

A

sub-station of considerable
Paris, August 30.—
size has been installed by the Compagnie Francaise Thomson-Houston for the city of Grenoble.
designed to transform the current coming
It
is
upon the overhead lines from the hydraulic plants
of the Societe d'Energie Electrique de GrenobleVoiron at 12,500 volts and 50 cycles three-phase
current into direct current at 550 volts for supplying the electric traction lines of Grenoble. The
outfit consists of two static transformers and two
The latter groups are made
motor-generator sets.

up of a 350-horsepower three-phase motor coupled
a six-pole generator of

The

Societe

l'Energie

120 kilowatts.
Electrique du

Littoral

Mediterranean, which has been formed in order
to operate a number of hydraulic and other plants
in the southern region of France, reports a very
Besides the large'
satisfactory state of affairs.
hydraulic stations of Mescla Plan du Var, Entraygues and others which are now running in the
Alpine coast region, it has a number of other
plants

in

project.

The

circuits

of

all

these plants

be connected together so as to cover the
coast region extending from Menton on the eastern side to Montpelier on the west, and supplying
current to Nice, Marseilles and other cities on the
will

coast.

Among

the important plants on the continent
are using steam turbines I may mention
the station which has been erected at Milan by
the Societa Generale Italiana Edison di ElettriAt
cita, and known as the Porta Volta Station.
present the plant is equipped with two steam turbines and alternators of the Brown-Boveri pattern.
One of these groups has a capacity of 5,000 horsepower, while the second is rated at 3,000 horsepower. In the Rheno-Westphalia Station at Essen,
Germany, has been installed a large turbine group
The turbine is rated at
same make.
of the
io,oco horsepower and it is coupled to a threedelivering
phase alternator of 5,000 kilowatts,
5,coo volts at 50 cycles.' The same turbine carries
a direct-current machine of 1,500 kilowatts, work-

which

ing at 600 volts.

Du

diving suit for working
attracting considerable attention
at Paris. It consists of a complete suit of armor,
built of sheet steel, and enables the diver to go
down as low as 300 feet, which is far beyond
An electrically
what has been done hitherto.
The
operated device is used to renew the air.
helmet carries a set of cylinders in which a

The new

at

great depths

Pluvy

is

kept up by motor-operated fans,
circulation
is
and the exhausted air is sent into a cylinder
which has the proper chemicals for restoring the
From thence the air -is sent again into
oxygen.
Thus the diver is
the helmet for respiration.
independent of the surface for his air supply.
cable passes up to the boat containing the motor
wires and telephone wires for speaking from beSignals can be sent up to a set of colored
low.
company has
incandescent lamps on the boat.
been formed at Paris for working the new inven-

A

A

tion.

The town of La Sarraz, Switzerland, is using a
hydraulic plant erected upon the Venoge River for
a light and power supply. The electric apparatus
has been installed by the Oerlikon company, while
the turbines come from the Winterthur LocomoA canal about a mile long leads
tive Company.
to a reservoir, and from thence the penstocks run
At present two turbine-dynamo
to the station.
groups are in use. The wheels work on a waterThe turbines deliver 200
head of 43 meters.
horsepower and are coupled to three-phase alterCurnators working at 5,200 volts and 50 cycles.
rent is sent to La Sarraz, Chevilly. Penthaz and
region.
Transformers
lower
other localities in the
the voltage to 125 volts.
An electrically operated car-shiftinc device is in
use in some of the Paris railroad depots and in
other railroad stations in France.
It consists of
which can pass across the
rolling platform
a
ends of the tracks and so connect one of the
The car is first hauled upon
tracks with another.
the platform by means of a rope and hook which
is attached to it, the rope working upon a motordriven drum. When the car has been drawn upon
the track of the platform the latter is then moved
across until it comes opposite the end of another
track upon which the car is to be placed.
This
is carried out by simply allowing the car to run
down the platform track, which is inclined for
the purpose. In this way the cars can be rapidly
shifted and with a saving of hand labor.
An
overhead trolley wire brings the current to the
.

motorman's cabin.

The system of electric railroad lines in Switzerknown as the La Gruyere lines is to oe
counted among the important roads on the continent.
The total length of the road, which is
land

operated in three sections, is about 30 miles, running from Palezieux to Montbovon.
A narrow
gauge of one meter is used for the track. Current is taken from an overhead line by a bow
trolley.
The motors, of the Alioth pattern, wor.c
on 750 volts direct current. The trains are made
up of a long motor car carrying four motors of 35
horsepower, or four motors of 80 horsepower. The
latter are used for the long trains or for freight
I

rains.
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September 5. A fortnight hence an
engineering and machinery exhibition will be opened
at Olympia, in London, the scope of which will be
The
to include every branch of engineering work.
exhibition is strongly supported, Sir William White,
London,

Continental Europe.

to

22,

A. DE C.

director of naval construction, being president.
section devoted to electrical engineering is
well representative, so far as the opportunities for
There are a few elecexhibitors are concerned.
trical men on the advisory committee, and the exhibition generally should be exceedingly interesting
and successful. Even in the absence of purely
electrical work, there will be much to see on the
permamechanical side of electrical engineering.
nent feature of the exhibition will be a huge electrical fountain which will also serve the purpose
The water in the fountain
of an air circulator.
will play at the rate of 1.500 gallons per minute;
and electricity will be utilized to produce a sucAt the same time
cession of brilliant light effects.
the air of the building will be drawn into the base
of the fountain and returned completely cleansed
and cooled, at the rate of io,coo to 12,000 cubic
As also during the electrical exfeet per minute.
hibition last year, a series of lectures will be dedelivered by various experts. It may be pointed
out that a replica of the electric fountain above
referred to has been ordered for the lawn of an
American. Exhibits from all parts of the world
late

The

A
.

at Olympia, including a good
products. This is the first exhibition of such a character held in Great Britain for
21 years.
Notwithstanding the fact that the London Electrobus Company has been assailed equally by the
technical and by the financial press and that numerous applications for the return of money sent in
with applications for shares have been acceded to
at the instance of the courts, the scheme is still
going forward. At the statutory meeting of the
company a few days ago it was stated that satisfactory arrangements were being made for placing
electric omnibuses on the streets of London. Nearly
It
.50,000 shares have been taken up and paid for.
was also stated that 30 omnibuses are on order,
that 10 are being rapidly pushed forward, and that
satisfactory contracts have been entered into for
One rather curious statetires and accumulators.
ment was made that some of the contracts have
advantage
of the shareholders.
been amended to the
No one, naturally, would be more pleased to see
a satisfactory electric 'bus than the electrical engineer, but the promotion of such a company as
No explanation
this must bear strict investigation.
has been given of why the contracts have been
amended since the original prospectus was issued,
and the financial papers wish to know how many
of the shares, were subscribed for under the com-pany's original prospectus, and how many were
obtained as a matter of compromise. Further, no
information has been forthcoming as to whom the
firms are that have entered into contracts for
accumulator maintenance. There should be no mysmore harm will be done by the
tery about this
inauguration of a system of electric 'buses of an
unstable character than the non-existence of any
such service. Those most anxious to see electric
propulsion of this character are dubious as to
whether the time has yet arrived, so far as the
batteries are concerned, for it must be remembered
that there can be no comparison between the heavy
work of an electric motor 'bus and the ordinary
electric brougham which is to be seen running about
the West End of London. However, if the company is able to put a satisfactory service before
The advanthe public, it will not lack patronage.
tages are obvious.
The directors of the City and South London
electric tube railway have met several difficulties
during the construction of the extension of their
This line, it is well known, is the
line to Euston.
pioneer of electric tube railways in London, and
runs from the south to the north, linking up two
important districts. An extension is under construction which will connect with the three termini of
the northern suburban steam railways, and thus
give very useful facilities for getting from one side
of London to the other.
It was expected that the
work would be completed this autumn, but in driving
the tunnels considerable quantities of w'ater have
been met with, which has had to be kept under
by pumping, while huge boulders have also been
encountered.
These things have retarded the rate
of progress very considerably, and the extension,
in all probability, will not be opened for six months

will

assembled

be

many American

;

yet.

As I have already mentioned, the annual meetings of our manufacturing companies this year have
produced some very straight talking with regard
to prospects, owing to the excessive competition
now existing. The chairman of one well-known
firm bluntly put it that there were too many firms
to do the work, and that spme of them would
have to be exterminated by stress of competition.
This week Messrs. Mather & Piatt of Manchester
held their meeting, and the view of the position
taken by this company

is

that,

owing

to competi-

and the large amount of work already carried
out for municipal corporations (which is not likely
to be maintained), any further home trade could
tion

not

be

which

seriously

more

is

veloped,

if

a

looked

profitable,

for.

The export

wo'.ild

satisfactory position

have

was

trade,
to be deto be main-
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serious condition of affairs, out of
see a way.
tramway accidents of
place recently was that
the alleged failure of
the brakes, a car ran away down a hill and finally
overturned. The need for efficient training and supervision of the driver's knowledge of his brakes
is well shown by some brake tests which have just
been made in Halifax on the very car which ran
away, with the brakes in the same condition as
they were found after the accident. The car was
brought to a standstill by the electric brake alone
on all sorts of gradients, the steepest being 1 in
The argu11, with a speed of 21 miles per hour.
ment is, therefore, that the wheels were locked by
the hand brake before the electric brake was used.
As there was also a slipper brake on the car at
the time of the accident, it may be taken that in
this particular case the brakes were not at fault.
The British Aluminum Company is contemplating
a large extension of its operations in the West of
Scotland, and further w-aterpower is to be utilized.
The works at present erected at the Falls, of Foyers
in Scotland are inadequate, and a new waterpower
The catchat Kinlochleven is being controlled.
ment basin will have an area of 55 square miles,
and the average rainfall in the district is nearly
100 inches per annum. An artificial reservoir of
7V2 miles length and one-half mile width is being
reinforced concrete conduit will be
constucted.
constructed from the dam to the penstock chamber, from whence a number of steel pipes will
feed the power house. The concrete conduit will
be 3 T/2 miles long and the steel piping i'/2 miles
The head of water will be goo feet.
long.
further feature of the new scheme will be the erecG.
tion of a model village for the employes.
tained.

It

A

A

Dominion of Canada.

—

to

Winnipeg, Man., September 15.
extend Ellice Avenue to Erin

It

is

proposed

Street

for

a

A

portion of the Sargent Avstreet-car service.
enue service has already been provided. The question of having an intersecting car line between
the Main and Sherbrook street lines to give a
quick service from Fort Rouge to Portage Avenue
is
to be brought before the Board of Works.
car fender which appears to be efficient is

A

being shown in Toronto by John O'Connor of
Toronto. It is a double fender, the upper portion
extending about 12 inches beyond the lower part.
When the upper part strikes an object the lower
immediately drops to the rails, and thus, it is
claimed, it is impossible for anything to get past
R. P. Fairbairn, provincial government
the fender.
engineer, has approved it.
The work of developing the waterpower of Kakabeka Falls, 16 miles west of Fort William, has
been realized and the industrial wheels of Fort
William have been set in motion by the electrical
energy developed at these falls. Messrs. H. S.

Hosmer and F. W. Thompson have
exceeded their own expectations in making this
development. In one year this company has carThe work has been
ried out the engineering work.
Holt,

C.

R.

Associated with
the hands of R. W. Leonard.
him were R. S. Kelsch, electrical engineer, and
William Kennedy, Jr., hydraulic engineer, both of
Montreal. The waters of the river are diverted
10 feet in diameter,
into a large conduit pipe
which takes the water at a point three-quarters
of a mile above the falls. This pipe extends to
a point some distance below the falls, where a
Steel penstocks carry
large forebay is constructed.
the water perpendicularly 180 feet to the power
house below-. The whole work has been carried
out mainly with cement and steel, and the plant
in

designed to resist anchor ice, which has been
giving a great amount of trouble to water plants
is

in the East.

power.
is

The

The initial installation is 10,000 horsework cost $2,000,000. The current

carried from the power house to the sub-station

Fort William on a heavy copper wire

in

at

25x00

volts.

A

•

syndicate composed of Canadian and American
capitalists intends developing the waterpower on
the Assinaboine River at Brandon,, and has been
erecting a large power house and plant at Curries

Landing.
A municipal power plant is to be developed on
Bird Tail Creek, near Birtle, Man. A site was
surveyed last fall by the government engineers,
who estimated that from 250 to 500 horsepower
could be developed at an expense of $20,000. The
elevators and mills will use from 175 to 250 horsepower, and the rest will be used for various purposes and as an inducement to establish industries.
John Clemens of Birtle, Man., is interested.
Battleford, Sask., has voted $30,000 for the installation of an electric-light plant.
R. C. Laurie
mayor.
is
Seven hundred new subscribers hav.e been added
Bell Telephone Company's list since the
issue of the local directory in Winnipeg.
During the last year 1,400 new circuits have been
added, making a present total of 5,000. Sixty
girls are employed at the exchanges.
The new
addition to the building
is
finished.
The newswitchboard now in course of construction will
contain 10,000 circuits and will be in the new
portion of the building.
Winnipeg is now the third
largest user of telephones in Canada.
H.
to

last

the

New

a

is

which no one yet seems to
One of the most serious
the number that have taken
at Halifax, where, through

New

York,

2 35

York.

September 15.— The Board of

Estithan 100

mate resumed work yesterday with more
items on the calendar for consideration. Controller
Metz got his resolution passed to appoint a commission to investigate lighting conditions in Richmond Borough, with the idea in view of having the
city purchase the existing plant.
All applications before the board for telephone franchises were put
over until next week. The New York Telephone

Company
city
if

offers to give the city half rates on all
telephones and perform certain other services
it
gets an exclusive franchise.
The Atlantic

Telephone Company also offers inducements for a
franchise.
The attitude of the McClellan administration has been against two companies operating
the same field.
Answers were filed in
Court on Thursday by

verging to the point where a blaze of red. white
and blue lamos marked the shield, which had been
driven from the New Jersey shore to meet the
one from New York. The tunnel was perfectly

the

shield.
He had about five feet to go, and then
passed through the New York shield, leading
the
way from New Jersey to New York through the
first
completed tunnel under the Hudson River
The next stage of the work will be to coat the
entire inside of the tubes with two feet
of concrete
The tunnel will then be ready for- the rails The
shields of the south tube are already
within 50
feet of each other.
They should meet by the end
of this month.
C I

United States Circuit
Attorney-general Mayer,
District-attorney Jerome, the city commissioner of
the

city of New York to
the Northern Union Gas
Company and the Central Union Gas Company, to
restrain the defendants from enforcing the provi-.
sions of the 80-cent gas law.
The answer denies
that the complainants are equitably entitled to the
rate under which they are doing business or that

and

they

will

comply

A

and the

electricity

suits

instituted

have

with

to

the

by

manufacture gas
80-cent

gas

at

a

loss

law.

call

Company for October loth, the date of
the
regular
annual meeting, to authorize
an
issue of $25,000,000 convertible
four
per cent,
bonds. Of the new bonds, it is planned to issue
only
$10,000,000
at
present,
which will
supply
funds
for
the
construction
of
new lines
and for the purchase of new property.
In the
call it
is
stated
that
since
the
general consolidation in 1881 of the companies now composing
the Western Union, and down to June 30, 1005,
the company had expended for construction and
the purchase of new property $39,074,066.
Of this
sum, $23,755,060 has come out of net earnings,
$13,319,000 from the sale of $20,000,000 real-estate
bonds over the amount required to pay off old
bonds, and $2,000,000 from stock sold in 1897.
During the last few years the rate of growth of
the business and the consequent demand for increased facilities have been greater than during
the previous years, and the expenditures for construction and new property have correspondingly
increased. The quarterly statement of the company shows a decrease of net revenue for the
quarter ending September 30th (partly estimated)
of $7,593 compared with last year. The figures
are $2,000,000 net revenue for the lgo6 quarter and
$2,007,593 for 1505. The actual returns for the
quarter ended June 30, 1906, were
Net revenue,
$1,740,634; bond interest, $334,075; balance, $1,dividends, $1,217,022; surplus, $189,537;
406,559;
previous surplus, $16,659,192; total surplus. $16,848,729.
The committee of 15 citizens named by Mayor
Andrew H. Brinkerhoff of Rutherford, N. J., last
spring to investigate the matter of establishing a
municipal lighting plant has prepared its report
and will present it to the Town Council at its next
meeting. The project seems to
be unfavorably
thought of, chiefly on the ground of expense.
movement for better street-railway accommodations has been begun against the New York City
Railway Company by the Transit Reform Committee,
the Merchants' Association, the West Side
Taxpayers' Association and the Downtown Business Men's Association. Officers of these associations have received numerous complaints against
the railway service.
Most of them tell of the
overcrowding of cars. Others call attention to the
lack of cleanliness in the cars.
The state's injunction proceeding against the
Brooklyn Rapid Transit system to determine the
legal right of the companies to charge more than
a five-cent fare to Coney Island was scheduled
to come up before Justice Fitts in Albany today.
An application was to be made for an order overruling the state's demurrer to the answer set up
attorneys.
All
by the Brooklyn Rapid Transit
parties to the proceeding are anxious to reach the
Court of Appeals in October.
The first trip through the north tube of the
Pennsylvania Railroad tunnel under the North
River was made by officials of the O'Rourke Construction Company and their. agents on Wednesday.
The members of the party walked through the
tube, and it took them three-quarters of an hour
to pass from the Jersey to the New York shore.
The tube was found to be satisfactory in every
particular.
Charles M. Jacobs, chief engineer, and
John F. O'Rourke, president, of the construction
company, were the first to step through the two
shields which meet near the center of the river.
Before the party descended all those who had not
been in the habit of going under high air pressure
were examined by Dr. A. J. Loomis. All passed
the test, for the pressure now maintained in the
north tube is' not very great.
The tube is bound by a succession of iron rings
zVi feet apart and 23 feet in diameter, which
stretch away in a straight line
for 6.100 feet.
The tube was lighted by electricity, and the eye
could follow the lines of lights gradually congraph

:

New
Boston
the

011

September

i

England.
5 ._Work has

illumination of
Street station

Dudley

been

begun

the grade crossing at the
of the New York
New

Haven and Hartford Railroad in the Dorchester
district.
The Boston Elevated Railway Company's
surface

tracks cross the
2,000 electric cars
day.

borne

week

The Meriden

to

was made on Wednesday for a special
meeting of stockholders of the Western Union Tele-

A

platform runs the full length of the tunnel
the cheers of all present Mr. Jacobs mounted
ladder to the opening in the center of the

Amid

C

in

gas
the

A

dry.

(Conn.)

railroad at this
cross the tracks
Electric

every

Company

Light

enlarge

will

place

its power plant in
Meriden and will
700-horsepower turbine engine there.
A -367 "!1 ° rSep0wer boiler is beir, g installed in
xT
the Norwich
(Conn.) municipal electric-light plant
Ihe Norwich and Westerly Railway Company
has begun running cars on its recently
completed
electric
railway
between Norwich, Conn, and
Westerly, R. I. The line runs over private
land

install

a

large

a

part

of the

distance.

The New York, New Haven and Hartford Railroad Company is surveying for an electric
railway
between New Haven and Waterbury, Conn
The
Connecticut Railway and Lighting Company
is open tm
an electnc h'ne between those cities.

!

Jr

Phle S har & Son, manufacturers of higha
grade
lighting machinery, are to build a
new factory

of

concrete

blocks

An

electric-light

plant

New

in

Ihe firm will generate its
125-horsepower oil engine.

own

has

-Mason Building, a Boston

Haven,

Conn
with

electricity

been installed

office

a

the

in

building.

The New England Telephone and Telegraph
Company has instituted a roof garden on its build-

ing
use

Milk

Street, Boston, which is devoted to the
its women employes.
A fine view of the
harbor can be had from this garden.
Tables are
furnished, on which the women may
spread their
luncheons. The garden is to be furnished
with
plants, vines, steamer chairs and settees.
Owing to low water in the Housatonic River
the Connecticut Railway and
Lighting Company
11
'J^ff obliged to use its steam power olant at
111

of

Milldale

Conn., for the generation of electricity
Britain district.
It had been
using
current generated by the New Milford
Power
Company at its Bulls Bridge plant, which was
tor

its

New

operated

by

waterpower.
has begun his duties as gas and
electric-light commissioner of
Massachusetts vice
Samuel A. George.
The Gillette- Wilber Company of New London
Conn., has filed its certificate of
incorporation
It

Alonzo R.

Weed

Has a

capital of $20,000, paid in in cash,
and it
manufacture and sell electrical specialties
The Cambridge (Mass.) Electric Light Companyreports for the year ended June
30, 1906:
Gross
will

earnings, $264,732; operating expenses,
$129,24
net earnings, $135,489: charges, etc.,
?: 5 o; balance
$'35,339: dividends, $70,000: surplus,

r

$65,339.

The Boston and Worcester

Street Railway Comreports gross earnings of $67,136 for the
month of August, against $63,209 in August last
years.
The gross earnings from October isf to
August 31st were $456,567, against $404,251 the pre^
vious year.

pany

The Charlestown (Mass.) Gas and Electric Company reports $263,061 gross earnings and $226868
operating expenses for the year ended June 30th
The Cambridge (Mass.) City Counci'l's special'
committee on municipal ownership of gas and electric-light

plants

has

reported

ownership.

against

municipal

The Harvey Hubbell Company, manufacturer
machine screws and

electrical

specialties,

is

of
pre-

paring plans for the enlargement of its factory
in
Bridgeport, Conn. The new building will be three
-tones high, 100 feet long and 50 feet wide.
The Standard anufacturing Company, maker of
electrical supplies, is building a brick factory
in
Bridgeport, Conn., which will be two stories high,
co feet long and 32 feet wide, with a wing
10
by 25 feet.

The New York, New Haven and Hartford
Company will install- an additional

road

horsepower motor in
house at Berlin, Conn.
equip
system.
to

steam-railroad

Rail2,500-

electric-railway
power
is a part of the plan
tracks with the trolley

its

This

Alfred Vivien, the wireless-telegraph electrician,
in Boston,
yesterday, going from here to
New York. He has been inspecting the Marconi
station on Cape Cod.
He will sail for his home
in France in about 10 days.
He .says that easy
wireless communication between Canada and Ireland will be established in four months.
B.

was
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Southeastern States.
Charlotte, N. C, September 15.— Louis A. Brown,
one of the incorporators of the Concord (N. C.)
Realty Company, announces that definite steps will
soon be taken looking to the building of a local
and suburban electric line, at least seven miles
long, touching a number of nearbj cotton mills.
number of applications for franchises for elec-

discussing a municipal light plant for that city.
There has been complaint of the lights that are
furnished by a private corporation, it is said, and
the board also fears that the supply of natural
gas, which is furnished by the same company, will
run low when cold weather comes.
O. M. C.

A

tric

lines

the

Town

Waycross, Ga., have been filed v.'ith
Council. George W. Deen of Waycross

in

and W. M. Toomer of Jacksonville are among the
applicants.

The Georgia Railway and

Electric

Company has
and Ft. Mc-

doubled the service between Atlanta
Pherson on account of complaints of
of former service.

inadequacy

Rock

considering

The town

of

Hill,

S.

C,

is

municipal ownership and the building of an electric-light plant.
The present light contract expires
July I, 1907. On the other hand, already existing
power companies will likely be heard in this connection, while an expert has been asked to go over
the field and present estimates to the City Council
for consideration.

The new electric-light system of Tallapoosa, Ga.,
was put in operation September 10th, and proved
all that was expected of it.

A

strong effort is being made to secure electricrailway connection from Yadkinville to WinstonSalem, N. C. Committees are working on the
L.

proposition.

—

young men.
Stockholders of the Cleveland and Southwestern
have taken a large amount of the securities of the
new Cleveland, Ashland and Mansfield, and it will
not be necessary to offer any of them to the pubThe capital stock of the company
lic, it is said.
will be $1,000,000 and the bond issue the same.
The time for depositing the stock of the Toledo
and Western in order to sell to a syndicate has
been extended and the committee will again endeavor to secure control in order to make a private sale of the property.
The Cleveland Traction Company, promoted by
Frank DeHass Robison, has been active for several weeks in having its claim brought before the
City Council. The plan of the company is to build

from the center of the city in all directions
and then connect them with two belt lines, one not
far distant from the business section and the other
on the outskirts, connecting the parks .and boulevards.
Mr. Robison says that the plan of the
Forest City Railway Company in securing grants
for short routes and then extending them into long
ones is not legal, although practiced by some companies.
It looks as if he were going to make a
fight both against the old lines and the new ones
lines

Mayor Johnson.

The merged roads under the Schoepf management have decided to make no charge for carryingbaggage, and about the same rules have been
adopted as used in the steam-road business.
Attorney-general Wade Ellis has rendered an
opinion to the railroad commission that steam
roads charging three cents a mile over routes that
lie mostly in Ohio is a violation of the law.
The
roads have been charging that amount on tickets
purchased from towns in the state to points outside.

The Union Gas and Electric Company of Cincinnati a few days ago discussed a plan for building a new generating plant on the river bank.
It
will be equipped with turbine engines.
The Mansfield and Southern Traction Company
of
nal

Mansfield has been incorporated with a nomicapital of $1,000 by R. T. Gage, H. F. Par-

menter and others.

The new

system for Cleveland is
ready for installation.
It
is
have many advantages over
the old system that has been in use many years.
The state railroad commission, it is said, will
review the business of the interurban roads, and
those found charging more than two cents a mile
will be notified that they must observe the same
laws that have been laid down for the steam roads
relating to passenger fares.
Interurban roads using Water Street in Columbus have been notified that grooved rails must be
used.
The roads had asserted that grooved rails
could not be secured until about the first of next
said

be

to

claimed

that

police-signal

almost
it

will

year.

The

Toledo,

Port

Clinton

and Lakeside has
started its ferry service to Sandusky.
W. H. Ogan, who has been in the Last consulting with financiers over his proposed Lima-Kenton route, which is to be operated with gasoline
cars, says that the plans have been accepted and
that the road. will be built.
The Strang car will
probably

lie

Michigan.

—

Grand Rapids, September 15. If the plan of a
Grand Rapids alderman is adopted by the Common
Council the Grand Rapids Street Railway Company
be forced to build extensions which have been
asked for by the city or compete with a rival
street-railway company. The plan is to prepare a
franchise for a street railway to run on streets
not occupied by the Grand Rapids Railway Company, but paralleling them so closely as to give a
competing service in everv part of the city. This
franchise will be offered the Grand Rapids Railway
Company, with the provision that it make exten-'
sions desired, but the paralleling tracks need never
be built. Should the company refuse the franchise
it
is
to be .offered to the highest bidder, with
every facility for putting the new system in operawill

tion.

Detroit Edison Coriipany may soon double
big Delray plant, and largely extend its service
The
in Detroit and for miles out in the country.
company is quietly placing with its stockholders
a special bond issue of $1,000,000. The Delray
plant is one of the largest in the country and has
a rated capacity of 20, coo horsepower and has cost
million dollars, howto date about $1,350,000.
ever, would suffice to dunlicate the buildings and
install the generating sets first needed, and other
fully
sets could be added until the building is
equipped. This will be a long step in the development of that extensive chain of generating stations
comprehended in the Edison plans.
The first real step for electric lights has been
taken by the village of Saline in granting a fran-

The

its

A

Ohio.
Cleveland,
September 15. The Young Men's
Christian Association of Cleveland has arranged to
Aside from
give instruction in electrical matters.
the fundamental principles of electricity, the members will have instruction in the construction of
The association
motors, batteries and dynamos.
here is constantly taking up new subjects and
doing something that will prove useful to the

that are favored by

September

used.

The Board of Public Service

at

Lorain has been

chise to the Washtenaw Light and Power Company
Power will be
for street and commercial lighting.
transmitted from Geddes, and the work of construction will be commenced at once.

Claire will soon have light streets, a. conhaving been made with the Benton Plarbor
and St. Joseph Lighting Company, a franchise havEau
ing been granted for commercial lighting.
Claire will be made a sub-station of the St. Joseph
River interurban, which will run cars through the

Eau

tract

when

village

the

line

is

completed.

Block Bros, of Paris, France, have brought suit
to collect $3,000 of the Grand Rapids, Holland and
Chicago Railway. An order for a quantity of steel
bars was placed by the railway company with the
Paris concern, a bar of steel such as the railway
company ordered being 10 inches long, as listed
by American concerns. When the steel arrived it
was discovered to be 12 feet long, and the quangreater

tity

years.

than

the

company

The company refused

and the

suit

to

resulted.

could use in 20
accept the invoice
L. W. B.
_

Indiana.
Indianapolis,

September

15— The

11

traction

roads entering into Indianapolis carried unprecedented crowds to the State Fair during the last
week. Every bit of equipment owned by the roads
was placed in operation and all previous records
were broken each day. Interurban men say they
handled at least 60 per cent, of the visitors against

40 per cent, for the steam

lines.

Electric and Manufacturing
the work of equipping the
20 passenger cars of the Indianapolis and Cincinnati Traction Company with new and larger motors capable of a speed of 90 miles per hour. The
re-equipment is being done in the shops in Rushville and will engage the attention of a score of
The change
skilled workers for several weeks.
will be made at the expense of the Westinghouse
company, which has made free use of the millions at its command to perfect the single-phase
alternating-current system of electric traction. The

The Westinghouse
Company has begun

most experienced electrical engineers
have, since the opening of the Rushville line, been
engaged in perfecting alternating-current motive
power, and every new idea evolved has been given
a practical test on the Indianapolis and Cincincompany's

road.

nati

Engineers are running the line of the Cycle
Traction Company which is to encircle Indianapolis, connecting all the county-seat towns of the
The promoters say this line
adjacent counties.
will positively be built within a year.
Franchises
have been granted in all but one of the seven
county seats.
At a meeting of the stockholders of the Evansvillc
and Cannelton Electric Railway Company
officers were elected, with F. W. Cook, president.
The directors ordered an immediate survey of the
proposed line.
The Southern Railway Company has made a
reduction in fare 10 cents lower than the rates
now charged between competing points by the
Evansville, Suburban and Newburg Traction Company. The company will sell coupon books, commutation tickets and a monthly school ticket. General Manager M'ulhausen of the electric line says
that his road will meet the reduction, and thinks
'

22,

1906

hourly service against three trains each way
day will give the electric line the advantage.

a

New Castle and
Toledo Traction Company, now building a line
from Indianapolis to New Castle, have declined to
pay the $5,000 toward track elevation in Indianapolis
as provided in the company's franchise.
The
refusal is based on the ground that there was to
be a clearance of 16 feet from the rails to the
top of the overhead structure instead of only 14J4
The

officials

of the Indianapolis,

feet.

The Cambridge City Town Board has closed a
deal for the rights and title of the electric-light
plant now owned by the Cambridge City Light
and Power Company. The plant will be improved.
division of opinion concerning the municipal
electric-lighting plant has developed in Logansport.
Opponents of municipal ownership insist Logansport stands to lose many factories because the
municipal plant cannot or will not furnish electrical
power as cheaply as it can be obtained elsewhere.
They declare the city, although unable to provide
adequate power, refuses to grant any competing
company the privilege of providing it. The mayor
and Board of Public Works declare the city can
supply the needed power and as cheaply as any
private concern has offered to furnish it.
Notwithstanding these declarations a petition has been
presented by a hundred business men asking that
outside corporations offering to supply cheap power
be permitted to use the city's poles without cost.
The mayor and City Council declare such a proposition preposterous.
As a result the alleged monopoly of the power supply by the municipal plant
is a matter of vigorous
discussion! and municipal
ownership is being put to a test and may lose out

A

Logansport.

in

The destruction of the Covington Electric Light
and Water Company's plant on September 13th
leaves the city without light and water.
The loss
is estimated at $25,000.
E. H. Nebeker, president
of the company, says the plant will be rebuilt im-

mediately

and equipped with new machinery and

the latest appliances.
Eugene Rush, president of the White River Hydraulic Company, which is building a dam in
White River at Decker and installing a hydraulic
electric plant to supply all the cities and towns
within a radius of 50 miles with cheap light and
power, is now taking contracts and securing franchises.
The best city in the territory is Vincennes,
and he proposes to furnish that city with arc
lamps at $53 a year. The city is now paying $63.
S. S.

Illinois.

—

15.
The Westfield Electric
Light and Power Company of Westfield has been
incorporated with a capital stock of $20,000 to
produce and sell electricity.
Incorporators are
Thomas M. Gardner, E. I. vVenger and J. C.

September

Peoria,

Kirkpatrick.
Incorporation papers have been issued to the
Moline, Rock Island and Eastern 1'raction Company of Rock Island, with a capital stock of
The road is to be built from Rock Island
$5,000.
to Carbon Cliff, both in Rock Island County, and
to Galesburg in Knox County.
Incorporators and
first board of directors are Joseph F.
Porter and
James F. Larder of Davenport, Iowa; Frank G.
Young and Herbert E. Pasted of Rock Island,
and Burton F. Peek of Moline.

The Harrisburg Independent Telephone Company has been incorporated with a capital stock
of $2,500 by John T. Wheatley and others.
The Central Union Telephone Company has
moved into its new building in Springfield and

now has a modern central-energy system.
new exchange is equipped with all the latest
of instruments.

The company now

The
types

has about 3,500

The first floor is used for the city superintendents, the second for the division superintendents and the third for the operating room.
This
floor also has three rooms fitted up for the comfort of operators.
lines.

The Illinois Traction Company has now made
arrangements with the' Venice Terminal Company
and the Madison County Ferry Company to cross
Work has been begun on
their tracks at Venice.
the track laying at Venice and the road to the
This will allow the
ferry will soon be completed.
The
company to enter St. Louis by the ferry.
plan of entering St. Louis by the proposed new
municipal bridge has not been abandoned.
The
company is now operating to Venice from Springfield, and between Decatur and Bloomington, from
Staunton to Litchfield and Hillsboro, also between
Danville and Bloomington.
An ordinance has been introduced in the Springfield

cent,

Common

entering
sold

Council to collect a tax of four per
all the interurbans
Springfield, this to apply only to tickets

on the gross earnings of
in

There

the

city.

some

talk of laying a double track to
the interurbans entering Springfield.
The Springfield and Western has asked for a
franchise in Springfield.
This company proposes
to build between Quincy and Springfield.
The City Council of Bloomington asks the Illinois Traction Company to furnish the city 400
street lights free for the use of the streets.
The
company offers to furnish 150 free and asks $25
is

be used by

all
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As yet they have beenfor each additional light.
unable to reach an agreement.
The

Company

Traction

Illinois

is

having

built

33 motor cars, 12 express cars, three locomotives
and 16 city cars. They are being built by the St.
Louis and the American Car companies under the
direction of Master Car Builder Bosenberry.
The village of Peoria Heights is considering the
erection of a water and light plant. Several propoThe village is
sitions are under consideration.
now lighted by the Peoria Gas and Electric Company, which proposes to furnish the power for
operating the waterworks plant and has made the
Others have
village a low rate for day service.
made a proposition to build a municipal plant.
V.

Northwestern States.

—

Minneapolis, September 15. Shelton & Wixon of
Rhinelander, Wis., are planning to build a large
power plant at White River and transmit power
to Ashland.
A street-railway system is to be constructed at

Wausau, Wis.
The Leavitt Lumber Company has sold

its

elec-

tric-light system at Frederic, Wis., to Grimm Bros.,
who talk of building a power plant at Trade Lake.
The Chippewa Valley Electric Railway Company
has applied for a franchise for traction, heating,
power and lighting privileges at Menomonie, Wis.
The bonds for the proposed interurban line be-

tween Boone and Webster City, Iowa, have been
at Chicago.
Langstadt & Meyer of Appleton, Wis., have secured the contract for the installation of a generator, switchboard and equipment and engine at
the municipal electric-light plant at Oconto Falls,
Wis.
A franchise ordinance is before the council at
Mitchell, S. D., which will, if passed, grant an

floated

electric-light

franchise

to

the

Mitchell

Gas

Com-

The Fort Dodge (Iowa) Light and Power Company has decided to build a dam
River.
About 4,500 horsepower

in

the

will

Des Moines

be developed.

new power plant

Bids for the construction of a
Aberdeen, S. D., have been opened, but action
was deferred until the next meeting of the City
Council. The bids ranged from $30,000 to about

at

month.

to levy a three per cent, tax
The
at Fairfield, Iowa, to aid in the construction of an
interurban line to Memphis, Mo., was carried.
The promoters of the proposed interurban rail-

proposition

way between Davenport and Muscatine, Iowa,

in

California Power Company, which
of incorporation with an authorized capital stock of $5,000,000, has among its purposes to acquire and construct electric power
plants in the state of California within transmitting distance of San Francisco with a view to supplying a part of the demand for electric power
existing all around San Francisco Bay for manufacturing and other purposes.
J. E. Marshall and F. E. Hatch report the arrival of boilers for the South Raymond Electric
Light Company of South Bend, Wash. Mr. Hatch
has invested and will take an active interest in the

Central

filed

articles

the "early days."
One was to install compoundof large capacity so that they
would give suitable railway service. In 1891 Mr.
Jackson became professor of electrical engineering
at the University of Wisconsin.
The department
of electrical engineering was established at this
time, and as it stands today, with its high reputation, it is substantially Professor Jackson's work.
Professor Jackson has also carried on an independent practice as a consulting engineer
has
testified as an expert in important patent litigation;
has written several electrical books has served as
a juror of award at international expositions; has
an interest in several manufacturing companies,
and is a member of various engineering and sci-

wound dynamos

;

;

entific

preparing

Sand

d'Oreille

Electric

Light

make improvements

to

Point,

Idaho,

at

B.

Ryan

in

Company

is

plant

at

its

J.

an electric-light plant at Cambridge, Iowa, has been granted to W. A. Curtis,
and work on the new plant has been started.
The Oconto (Wis.) Electric Company is contemplating building a new power house and installing new machinery.
The contract has been let at Two Harbors, Minn.,
for an 80-kilowatt generator and a 125-horsepower
engine to the Crowley Electric Company at $4,050.
franchise

for

R.

Pacific Slope.

—

San Francisco, September 13. The United Railroads of San Francisco has restored industrial
peace by consenting to the arbitration of its differences with all of the seven allied unions whose

Electrician.
For this work M'r. Jackson is
to have received a salary of $75,000 a year.

Jackson was born

a

the contract for the installation of an electriclight plant in its coal mines, to cost $30,000.
let

The Auburn Electric Light Company of Auburn,
Neb., will extend its wires from the Auburn plant
to Johnson, Neb., and will supply that city with

members

are

numbered

among

its

employes.

It

that the question at issue with each
of the unions will have to be arbitrated separately
and the personnel of the arbitration board will
have to be changed from time to time as the
The
affairs
of different unions are taken up.

now appears

portion of the Farley strike-breakers have
been sent East again and the situation now looks
very favorable for uninterrupted operation of cars.
The company, while refusing to discharge any
skilled employes who had actually gone to work,
agreed .to avoid any discrimination against former
strikers and give employment to all.
Work has been actively resumed on the reconstruction of the west track on the Sutter Street
line with a force of 300 men, and the company
has planned to complete as soon as possible the
reconstruction of all of those lines on which operations have been suspended by reason of the fire.
It is announced that the erection of the necessary
additional electric sub-stations and repair shops
will be on a cheap scale of construction, as with
the prevailing high and unsettled conditions as to
labor and materials in the building line the company would not be warranted in erecting permanent structures. The idea of erecting a modern
fireproof office building downtown to cost about
$1,000,000 has been abandoned until such time as
industrial conditions are considered more settled.
The Pacific Gas and Electric Company is trying
16,000-horsepbwer gas-engine reto complete
its
serve plant in San Mateo. County, six miles south
of San Francisco, within a short time, so as to
fill
its contract with the United Railroads, which
requires the furnishing of all the power needed to

light.

On

has joined the engineering
Byllesby & Co., Chicago.

dress the city clerk.

staff

of

A

charter has been issued at Harrisburg, Pa.,
the Palo Alto Electric Light, Heat and Power
Company, capital $5,000, to construct and operate
a plant at Palo Alto, Schuylkill County.

to

H.

Mr. Edward J. Nally of Chicago, general superintendent for the Postal Telegraph-cable Company,
has been promoted to the position of vice-president
of the company and has become a member of the
board of directors. He will remove to New York.

_

Bids will be received by W. H. Gibson, secretary
of the board of prison commissioners, until September 25th, for a heating, lighting and pumping
plant at the Idaho state penitentiary, Boise, Idaho.

George F. Maddock, formerly general superintendent for A. L. Ide & Sons, Springfield, 111., and
for some time past practicing consulting engineer,
with offices in the Marquette Building, Chicago,
has joined the engineering staff of H. M. Byllesby
& Co., Chicago.
Daniel T. Hunt, who succeeded the late Charles
T. Yerkes as president of the North Chicago City

At the meeting of the West End Business Men's
Association of St. Louis Secretary Wolff reported
progress from the municipal lighting-plant committee.
He says that a plant capable of supplying
the entire city with street lights could be ready
for business by 1910. The estimated cost is $2,500,000.

Two new

electric companies have been chartered
Pennsylvania for Lancaster County. They arc
the Stoever Light, Heat and Power Company, Mt.
Joy, and the Leland Light, Heat and Power Company, Manheim. The capital of each is $5,000.
The incorporators are J. Hector M'cNeal, L. M.
Edenbrock, H. C. Case, Philadelphia E. L. Baker

Railway Company and West Chicago Street Rail-

in

during the formation of
the Chicago Union Traction Company, died suddenly at the Hotel Del Prado, Chicago, on September 17th. Mr. Hunt came to Chicago from
Rochester, N. Y., in 1893. In Rochester he was
prominent in business circles and in politics. For
12 years
from 1876 to 1888 he was postmaster
of that city, and his administration of the office
was businesslike and efficient. In Chicago Mr.
1890,

Surety Company.

;

and George R. Heisey, Lancaster.

—

Hunt was manager

for

Illinois

He was

of

the

to

According to a resolution the light
the city.
committee is empowered to purchase a dynamo
and 125 new arc lamps at an approximate cost of
It is the intention of the council to keep
$5,700.
about 80 of the present lamps for use on the out-

Dugald C. Jackson, professor of electrical engineering at the University of Wisconsin, Madison,
Wis., has been elected professor of electrical engineering and head of the
electrical
engineering de-of

skirts
in

department

Jackson comes
Quaker stock and was

Professor

He

DUGALD C JACKSON.

the Western Engineering
Company at Lincoln, Neb.

the

city,

the

new

lights

be

to

placed

district.

fall.

Kennett Square,
at
graduated
Pa., in 1865.

born

from Pennsylvania State
College and afterward spent
two years at Cornell in
graduate study of electrical
In 1887, with
engineering.
organized
J. G. White, he

of

and near the business

The taking over of the properties of the Harrisburg Light, Heat and Power Company of Harrisburg, Pa., by a new corporation, to be known
as the Harrisburg Securities Company, has been
The Harrisburg company
fixed for October 15th.
is making extensions and "improvements to its plant,
having purchased two 50-kilowatt Curtis turbines.
The Paxtang company in the same city is also
making similar improvements, to be completed this

the Massachu-

Institute of Technology at Boston. He will go
East in the middle of the
college year.
In the meantime Prof. H. E. Clifford
will be acting head of the
at "Tech."
setts

of

The City Council of Mattoon, 111., has decided
make a complete change in the lighting system

of

American

about 70 years of age.

partment

24th bids will be received for
the city streets of Toledo, Ohio, with
for a period of five or 10 years. Ad-

electricity

Ala.,

—

September

lighting

PERSONAL.

in

Mr.

Chicago 45 years ago.

ELECTRIC LIGHTING.

Samuel C. Shaffner, formerly engineer and general manager of the Illuminating Company of Mo-

Company

in

said

The Louisiana (Mo.) Gas and Electric Light
Company has increased its capital stock to $200,000.
The Cannel Coal Company of Laredo, Texas, has

Pittsburg Reduction Company has filed on
Horse Creek, Ore., for 20,000
is the intention to develop the
mineral resources and furnish -electric power, light,
heat, etc.
A.

road

as

45 miles of freight tunnels under Chicago's streets,
an exceptionally interesting undertaking which has
from time to time been described in the Western

rights on
miner's inches.
It

M.

home and abroad)

George W. Jackson, chief engineer and general
manager of the construction department of the
Illinois Tunnel Company, has retired from that position.
Mr. Jackson planned and constructed the

water

bile,

at

several social clubs. In a word, he is a
man of notable capacity, energy and enthusiasm
who should add strength and vigor to the already
excellent electrical engineering department of the
Boston school.

cost of about $50,000.
of Portland, Ore., has
filed right-of-way deeds for the trolley line from
Canemah to Salem, Ore. This is the line projected by L. B. French of Portland about two
years ago.

Attorney

(both

societies

well as

enterprise.

are
that

busy on the plans, and it is now estimated
only about $1,000,000 will be required. The earlier
estimates were much in excess of that amount.
The leaders in the project are leading stockholders
in the Tri-City Railway and Light Company.

larger

circulation

in

to be changes in
important details of the management of the Pacific
States Telephone and Telegraph Company, with
headquarters in San Francisco.
It had been rumored and denied that Henry X. Scott, who was
made president to succeed the late John I. Sabin,
would soon retire from his position. E. C. Bradley,
formerly of the Postal telegraph company,
who is understood to represent the Eastern interests in the Pacific States company, has been in the
city for some time.
It is rumored that General
Manager Louis Glass, who has served the company
ably for a number of years, is to retire in order to
devote himself largely in the future to the affairs
of the new telephone company at Manila, of which
he is president. He is now visiting the Philippines
on an inspection tour.

The

Jackson became associated with the Edison and
Sprague interests, eventually becoming chief engineer for the Central District of the Edison General
Electric Company, with headquarters in Chicago.
This district covered 13 states, and Mr. Jackson had
many important problems to solve, for those were
still

There are persistent reports
San Francisco that there are

has

company built a number of electric-railway
electric-light plants and one of the first hydroelectric transmissions in the country.
Later Mr.
This

and

The

$40,000.

A

operate the cars of its system. At present a moderate amount of power is being supplied to the car
system from the company's transmission lines.
There have been many vexatious delays in completing the three
big 4,000-kilowatt gas-enginedriven generating units, including the earthquake,
which cracked a bed plate of one engine and did
other damage.
It is the expectation that one of
the direct-connected units can be started up this

The Pend

pany.

237

.

Considerable interest is taken in the legal proceedings instituted against the Gas and Electric
Company of Galesburg, III., in which the contention of a number of aldermen and attorneys is
that the original charter of the company is invalid
and that the company has rendered it inoperative
by the mergers to which it has been subject in
the last few years. The original company was the
Galesburg Gas Light and Coke Company. Its charter forbade the increasing of the $300,000 capital
.

&

WESTERN ELECTRICIAN

stock.
In 1886 the Merchants' Electric Illuminating
and Power Company was organized,' and in 1893
After the
the two companies were consolidated.
McKinley people came into the possession of the
franchises and the property there was organized
this
the Galesburg Railway and Light Company,
merger also is attacked in the bill as illegal.
'

Lake Public
Articles of incorporation of the Salt
light, heat
Service Company, which takes over the
and power franchise granted by the City Council
have been filed.
to J S M'anlev and L. H. Curtis,
The company is incorporated with a capital stock
President,
are
of $3,000,000. The officers named
Dages;
Tames J. Chambers; vice-president, John
M. Fultreasurer,
S. Manley
secretary,
:

The new

lington.

organization

E

;

J.

is

on a large

Ihe com-

scale.

Alta and
pany is to also operate in Park City and
towns. Outside 01
several of the other mining
be known as the
Salt Lake the company is to
during
Summit Electric Company. In Park City
month work has been begun in the way

the last
In Salt Lake,
of setting up the poles for wires.
paved district are to be placed
all the wires in the
will include every
in conduits, and the distribution
part of the city.

ELECTRIC RAILWAYS.
Toben
franchise has been granted to Frank
electric railway
El Paso, Texas, to build an
miles long to extend to Yelesta.

A.

of
15

Harry P. Clark of Salt Lake has petitioned for
railway between
a franchise to build an interurban
other places.
Salt Lake and Murray, Sandy and
At the special election in Seattle, Wash., 011
September 12th the proposition to issue bonds for
was
the municipal ownership of street railways
defeated.

The work of surveying the route for the Murphysboro and Johnston City (111.) electric railwayhas been begun. The line will run from Murphysboro, through Carbondale, Carterville, Gifford
and Herrin, to Johnston City, a distance of 3°
PhilIt is promoted by Neucomer & Co. of
miles.
St.
adelphia, represented by George Hecket of
Louis.

The underwriting of

the Baltimore (Md.) Teroversubscribed. The sub-

now

minal, it is said, is
scribers of the Washington, Baltimore and Annapopolis have all taken their proportion of the seThose who have become interested in
curities.
these properties seem well satisfied with the prosThe Sherwin-Bishop syndipects for the future.
cate

Cleveland

of

is.

building the

line.

of establishing main lines also. The chief
objection advanced is the vast amount of capital
now invested by railways in steam equipments.
The answer made thereto, Mr. Mahin says, is that
an electric line costs less than a steam line to
operate and maintain, and is capable of earning a
greater percentage of interest on the capital invested, and, consequently, in time would repay any
loss incurred by a change of motive power.

bility

The

large power house
Electric Railway

the Kansas CityCompany, located at

of

Kan., was destroyed by fire recently.
Four large engines, three generators, six transformers and a large storage battery were ruined.
Two transformers and one generator were just
added to the plant to increase the power for additions and changes in the road to decrease the time

Wolcott,

'

between Leavenworth and Kansas City. The company was about to. double the size- of the power
plant, however, and most of the new machinery is
now on the ground. This will be placed in a temporary power house at once. The Wolcott power
house was built in 1899. It was a brick structure
with two stories and a basement.

PUBLICATIONS.
a pretty little illustrated booklet
just published by the Sunbeam Incandescent Lamp Company of Chicago and New
York, it contains a number of original verses in
the lighting question.
"lighter vein" bearing on
he Western Electric Company, general distributor
of Sunbeam lamps, will be pleased to mail a copy
of this booklet upon request.

"Sunbeams"
in two colors,

produce

is

I
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SOCIETIES

utilities.

The

asso-

ciation will be known as the Mayors' Association
George W. McCaskrin, mayor of Rock
of Illinois.
Island, was elected president.

the reunion of the Old
Historical Association who
accommodations should notify R. G.
to

visitors

Intending

Time Telegraphers and
desire

hotel

Callum, in care of

the Western Union Telegraph

Company, Washington, D.

C.

The meeting

held in Washington, October 9th to
headquarters at the Arlington Hotel.

The United Engineering Building

in

will be

with

nth,

New York

which will be the permanent home of the
American Institute of Electrical Engineers and
other engineering societies, is now enclosed and
city

posiroofed, with partitions in place, all risers in
Foundations
and some elevators running.
tion
were carried down in some cases 67 feet to secure

hard rock footing.

a

of the National AsCotton Manufacturers was held at
Lake Champlain, Clinton County, New York, SepThe programme contained
tember 12th and 13th.
B.
papers on "The Curtis Vertical Turbine," by C.
Burleigh of Boston, and "Practical Experiences
of Newin Electrical Drive," by John A. Fernley
Bedford, Mass. James R. MacColl of Providence,
of the
•R. I., delivered the address as president

The semi-annual meeting
of

sociation

association.

Elaborate preparations are being made for the
entertainment of the members of the League of
American Municipalities, -which will meet in Chicago next week— September 26th, 27th and 28th.
Business sessions will be held each morning at
The
10 o'clock, and there will be good speakers.
afternoons and evenings will be spent 111 sightA dinseeing, attending theaters and parks, etc.
ner will be given at White City Wednesday evening.
Joseph Beifeld is chairman of the entertainment committee and vice-chairman of the general
committee.
The International Union of Steam Engineers
held its tenth annual convention in Milwaukee last
week. Various matters of interest to the union
considered.

Among

the

exhibitors

at

the

convention were the Foster Pump Works, Garlock
Packing Company, Mayvill Specialty Manufacturing
Company, Keystone Lubricating Company, Norwall
Manufacturing Company, International Correspondence Schools, Peerless Rubber Manufacturing Company, Dearborn Drug and Chemical Works, Steam
Appliance Company, Atlas Engine Works, H. W.
Johns-Manville Company and Adam Cook's Sons.
^

John H. Merrill, secretary of the Central ElecRailway Association, is sending out invitations and programmes for the first fall meeting of
the association to be held in Robison Park, Fort
Wayne, Ind., on the line of the Fort Wayne and
Wabash Valley Traction Company, September
The meeting will be largely in the nature
27th.
tric

an autumn (Jilting, with vaudeville entertainment, boating, dancing, bowling and a ball game
A special
between the Hoosiers and Buckeyes.
feature will be a chicken dinner served in firstA business meeting will be
class country style.
held at 10 a. m. and C. R. McKay will read a
paper on lightning- arresters, followed by a discussion and the question box.
of

The

the
meeting
of
of Electrical Engineers will be
held in the auditorium of the New York Edison
Building, 44 West Twenty-seventh Street, on FriDr. Samuel
day, September 28th, at 8:15 p. m.
Sheldon, recently elected president of the Institute,

two-hundrcd-and-ninth

American

Institute

conducted into office at this meeting.
Dr. Sheldon will read his inaugural address,
entitled "The Work of the Institute."
Papers will
also be presented as follows:
"The Effect of Iron
in Distorting Alternating-current Wave Form," by
Prof. Frederick Bedell and Albert B. Tuttle of
Cornell University, Ithaca, N. Y.
"The Current
Transformer," by Kenneth L. Curtis of Leland
Stanford Jr. University, Palo Alto, Cal.
will be officially

;

'the Atlas Engine Works of Indianapolis has
an attractive and well-illustrated
just published
description of Atlas four-valve medium-speed engines which will be of interest to those confronted
with the question as to what class of apparatus

information concerning
progress of these experiments to address a
letter of inquiry to Zimmerstrasse 37-41, Berlin,
and it is not improbable that the writer may
eventually be put in touch with the officials having
charge of the matter."

MISCELLANEOUS.
A

from Rushville, Ind., says that three
men were killed a few days ago from electric
shock received from a barbed-wire fence. The point
along the fence where the men were killed was near
the power house of the Indianapolis and Cincinnati Traction Company.
It is said that a bolt of
lightning burned an insulator which in some way
caused a guy wire leading to the fence to carry
report

the current to the barbed wires.

The

Automobile Club has arranged to
of motor cars on the grounds of
the Royal Dublin Society at Ballsbridge, Dublin,
from January 5 to 12, 1907. All applications for
information and space should be made to Walter
Cawood, Esq., St. James Hall, Manchester, Enghold

Irish

show

a

land,

who

show

will

has charge
be open to

Answering numerous

inquiries concerning the in-

space telegraphy on railway trains
in
Germany, intended to lessen the danger of
accidents. Consul E. L. Harris of Chemnitz says
that Saxon railway officials will give out no information except that contained in newspaper reports
previously sent by him.
He adds
"A
recent issue, of the Berlin Wochc contains an
troduction

of

of

the

undertaking.

The

manufacturers of motor
cars and motor accessories.
Vice-consul A. D.
Piatt says that the
few American cars to be
the
Ireland
seen on
roads in
have a good reputation, and automobile manufacturers who wish to
cultivate the Irish market may possibly find it to
their advantage to exhibit their cars at the coming show.
all

is
It
asserted that the Kjelin electric furnace
for the production of steel is about to be utilized
on a large scale in Sweden. This is to be done
in connection with the development of the immense
waterpower of Tralhatta, near the. extensive ore
deposits in Noorland Province.
The intention is
to build a steel mill for producing at least 500,000
tons annually, with a similar size works at Gothenburg. The Swedish government has accepted the
proposition of a mill company, and will jointly
commence the work to develop the power, which
it is expected will be ready by
1908 to the extent
of 10,000 to 15,000 horsepower. The Krupp works
are reported to have acquired the Kjelin patents
for Germany.

A

hydro-electric plant which is used for elecprocesses for soda manufacture has been
installed at Barcena, in the north of Spain.
Current for the electrolytic works is obtained from
three principal turbine sets of 500 horsepower
each.
Two smaller groups of 80 horsepower
serve to supply the circuits for some of the motors used in the factory as well as the lighting
of the buildings.
The 500-horsepower groups are
formed of a turbine working at 450 revolutions
per minute coupled to two generators.
Each of
these machines has two commutators and delivers
1,400 amperes at 120 volts, or 1,200 amperes at
130 volts.
On account of the heavy currents
which are used for the electrolytic work the
switchboards of the large units have been modified as to their apparatus. As the electrolytic tanks
are operated continuously day and night, the ordinary switches are replaced by a pair of mercury
To simcups connected by a copper bridge-piece.
plify the connections the three main groups of
One
500 horsepower are divided into two series.
series comprises two groups, each of which is connected permanently with one set of the electroThe
lytic tanks by means of the mercury cups.
second series includes the other set which acts as
a standby, and when desired it can be connected
upon the circuit by a set of mercury cups.
trolytic

TRADE NEWS,
Oil Company of Hearn, Texas,
intends to install electric apparatus. P. S. Grogan

The Bryan Cotton

is
.

president.

The West-Stengall Grain and Commission Com-

pany of Montgomery.
electrical

Ala.,

proposes

to

purchase

equipment.

The Fort Smith (Ark.) Furniture ManufacturingCompany will purchase a dynamo and other electrical

apparatus.

E.

Ballmau

is

secretary.

Consul-general William
Martin, of
Hankow,
China, advises that a concession has been granted
for the
plant in

erection

of waterworks and an

electric

Hankow

to a wealthy Chinese merchant,
who has decided to purchase equipment in England
or America, and wants best net prices. Further
particulars will be furnished by the Bureau of

The

I

rcpfi

the

Manufactures

SPACE TELEGRAPHY.

22,

'tcrested in securing detailed

AND SCHOOLS.

mote the regulation of public

A handy

reference hook, convenient for desk
or pocket use, has been published by the Pringlc
Manufacturing Company, 1906-08 North
lectrical
Sixth Street. Philadelphia. The .booklet contains
illustrations of various lines of the company's manufacture, together with a brief description and
The Pringle company manufactures
price-list.
a
high-grade switches, panel hoards, switchboards,
ories, receptacles and specialties.
ilfcci

a

A meeting of municipal executives of Illinois was
held at Rock Island, 111., on September 13th and
pro14th, at which an organization was formed to

were

general movement among the great English
railways to establish electric suburban lines is
reported by Frank W. Mahin, consul at NottingThe successful working of those thus
ham.
equipped has led to the discussion of the feasi-

A

Western

horsepower at the lowest ultimate
copy will be sent to those who
company for one. The Atlas company makes other kinds of engines also, comprising
a complete line of engines and boilers.
will

cost per year.
write to the

power and heat-supplying

light,

to be

W

September

(File

No. 320), Washington, D.

C.

Canal Commission is inviting
sealed proposals until October 2d for furnishing a
fire-alarm telegraph system and a motor-generator
set.
Specifications and blank forms can be obtained
upon application to D. W. Ross, general purchasing agent, Washington
the assistant purchasing
agent, 24 State Street, New York, or the chief
Department
quartermaster,
of the Lakes, Chicago.
Isthmian

;

:

which shows that experiments
are being carried on quite extensively on the Berlin-Zossen line, with results which are in favor
of an early adoption of wireless systems on many
of the state railways.
I
would advise those inillustrated

article

To enable users of galvanized-iron telephone and
telegraph wire to test the wire they buy the Indiana Steel and Wire Companj' of Muncie, Ind.,
is
sending out to the trade a leaflet giving, in
condensed form, the Western Union Telegraph
Company's specifications for this class, of wire.

:

September

The Indiana company makes

a specialty of highto

tests

grade wire and particularly invites these
product.

its

A. G. Lewis, county auditor, will receive sealed
apparatus and
for
proposals until October " 2d
equipment for a 100-light electric-lighting system
for the county hospital at Fargo, N. D.
Sealed proposals will be received at the office of
supervising architect, Treasury Department,
Washington, D. C, until 3 p. m. October 1st, for
the installation of an electric burglar-alarm system, and for service thereon to June 30, 1907, in
connection with vaults or safes in the postoffice,
courthouse, etc., building at San Francisco, Cal.
The number of vaults and safes to be equipped
can be ascertained upon application to James A.
Wetmore, acting supervising architect.
the

_

the Bureau of
Supplies and Accounts, is inviting sealed proposals
until October gth for furnishing a quantity of
supplies at various yards as follows
electrical
Incandescent lamps, bells, buzzers, testing sets and
generators, keyboards, Gonda cells, fuse wire, fuses,
dynamometers, switches, cable, wire and miscelThe schedule number
laneous electrical supplies.
is
147, which can be obtained at the navy pay
office in New York or upon application to the bureau at Washington.

The Navy Department, through

239

to
and including the one-inch. Condulets have
been on the market for only a comparatively short
time, but have already made a place for themselves and are becoming extremely popular among
contractors and wiremen.
It
is
suggested that
anyone who has not received a copy of this cata-

logue write the Central Electric Company, 264-270
Fifth Avenue, Chicago.

The borough of Kutztown, Pa., after operating a
municipal lighting plant for some time, is increasing
its capacity by the installation of a 125-horsepower
Hornsby-Akroyd oil engine. The present plant
consists of a 65-horsepower Hornsby-Akroyd oil
engine belted to generator. Both engines were supby

plied

De La Vergne Machine Company,

the

New York

city.

Consolidated Goldfields Company
with the Canadian Westinghouse
Company for the following electrical apparatus to
be used in gold dredging in the Yukon Territory
Twenty-one motors of various types ranging from
nine 75-kilowatt oil-insu75^ to 100 horsepower
two 625-kilowatt
lated self-cooling transformers
three-phase 60-cvcle 2,200-volt alternating-current
generators, and two 17-kilowatt type S exciters for
same one four-panel switchboard for controlling
above
four 250-kilowatt oil-insulated oil-cooled
transformers, and four 200-kilowatt transformers,

Yukon

The

contracted

has

;

;

;

;

same

BUSINESS.
The Chicago Pneumatic Tool Company reports
trade for the month of August to be the heavi-

its

organization, both in
business booked and shipments made, the latter
exceeding all previous monthly records by 15 per

the

in

history

the

of

cent.

The Central Electric Company of Chicago is
sending out to the trade a catalogue of condulets
is calling attention to the fact that it is carrying a complete stock of all styles and sizes up

and

established an agency in Canada with the
Norton System Telephone Manufacturing Company
of Toronto and Halifax.

has

The "Reliance" Reynolds-Corliss engine built by
Allis-Chalmers Company
was designed pri-

the

marily for driving electrical and other fast-running
machinery, either by belting or direct connection,
as the conditions of service in each particular case
might render advisable. It has now been before
the power-using public a little less than three years,
during which time hundreds of engines of this
pattern have been sold and put in operation, under
widely varying operating conditions, in factories of
kinds,

all

flour

saw

mills,

mills,

and

electric-light

power plants, ore-reduction works, etc., and without
exception it has given unqualified satisfaction. Nearly
one-half of all the Reliance engines thus far installed have been designed for direct connection
to

generators.

electric

The National Brake and

Company

Electric

of

Milwaukee reports orders for National air-brake
equipments from the following-named
Chicago
City Railwav Company; United Railways of San
Francisco; Oakland Transit Company, Oakland,
Cal.
Spokane Traction Company, Spokane, Wash.
:

;

Metropolitan Street Railway, Dallas, Tex.
Rapid
Transit Railway Company, Dallas, Tex.; Dallas
Consolidated Railway Company
San Diego Electric Railway Company, San Diego, Cal.
Worcester Consolidated Street Railway Company, Worcester, Mass.
Michigan United Railways, Kalamazoo,
M'ich.
Twin City Rapid Transit Company, Minneapolis, Minn.
Chattanooga Railways Company,
Chattanooga, Tenn.
York Street Railway Company, York, Pa.; Memphis Street Railway Company, Memphis, Tenn.
Birmingham Railway Light
;

;

;

type.

The Blake

est

;

WESTERN ELECTRICIAN

1906

22,

be applied to

:

Signal and Manufacturing Company
of Boston, Mass., announces that
its
of
sales
staples and cleats to the smaller telephone companies, both Independent and Bell, are beginning
These smaller companies are
to increase rapidly.
beginning to realize, as the larger companies did
some time ago, that although the first cost of these
staples is greater than that of bare staples, different kinds of tacks or other forms of metallic
insulated wire support, they are a decided economy in the end. The use of the Blake insulated
staple prevents numerous short-circuits, grounds

on wiring and

The company

circuit interruptions.

;

;

;

;

;

Power Company, Birmingham,

and

Ala.

Knox-

;

Railway

and Light Company, Kno-xville,
Pensacola Electric Terminal Railway Company.
All orders for the above roads have been
taken within the last 30 days, during which time
this apparatus has been on the market, and approximate 400 equipments.
ville

Tenn.

;

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Circuit-closing

830,497.
cators.

Speed IndiGermany. Appli-

Device

for

Hans Dahl,

Berlin,
cation filed June 20, 1901.
A contact rotates with and moves outwardly from
the axis of the rotating body by centrifugal force;
spring means oppose the movement of the contact and
means are provided for automatically inelectrical
of

dicating various positions
to the speed of rotation.

contact

the

accordingly

The

Office)

September

and

receiver

transmitter of a
set are contained /on the same casting.

hand

II, igo6,

telephone

This process for the direct electrolvtic nroduction
pure copper from copper matte consists in first
bringing the copper matte to a richness of
between
and
72
80 per cent, of copper, and then using the matte
as an anode in an electrolyte composed
of an acid
solution of copper sulphate.

ot

Insulator for Telegraph and Telephone
Wires. Salathiel V. Graves and Samuel H.
McDaniel, McFall, Mo. Application filed No-

830,585.

vember

14, 1905.
The device consists of a hollow metallic casing
containing an insulating block.
There are means for
fastening the casing to a cross-arm or other object.

Telephone Pay-station Device and SysAlfred H. Dyson, Chicago, 111., assignor
to Milo
Kellogg, Chicago, 111.
Application

830.653.

tem.

G

'

Protecting Bushing for Electric Circuit
Wires. John H. Goehst, Chicago, 111., assignor
to the Federal Electric Company, Chicago, 111.
Application filed February 16, 1905.

830,501.

A

bushing for protecting electric-circuit wires is
wholly of insulating material, and comprises
a hollow shank provided at one end with a hollow
head, and at its other end with a screw thread.
_

made

Brake. Frank L. Sessions, Co830,533.
lumbus, Ohio, assignor to Joseph A. Jeffrey,
Columbus, Ohio. Application filed January 17,
Electric

I905-

Incandescent Lamp. Gottlop Klumpp and
Henry F. Herman, Brooklyn, N. Y. said Herman assignor to said Klumpp. Application filed
;

September
One claim

9,

1905.

covers

a

disk

of

insulating

material,

a

non-continuous contact-strip arranged upon the disk,
a conductor post passing through the disk and engaging an end portion of the contact-strip, a rotatable
lamp socket, a spring-metal trolley carried by the
socket and a wheel carried by the trolley adapted to
travel in a path including the contact-strip, when the
(See cut.)
lamp socket is rotated.

a

brake

is

Time-element Device. John
Birmingham, England, assignor

830,537.

device.

,

G.
to

Statter,

William

board

111.,

and

Application

Switch for 'Electric Circuits. Eddy R.
Whitney, Lynn, Mass., assignor to the General
Electric Company, Schenectady, N. Y. Application filed June 2, 1904.

836.628.

Semaphore. Jean F. Webb, Jr., Denver,
830.629.
Colo., assignor to the Electric Signagraph and
Semaphore Company, a corporation of Arizona

clamp

for

connecting

filed

member movable
There
tion.
off position,
position

conductors.

Telephone

Chicago,

INCANDESCENT LAMP.

together

a

111.

December

6,

1901.

A

polarized line signaling device and a batery at the
central office are connected with the line, and there
are means to render the device inoperative when a
connection is established with the line and to maintain the same inoperative as long as the connection

to

Territory.

A

the

other.

,

1905.

devoid

Sets.

may pierce the insulation of wires or a
be inserted at will in those recesses that
of spurs.

Trolley-pole Controller.
John J. Tartt,
Los Angeles, Cal., assignor of one-half to
David E. Spangler, Los Angeles, Cal. Application filed December 28, 1903.

Application

November

11, 1905.
an
oscillating
Elecsemaphore arm.

filed

rotatable
driving
shaft
shaft which bears the
signal

operates

operated means including a circuit controller
provided for unidirectionallv rotating the driving

trically

are

shaft."

Process for the Electrolytic Production
830,639.
of Copper. Johannes A. W. Borchers, Aachen,

Paul R. Frank, Eisleben, and Franz E. GiinAachen, Germany. Application filed September 21, 1905.

ther,

A pivoted trolley pole has means for supporting the
a magnetic device for controlling the supporting
means, a trolley carrier on the trolley "pole, and means
controlled by the trolley carrier for controlling the
magnetic device.
pole,

830,696.
ton,

Telephone Switch Hook.
Atlanta,

Ga.,

Manufacturing

and

assignor

James A. Wotto

Equipment

corporation of Georgia.
I7>

exists.

Combination Telephone Transmitter and
830,583.
Gilchrist,
New York,
C.
Receiver. Charles
N. Y., assignor to the Western Electric Company, Chicago, III. Application filed October

Test

830,686.

NO. 830,598.

System. William W. Dean,
assignor to the Kellogg SwitchSupply Company, Chicago, 111.

Oswego,

The patent covers
electrical

Conductors. Scott
Application filed July

Electrical

Telephone

for

spur

may

wire
are

In a reversing switch for electric circuits is a switch
in a single plane having an off posiis a running position on each side of the
and a stationary member is adapted to
be engaged thereby and to prevent a unidirectional
movement of the switch member from one running

for

the

also

condition.

In current-collecting apparatus for electric railways,
one claim covers a current-collecting device, controlling
means therefor including a manually controlled member, and means controlled by the engagement of a device carried by the car and a device located adjacent
the roadway for causing the manually controlled member to assume a definite position.

Attachment

George L. Rosenberger, Manassas, Va. Application filed September 12, 1905.
One of two pivotally connected members is provided
at its extreme outward end with a spur in its outermost recess whereby wires of different sizes may be
accommodated in the registering recesses, and whereby

Trolley-controlling

Clamp
830,572.
C. Cutter,
I9°53,

Rolland,

830.675.

July 31,

electrical

Machine

for Electrically Welding.
Louis
Brussels,
Belgium. Application
filed September 28, 1905.
Included in the mechanism of the machine is a
lever carrying the movable terminal of the primary
current arranged opposite the fixed terminal.

Frank E.
Apparatus.
Case, Schenectady, N. Y., assignor to the GenCompany, Schenectady, N. Y.
Electric
eral
Application filed March 10, 1905.

12,

the

with a pay-station device adapted to collect
deposited coin upon resnonse of the called sub-

S.

-

830,575.

in

Telephony.
Alfred H. Dyson, Chicago,
111., assignor to M'ilo G.
Kellogg, Chicago, 111.
Application filed April 3, 1905.
The patent covers an automatic telephone system

830.674.

Application
Scott, Philadelphia, Pa.
1905.
The combination, with the tripping mechanism of a
circuit-breaker, consists of means associated with the
tripping member for delaying the start thereof during
the continuance of a predetermined electrical condition
and yielding instantly upon the occurrence of a dif830,568.

posited

830.654.

scriber.

Maxwell

ferent

the patent includes a central
source of current for operating purposes, a pay-station
device associated with the calling subscriber's line at
the substation, and apparatus associated with the
device adapted to be actuated by the response
of the
called
subscriber to automatically collect a coin de-

a

motor and

filed

1904.

30,

The device covered by

equipped

connected with the armature shaft
adapted normally to oppose its rotation.
An electromagnet is provided for releasing the
circuitelectro-magnetically
operated
brake
and
an
brake-releasing
of
the
the energizing coils
breaker,
magnet and the circuit-breaker being in series with
each other and connected directly across the currentsupply line in parallel with the armature of the motor.

The

of

December

filed

830,598.

the

Electric

Company, a
filed June

Application

1905.

A

single sheet
bent in shape to

830,698.

Electric

of

material

is

Lamp.

at one
receiver.

split

accommodate the

end and

Albert Ackerman, Pitts-

burg, Pa., assignor to the Nernst Lamp Company, Pittsburg, Pa.
Application filed October
4,

1899.

One claim covers one or more glowers containing rare
oxides, a heater therefor consisting of a conducting
filament which will deteriorate in the open air, the
filament being separate from the glower or glowers,
but in proximity thereto, an air-tight inclosing chamber therefor, a ballast conductor in circuit with the
glower, means for sending current through the filament
for heating the glower, and means for interrupting the
circuit through the filament by the action of current
transmitted through the glower.

WESTERN ELECTRICIAN

240
Combined Candle Base and Socket for
Miniature Electric Lamps.
John H. Goehst,
Chicago, 111., assignor to the Federal Electric
Company, Chicago, 111. Application filed April

830,708.

1904.
elongated

11,

An

Application

burg, Pa.

An

voting

operated

electrically

filed

Campbell, PittsJuly 19, 1905.
apparatus

is

covered

by the patent.

Gas-engine Sparker.
Stephen A. Hasbrouck, Yonkers, N. Y., assignor to Anna M.
Hasbrouck, Yonkers, N. Y.
Application filed

830,898.

one-piece candle-shaped body made of
of insulating material is provided at
one end with a base comprising an external-screwthreaded terminal ring fitted over the end of the
body and adapted for screw-threaded engagement with
a screw-threaded terminal ring of a standard electriclamp socket.
central terminal is adapted for contact with the central terminal of the socket, the candle
body being provided at its other end with a socket
comprising
internal-screw-threaded
terminal
ring
an
made smaller than the terminal of a standard socket
to receive the base of a low-candlepower or miniature
electric lamp.
single

a

George E.

Votometer.

830,879.

September

piece

A

August

26,

Renewed February

1903.

The invention

consists

of

an

improved

10,

1906.

sparker

for

Anode. John Nelson, Peru,
June 28, 1906.

830,918.
tion

111.

Applica-

filed

This anode comprises a plate equipped with vertical
marginal cleats and a porous envelope forming therewith
a pocket open at its upper end.

The

features include an alternating-current circuit and
generator, a battery, transforming provisions interbetween the battery and the alternating-current
circuit,
and a regulator and field connections operatively independent of changes and frequency in the
alternating-current
circuit
and responsive to changes
of
energy
in
the
alternating-current
circuit
and
adapted to effect changes in the direct-current voltage
to permit the battery to. deliver and receive energy in
respect to the alternating-current circuit.
(See cut.)
its

posed

Hook

Receiver

831,001.

January

Telephones.
Denis
Application filed

for

1906.
The hook has one end provided with a detachable
contact plate carrying a number of make and break

members
ceiver

is

16,

for

indicating

the

local

station

as

the

re-

removed from or placed upon the hook.

Distant-acting
Electrical
Gas
Igniter.
Lentschat,
Hohen-Schonhausen, near
Germany, assignor of one-half to
Wenzel I. Drahonowsky, Miroschau, AustriaHungary.
Application filed July 24, 1906.
In a distant-acting electrical gas igniter are two
electromagnets
and their armatures and a ratchet

831,013.

Appliance for Tracing Courses on Charts.
E.
Holt,
Farnborough, England.
S.

830,718.

1906

Howard, Binghamton, N. Y.

engines.

gas

22,

Georg

Harold

Berlin.

Application filed November 26, 1904.
Apparatus for indicating the course of a vessel
comprises an indicating device, independent mechanisms
for driving the indicating device in two mutually perpendicular directions across a chart, electric motors
for driving the mechanisms, and rheostats for controlling the motors according to the speed and direction
of the vessel and of prevalent tides, currents and
winds.
(See cut.)

wheel

by

operated

the

armatures

of

the

electromag-

nets.

Door

Electric

831,016.

Boston, Mass.

George N. Parker,

Strike.

Application

filed

July

9, 1904.
within
its

An- electric door
opening device has
frame an electromagnet and its armature.

NO. 830,812.

— PROTECTIVE

APPARATUS FOR COMPENSATOR
MOTORS.

Device for Igniting and Extinguishing
Richard N. Oakman, New York, N. Y.
Gas.
Application filed June 2, 1905.
An electrode is arranged to make and break an
electric circuit and cause a spark to light the gas at

830,919.

the burner

when turned

on.

Means for Transmitting Electrical Im830,921.
Francis L. Orr Thurman, Iowa. Appulses.
plication filed July 19, 1905.
A device for sending intermittent charges of electricity comprises an electromagnet, a rotating member
turned by the electromagnet and a circuit-breaker havrotating
ing one of its terminals mounted on the
organized as a centrifugal governor to
member and
close the circuit only below a definite speed.
Presswork Recorder. Walter F. Palmer
Apand John Winnacott, New York, N. Y.

830.923.

plication filed July
Electrical

7,

1905.

means are provided by the invention for
and recording the theoretical speed of a

indicating
printing press.

NO. 830,718.

APPLIANCE FOR TRACING COURSES OF
VESSELS ON CHARTS.

enna,

vember

Means for Surveying Bore-holes. Hugh
830.73°F. Marriott,
Parktown, Transvaal.
Application filed August 30, 1904.

An

instrument for surveying bore holes has an electric circuit and a resistance coil arranged so that the
declination of the plumb bob from the vertical and
the corresponding movement of the switch arm on the
commutator first makes a free current, then a blank,
then a resistance, then a blank, then a free current,
then a blank, then a resistance, and so on.

Headlight.
Frank Buchanan, Dayton,
Ohio.
Application filed October 26, 1903.
The patent covers an electric headlight.

830,767.

The

Application

filed

No-

1904.

14,

involves two electrode plates, one of
which is composed of aluminum, and a plate of hemisulphide of copper arranged between the two plates.
rectifier

Indicator.
John
N. Y., assignor to

Potential

830,938.

Schenectady,

Electric Company, Schenectady,
plication filed January 3, 1905.

A

B.
the

N.

Taylor,
General
Y.
Ap-

indicator comprises one or more dispoints adapted to be brought within the inof a part under electric tension.
freely
movable part is arranged in proximity to the point or
points and is adapted to be actuated by the discharges
therefrom.
potential

2, 1905.
telephone

switching

apparatus

1906.
for locks comprises contact terminals,

a movable connecting piece therefor, means actuated
by the lock bolt- to move the connecting piece into "set"
position, and means actuated by the key to move the
piece so

set

into

closed

position.

Protective

830,812.

Apparatus for Compensator
Henry H. Wait, Chicago, 111., as-

Dynamos.

signor to the Western Electric Company, Chicago, 111. Application filed January 18, 1904.
In

a

combined

dynamos

compensating system of electrical distribution
with the main generator and compensator
provided
with compound
windings,
is
an

electromagnetic

switch responsive to excessive current
through one side of the system, adapted in its response to render inoperative the series of field windings
of the compensator dynamos.
(See cut.)

830,849.

Dynamo

Richards,
Lancaster,

Machine.
Willard F.
William A. Turbayne,

Electric
Buffalo, and

Y„

N.

Company,
cation filed August
Coupler

assignors

New

York,

to

N.

the

Gould

Y.

Appli-

12,

1905.
The combination consists of a main field magnet frame
heads closing the ends of the main frame and provided
with armature-shaft bearings, an armature shaft
iourneled in the bearings and projecting out through one
"I
the heads, a main armature on the shaft and inclosed by the main frame and heads, an auxiliary
armature secured to the projecting end of the shaft
an auxiliary field-magnet frome surrounding the
auxiliary
armature and secured to the adjacent head of
the main frame, and a cover closing the outer
end of
the auxiliary frame.
(See cut.)

830,862.

Electrical

A

rotary

snap

switch

Is

the

basis

of

the

patent.

—DYNAMO-ELECTRIC

NO. 830,849.

Means

MACHINE.

Starting

Alternating-current
Machines.
Obed F. Whitehurst, Schenectady,
N. Y., assignor to the General Electric Company, Schenectady, N. Y.
Application filed

830,947-

January

28,

for

1905.

Combined are an alternating-current machine, a
cuit

which the machine

to

cir-

be connected, a voltage regulator, means for impressing the voltage of
the circuit upon the whole or upon a portion of the
regulator, and means for connecting the machine to the
regulator or to the circuit independently of the reguis

to

lator.

Clock.
Ulysses L. Collins,
Application filed September

Electric

830,971.

Mo.

Louis,

St.
18,

auxiliary rails divided into blocks or sections, a suitable resistance interposed between the main and auxiliary rails,
"good-order" and red-light alarm circuits
having suitable closers, one circuit having a greater
resistance
than the other and being normally open
while the other is normally closed, signal devices provided in the circuits, a pole-changer circuit, and a
source of electrical energy connected with the circuits.

Reissue.
Circuit Controller.
Harry W.
Leonard, Bronxville, N. Y. Application filed
July 2, 1906. Original No. 817,719 dated April
Electrical

12,530.

1906.

10,

Combined with a rheostat are a separate switch,
device

a

causing a force to be suddenly applied at
strength and thereby actuate the switch to
either close or open the circuit, the switch and its
operating device being capable of independent movement, and an arm on the rheostat contact lever for
operating the actuating device.
its

for

full

PATENTS THAT HAVE EXPIRED.
Manufacture of Carbon
Menlo Park, N. J.

A

clock having suitable electrical connections from
a lever through the coils ot an electromagnet and to
the ratchet wheel has a spring in which power is
stored by the actuation of an armature.

Telephone

830.981.

Chicago,
Chicago,

An
of

Carbonizing

Flask.

Filaments.

T.

A.

Edison,

T.

A.

Menlo

Edi-

Park.

J.

Manufacture of Incandescent Electric Lamps.
411.018.
T. A. Edison, Menlo Park, N. J.
411. 019.
Manufacture of Incandescent Electric Lamps.
T. A. Edison, Llewellyn Park, N. J.
411.020.
Manufacture of Carbon Filaments.
T. A. Edison, Llewellyn Park, N. J.
Combined Electric Motor and Blower.
411,030.
C.
J.
Hirlimann, Fort Lee, N. J.
Electric Meter.
411,042.
H. W. Kolle, London, County
of Surrey, England.
Mechanical Telephone.
411,058.
C.
M. Radford, Concord, N. H.
411,088.
Arc Lamp.
F. R. Boardman, London, England.
Instrument for Connecting Line Wires.
411,093.
W. H.
Coughlin,

Worcester,

Mass.

411,120.
Signaling Apparatus.
W. R. Cole, Detroit, Mich.
411,124.
Receptacle
for
Secondary
Batteries.
F.
W.
Huestis, Newton, Mass.
Electric Polarized Annunciator.
411,133.
C. E. Scribner,

Chicago,
411,138.

111.

System.

Electric-clock

C.

H.

Brooklyn,
'

Carter,

N. Y.

Electromotor.
411,150.
M. A. Kissell, Chicago, 111.
Terminal-plug Attachment for Flexible Electric
411,153.
Cords.
S. C. Lafferty, Chicago, 111.
411,168.
Gong-striking
Mechanism
for
Synchronized
Clocks.
C. H. Pond, Chicago, 111.
Telegraph Key.
411,198.
A. E. Johnson, Carson City,

Nev.
Pole for Supporting Electric Conductors.
S. H.
Short, Columbus, Ohio.
Electric
411,230.
High and Low-water Alarm.
D. H.
Streeper, Norristown, Pa.
411,287.
Electric Arc Lamp.
F. E. Kinsman, New York
411, 204.

1905-

Ceiling

Switch.
Joseph G.
Swallow, New York, N. Y., assignor of oneh.ili
to Hubert Krantz, Brooklyn, N. Y.
Application filed April 29, 1905.

St.

N.

Circuit-closer for Locks.
Anthony Glass,
Cleveland, Ohio.
Application filed January 31,
circuit closer

the McClintock Manufacturing Company,
raul, Minn.
Application filed May 16, 1904.
The combination, with the main track rails, includes

to

411.016.
son,
411.017.

830,780.

A

assignor

Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on September 17, 1906:

described.

is

Edward

Engineer's Alarm.
Park, Minn.,

Merriam

McClintock,

A

Automatic Resetting Switch.
Samuel H.
Couch, Boston, Mass. Application filed Octo-

A

OF ELECTRICAL DISTRIBUTION.

charge

fluence

830,770.

ber

— SYSTEM

Locomotive

Franz Pawlowski, Vi-

Current Rectifier.
Austria-Hungary.

830.924.

NO. 830,982.
831,025.

111.,
111.

automatic

the

System.
Alfred H. Dyson,
assignor to M'ilo G. Kellogg,
Application filed April 17, 1905.

telephone exchange system

is

the

basis

invention.

830.982.
System of Electrical Distribution. Justus
B. Entz, Philadelphia, Pa.
Application filed

March

28,

1905.

N.

Y.

System of Electric Generation and Distribution
411,301.
for Railway Cars.
E. E. Ries, Baltimore, Md.
Overhead Frog for Electric Railways.
411.3144 II .3 I 3»

M.
411,370.
rett,

411,380.
4ii,3g6.
yer,
41 1,400.
lis,

J.

Wightman, Lynn, Mass.

Connector
Springfield,

Secondary
Mass.

for

Batteries.

Ridley Park, Pa.
Galvanic Battery.

Minn.

W.

C.

Thompson,

H.

S.

Cut Out.
F. G.
A. Heller, Berlin,
Holder for Electric-light Shades.
H.

Bar-

Germany.
H. SawMinneapo-
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Alternating-current Motors
Laundry.

in

a Large

Probably no branch of the electrical industry is
making more rapid strides than that which has to
do with the development of industrial motor applications.
In many and diverse industries operarapidly realizing the advantages of the
motor, and in consequence other forms Of
factory transmission are daily being discarded for

are

tors

electric

Fig.

1.

Fig.

3.

Ironing Machines on the Second Floor.
Four of the Electrically Operated Extractors.

more modern, economical and

efficient

electric

In equipping a factory, mill or the like for elecdrive, several types of motors are available,

tric

and each

field is giving satisfacof motors to install is a question to be determined by the location and characteristics of the plant and the nature of and con-

tion.

in

its

particular

What system

surrounding the machines to be driven.
can be said on this subject, and many model
electrically operated
industrial plants
might be
cited.
It is, however, the purpose of the present
ditions

Much

article to tell briefly of the first application of poly-

phase induction motors, in this country at least, to
the operation of laundry machinery.
The Schriver Laundry Company, a well-estab-

and thriving concern, some time ago abandoned its old quarters and moved into its large
new laundry building at 1482-1486 West Lake Street.
lt.-hed

It

may

be

said

Went into the

truthfully

new

building

that
is

everything which

modern and

of

a

IN A

Fig.

2.

Fig.

4.

is

Electric Manufacturing Company and embody
company's latest improvements.
They are of
squirrel-cage
construction,
the
armature
consisting of a cast-iron body on the shaft and a core
mounted on the body made up of slotted iron
punchings containing armature conductors shortcircuited at each end by rings.
The motors have
no electrical connections between their armatures
or revolving part and any outside electrical circuits, and therefore have no need of moving contacts of any kind, such as commutators or collector
rings.
These features eliminate the elements which
require the most care and attention and remove
danger from electric spark, permitting the motors
to operate with safety when surrounded by inflammable materials or gases.

G.

this

I.

Most
ing,

of the motors are suspended fr^m the ceil-

as seen in the

accompanying

pictures.

In this

they have now been in successful operation for seven weeks without so much as a fiveminute delay. Very little attention is given them, the
effects of dust and steam showing no bad results.
In Fig. 4 are shown five wash machines along
the east wall and near the middle of the building
These are operated by one eight-horsepower motor
from a line shaft. Another string of four wash
position

LARGE LAUNDRY.

In most
all the machines.
employed, from three to five
or six machines operating at constant speed being
driven by one motor.
All the motors were furnished by the Stanleydrive

No. 13

Two-horsepower Motor Driving a Large Mangle.
A String of Wash Machines Operated by Overhead Motor.

are required to operate
cases group

drive.

1906"

high grade of excellence.
The plant as now in
operation may fairly be termed a model one.
After much thought it was decided to install
alternating-current motors to drive the machinery.
The conditions affecting electric motors in a laundry are severe, owing to steam, water, excessive
heat in many places, the use of gas for heating
various machines and the prevalence of combustible
material.
To meet these conditions three-phase induction motors were installed.
About 15 motors

ALTERNATING-CURRENT MOTORS
the

29,

machines and two extractors is located just west of
This group is operated from a line shaft by
a 10-horsepower motor shown at the ceiling in
Fig. 4.
A duplicate of the last-mentioned group
is located along the west wall and is operated by a
15-horsepower motor. The line shaft for this group
extends to the north where the mechanism of a
freight elevator is belt connected.
All the motors
these.

are operated at 220 volts, and- those thus far mentioned at 1,200 revolutions per minute.

The

machine in the laundry is a
mangle used to smooth or iron flat

largest single

direct-driven

goods, such as sheets, towels, etc. This machine, a
rear view of which is given in Fig. 2, is connected

by

worm

at

1,800

gear to a two-horsepower motor running
per minute.
The cylinder of
this machine weighs 8,000 pounds and carries 80
pounds of steam. A smaller mangle, not shown, is
operated by the same size motor as the first one, but
is

revolutions

belt connected.

Fig.

3

is

a

view of four extractors mentioned

.
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above.
The motor shown suspended from the ceiling is of 15 horsepower and drives a line shaft to
which the two machines to the left in the picture
are belted.

On

the second floor of the building are found the
apparatus, starch extractors, dampeners, a

This floor

large variety of ironing machinery, etc.

well

lighted

and the machinery

is

of the best.

work

conveniently arranged, reducing hand

It is

the

directIt is

a

6075-kilowatt
alternating-current,
three-phase,
220-volt revolving-field machine, operating at
a speed of 277 revolutions per minute. The revolving field is separately excited and is supplied with
an 80-volt exciting current from the direct-current genenerator shown in the picture, the current
cycle,

drying
is

Electric Company, is of the engine type,
connected to a 125-horsepower Ball engine.
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minimum.

department

is

Group drive

A

view of

shown

a section

Fig.

in

to

of the ironing

field ter-

The

fourth

Electric Light,

annual

convention

of

the

Colorado

Power and Railway Association was

held in Denver, beginning Monday, September 18th,
This association is
not old in years, but it has been productive of
much good for the purposes for which it was organized.
good part of the credit of the work

and continuing for three days.

A

minals.

The switchboard, shown

1.

employed on the second
floor also.
Two Troy patent dryers and the starch
machines are driven by a two-horsepower motor.
One large dryer, a small wash machine and a
starch extractor are run from a shaft driven by a
three-hdrsepower motor. A similar motor operates
four dampeners, a small mangle and a shirt-body
ironer, and still another
three-horsepower motor
drives a No. 5 collar and cuff ironer and a shaping
The only directmachine for collars and cuffs.
driven machine on the second floor is a reversible
body ironer which is operated by a one-half-horsepower motor attached to the machine. The last
group on this floor is made up of two body
ironers, one band ironer, three plain-shirt ironers,
The shaft for
a cuff ironer and one sleeve ironer.
this group is run by a three-horsepower motor.
In the background of Fig. I is located the department where the hand ironing is done. This department, like all others, has been equipped to employ
electricity wherever possible.
Electric flatirons are
provided and suitable connections, but owing to
some delay in getting the installation in order and
owing to the extremely busy season, the electric
largely

is

passing through the collector rings to the

Colorado Electric Light, Power and
Railway Association.

in Fig. 5, and the wiring
by Kohler Bros, of Chicago.
It is
of white marble and contains the usual instruments.

were

installed

The switch in the center is the exciter switch and
those in the bottom row are in order the power,
light and main generator switches.
Besides the
usual connections, a field rheostat furnished with
the exciter is mounted on the rear of the board.
The boiler room at present has one 125-horsepower boiler, installed by the Ames Iron Works of
Oswego, N. Y. Another of the same size is being
installed.
Water for the plant is taken from a
well 47s feet deep, owned by the company. A deepwell pump throwing 40 gallons a minute from this
well is located in the boiler room.
There is also a
water heater capable of heating 4,000 gallons of
water an hour for washing purposes, and the boiler,
feed-water heaters and pumps.
The coal is stored
only a few feet from the furnace doors. The smokestack is no feet high and made of brick.
In the machine shop adjoining
the
generator
room can be found the various tools and machines
necessary to keep things about the plant in repair.
A three-horsepower motor mounted on the wall
drives a shaft from which the various tool ma-

GEORGE

E.

TRIPP,

PRESIDuNT OF COLORADO

ELECTRIC

LIGHT, POWER AND RAILWAY ASSOCIATION.
of the association is due to the energy and ability
of the retiring president, Frank W. Frueauff, the
general manager of the Denver Gas and Electric
Company, and George B. Tripp of Colorado
Springs, who was honored by being elected to the
office of president to succeed Mr. Frueauff.
The
new secretary, on whom a great part of the work
will devolve during the coming year, is J. F.
Dostal, chief engineer of the Denver Gas and
Electric Company.
Mr. Dostal, was recently appointed to this position with the Denver company.
W. G. Matthews of Denver was elected vice-president.
F. W. Frueauff and J. A. Beeler were elected
additional members of the executive committee.
The new finance committee consists of John F.
Vail, William Mayher and E. P. Dillon. The new
members of the membership committee are J. W.
Stearns, F. C. Webber and M. T. Merrill. W. J.
Barker, Gen. Irving Hale, L. M. Cargo, D. V.
Sickman and W. T. Wallace were elected to serve
as members of the advisory committee.
During the convention the members were pleasantly entertained. Representatives of the different
supply houses took the visitors to the theaters and
other points of interest. In the earlier part of
the week a visit was made to the power plant of
the Denver City Tramway Company, which is one
of the most complete and best equipped in the
West. Later in the week the delegates inspected
the high-tension sub-stations of the tramway company.

The papers read and the discussion that was
given them brought out a number of interesting
points and questions of considerable importance.
In the opening session the members and visitors
present heard an interesting address by W. D'A.
Ryan of Lynn, Mass., who is connected with the
General Electric Company. Mr. Ryan is widely
known as an illuminating engineer and spoke on
his line of work. His discussion covered his field
very completely and developed a number of points
that were thoroughly appreciated. One point of
FIG.

5.

irons have not yet received full attention.

ough
is

trial is to

made

be

A

thor-

as soon as the busy season

over.

,

As

the armatures of the motors used in this installation are always short-circuited, the motors

take

several

times

their

full-load

current

when

with normal potential on their fields.
It
was found advisable to cut down this starting curstarting

on the larger motors and therefore all sizes
than five horsepower are provided with a
starting compensator.
called
This is
device
a
merely a single-coil transformer with several taps
brought out for the secondary voltage and with a
switch so arranged that a reduced voltage may be
rent

larger

After
applied to the motor terminals in starting.
the motor has attained full speed the compensator
may be thrown out and the motor connected direct
in the line.
The circuits throughout the building
are 220-volt.

Current fur light and power is generated on the
The power house adjoins the northeast
premises.
corner of the main building and is very complete

and convenient.

—

It

is

interest

THREE-PHASE GENERATING PLANT IN ELECTRICALLY OPERATED LAUNDRY.

divided by brick walls into

four rooms the boiler room, coal storage, engine
arid generator room and machine shop.
A good
view of the engine, generator and switchboard is
given in Fig. 5.
The generator, made by the National Brake and

chines are operated.
The motor also drives a gas
machine with which gas is manufactured from gasoline for use throughout the plant for various heat-

ing purposes.
At present the plant is lighted by ordinary incandescent electric lamps.
Preparations are now
being made to install Nernst lamps.
Mr. J. A. Barkey, secretary and treasurer of the
Schriver Laundry Company, manages the business.
In planning the new plant the best authorities in
the various lines of machines and appliances were
consulted and no expense was spared to make it
complete.
The company does a fairly large business, requiring about 90 employes.
The machinery
and power plant are in charge of Mr. J. J. M'cCarty.

The Osram Lamp.
The Osram electric lamp is a new
the German market undergoing test.

invention on
It replaces
the carbon filament for incandescent lamps by fine
wires of wolfram, which are said to employ only
one-third of the energy heretofore required.
test at Charlottenburg showed that after use of 1,000
hours there was an average drop in candlepower
of 6.3 per cent, in the case of 25-candlepower lamps
and 3.6 per cent, in the 32-candlepower lamps. Of
the 16 lamps under test
were not damaged, and
capable of continued use.
The new lamp shares
with the osmium lamp the drawback that it can
only be used hanging downward, but it is assumed
that this disadvantage will be overcome.

A

n

was

as to the lighting

needed to show

off

j e welry

"In lighting a large store," he said, "we will
consider the light that is wanted for a jewelry store.
If they are displaying and selling lots of jewelry,
the white lights should be introduced in order to
bring out the effects. On the other hand, jewelry
flattens very much under a white light.
diamond
picks up light beautifully, however. In a large
department store that is a little different proposition.
Step into almost any department store and
notice how it is lighted.
You will find that the
columns are anywhere from 17 to 22 feet apart,
and the lights will be strung along almost anywhere
they take, a notion to place them, for the reason
that one large light in the center is not sufficient
properly to light the store."
The paper read by E. P. Dillon of Colorado
Springs on "Transformer Testing and Line Records
for Transformers" was exhaustive and covered this
subject with
remarkable clearness and ability.
"Transformer testing from the standpoint of central-station men," Mr. Dillon said, "may mean .very
elaborate investigation, or it may mean rather elementary researches, according to the means at hand
and the time and the expense allowable for ex-

A

pending on the subject.

The

large central station,

with a considerable engineering staff, if systematic,
will doubtless go into the subject with considerable
thoroughness, while the small station has neither
the^ time nor equipment' for doing so in the majority of cases.
It is always well to check the
manufacturer and determine whether his apparatus
sustains

his

claims.

At

the

same

time,

due

to

:
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the advanced stage of design and clean competition,
the average customer will be quite on the safe
side if purchasing any reliable grade of apparatus."
Mr. Dillon went on to discuss in detail the more
simple methods of testing transformers and keeping track of them after they are in use on the line.
J. R. Cravath of Chicago read a paper on the
"Lighting of Small Stores." He explained that
his paper was meant to be of assistance only to
central-station men in the smaller towns.
He said
that the whole problem of store lighting is one of
combining maximum useful illumination with the
advertising
effect
possible.
Mr.
Cravath
best
showed how lighting with the current in use could
be made much more effective than it is in the
majority of instances.
The principles of operation, construction and results obtained from the steam turbine were elaborately and admirably set forth in a paper read
by C. C. Chappelle of Denver. He said that it
was quite impossible to go into the subject in a
way to do it entire justice, but that he would devote his attention to the branch with which he
was most intimately connected. "The many excellent features of the steam turbine," he said,
"have frequently been taken advantage of in a
manner which should not be tolerated in a power
plant worthy to be equipped with such refined and
modern apparatus. It is not in the makeshift
In
plants that the turbine can do its best work.
many cases it has had to be designed to accommodate existing conditions in the plant. Today the
reverse is true. The plant is now being designed

and the more universal this practice
the more marked will be the influence
of the turbine in general power-station practice.
In many respects the turbine and reciprocating
engine are now upon an equal footing. Even if
paramount issue, in
first cost of turbine were a
view of the many additional advantages and sources
which
the
turbine
presents, we could
of economy
deliberately expend much larger amounts for equipments, with the assurance that the cost would soon
be wiped out in actual service."
The paper of J. Robert Crouse of Cleveland on
"Profitable Commercial Co-operations" was read
by George B. Tripp, the secretary of the association, as Mr. Crouse was unable to be in attendance.
The paper was long and amplified the views
made public by Mr. Crouse at the Denver convention of the National Electric Light Association
in 1905.
The writer told of the increase in the
work of co-operation by central-station managers,
and predicted that it would continue at a remarkable rate the coming year.
A. M. Ballou of the Denver Tramway Company
was accorded unstinted praise by the members of
the convention for his excellent paper on "WaterMr. Ballou explained
type Lightning Arresters."
how these arresters had diminished to a great extent the expense of operation, and after he had
finished it was conceded that he had nearly solved
this most momentous question in connection with
the operation of street railways.
The paper read by Leonard Wilson of the General
Electric Company on "Voltage Regulation"
went into every phase of the question and brought
forth a considerable amount of interesting discus-
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satisfactory to the customers.
few of them
were afraid the new motor would not be as good
as the old direct-current motors, but a short explanation of simplicity and superior advantages of
the three-phase motor was sufficient to allay their

In many cases the consumer took advantage
of the opportunity to increase the size of his motor, simply paying the difference between the prices
of the two sizes. In other cases the location of
the motor was changed, the advice of the company's
engineers being given free as to the arrangement
which would give the most satisfactory results
to the customer.
great deal of careful work
was involved in ascertaining the speeds and sizes
of pulleys in the old installations, so that the
correct size of pulleys might be ordered for the
new motor. In many cases measurements were
made of the power consumed, and quite frequently
the new outfit was figured to give a more satisfactory speed on the line shaft.
The following is a list of the names of those
registered
William Mayher, Greeley; W. G. Matthews and John M.
Connelly, Denver; George B. Tripp, Colorado Springs; Ray
fear.

.

A

Stout, Central City; F. C. Lattimer, Florence; C. H. Paul,
Trinidad; John J. Cooper, C. K. Durbin and F. T. Campbell, Boston Building, Denver; W. L. Iliff and J. F. Dostal,
Denver; Charles Neely, Florence; A. M. Ballou, A. J. McMullan and W. A. Cowling, Denver; Albert A. Danson,
Colorado Springs; H. P. Tewksbury, Denver; George M.

and

point

the

result

Out

interesting.

is

of

171

undertakings, 125 follow the policy outlined above,
although 114 put something to reserve in varying
percentages but 57 have made no provision either
for reserve or depreciation.
Q.
;

Electric Lighting for Automobiles.
is known as the Eyquem system for light-

What
ing

automobiles

gasoline

developed

in

by

The

Paris.

electricity

principal

has

feature

been
is

on the car of the small dynamo

installation

the

illus-

herewith, especially designed for the purThis plan, although not particularly cheap,
is considered to have advantages over a storagebattery equipment.
Power from the gasoline engine on the car,
belt-transmitted, is used
to
drive the dynamo.
trated

pose.

The

characteristic feature of the outfit, a centrifu-

gal

device,

seen at the- right in the picture.
against a spring and acts to move
across a series of contacts so as to

is

This .works

a lever arm
operate a rheostat. The resistances which form
the rheostat consist simply of a few turns of
german-silver wire for each contact point, and the

for the turbine,

becomes

sion.

The discussion on new-business methods brought
out the fact that central-station men in Colorado
are finding the electric flatiron a source of increased revenue. Some of them sell the iron at
cost; others give it on trial to consumers, while
others charge the full amount and still make good
revenue from the use of the iron.
In connection with the Question Box, the subjects of boilers and engines, meters, transformers
and lines, lamps and. wiring and management were
widely discussed.
Mr. W. A. Carter of the engineering department
of the Denver Gas and Electric Company read a
good paper on "The Use of Three-phase Motors
in Outlying Districts."
He gave an outline of the
work that has been done by the Denver Gas and
Electric Company in changing over the power distribution
system of its outlying districts from
440-220 volts direct current to 2,200 volts alternating current,
three-phase. He
said
that
the
change involved considerable initial investment, as
it
was decided that it must be made without any
cost to the present consumers.
In most cases it
was agreed to give the customer a new threephase motor in place of his old direct-current motor, the company to make the necessary changes
in wiring and to stand the expense of removing
the old and installing the new motor. In a few
cases, where the motor was in very bad condition
or a very ancient type, the customer was required
to pay a small difference on the exchange.
There
was very little difficulty, he continued to state, in
getting the consent of the old consumers to make
the change.
In some cases the customer was a
little
suspicious of the offer of the company to
give him a new motor in place of his old one, and
thought there must be some underhanded scheme
to make him pay more for his power than he had
been paying, but a short explanation of the reason
why the company found it necessary to change the
system and was willing to stand all the expense
of doing so, usually made the matter perfectly

AXLE-DRIVEN DYNAMO DESIGNED FOR AUTOMOBILE LIGHTING.
Hoag, Colorado Springs; C. M. Wright, Pueblo; G. Strum,
Frank P. Read
Idaho Springs; H. S. Sands, Denver;
and T. F. Grover, Trinidad; William T. Wallace, Canon
City; C. W. Humphrey, Denver; John J. Sherwin, Idaho
Springs; W. P. Eyre, Buena Vista; N. Read, Denver;
Robert J. Clark, E. P. Dillon, R. L. .Goodale, Ivan A. Hoy
and A. R. Wager, Colorado SDrings; M. T. Morrill, Golden;
Webber, Leadville; Fred
F. 'C.
F. Luddeback, Pueblo;
H. Dewey, Georgetown; J. E. Blackall, F. J. Kysela, Irving
Hale, H. C. Glaze, R. D. Marthens, Leonard Wilson, B. K.
Sweeney, E. C. Means, L. M. Cargo, C. C. Chappelle and
D. Van Sickman, all of Denver; W. Robbins, St. Louis;
H. L. Woolfenden, Denver; J. F. Bovnton, Colorado
Springs; A. R. Hall. Denver; J. R. Cravath, Chicago; W.
C.
D'A. Ryan, Lynn, Mass.; Louis H. Frick, Cheyenne;
Kuhlman, Elkhart, Ind.

wire is wound upon a curved flat frame, as will
be noticed, thus bringing the contact points into
the arc of a circle. The regulator is so proportioned that the voltage at the terminals remains
quite fixed, even though the speed of the dynamo
When the
is widely varied, as is to be expected.
speed rises, the governor balls fly apart and bring

[From

the

London correspondent of

the

Western

In

the early days of the rise of socialism.
It is well known that the opinion of practically
is
that beyond paying the
all our municipalities

provision should be

The borough
Scotland has

sinking fund

for

made by way

electrical

engineer

the year,

no

of depreciation.
at

Aberdeen

the

right

so

resistance

as

include

to

the

in

a

certain

circuit,

supply current for spark ignilamps when the driving engine is
The battery is always kept charged, un-

and

the

to

rest.

the vehicle is stopped when it is desired to
the lamps burning, when battery discharge
begins.
In relation to the ignition for the motor,
the system has the added advantage that the battery never fails to give current, a point which
In this case the battery conwill be appreciated.
of 40 ampere-hours, two of
sists of five cells
which are sufficient for the ignition circuit. The
less

cillors do not live in that mortal dread of election
time that many of the more ignorant imagine, and
in consequence matters tend to be carried out on
more business-like principles than was the case in

of the

of

also provided to

tion

at

Electrician.]

London, September 12.— An interesting sidelight
upon the influence which the present socialistic
tendencies of municipalities have had upon their
employes is the action of the motormen and conductors on the Halifax tramway system in consequence of one of their number being discharged
through allowing a car to run away and overturn.
The whole of the operating staff struck for the
reinstatement of their comrade, and for a day and
The chairman of
a half no cars were running.
the tramway committee at Halifax, however, reWith the
fused to be dictated to in this manner.
aid of the tramways manager he set about engaging a new staff, and in spite of the efforts at
intimidation the service is again running and many
of the strikers cannot be employed again at Halifax owing to agreements having been made with
It is pretty clear that the coming
the new men.
elections had something to do with the men's attiCountude, but this is now somewhat played out.

installment

the

to

and vice
versa.
The dynamo is connected directly upon the
lamp circuit. However, a small storage battery
is

Side Lights on Municipal Operation
Great Britain.

arm

the

part

in

been making some inquiries on this

keep

use

of

a

and

lamp

portable

flexible

cable

for

another good point about
the system. The Paris correspondent of the Western Electrician had occasion to observe the performance of the dynamo when running upon lamps,
and no change in the light could be observed
when the speed of the motor was varied within the

examining the motor

usual

is

limits.

Timber Testing
A

at Purdue.

experiments has been completed at Purdue University affecting certain processes

long
to

series

of

increase

the

life,

strength

and physical

of timber. These processes are regarded
necessary because of the steady diminution of the
timber supply. The feeling is prevalent that everyqualities

thing possible should be done to increase the duraof the timber that is now being used for
various purposes. The experiments at Purdue have
been made chiefly in the interests of railroads by
bility

making

mechanical

tests

of

the

ties

treated

by

Over 400 ties were used, and
upward of 600 tests were made. The timber-testing laboratory at Purdue is the one used by the
government at the St. Louis Exposition.
different processes.
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Proposed "Inner Circle" System of
Chicago Subway Terminals.
1

By Arthur

S.

Robinson.

particular feature of the problem that interests me most, and the one to which I desire to call
attention in this paper, is the downtown terminal

The

facilities.

The street surfaces have been so occupied by the
tracks of the different and often antagonistic systems, endeavoring to get their terminals into the
busiest possible portion of the downtown area consistent with economy of construction and operation,
that it is a huge undertaking to try to bring a uniform system out of the diversified interests now
The result of this conoccupying these streets.
struction of individual lines without reference to
the tracks 'or requirements of the other entering
companies, and with no well-formed plan for a
system as a whole, has been that there existed in
the streets of Chicago a very large mileage of
street railway that was operated at such cross purposes as to fall far short of its own possibilities, if
and united in one harsimplified
rearranged,
moniously working whole.
It is evident that but little relief may be expected
from the elevated railway systems, more because of
the objection to tfie occupancy of any new territory
in the streets of the downtown district than of any
The opposiconstitutional or structural failure.
tion to any rearrangement, even, of the downtown
terminal would be almost insurmountable. This has
shown itself very unmistakably in the stop put on
the extension of the station platforms, when it was
hoped that this extension would have increased twofold the capacity of the loop to handle passengers.
Therefore, the space below the streets presents the
only remaining and untouched opportunity, which if
properly studied and treated will be the solution of

1IF;

i

lift

i

\

w

I

September

where the conditions will
not permit of its adoption.
The plans herewith submitted embody in the
greatest measure the ideals of a perfect terminal.
This plan contemplates a subway surrounding any
given number of blocks in the downtown district
in this case, for illustration, the 12 blocks bounded
(See
by Jackson, Wabash, Madison and Clark.
possible, or approximated,

Fig. 1.)

In this subway there would be two belt tracks
separated by a passenger platform. The inner track
would be used simply as a transfer track. The cars
used on this would be open on the platform side,

FIG. 2.

SECTION OF PROPOSED LOOP SUBWAY, CHICAGO.

29,
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necessary to form a loop, and long tangents are the
rule, reducing the wear on the car trucks.
Accessibility is accomplished by so covering the

downtown

district

that

walk to enter a subway

The

being
the subways so
advantage, and
idea should be
field

the
is

unoccupied,

maximum

distance

to

one and a half blocks.

possible to design
as to occupy the streets to the best
to accomplish this, the dominating
to

it

make every

is

other utility subor-

dinate to this.
Chicago's passenger traffic must be
the first consideration.
This is a system of absolutely no grade crossings, as all cars on the connected tracks run in the same direction, and each
division is independent of the others.
Through-car service is easily accomplished by
means of the outer track in the loop subway, which
is composed of the division loops connected up to
form it, thus taking all through traffic off the surface of the streets downtown.
The passenger entrances to the subways may be
all at the edge of the sidewalks anywhere along the
subway, hence may be as numerous as the traffic
demands, and not necessarily limited to street interEntrances may also be had from railroad
sections.
stations, office buildings, theaters, stores, etc., thus
eliminating another element of surface traffic.
As none of the subways would come to the surface of the streets in the downtown district, there
would be no tunnel approaches in that area. The
existing approaches would all be closed and the
streets restored to their normal condition.
To save

but closed on the other, and be run in the opposite
direction to those on the division loops.
There
would be transverse partitions dividing these cars
into small areas, to prevent the surging of the passengers when starting or stopping.
There would
probably be seats along the back wall of the car,
for those who desire to use it for a trip of more
than a couple of blocks.
But for those passing to
a nearby division loop station, it would be expected
that they would stand.
This car would be in effect
a section of a moving platform that would stop and
start instead of having a continuous motion.
I have
canvassed the question of using a moving sidewalk,
and believe the best interests of the' public would be
served by a number of cars as I suggest, to be put
on or taken off the inner track as the needs of the
rush hours demanded, especially in view of the
fact that the "better half" of the population would
insist on getting on or off a moving platform backwards, as they will do with street cars.
The platform between the two tracks would be
continuous, thus making it in this case twelve blocks
long.
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TYPICAL PLAN OF PROPOSED "INNER CIRCLE"
SYSTEM OF CHICAGO SUBWAY TERMINALS.

I.

traffic problem of the city.
If imperfect or
makeshift systems, or corporations, are allowed to
occupy it, to the embarrassment of a full and complete operation of a comprehensive and harmonious
solution of the problem, the passenger subway will
be forever handicapped or crippled in its fullest development, just as it is now almost impossible to
make any improvement in the surface lines.
No claim is made that what is here presented is
the solution of the problem, but rather that it is a
plan that has at least a number of features to recommend it, and which it is hoped may prove to be
of so much value that they may be incorporated

the

in

the final plans.
the conditions will permit of

Where
tion,

it

seems almost superfluous

its

The end sections or tangents of the loops of
each division line, those parts that are parallel to
the inner circle and separated from it by the platform, are all connected up, and form the second or
outer track of the subway. By means of this track,
through car service can be maintained between the
different divisions of the city, without in the least
interfering with the perfect operation of the loop
terminals of the independent divisions, because on
this track all the cars of the division lines entering
this loop subway run in the same direction.
Simplicity of arrangement is attained, because the
main lines come into the business portion of the city
and leave it in the most direct manner. This simplicity of arrangement makes simplicity in operation possible, because each division line terminates
in its own. loop.
The operation of this loop system must not be
confounded with the method in use at present on
the elevated loop. In this "inner-circle system,"

street

at the points where the subways
to the surface, the plan to purchase pri-

area

would come

is recommended.
There is but one level in this system and that will
be as near the surface as the conditions of street
surface, drainage and the underground utilities will

with a minimum depth of about 18 feet.
will be seen that there will be a less number
of steps to reach the platforms than are now required at the elevated stations.
In providing for express train service, after leaving the loop, these tracks can be carried to a lower
level until the local tracks come to the surface, at
which point the express tracks would come up to
the upper level and continue on this, to the limit
permit,

Thus

installa-

upon the
feature of any

1. Condensation of a paper read before the Western Society
of
Engineer?* in Chicago on September 10, 1906,

the

SKETCH MAP OF PROPOSED "INNER CIRCLE
SYSTEM, CHICAGO, AS AFFECTED BY THE
RIVER TUNNELS.

vate property for the tunnel approaches

to insist

adoption of the loop as the essential
system of terminals where a continuous movement
of the traffic must be kept up. And yet there has
been a very elaborate treatment of this problem
for Chicago, in which it practically has no part.
The present trouble with the surface and elevated
systems is not that the traffic cannot be brought into
the terminal district, but once there, it cannot be
handled rapidly enough with the present accommodations to prevent congestion. Therefore the problem of bringing the numerous street-car lines to
their objective point, the business district, is not
more vital to the success of the transportation
question than the distribution of the terminals, when
once the lines have reached that area, because the
success or failure of the transportation problem
depends upon the terminal system adopted.
Under normal conditions, the greatest congestion
is
not at "way stations," but at terminals, and an
analysis of this condition reveals the fact that where
the rolling stock can be kept most nearly in continuous motion, the nearest approach to "the ideal
terminal
obtains.
At all the great passengerhandling points, the loop terminal is adopted where

FIG. 4.

^

JliKfHrEF
FIG. 3.

PLAN OF PROPOSED MAIN-LINE SUBWAY, CHICAGO.

each division line terminates in its own loop, the
operation of which does not in any way interfere
with any other line, and neither do the cars of any
other line interfere with this, while in the present
elevated system the cars of all the divisions pass
around the same loop, and each interferes with all
the others by cross-overs and grade crossings.
In
other words, it is the difference between the u5e
of individual loops for each line, and the use of a
single loop for all the lines.
Even in case of an
accident blocking any division loop, or in the innercircle subway.
It does not interfere with the operation of any of the other division lines.
In this plan, curvature may be reduced to the
minimum, in most cases to only the 360 degrees

it

of the express service zone, at the minimum depth
below the surface if desired. While the necessity
for this service is not apparent at present, perhaps, it
will only be a few years until the demand for it will
be made in no uncertain voice.
At the corner of Wabash and Madison (Fig. 1)
is
shown the connection between the inner loop
and the outer systems. This is indicated here as
being accomplished by turning out of the Indiana
Avenue loop (and also by a cross-over), passing
under the outer and inner circles, coming up and
connecting with the inner belt line by means of a
turnout and a cross-over, enabling cars to be placed
on or taken off without stopping, changing direction or running against the direction of the movement of the cars on either track.
In view of rapid increase in area and growing
density, it becomes necessary to look a long way into
the future and to provide, if possible, a means
whereby any system, even if it does not meet all
the requirements, will at least not be a handicap
to this growth, nor to the introduction of another
system that may be developed for the traffic de-

;
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mands. To meet these requirements, I have introduced additional cross-overs or loop ends, passing
from one side of the loops to the other, on the
These tracks may be single at first,
cross streets.
perhaps, and doubled when the traffic demands it,
being
provision
made for doing this when the work

Electric Lighting of Metropolitan Railway Bridge over the Seine.
On the new bridge which has been built across

done.
These tracks would also serve the
is
purpose of preventing a blockade, in case of an
r.ccident on or near the inner loop.
But their principal
object would be to sufficiently divide the
traffic with the head of the loop, and thereby prevent
congestion, thus enabling the lines to increase their
loop capacit}', which means, of course, an increase in
the capacity of the whole system.
For the capacity
and efficiency of any line to handle its traffic depend upon the rapidity with which it can receive and discharge passengers at its most con-

the

the

Seine

which

is

for

the

built for this tentative use.

Since the three existing tunnels would naturally,

from motives of economy, be incorporated

in

any

plan of subways, the reconstruction of them forces
a decision in favor of the commencement of the
construction of a system of subways, and that portion of the subways which would be immediately
affected by the three tunnels would logically be the
portion first built.

By

4, it will be seen that in the
system" the lines using these tunnels

reference to Fig.

"inner-circle

terminate in three loops entering the transfer subway in Clark and Madison streets. And to inaugurate this tentative arrangement it would only be
necessary to build these loops and join them by that
portion of the transfer subway which connects them
using the inner track of the transfer subway as a

[Continued on page 249.]

Metropolitan

use of an automatic cut-out

trolling

At

the lamp

Railway,

device

for

with

four

ratchet

teeth

to

pawl

is

con-

circuits.

it

number, are cut off at 12:15 a. m., and the 50
permanent lamps run till daybreak.
Two separate cables are run, one being the normal line and the other the specially protected cirThirty of the permacuit for extra precaution.
nent or. all-night lamps are placed on the protected
circuit and 20 on the other, and the 35 variable or
early lamps are connected on the normal circuit.
This arrangement is used so as to provide for
accident in one of the circuits and always have the

.in

bridge lighted.
It .is now desired that the lighting and extinguishing of lamps be done without
having to look after them, and for this purpose an
ingenious device is used.
The automatic lighting and cut-out apparatus was
designed by the Chateau firm of Paris, and as it
was found that an electromagnetic device would be

more difficult to regulate and keep in order, the
It has, been
present mechanical system was used.
constructed so as to operate the three different
upon which are placed all the lamps of the
In the diagram will be seen the main
of the cut-out device.

details

It

is

contained in a

and a clockwork movement drives
The clock can run for 15 days
the mechanism.
The two-toothed disks (A) (A') are
at a time.
rotated by the clockwork once every 24 hours, and.
Running
the disks are geared one with the other.
over the disk (A) are two arms (C) (the second
disk (A') carries an identical device), which turn
upon the rim and can be fixed by a set-screw at
any point on the circumference. At the end of the
arm is a rounded part which forms a cam (G)
and acts with the lever (H) at its extremity (J).

wooden

Two

case,

hours

before

As

is

(L;,

carrying-

on the circumference.
As the
-raised up along the ratchet it falls at a

moment

teeth

pawl

ratchetwheel

the

of

into

the

the

ratchet.

depression

limited by the stop-pin

the

above one of

The movement of

the

(R).

main disk revolves the large end of the

AUTOMATIC DEVICE FOR LIGHTING AND EXTINGUISHING INCANDESCENT LAMPS ON METROPOLITAN BRIDGE.

PARIS.

gas piping.
Accordingly, the present system of incandescent
electric lighting was decided upon, using 550 volts
from the main line. There are 85 lamps in all,
and these are placed in the hanging lanterns which
will be noticed here.
A cabin contains the main
switchboard and the -automatic device. The lamps
are run in series of five. Some- of the lamps, 35

bridge.

certain

the

owing to the large number of trains which are
run on the line, the incandescent mantles would
soon give out, especially as the lamps are mounted
on the ends of long rods which hang down from
the superstructure.
The tests which were made
of the incandescent gas system showed that it
could hardly be used on the bridge, and again
it
was found undesirable to lay gas pipes across
the bridge owing to the leakage of current which
was to be feared between the current rail and the

circuits

begins to act upon the lever and
making it turn at the point
(0). The lever carries at the other end an arm
(K), which terminates in a pawl (K'), and this
gradually,

it

pawl works

passage of the cars causes a considerable amount
of vibration, this being of very frequent occurrence

'

cam

the

raises

a

was desired to use the system of
incandescent gas lighting on the bridge, but as the
first

METROPOLITAN ELECTRIC-RAILWAY BRIDGE OVER THE SEINE,

.

Paris

subway and partly overhead on

new section, the lighting is carried out in
somewhat original way, especially in relation

first

gested point. The object of these additional heads
is to enable the cars to be handled so rapidly in
the downtown district that there will be no reduction of speed on the main line, outside of this
district.
The underlying principle of the whole
scheme is the idea of an inner-loop transfer track,
surrounded by an outer loop, composed of the connected loop
ends
diverging lines, and
of the
separated from it by a continuous platform between
them.
The method of construction should be that of the
"cut and cover," the "core" remaining to be excavated later, and hauled to the Grant Park filling by
tracks laid in the tunnels of this system as fast as
the material is removed.
In Fig. 2 is shown a
typical section of the proposed loop subway.
Fig. 3
shows the plan of the main-line subway.
The act of lowering the tunnels will make the
approach grades steeper, if connections are to be
maintained with the surface tracks, as they now
exist.
As these grades are now about the maximum, the logical thing to do would be to either
extend the approaches to maintain the old grade,
or better yet, to plan to close the openings in the
street surfaces as soon as practicable and arrange
to terminate the tunnel approaches in subways.
By
this means the grades would ultimately be reduced,
and a beginning be made on a system of subways.
But before these subways can be extended, or
even their depth below the street surfaces, which determines the approach grade of the tunnels, can
be established, it is imperative that a comprehensive general plan of subway terminals shall
be
adopted for the accommodation of the traffic in
the downtown business district.
In addition to the requirements of this system,
whatever it may be, that it not only accommodate
the traffic upon its completion, and that it may be
flexible enough to be extended to accommodate the
growing needs of the city, it shall be possible to
build the least amount of subway at present necessary to accommodate the river tunnel traffic and yet
to have that which is built a part of the completed
system without the construction of unnecessary tunnels or the abandonment of any works that may be.

the

partly in

lamps,

the

moment

of

lighting

the

cam (G)
the arm

passes beyond the pin (J) so as to allow
fall under the action of the weight
(P) attached to the outer end.
By the sudden
movement of the arm, the pawl (K') causes the
ratchetwheel to rotate.
On the shaft of the pawl
is carried a switch arm (M), which serves to connect the jaws (N) (N). When the arm drops,
the switch is thrown on, in the position here
shown.
This allows the current to pass in one
of the three lighting circuits mentioned above,
these being the permanent lamps.
In the same
way, at a time two hours before the lamps are
to be turned off, the mechanism begins to work
again, for now the cam of the second arm begins
to lift up the lever.
When the lever falls the
second time it operates the ratchetwheel by another tooth and opens the switch.
The lamps of the permanent circuit are operated
by the right-hand device. These lamps are placed
30 on the protected circuit (upper switch) and 20
on the normal circuit (lower switch).
Both circuits are made or broken at once by the upper
switch and by the lower switch, which are connected by a
central
rod
(W), the rocking
arm (Y) and the system (Si) (Ti) (K') and
(M'). The lower switch is identical in construction with the other.
The left-hand device, which
operated by the second disk (A'), is identical
is
with the first, but without using the lower or
second switch.
It is used to operate the variable
to

.

as above stated.
the disks carry 288 teeth, the position of the
movable arms can be set to five minutes. Divisions
are engraved on the disks so as to show the hours
circuit,

As

and minutes from one up to 24. The desks can
be set at the proper hour by a device which releases them from their shaft, after which they are
fixed in place.

A. de C.

Feather River Power Transmission.
The Western Power Company, which has been
in the. Big Bend and Big

doing preliminary work

Meadows

in Plumas County, California,
has completed its financial engineering and is expected to get down to pracconstruction work before long.
tical
It is considered by engineers one of the greatest projects
in
its
ultimate possibilities outside of Niagara
Falls.
An office has been established in San
Francisco and another will be located at the power
site at the Big Bend of the Feather River.
The
New York engineering firm of Viele, Cooper &
Blackwell is in charge of the construction work.
The i6s-mile transmission line to San Francisco
is to start from the Big Bend, where a postoffice
is to be established and a small town is springing
up.
The main power house, which is to be constructed near the Big Bend Tunnel, is to have
sufficient room, ultimately, to accommodate generating units with a combined capacity of 120,000
horsepower.
The first section will be built to
house units of a total capacity of 40,000 horsepower.

for

districts

several years,

:
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In these days of social unrest
system of old-age or disability pensions appeals
alike to the employer as a powerful incentive to
faithful, continuous service, and to the employed as
a
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Pension systems are being adopted in increasnumber by the large industrial corporations of
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debentures will also have to be issued to
of probably $11,000,000. The engineer

power which the African Concession
Syndicate would be able to draw from the falls
as 275,000 horsepower, and it appears clear to him
that this enormous amount of power would be
more than sufficient to cover all the requirements
of the whole of the Transvaal and Rhodesia.
It
is stated in one case that the capital of the company to be formed will be $15,000,000, but in
another statement it would seem that in addition
this,

the

extent

interviewed says that

it is hard to see, even for an
where the requirements for electrical energy could be found which would justify such a
huge undertaking. It would appear that the char-
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electrical
Reports of the proceedings of two state
anassociations— those of Illinois and Colorado— in
were
nual convention, are given in this issue. Both
conventions, fairly well attended, and devoted

good

18th

of timely topics

discussion

the

to

At
was

the

terest.

Springfield

in

Illinois

further report from the useful incommittee, which has brought about a sub-

surance

stantial reduction in
this

of electrical in-

convention

a

a feature

power-house insurance rates

The committee was continued for
A beginning was also made by

state.

other year.

in

anthis

association in the matter of collecting information
about methods of charging and the like throughout

This may, in the end, lead to the estabsystem of uniform accounting
a
of

the state.

lishment

throughout the central stations of Illinois— a consummation devoutly to be wished not only for Illinois, but for the whole country.

Colorado convention, among other good
interest was manifested in a

the

features,

considerable

description

way in which the Denver Gas
Company changed over its power-dis-
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find
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capital

Electricitaets Gesellshaft
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the electric installation for the principal plant has

already practically been placed with a

The high

states the engineer.
it

German

firm,

cost of development,

thought by another engineer, can hardly com-

is

pete with the steam plants on the Rand,

and the

correspondent adds that the scheme would not be
feasible unless current could be supplied at guaranteed regularity at under one cent per kilowatt-

From

hour.

fied

accounts

all

it

appears likely that the

more ambitious one than can be justiby the market for power, when considered in

scheme

is

a

connection with the onerous conditions to be met.

Trouble, trouble, nothing but trouble, for the
of the Ohio Fire Prevention Association,
and almost all created by bad electrical men. That
is what caused the loud wail which characterized
the recent quarterly meeting at Columbus of the
association mentioned.
A report which reaches us

members

sets forth the

motors

ministration

ful

the

Western

and

to

each

Electrician

new

ad-

extends

its

with good wishes for another success-

in

many

the

correspondent

writing

from

of

a

London
some

Johannesburg,

and interesting details of the financial
far-famed proposed 700-mile electrical
mission from Victoria Falls, on the
the Rand, are obtained.
This writer

financial

further

side of the

power

trans-

Zambesi,
learns

to

that

come

places that they have almost

most serious men-

ace to life and property in the state as well as the
most serious cause of losses to the insurance companies.
The problem discussed at this meeting was
how to secure improvements in this line and establish some rule by which future installations would
be up to the standard.
Many of the small cities
and most of the towns of the state are without
electrical inspectors, and where they have such officers the system is in many cases far from what it
should be.
Electricity is becoming
generally
so
used for lighting and power that something must
be done to reduce the fire waste from this cause.
"Almost every member present had something to
say regarding this subject, as all had come in contact with serious conditions.
Several plans were
suggested of combatting it, the most hopeful, perhaps, being that of securing license laws similar to

those under which the plumbers work.

only hopeful

because die same plan

is

members

other trades, but because the

This is not
used with

Na-

of the

Electrical Contractors' Association heard the

tional

matter

discussed at the annual meeting in

Cleve-

by their treasurer, John H. Galloway of Washington. Of course Mr. Galloway did

land
not

recently,

have'

mind
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matter

fire-prevention

as he did the cheap contractors,

tracts

menacing

down and

in

are con-

by bidding con-

business

their

much

so

who

then furnishing inferior material

and doing poor work. But at the same time it all
to the same thing poor installation and
the increase of the fire hazard from electricity.
And this comes at a time when, taking the whole

—

country over, electrical

men know

of wiring and construction
course,
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there
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that

property
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electric
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how absurd
almost,

thing near, "the most serious menace to

year.

paper,

encountered

have

to the conclusion that this is the

amounts

association

these pathetic words

conditions in the installation of electric wires and

George B. Tripp of Colorado Springs and J. N. C.
Shumway of Taylorville, 111., were elected presidents of their respective associations, and although
the traits and training of the two men are unlike,
yet each has qualities that make for a good exec-

To each

in

members

"The

tinually

utive.

complaints of the virtuously indignant

men

insurance

and Electric
tribution system in the outlying districts of the city
from direct current to three-phase current.

felicitations,

Old Time Telegraphers and Historical Association, and
Military
Telegraphers
(annual
United States
meeting),
Arlington Hotel, Washington, D. C, October 9th, 10th and
nth.
American Street and Intcrurban Railway Association (annual cor.vention). Columbus, O.. October ifth to 10th.
Railway Signal Association (annual meeting), New Willard Hotel, Washington, D. C, October :6th, 17th and
meeting,

rubber

At

DEPARTMENTS.
Correspondence

Even more than copper,

Hutchins.

P.
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The H. & M. Safety Switch.

the

increase,

ence on the

5

—

By

in

cost seems to be continually on the
brings $1.10
the crude product of good quality now
of
consumption
net
world's
The
more.
or
a pound
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American Electrotherapeutic Association (Annual Meeting in Philadelphia, September 18 and 19, 1906).. 248, 249
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State Electric Association (Annual Convention
in Springfield, September 19 and 20, 1906)
247, 248
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J. N. C. Shumway, President.
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care-

engineer

amount

of Berlin the capital for debentures.

successful efforts of the Belgian
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Editorial

judicious and

describe the

planned arrangement of this sort now in
force by one of the largest of these companies.
Private pension systems seem to work to the beneconcerned, and so far as present experifit of all
ence shows are worthy of encouragement.

tion

Illus-241.

system.

pension

Transvaal

well-informed

a
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far indeed
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bad as the Fire Prevention Association represents,
and nothing will be gained by this ridiculous exaggeration, which offends electrical men of all classes.
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ILLINOIS STATE ELECTRIC ASSOCIATION.
The seventh annual convention of
Electric Association was held

State

land
20th.

the
at

Illinois

the

Ice-

Hotel, Springfield, on September 19th and
The convention, both as to number of memattending and the excellence of the papers

bers
presented,

was the

best

that

the

association

has

by the members and
There is a
the visitors was most encouraging.
membership of no companies, and six new apThe
plications were received at the convention.
membership consists of only private-plant com-

The

held.

interest displayed

municipal plants not being admitted to
membership.
The convention was opened by President D.
Davis of Litchfield, who introduced Mayor Devereaux of Springfield, who extended a welcome to
panies,

The mayor said
the members of the association.
that a plant to be successful must give good servThe best way to keep out
ice at reasonable rates.
municipal ownership is by the giving of good
Two states now have commissions to
service.
Private ownership
plants.
lighting
control the
might make the rates less if the public utilities,
as street railway, gas and electric service, were
combined, using the same office. What the public

must be as
checking

Schmidt of Springfield, who asked if the cost of
54 cents per 100 kilowatt-hours was the oil cost,
and Mr. Austin informed him that it was. Mr.
Austin, on being further questioned as to initial
cost, replied that, according to the figures he obtained, the total cost of engines and generators
was .approximately the same as a steam plant.
The question was raised as to how the city
authorities
considered the oil storage; that a
large

park

ered

putting

(White City) in Chicago had considthem in, but had decided to take
power from the station. Mr. Austin said that the
insurance rate had been reduced, thanks to M'r.
Frey, from $1.48 to 75 cents on building and machinery, so he had had no trouble from that score.
He said that the reason the engines had not made
more rapid progress was on account of the cost.
They had not been much developed until the St.

Concluding Business of Wednesday'.
President Davis appointed J. N. C. Shumway of
Taylorville and W. E. McCollough of Beardstown
as the committee on resolutions, and upon suggestion of
Senator Shumway, President Davis
added E. B. Hillman as a moderator.
R. S. Wallace of Peoria, George H. Lukes of
Evanston and R. H. Abbott of Petersburg were
appointed the nominating committee. This concluded the afternoon session.

Trolley

station

Oil Engines.
Austin of Effingham then read his paper
engines. He has at his plant two 120-

on oil
horsepower

The plant was
Diesel oil engines.
originally a steam plant and was a losing venture
until, in 1905, the company secured a 15-year franchise and contract for lighting.
The engines are direct-connected to two 60-cycle
The guaranteed
2,200-volt 85-kilowatt alternators.
fuel consumption was i2'/4 gallons per 100 kilowatt-hours on 50 per cent, to full load.
The plant is equipped with integrating meters
on the switchboard, and, according to tests, the
fuel consumption was 15!^ gallons on a 24-hour
run, with a load varying from 12 to 85 per cent.,
average 23 per cent, of full load.
This made the
cost 54.2 cents, with oil at 3.4 cents a gallon,
which is the average cost of the oil.
On a 24hour run, with a 30 per cent, load, the oil consumption was 142-7 gallons, making a cost of 48}^
cents per 100 kilowatt-hours.
Another test of six hours, with a 70 per cent,
load showed a fuel consumption of II. 3 gallons,
making a cost of 38.4 cents per 100 kilowatthours.
The machines are run in parallel, and the
author has had no trouble with them.. He described the operation of the engines starting from
the inspiration of air which the return stroke compresses to a pressure of 500 pounds to the square
inch at a temperature of 1,000" F. The fuel is then
sprayed in and ignited, giving the impulse, followed by the exhaust at the return, making a
regular two-cycle engine.
There are three cylinders with the cranks set
120° apart, making the engine very steady running.
The engine is also equipped with two air compressors and the necessary air storage tank at a
pressure of 800 pounds to the square inch. The
engines can be started in two minutes by one man.
'

Being

vertical, they do not take up much room.
author's power house is 32 by 48 feet by 16
feet high, and has room for two more.
The cylinders are 14 by 18-inch stroke.
The clearance
being only one-eighth inch, the compression of the
air drawn in by the first stroke is from 14 inches
to one-eighth inch, producing the high pressure
and temperature. Cylinders are water cooled, fed
from an elevated tank, and are self-circulating.
I he
temperature is 180 degrees at ordinary conditions.
The circulating water from the cylinder
jacket is piped around the plant and keeps the
room warm except in. the very coldest weather.
As to the cost of repairs, Mr. Austin could not
tell,
as his company had not had any to make.
The discussion was opened by Mr. Emil G.

The

Springfield

Light, Heat and
furnishes elecfor illumination but also for the railway
system. After a ride about the city, lunch was
served on the veranda of the Casino at Washington Park. About 125 members, manufacturers, supply men and representatives of the press
were
present, and they were also the guests of
the
Springfield Light, Heat and Power Company at
the theater in the evening.

Central-station

Insurance.

Frey of Hillsboro, chairman of the insurance committee, made his report the first thing on
Thursday morning. The report consisted of various tables showing new rates and the reductions
the committee had secured by the appointing of
the insurance inspectors, and the accompanying
M'r.

J.

N.

C SHUMWAY, PRESIDENT

ILLINOIS STATE

ELECTRIC ASSOCIATION.

_

G.

the

of

Power Company, which not only

A

W.

of the
factory.

tricity

erate-size

carried.

Party.

Manager Schmidt of the Springfield
Light, Heat and Power Company had three cars
placed at the disposal of the members and visitors,
General

After this inspection the cars carried the party to

the primary objects.

instead of a folded one, as some of the
banks objected to a folded voucher on account of
He answered that he
other papers catching in it.
had found no objection to the use of it, and the
advantage of a voucher check was that it must
come back. Further discussion was had on how to
take account of the partial payments on a bill and
on freight allowances.
At the afternoon session Mr. Emil G. Schmidt
of Springfield moved that the president appoint a
committee of three to nominate officers, which was

possible and that frequent
desirable.
Central-station

is

appear.

the

the more concerned in is cheaper rates.
President Davis, in thanking the mayor for the
welcome extended, said that his ideas were the
Good service and reasonable rates were
same.

sheet

as

meters

who then proceeded to visit the factory
Sangamo Electric Company and the watch

is

paper on "System of Accounting for a ModPlant," by Mr. W. J. Achelpohl of
The paper dealt with the
Galesburg, was read.
various forms in use by the author's company and
was supplemented by a full exhibit of the forms
used, including the gas production, station sheets
showing supplies used and the ledger accounts, and
In the discussion M'r.
the gas and electric bills.
Achelpohl was asked if he would advise any
change in the voucher check, to have a single

small

of

owners should co-operate with the manufacturers
as to any trouble that arises in the use of their
meters,, and thus eliminate the troubles as they

Louis Exposition.
entirely

different

The American Diesel engine is
from the German engine of the

same name. The engine has to be made very
heavy throughout to stand the enormous strains.
The most trouble had been caused by the rupture
of air pipes that had to carry a pressure of 1,800
pounds.

Asked
tin

as to causes of the breakdown, Mr. Ausanswered that he had no trouble, but that the

engines required close attention. The gain in fuel
is equal to the cost of repairs.
As near
as they could ascertain, the cost of' operation of
Peoria was
the two 75-horsepower engines
at
eight cents per kilowatt, including cost of maintenance and depreciation. They run 10 hours per
day with an average load of 25 horsepower.
Asked as to the engineers required, Mr. Austin
answered that he was running with the same help
as before, and had had no trouble running 24
hours with a shutdown of four or five hours on
Sunday. Mr. Shumway asked as to the price of
oil, and was informed that it cost 3.4
cents delivered.
He was now using Kansas crude oil.
The plant is 23 miles from the nearest oil well,
and Mr. Austin said that he could buy the Illinois
oil,
that the Standard Oil Company would not

economy

discriminate.

Electrical Co-operation.
to have been read by Mr.
Robert Crouse on "Profitable Commercial Cooperation." Mr. Crouse had been suddenly called
to New York, and F. C. Maxheimer of Cleveland
read the paper. The paper had been printed and
distributed, so Mr. Maxheimer only read portions
of it. The paper was the same as that prepared
for the National Electric Light Association. Mr.
Maxheimer asked the . convention, at the request
of Mr. Crouse, to appoint two members as a cooperating committee to work with his association.
Mr. Crouse desired one member to be from a
combination gas and electric plant and the other
from a strictly electric central station.

The next paper was

J.

Meters.

Lanphier of the Sangamo Electric Company then read his paper on meters. This was
given close attention. The author thoroughly discussed the subject of meters from all points of
R.

C.

view, commencing from the central-station end.
All plant managers needed integrating wattmeters
That
to get proper returns from their stations.
flat rates were not fair to all concerned.
There
had been some complaints when the change had
been made from flat rates to a metered service,
but in nearly all cases the metered service gave
the best satisfaction. Following this, the speaker
went directly into a description of the various types
Broadly speaking, they
of meters in present use.
First,
can be divided into two classes, as follows
those with a motor mechanism second, those with
electrolytic action, where the current decomposes
the electrolyte and deposits it on a plate, the
weight of which determines the amount of current
that has been consumed; third, the fluid expansion type, such as the Wright demand meter.
Then followed a description of the Thomson:

;

Houston,
meters.

Westinghouse,
Finally

it

was

Schaefer
stated

that

and

Sangamo

internal

losses

The

correspondence.

reductions secured in some
over 40 per cent. This was
obtained by following the suggestions of the inspectors.
The old rate on $728,700 insurance was

amounted

cases

to

new rate is $9,333-86.
The speaker cited the case of the station at Hillsboro. The building is of brick, and the former
rate was $1.25 and the rate on machinery $1.50.
The plant was inspected and the recommendations
were to lay a cement floor to replace old wooden
$10,451.93; the

floor

erect standpipe equipped with 50 feet of hose
pails of sand.
The new rate was
then made at 81 cents and $1.05. The saving paid
for the improvements.
Mr. Frey also cited the
station at Areola, the old rates being $3.47 and
$3.72, while the new rates were $2.38 and $2.63.
The reduction in rate to be secured by laying cement floor and re-wiring according to National
Electrical Code is 25 cents; by furnishing slate
switchboard, 10 cents by furnishing approved waste
cans, five cents
by equipping with a chemical extinguisher and sand pails, 10 cents.
The discussion following showed that the members are very much alive to the benefits that can
be secured by the following of the recommendations of the inspectors.
Mr. Clarke asked as to
the reduction to he secured by the use of fire
doors.
Mr. Frey, in answer, said the old rate on
building was $2.08, new rate $1.59; machinery,
To equip the stacks with
$2.33, new rate $1.84.
ventilators where they pass through the roof will
cause a reduction in rate of 50 cents. Laying a
concrete floor makes a reduction of 30 cents.
Further, the discussion brought out the fact that
after an inspection is made, and the improvements
made, credit is at once given, either by a refund
or by canceling the policy and securing a new one
;

and furnish six

;

;

.

the lower rate.
Senator Shumway said that great credit should
be given the committee. Its members were only
appointed three years ago. While the efforts of
the first year accomplished little, the last two years
had been productive of great gains. This had
been secured through the serving of notice to the
companies that unless something was done the
central stations would form a mutual company.
Last year the companies appointed two inspectors,
and with the inspections they had made and by
following their recommendations the rates had been
greatly reduced. In one plant in particular, where
the former rate was $2, the present rate is $1.68.
Mr. McCollough of Beardstown cited an instance
at

where the
pails

of

installing

dry

great difference.

was reduced

of

three

lines

of

hose,

12

and six "Babcocks" made a
By an investment of $20 the rate

sand

one-third.

Mr. Davis asked for some information from M'r.
Frey as to liability insurance. Mr. Frey said that
he had asked the companies if they would take
employes' insurance at not to exceed 2 XA per cent,
with public liability at not to exceed four per cent.
To this he received 10 replies that they would
take the employes' insurance. Four would take
public insurance, and seven would not.
Mr. McCollough said that since the Legislature
had raised the value of a human life from $5,000
to $10,000, companies ought to carry employes' and
public
liability
insurance.
the central stations ought

By
to

concerted
be able to

action
get a

:
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vided and courtesies extended; also thanks to the
press and the Illinois Traction Company. The insurance committee, which has done so much for
the station owners, was not forgotten.
On Thursday afternoon, in executive session,
these officers were elected
President J. N. C. Shumway, Taylorville.
First vice-president E. L. Brown, Elmwood.
Second vice-president E. MacDonald, Lincoln.
Third vice-president E. H. Grey, El Paso.
Fourth vice-president— O. L. Hyatt, Chicago
Heights.
Secretary H. E. Chubbuck, LaSalle.
Treasurer J. J. Frey, Hillsboro.
Executive committee Emil' G. Schmidt. Spring-

President Davis said that the
rate.
courts
liability insurance should be carried, as the
The cost of
will tend more to protect the public.
carrying the insurance is a legitimate expense, and
the public should help pay for it.
Mr. Frey, upon being asked as to losses in IlliHe
nois, said he did not know what they were.
suggested that plants should be classified into
three divisions— where the lines and all properties
where they are not so
are kept in good condition
good, and where they are careless and have bad
cross-arms. He further said that if the stations
would get together and take the liability insurance,
he knew two companies that would take the insurance, agreeing to refund if they made over five
per cent, profit.
The discussion further brought out the fact that
the small companies need the public liability insurance more than the larger companies; also that
there is a better feeling- among the employes by
not carrying insurance. F. J. Baker of Chicago
thought the same, and that different classification
should be made of the plants according to service,
for 24-hour service makes six to eight times the

more favorable

—

;

Champaign

;

McKinley,
David Da-

has been a state senator,

:

An
After

the

Interurean Ride.

close

of

the

proper

convention

on

Thursday afternoon the Illinois Traction Company's
car Illinois was placed at the disposal of the members, and a trip was taken to Riverton, where the
traction company's power house was
inspected.
This station generates the power for the Springfield-Decatur line, and from Springfield to Granite

description of
tables giving

The equipment consists of one reciprocating
and two turbine units, one of 1,000 kilowatts

City.

unit

and

This current is
one of 2,000 kilowatts.
stepped up to 33,000 volts and transmitted by bare
wires, using sub-stations and rotaries for the conUpon the
version to 600 volts direct current.
return to the city the visitors were taken south
some
going
as far as
over the company's lines,

A

detailed description of the tantalum lamp followed.
The effect of high-efficiency lamps was taken
up, and it was declared that the new lamp will
tend to increase the business of central stations
rather than diminish it. The old question of free
lamp renewals was also treated, together with
tables and charts showing values of the new lamps
and the old or present lamps.
renewals,
present
prices
"In regard to free
hardly permit central stations to furnish the tantalum lamp," said the author. "Control of renewals, however, should be maintained, and the tantalum lamp should be supplied on as liberal a basis
as possible, allowing customers the value of the
present lamp cost where free renewals are made."

Carlinville.

Convention

"Wesco"

-had

F.

A.

Brooks

Company

The Allis-Chalmers
by D. K. Chadburne.

C. E. Delafield of the
Louis, was. in attendance.

to

attend

to

its

was

represented

Wagner Company,

R. J. Russell of the Century Electric
Louis, was in attendance.

St.

Company,

St.

Wood

R.

C.

Testing of Illinois Coals.

of the

Moline Incandescent

Company was doing some lamp

V.

Lamp

talking.

Louis Privat of the Central Electric Company
appeared in the interest of his company.

The W. J. Baer Company was represented by
George R. Craven, who dilated on the electric iron
business.

who also spoke, could not give
Sometentative outline at present.
thing depends on the Legislature, which makes a
yearly appropriation to cover the costs of the experiments. The tests will necessarily be confinedto Illinois coals, and most of the samples will be
donated. All tests are to be made according to
Am. Soc. M. E. Code. Tests to be of 10 hours
duration, both as to commercial and scientific uses.
They will recognize the gas producer and gas enthe
development of both.
gine and investigate
The various thicknesses of fire, with the various
sizes of coal best adapted to various furnaces, with
varying drafts, are also to be determined. Professor Breckenridge will begin this fall on the
various tests. This is the brief outline, and if
carried through will undoubtedly produce a greater
knowledge of the values of Illinois coals.
Breckenridge,

more than

a

tical

Concluding Business.
Senator

Shumway,

reporting for the committee
on resolutions, extended a vote of thanks to all
those who had read papers, and to Emil G.
Schmidt, as general manager of the Springfield
Heat, Light and Power Company, and the other
officers and employes for the entertainments pro-

of Stanley-G. I. goods, with
Louis and E. B. Wharty of

the

Bryan-Marsh Company.

The

Springfield Lighting

Company has

and it spelled out a welcome
men, and also some taking jingles.
sign,

'

to

a talking"
the electric

F. N. Jewett of Chicago was in attendance, lookafter the interests of the Wagner Electric
Manufacturing Company of St. Louis.

ing

The programmes were neatly gotten up and contained the full programme, including the entertainments. They, were covered with a darker paper
and bound by a silk cord.
The heat

the first day was terrific, and, while
fans helped some, relief was not felt
till
the shower, which came while on the trolley
ride around the city.
the

.

electric

Schmidt, general manager of the Springfield
company, extended to the association the courtesies
of the street-car company during the convention.
M'r.

All

A. Erwin of Erwin & Co., Chicago, exhibited
house pump, operated by a Century motor, for
which the Gregory Electric Company is the agent.
A. O. Kuehmsted and J. D. Claghorn had charge
of the electric end and also showed a vertical motor for direct connection to a centrifugal pump
for pumping sewage and seepage from basements.
J.

a

members wearing

lowed

to

Service Supplies Company (Porter
an exhibit on the main
floor, consisting of Victor porcelain insulators for
high-tension lines, armature coils, protected rail
bonds. Keystone street-railway line material, Gorton-Daniels lightning arresters, Miller guy anchors
and the automotoneer or slow-feed controller handle.
E. R. Mason had charge of the exhibit.

The

Electric

& Berg department) had

The

Company had a varied
Callahan was in charge of the
cooking and heating exhibit, including a complete
kitchen outfit. J. Scribner, S. F. Dibble, C. R.
Croniger and John A. Nicholson also were there.
The new type Gem and tantalum lamps were displayed.
In the lobby the company had a full line
of these lamps burning, with A. C. Osborn in
exhibit.

General
E.

Electric

L.

charge.

The

Electric

Company

Appliance

had

H.

N.

Remington and W. H. Blakcmore

in charge of its
an extensive exhibit of the
in
operation on a lamp load.

It
made
Sangamo meters
R. C. Lanphier was very busy explaining the various types of meters as made by the Sangamo, for
which the Appliance company is general sales
agent.
The Appliance company also showed Pack-

exhibit.

ard lamps and transformers and other material.

American Electrotherapeutic Association.
sixteenth annual meeting of the American
Electrotherapeutic Association was held in Philadelphia, Pa., on September 18th and 19th. About
100 specialists in the use of electricity as a means
of curing disease were present from the United
States and Canada.
The sessions were held in
the College of Physicians and Surgeons, Mayor
Weaver delivering the address of welcome at the
opening. Dr. William Benham Snow presided over
the meetings of the association.
All the papers read at the three sessions of
Tuesday were technical.
Dr. Francis B. Bishop
of Washington discussed the treatment of locomotor ataxia by electricity.
The speaker took a
hopeful view of the possibilities of relief from
this malady, holding that in the earlier stages a
cure was possible, that in the second stage such
relief was possible that the patient might be enabled to resume his daily vocation if it were not
too arduous, while in the third stage much relief
from the severity of the suffering might be afforded.
Other papers read were
"The Present Status
of Electrotherapy," by Dr. H. H. Roberts of Lexington, Ky.
"When Are Electrotherapeutics Indicated?" by Dr. A. C. Geyser of New York; "A
Plea for Conservatism in Electrotherapeutics," by
Dr. A. D. Rockwell of New York; "Why Use
Electricity Therapeutically?" by Dr. W. S. Watson
of New York, and "Tubercular Antitoxin," by
Dr. J. D. Gibson of Denver, Colo.
A clinical demonstration of the cataphoric treatment of cancer was given by Dr. H. R. Swayne
at
the
Oncologic Hospital at Forty-fifth and
Chestnut streets.
This is the first institution of
its kind in America for the treatment of cancer,
and it was brought especially to the attention of
As
the electrotherapeutic experts in the city.
consulting ophthalmic surgeon to the hospital. Dr.
G. Oram King presented a paper on "Electrochemical Sterilization as a Curative Agent in
Malignant Disease of the Ophthalmic and Nasal
:

Corby, assisted by J. G. Peters, pushed
J.
the sale of new high-efficiency lamps as made by

Sharpe of Moline next read a good, pracpaper on "Central-station Operation." It is

limit, but would make exceptions, having some as
large as 10 horsepower, but not on lighting secondaries.

told
St.

S.

S.

given elsewhere in this issue.
President Davis asked for the largest size singlephase motors that are operating on lighting circuits.
R. S. Wallace of Peoria said that it depended on the service required; that he considered
five horsepower the limit.
A three-horsepower machine would make a two or three per cent, variation in the voltage.
The custom in Peoria is to
connect them on the outsiders of a three-wire secondary distribution, making them 200-volt motors.
Mr. Lukes also thought five horsepower a good

Johnson of

Davenport.

Single-phase Motors.
C.

Codman

S.

J.

F.

The members and visitors were furnished with
neat badges, consisting of a bar giving the name
and date of the convention. Suspended from the
bar by two chains was a card bearing the name of
the individual and the company he represented.

The

Notes.

interests.

Schroeder gave a tentative outline of
work to be done at the University of Illinois as to
the testing of Illinois coal values. Last year at
Peoria Professor Parr gave a paper on "The Composition and Heating Values of Illinois Coal," and
Professor
this will be a continuation of his tests.
A.

He

outdoor occupation.

comparisons of watts, candlepower, efficiency
and useful life at the three voltages as now given
on the label. This was followed by a description
of the street series lamp, tables and diagram showing life curves of the old carbon filament and the
filament.

B.

and held other public offices. A man of marked
ability and public spirit, President Shumway should
have a successful administration.
The following-named new members were elected
Whitehall Electric Company, Geneseo Electric Light
Company, Carlinville Gas and Electric Company,
St. Hume Electric Plant, Spring Valley Electric
Light Company.

Incandescent Lamps.

Gem

W.

Baker, Chicago

J.

Mr. Shumway, the new president, is one of the
most popular members of the association. He has
been secretary and manager of the Taylorville ElecHe is a lawyer by protric Company since 1889.
fession, but abandoned his profession to secure an

C.

Then followed a detailed
new Gem lamps, together with

Frank

;

Moline;

Sharpe,

wattmeter for testing incandescent lamps, where
the wattage is given at one reading, by screwing
the lamp into the socket provided on the face of
the instrument.

Litchfield.

vis,

Osborn of the General Electric Company
lamp department read a paper on "The Present
written byStatus of the Incandescent Lamp,"
Francis W. Willcox, who was unable to be present.
This paper was well received and began by citing
the fact that 52 per cent, of the income of central
stations was derived from incandescent lighting,
which represented an actual income of over $45,the
the

—

Charles

field;

of accidents that a midnight service does.
An attorney regularly retained is a great help.
The insurance committee was continued for another year.

000,000.

—
—
—

—
—

number

A.

September 29, 1906

ride

free

on

the official badge
the city cars.

were

al-

The Fort Wayne Electric Works showed in operation a street series alternating system of 25light capacity.
W. C. Knight, manager of the St.
Louis office, J. C. Raymond of the Chicago office,
together with T. T. King, A. L. Pond and O.
Starzinger, were busily engaged in explaining the
exhibit.

The Westinghouse Electric and Manufacturing
Company had an exhibit on the ground floor, consisting of Nernst lamps in operation, arc lamps,
prepayment meters, ceiling and desk fans. W. R.
Pinckard, Mr. Schilling, A. C. Keene and J. W.
Busch were in attendance. The line of portable

instruments

created

much

interest,

especially

the

;

Regions."

On Wednesday

of the programme conoperation for cancer of the
face, with which a number of the delegates declared they were entirely unacquainted.
A number
of patients who have volunteered to show the
results of treatment they had received both at the
hospital and through private practice were present
to aid in the demonstrations given by those who
had prepared papers.
The conference was held
on the lawn of the American Oncologic Hospital,
where luncheon was also served. George H. Stuart, Jr., president of the hospital, and Dr. Massie
addressed the delegates.
A cured patient was exhibited by Dr. G. Oram
King of Philadelphia in the course of his paper
on "Electrochemical Sterilization as Applied to
Malignant Disease of the Orbit and Nasal Regions."
The patient's lower eyelid of the right
orbit had been affected and a portion about half
In its place
an inch in size had been removed.
sisted

of

a

cataphoric

part

©
^
I

September

29,

arm.
Dr. Samuel M'cClary, third assistant surgeon at
the hospital, read a paper on "Cataphoric Treatment of Cancer of the Face," and exhibited a
number of cured patients. Dr. William S. Newcomet of Philadelphia also exhibited cured patients while giving demonstrations of radiotherapeutic results in cancer.
obesity,

inebriety,

pulmonary

rheumatism,

whooping
and
hysteria
neurasthenia,
cough can be arrested and in many instances
cured by means of high-frequency currents was
asserted by Dr. Henry de Kraft of New York in
applia paper on the methods to be used in the
troubles,

cation of such currents.
Interesting papers were read by Dr. E. Gard
Edwards of La Junta, Colo.; Dr. Sinclair Tousey
of New York; Dr. M. K. Kassabian of Philadel-

Dr. G. H. Stover of Denver; Dr. Robert
Wilson of Montreal, and Prof. Carlo Glombo of

phia;

Rome, Italy.
The following

were
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believing it would tend to congest the business
district rather than extend it.
He eliminated the
system from his report before it was published.
The criticism which Mr. Arnold applied to his
own loop scheme, so far as the elimination of
danger to passengers is concerned, would not apply
so forcibly to Mr. Robinson's plan, because Mr.
Robinson proposes to operate cars on the "inner
loop" instead of a movable sidewalk, and stop all
cars where passengers are transferred. This very
restriction, however, Mr. Arnold said, greatly reduces the capacity of the Robinson loop over the
Arnold plan, and Mr. Arnold was of the opinion
that it would so restrict the capacity that it would
be found impracticable to handle the number of
cars necessary to take care of the passengers during rush hours.
Both subway systems, known as No. 1 and No.
outlined in the Arnold report, utilize, to the
2,
extent thought necessary, the loop system, but only
for returning surplus cars from any particular
district of the city, the majority of the cars rundifference between Mr. Arrecommendations and those advocated by
M'r. Robinson is that Mr. Robinson makes the loop
principle the fundamental feature, with the throughrouting scheme as supplementary, while in j Mr.
Arnold's plans the through-routing scheme is fundamental and the loop feature supplemental.
Mr. Arnold was glad that the society was discussing this important subject, which would .best
be solved by comparative analysis of systems and

Proposed "Inner Circle" System of Chicago Subway Terminals.

Standard Symbols for Wiring Plans.

Morris

officers

:

W. Brinkmann

;

{Continued from fag e 2 45-^
connection between the loops for routing
through-cars only.
This would be, of course, only a comparatively
temporary arrangement as far as the use of the
inner transfer track is concerned, and would only be
used in this manner until such time as the remainder
Upon
of the loop became an accomplished fact.
the completion of the transfer loop, then, this track
would be devoted to its original purpose, that of a
passenger transfer.
In order to place this plan upon an equal basis
for comparison with Mr. Arnold's recommendations
in his recent report, it is only necessary to add a
fourth loop on the South Side, say of the State
Street lines, and connect it with the other three by
that portion of the transfer subway that intervenes,
as shown by Fig. 4.
While this fourth or State Street loop is not
necessary for the solution of the inauguration of
return

the subways affected by the tunnels, and possibly
not yet required by the demands of traffic it would
establish an underground interchange of traffic between the North and South sides and remove all the
street-car traffic using the three tunnels and State
Street from the street surfaces and form the begin-

abandoned after spending considerable time on

it,

says

addressed

that

the

answers

letters

to

leading engineers,
architects, universities and various departments of
the
government and the technical press were
unanimously in favor of the establishment of

standard

the

to

Many

symbols.

valuable

suggestions

were received and systems of symbols

in

use

offices

;

To

from that previously exthe committee added

the material selected

and

isting,

that

suggested,

such features as seemed necessary to make the
system complete, comprehensive and serviceable.
The system submitted by the committee, together with its suggestions for' the practical use
of the system, was adopted by the association at
the annual meeting held, at Cleveland in July, 1906.
The symbols and the accompanying suggestions
are given herewith. Copies of the system and suggestions have been prepared at the expense of
the National Contractors' Association and may be

fifth

had upon application to Mr. W. H. Morton,
retary, 94 Genesee Street, Utica, N. Y.

Contractors'

AS ADOPTED

AND

BY

.

COPIES
J§j

J§1

f;

f|-$lj
j-^£j[

^

MAY

T3E.HAD ON APPLICATION TO

Ceiling Outlet; Electric only.

Numeralin center

Ceiling Outlet; Combination.

5 indicates 4-16 C- P.

Outlet for

of

Standard

16

2

Gas Burners.

C. P. Incandescent

Lamps and

2

Lamps.

Gas Burners.

in center indicates number of Standard 16 C. P. Incandescent Lamps
Numeral in center indicates number of Standard 16 C. P. Incandescent Lamps.
Outdoor Standard or P-edestal; Electric only. Numeral indicates nurnber of Stand. 16 C. P. Incan. Lamps.
Outdoor Standard or Pedestal; Combination, § indicates 6-16 C. P Stand. Incan. Lamps; s.Gas Burners.

%

Drop Cord Outlet.
One Light Outlet, for Lamp Receptacle.

(J

Arc Lamp Outlet.

Q

Special Outlet, for Lighting, Heating and

{3J

C(V)

,

,

Power Current, as described

in Specifications.

Ceiling Fan Outlet.
S. P.

Switch Outlet.

Show

D. P. Switch Outlet.

S'

number

in center indicates

Incandescent Lamps.

16-C. P.

Standard Incandescent Lamps and

§ indicates 4-16 C. P. Standard Incandescent

Outlet for

^g£|

a

UTICA, N. Y,

standard

Bracket Outlet; Combination.

]QJs

s°

ot

Numeral

Floor Outlet.

S3
4
s

number

Bracket Outlet; Electric only.

^

s

indicates

THE SECRETARY,

Wall or Baseboard Receptacle Outlet. Numeral

4-(U

3-

Way

4-Way Switch

as

many Symbols

numeral, thus;

Outlet.

Describe

Automatic Door Switch Outlet.

Type

Si

of

Orin case

as there are. Switches.

large group of Switches, indicate

Switch Outlet.

XII; meaning

Switch

12

number

of Switches

of a very

by a Roman

Single Pole Switches.

in Specifications,' that

is,

Flush or Surface Push Button or Snap.
Electrolier Switch Outlet.

Meter Outlet.
Distribution Panel.

Junction or Pull Box.

^5^ Motor Outlet; Numeral
lS^I Motor Control Outlet.

^^^

in

center indicates Horse Power.

Transformer.

———^—
'

———~——

Suggestions in connection with Stan-

Main or Feeder run concealed under Floor.
Main or Feeder run concealed under Floor above.
Main or Feeder run exposed.
Branch Circuit run concealed under Floor.
Branch Circuit run concealed under Floor above.

"

•

—

•

dard Symbols lor Wiring Plans.
Indicate on plan, or describe in specifications,
the height of all outlets located on side walls.
It is

important that ample space be allowed

for the installation of mains, feeders, branches
and distribution panels.

Branch Circuit run exposed.
--•

Pole Line

It is

desirable "that'a key to the symbols used

accompany

Riser.

all

plans.

mains, feeders, branches and di-tribution
panels are shown on the plans, it is desirable
that they be designated by letters or numbers.
For the convenience of those making wiring
plans the National Electrical Contractors' Association have provided and will furnish sets ot"
marking stamps of these standard symbols.
These will be found of great assistance to tho.se
preparing wiring plans and will be furnished
for $
per set {cost of making; on
application to the Secretary, Utica, N. Y
If

[3

Telephone Outlet; Private Service,

j4

Telephone Outlet; Public Service.

g

Bell Outlet.

CV

Buzzer Outlet.

Q2

Push Button Outlet; Numeral indicaies number

—
—4

Speaking Tube.

—

Watchman Clock

—
—
—

Watchman Station Outlet.
Master Time Clock Outlet.
Secondary Time Clock Outlet.

[D

CQ

of Pushes.

Annunciator; Numeral indicates number of Points.

Outlet.

Door Opener.
Special Outlet; for Signal Systems, as described in Specifications.

Iljlll

Battery Outlet.
(

"""*
}

j
"*
(

Circuit for Clock, Telephone, Bell or other Serviee, run under Floor, concealed.
of Service wanted ascertained by Symbol to which line connects.

Kind

Circuit for Clock, Telephone, Bell or other Service, run under Floor above concealed,
of Service wanted ascertained by Symbol to which line connects.

Kind

Incandescent Lamps are desired. Specifications should describe
Capacity &f Lamp to be used.
Copyright 1906 by the National Electrical Contractors" Association of the United SiatisS—

NOTE— If other than Standard

16 C. P.

in

throughout the country were submitted.
The committee, consisting of M'r. G. M.
Sanborn, chairman, and Messrs. E. S. Keefer and
J. K. How, examined carefully the different existing systems, and in formulating the scheme finally
submitted it selected those symbols which
Dpeared to be the simolest in form and easiest of
execution, special care being taken to conform as
closely as possible to the symbols now in use.
various

THE NATIONAL ELECTRICAL CONTRACTORS' ASSOCIATION OF THE UNITED STATES.

The paper was discussed

at some length, most
the speakers taking issue with the author on
the loop idea.
Bion J, Arnold, C. V. Weston, M.
B. Starring, Walter L. Fisher and others discussed
the paper.
B. J. Arnold was not present, but in a written
discussion he said that any transportation system
for the city should embody through routing, thus
tending to lengthen and widen the business district, as distinguished from the loop system, which
tends to contract. Mr. Arnold called attention to
his report on the subject issued in 1902.
At that
time he laid out a very elaborate loop system
somewhat similar to that of Mr. Robinson, except
that instead of operating cars upon the "inner
loop" he proposed to operate a movable sidewalk
along which the trains would run at the same
rate of speed as the platform of the movable walk,
thus enabling passengers to alight from the trains
without stopping the trains. This idea M'r. Arnold

inquiry

STANDARD SYMBOLS KECOMMENDED
FOR WIRING PLANS

Discussion.
of

by

The committee
of

annual convention of the National
Association, held in Boston, July, 1905, a committee was appointed to de-

At the

Electrical

of

set

country.

outlined by various authorities.

ideas

a

adoption

for

nold's

ning of a universal transfer system, which would
be effective up to the capacity of the division lines.
This temporary plan, of course, would not make
the track arrangement as simple as the completed
system, but all the work done to accomplish it
would be a part of the ultimately completed plan,
and would not require the abandonment of any
portion thus used, except the two temporary connections between the transfer tracks in the completed tunnels.
In addition to this, the remaining loops of this
system could be built from time to time as conditions demanded, each loop being added to those in
operation, all in the line of the original plan,
by simply constructing the division loop and such
portion
transfer
of
the
inner-circle
tunnel
as
necessary to accommodate it.
In the initiative plan herewith submitted there is
about 70 per- cent, as much tunnel required to be
built as by Mr. Arnold's plan, to accomplish the
same results. This plan also saves the long trip
over to Michigan Avenue and return for the West
Side cars, which is objectionable in any plan both
from the passenger's point of view and that of the
street-car manager, hence from these two factors,
and the added advantage of the high-level tunnel,
economy suggests the plan herewith submitted.

symbols for wiring plans suitable
the association and for recommendation to all persons interested, with the object of rendering them standard throughout the
velop

ning through.
The fundamental

President.
elected
of New York; vicepresidents. Dr. J. D. Gibson of Denver and Dr.
M. K. Kassabian of Philadelphia; treasurer, Dr.
secretary,
Richard J. Nuring of Savannah, Ga.
Dr. Albert C. Geyser of New York; executive
Washington,
Francis B. Bishop of
council. Dr.
D. C. ; Dr. F. H. Morse of Boston, and Dr. W. B.
Snow of New York. Jamestown, Va., will probThe council
ably be the next place of meeting.
will determine this at a later date.

Dr.

.

'
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had been grafted a piece of tissue from the right

That

'

sec-

^

:

THE SMALL CENTRAL
Hints on

Practical

CHAPTER

STATION.

grounded neutral

XII.

is

The disadvantage
Transformers.

waste in a transformer are lack of regulation and
In purchasing transleakage in the insulation.
formers, therefore, it will pay to investigate these
points thoroughly and allow first cost to be of
The life of a well-consecondary consideration.
structed transformer is of such a length as to
Poorly conwarrant a fairly high first cost.
structed transformers, while low in purchase price,
are correspondingly high in maintenance cost, and
As with every
are short-lived and troublesome.
other piece of apparatus used in connection with
central-station service, the maintenance cost of the
transformer is the prime factor to be considered

making the purchase.

Unfortunately for the purchaser, there are transformers oh the market which may be purchased
for a low figure and which show on tests of short
For this reason it
duration economical operation.
well before deciding upon any one make to
is
consult some person who is an authority on the
subject, and who, through experience, is in a position to know where to draw the line between

regulation

close

shown

by

under "line construction" in a succeeding chapter.
The average cost of transformers is given below.
be noticed that the lamp cost decreases as

will

It

the capacity of the transformer increases.

-

in

a

squired Voltage.

Normal

90
95
100
106
112
118
124

S)8

101
102

103
lot
test is

made on lamps

taking

Life.

Standard Hich-grade Transformers.

3.1

Number

Shipping
Weight,
Pounds.

Watts
Capacity.

to

140

Cycles.

of

50-Watt

Lamps,

100
150
200
240

600
1,000
1,500
2,000
2,500
3,000
4,000
5,000
7.50O
10,000
15,000
20,000
25,000
30,000
40,000
50,000

50

Price.

250
300
360
450
560
650
850

1,000

Secondaries wound for series or parallel operation.
Prices include hangers and oil.
For three-phase transformers, add 20 per cent, to above prices.

the

the

of

effect

Hutchins.

and diagram are taken
from a report on a 22S-brake-horsepower Diesel
oil engine, installed at the plant of the Kimberly
& Clark Paper Company, Kimberly, Wis., recently
table

life

t

1

1

!""

a

small

increase

1

—M-

i

in

transformers

for

however,

Y

the

connection

cheaper cost of
with a grounded

neutral will be the determining factor. The Y-connected transformer requires insulating only
for
of the line voltage, while A-connected transformers require an insulation which will stand the
full-line voltage; therefore the reason for the less

0.58

of the first-name.
type is apparent.
Where
four-wire secondary service is emnloyed, primaries
should be connected in A.

cost

The advantage

f

\

1

of Y-connected primaries

final

data

show the

watt-hours.
The Diesel engine is sold under a guaranty to
deliver 100 brake-horsepower-hours on eight gallons of crude or fuel oil and 100 kilowatt-hours
125/2

Electrical

Equipment for the Hudson
Company's Tunnel.

Jersey

of the

City

with

Hudson Company,
New York under

conthe

North River, represent the most recent development in electrical projects centering about New
York city. Construction work on these tunnels
was finished about a year ago and work on the
electrification will be begun at once.
Fifty electric
cars will be operated, taking their power from
the third

rail.

with a

EFFICIENCY CURVE OF DIESEL ENGINE.
tested by the Sargent Engineering Company, Chicago.
The plant consists of four Diesel engine units,
one of a 450-brake-horsepower engine (found by
coupling the drafts of two 225-brake-horsepower

coupled

cngines),

to

a

300-kilowatt

manner similar to that employed on the New
York subway trains. Each car will be equipped
with two GE-76 160-horsepower railway motors.
Power for this new development will be supplied
from a large station on the New Jersey side, located between Jersey City and Newark. Curtis

of the lamp.

year's

installations,

the

table,

fuel cost of this plant, with crude oil at 3.64 cents
gallon, to be at full load 23 cents per 100
brake-horsepower-hours and 34 cents per 100 kilo-

per

a

—

.

time a saving of 72,000 lamp-hours.
This appeals to one as worthy of consideration.
Concerning the proper method to be used in the
connecting up of transformers for three-phase
work, conditions of service must govern.
In
in

under light load.
Referring to the

will have a single track, the north
tube carrying the westbound traffic and the south
tube carrying the eastbound or New York traffic.
The cars will be operated in trains by the SpragueGeneral Electric system of multiple-unit control in

t

This table was
made up from results of a test made to determine
what effect upon incandescent lamps would result
from a fluctuating line pressure. Some manufacturers sacrifice regulation to attain efficiency, with
the result that the user of the transformer is
indebted to him for numerous lamp renewals
which would not have been required had the transformers been properly designed.
Perfect insulation and good mechanical construction should be imperative.
The efficiency of
a transformer should be limited to its ability to
keep lamps burning at their rated voltage, even
though 95 per cent, of the total number be switched
on or off at the same instant.
Power absorbed on account of insulation leakage is a dtrect waste, for which the station receives no pay.
A saving of one ampere of primary current in a system operating 10 hours
a day at a transformation rate of one to 10 means
pressure on the

is well known that a similar curve plotted for
a steam engine would be a very rapidly ascending
curve as the load falls off, due to a large heat
loss in boilers, piping and cylinder condensation
which are practically constant, no matter what the
load, and which therefore result in poor economy

It

The twin tunnels

Tests of Diesel Engines.

watts per candlepower.

slightest

the

load.

full

necting

P.

express

—

[To be continued.]

By George

ordinates

the

horsepower developed on the load factor, exemplifies two features of the Diesel engine
first, its
low heat consumption per brake-horsepower, and.
second, the remarkable manner in which the fuel
consumption follows the load from 25-per cent,
load factor, and especially from 50 per cent, to

gallons, which would cost, with oil at 3.64
per gallon, 29.12 cents for 100 brake-horsepower and 45'/2 cents for 100 kilowatts (on switchboard), respectively. Therefore, it appears that the
guarantee has been exceeded over 26 per cent.
It is only fair to the reader to state that 3.64
cents per gallon is considerably above the price
paid for crude or fuel oil in many parts of the
country.
Many Diesel engine plants receive their
fuel delivered for 2^ to 2^4 cents a gallon.

t

Note

—

16-per cent, overload.
The curve, in which

cents

27.50
35-00
40.00
45-O0
50.00
60.00
70.00
92.50
117.50
162.50
205.50
240.00
280.00
355-0O
425.00

zoo
300
400
500
600
800

1,000
1,250
l.55o
1,850
i.95o

1906

current generator, two units of 225 brake-horsepower, each connected to 150-kilowatt alternatingcurrent generators, and one unit of 120 brakehorsepower to drive the high-pressure compressors
used for starting and injecting the fuel oil.
All engines run in parallel with one another and
with waterwheels.
The plant was installed as an
auxiliary to waterpower and is used when there
is not sufficient water to operate the mills.
It will be noted from both table and diagram
that the tests include five conditions of load onequarter load, one-half, three-quarters, full load and

on

S 22.00

12
20
30
40
50
60
80
100
150

29,

Each tunnel

9+1
555
275
146
121
100
82
68
56
46

75

99
100

.

Percentage of

54
62

90
92
95

The

large

that

The accompanying

Percentage of
Rated Candlepower.

may

transformers are the most
economical to use, due regard being paid to the
amount of secondary winding.
follows

trans-

Effect of Voltage Variation on Life of Incandescent Lamps

It

be cited here that the percentage of loss is greatest
in small transformers and remains practically constant under all conditions of load; consequently it

accompanying

the

table

Percentage of

"short" in a windstorm or

"short" between the line and the ground
or the low-potential secondary will then be properly taken care of without danger to the consumer or unnecessary cost to the station.
The hanging of transformers is to be discussed

series of articles, expert opinion is recommended,
and then a continuance by the management along
the lines recommended.

of

life.

A

side.

who

readily

to

operative

both primaries and secondaries are Ygrounded.
both
neutrals
should
be
With both neutrals grounded, proper care must
be exercised to see that adequate means of automatic cut-out are provided on the high-tension

do build perfectly insulated
and also engineers who recommend their use. Conditions govern the decision
in every case, there being no fixed rule to go by.
As has been the practice all the way through this

is

of

Where

apparatus,

The importance

safety

possibility

connected,

The use of oil in transformers has to a great
degree lessened the troubles formerly met with on
account of poor insulation in the air-cooled type.
It is not to be understood, however, that it is absolutely necessary or even considered best practice
There are
to employ only oil-cooled transformers.

former

the

similar cause.

good and bad.

air-cooled

increased

the

is

troubles due to a tree

Upon the efficiency, close regulation and durability of transformers depend very largely the profits
The two main sources of
of a lighting plant.

manufacturers

September

Construction and Operation.

Its

2

1

1
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in

6
1

5
1
2

alternating-

steam turbines will be employed, the initial equipments including two 3,000-kilowatt 11,000-volt machines and two 6,000-kilowatt 11,000-volt machines.

The

power so generated will be distributed
voltage to three sub-stations, where the
alternating current will be stepped down to 650
volts direct current through transformers and rotary converters.
Sub-station No. 1 is located at
at

total

high

Tarulated Results of Tests of Diesel Engines
Y\

Date of run
Length of run

in hours
Revolutions per minute

,

1

179.

Brake horsepower
Electric horsepower
Kilowatts

Pounds
Pounds

Load.
1-5-06

used in main engine per hour
used in compressor unit per hour
One-quarter oil used in compressor unit per hour
Total pounds of fuel oil used per hour
Pounds of fuel oil used per B. H. P.
Pounds of fuel oil used per E. H. P
Pounds of fuel oil used per kilowatt-hour
Pounds of jacket water per hour
Pounds of jacket water per B. H. P. -hour
Average temperature inlet water
Average temperature outlet water
B. T. V. per B. H. P.-hour
B. T. U. per E. H. P.-hour
Thermal efficiency of engine and dynamo ]
of fuel oil
of fuel oil

-.

'

68.15
54.5
40.7
42.75
40.5
10.12
52.87
776
.97

1.29
z. 033.
29-5
34

126.6
15,103
18,877

M

Load.

%

Load.

1-5-06

1-5-06

2
177-

2
174-5
194.9
170.6
127-3
82.5
35-87
8.97

133-7
113.

84.8
57.1

35.6
8.9
66
493
.580

91-47
.469
•

.718

-778

2.528.3
18.9
34
r35-5
9.594
II ,287

53

3.324
17.
34

137-9
9,127
10,314

Overload.
l-l3"o6

1-13-06

4

75

169.1

161.

249-7
224.8
167.7
106.37
38.93
9-73

263.8
237.5
177.2
126.66
38.33
0.58
136.24

116.
.464
.516
.69
-3.894.5

15-6
38.8
180

9.029
10,041

.516
573
.77
•

5.306
20.1
40
170
IO.04T
11,151

2545

24.6

B. T. U. per E. H. P.
Thermal efficiency of engine

I

1

2545

"
B. T. U. per B. H. P.
Percentage 13. T. U. in water jacket
Percentage B. T. U. in exhaust radiation and engine friction
Percentage H. T. U. in B. H P
Pounds of oil per ioo B. H. P. -hours
..^
Gallons oil per ioo B. H. P. -hours
Gallons oil per ioo kilowatt-hours
Fuel cost of loo B. H. P. -hours in cents with oil at 3.64 cents per gallon
Fuel cost of 100 kilowatt-hours in cents

16.8

26.4

27.8

28.1

25-3

19-5

24.3
47-6
28.1
46.4
6.3
9-4
23
34-2

26
48.7
25-3
51.6

i

.

-

18.

65
16.8

77-6
10.6
17.6
38.6
63

53-4
26.4
49-3
6.7
10.6
24.5
38.5

52-7
27.8
46.9
6-4
9.8
23.3
35-6

10.5

25.6
38.2

:
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:
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29,

Greenwich and Christopher

New

streets,

York, and

rotary converters and
sub-station No. 2 is
15 step-down transformers
at Washington and First streets, Jersey City, containing four 1,500-kilowatt rotary converters and
12 step-down transformers, and sub-station No. 3
contains

;

Cortlandt and Church streets, New York city,
two 1,500-kilowatt rotary converters and
Each sub-station will,
six step-down transformers.
in addition, contain one spare 1,500-kilowatt trans-

at

contains

former.
It

is

Pension System of the Western Elec-

expected

when

that

new

the

line

is

in

Modern

running time

the

Company

tric

industrial conditions are

will

furnish

the

complete

now

so strenu-

ous that large employers are paying more attention than ever before to the establishment of pension systems, which serve as an inducement to
continuous, faithful service. Recently the Western
Electric Company, which employs, perhaps, 15,000
hands, has established a pension system which is
now in complete working order, a number of
employes who are eligible having already taken
advantage of it.
President E. M'. Barton announced on March

between the various
suburban cities of New Jersey and New York
The General Eleccity will be reduced one-half.
operation

Company.

tric

1,500-kilowatt

five
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Iktouutcoh.
Full

electrical

Nome

i

Present residence address

equipment.

Present wort

Deportment

Present wages

QUESTIONS AND ANSWERS.

On pay roll or

per

Date of birth

Copper Loss.

House

To

Fro.

House

Present age

Record of Active Service.

months

'.years

Leaves of Absence exeocding

Peri ad in years

Frt,m

Period in

To

Ye»r»

fi

mos. ea.

With or
pay

withoui

Question.

H. C, Valparaiso, Ind.
We recently asked
this question
"What number of amperes of current at two per cent, loss, 220 volts direct current
P.

Wages

can be carried Ij4 miles over a
300,000-circular-mil copper cable?" In the Western
Electrician of September 1st your answer was:
"The answer to this question is 9.84 amperes, provided the return of this circuit also has a crosssection of 300,000 circular mils."
are somewhat
puzzled at this, as there seems to be quite a
difference of opinion in regard to the carrying
capacity of a cable of the size in question. One
erecting engineer represents to us that a cable
should carry with a two per cent, loss about 00
amperes. Naturally this raises the question with
us as to whether the mistake was made in printing
the reply. Did you intend to say 98 amperes, or
did you mean 9.84 amperes?

tor ten years

t<

at the generator,

vernge per year 1

The foregoing record of
rvice and wages is correel accord! og to Ihe Com.
pooy's record.

We

—

—

given 9.84 amperes is
correct, assuming that the total permissible loss
in the circuit (outgoing and return) is two per
cent., that the length of the circuit one way is
1% miles, and that the outgoing and return wire
each consists of a 300,000-circular-mil cable. The
calculation is as follows
Total length of 300,000-circular-mil cable 2 x/i
miles, or 13,200 feet, the resistance of which is
approximately 0.447 ohm. The permissible drop
in the circuit is two per cent, of 220 volts, or 4.4
volts.
The current in the circuit would therefore
be 4.4 volts, divided by 0.447 ohm, or approximately
984 amperes.

Question.
:

is

Answer.
The obvious meaning of "wattless," of course,
without watts or powerless. The condition for

the so-called "wattless current" is that the current
and electromotive force in a circuit shall be not
in phase with each other; i. e., the current arrives
at its greatest value at a different instant from
that

at

which the electromotive force attains

greatest

The
fact

idea

that

circuit

its

value.

is

of

wattless

the

measured

not

the

and current, as
than

in

current

power

arises
in

an

from

the

alternating

product of
a

electromotive force
direct-current circuit, but is

by an amount depending
This means that the
current in the circuit, as measured by an ammeter, is not all available for running a motor
under such conditions. Hence the conception that
less

that

product

upon the difference

a part of

As
a

it

is

"wattless."

a matter of

"wattless"

in phase.

fact,

current;

there
it

is

is no such thing as
merely a convenient

assumption.

There is only one current in an alternatingcurrent circuit, and that is the current measured
by an ammeter.
This current

part

of

the

time

flowing

with
and producing power. Part
of the time, however (under the condition of phase
difference, of course), it is opposing the electromotive force and consuming power.
Therefore
the power available or measurable with a wattmeter is the difference.
is

the electromotive force

The conception of the phenomena occurring in
an alternating-current circuit is often simplified by
the assumption of a working current and an idle
current, one-half cycle behind it in phase, both
existing simultaneously in a circuit.

190

pcrmODth

voltage,

lar

authorised, beginning

100.

Chairmen

Signed

..

from

.

of Peosion Board.

not

fatal,

before

IN APPLYING FOR PENSION

that the company had
"to make provision for

1906,

system
ployes,

established
its

faithful

the

em-

infirmity, may become
The sum
active service."

who, through age or

unable to continue in
$400,000 was set aside from the company's
profits as a pension fund, the unused portion to

of

draw
four

interest
cent.

per

from the company at the rate of
The president was authorized to

sum not exceeding

$150,000 annually
be added to the fund. Should
the aggregate -pension allowances exceed the amount
available from the pension fund at any time, in
the absence of action by the board of directors
increasing the fund, a new rate shall be established proportionately reducing all allowances.
Administration of the pension fund, under the
president of the company, is entrusted to a pension board consisting of five officers or employes
of the company, appointed annually by the board
of directors or executive committee. At present
Pension Board consists of H. F. Albright,
this
New York; F. V. Bennis, Chicago; C. G. DuBois,
Chicago; J. W. Johnston, Chicago, and F. H.
Wilkins, New York. Any action by the Pension
Board requires the affirmative votes of at least
three of its members.
All employes engaged in any capacity in the
operations of the company who shall have reached
the age of 60 and have been 20 or more years
continuously in the service may, at their .own
request, or at the discretion of the Pension Board,
be retired from active service and become eligible
to pensions.
Any employe who has been 10 years or more
continuously in the service and has, by reason of
injury or sickness, become totally incapacitated
from further work for the company may or may
not receive aid from the pension fund at the
discretion of the Pension Board. If aid is granted,
be for such amount and for such period
it shall
The word
as the Pension Board may determine.
"employes" means all persons who have received a
stated and regular compensation from the Western
Electric Company or its predecessor, the Western
Electric Manufacturing Company. Leave of absence
or temporary lay-off on account of reduction of force
not to be considered as a break in the conis
tinuity of service, but when such absence exceeds
six consecutive months it shall be deducted in
computing length of active service.
The following are the rules governing pension
allowances and conditions
"The annual pension allowance for each emFor
ploye retired for age shall be as follows
each year of active service, one per cent, of the
average annual pay during the 10 years next
preceding retirement.
"Pension allowances shall be paid monthly from
the date of retirement until c^ftth, and, at the
aside

a

profits to

:

M. Safety Switch.

are

crosses

that

circuits,

even

if

instantly

de-

the

switch

will

stay

closed.

FOR AGE.
28,

&

and must be removed

tected

BLANK FORM USED

so

other

Secretary of Pension Board.

from the

B. W. J.. Waukegan
What is the meaning
of the term "wattless" as applied to an alternating
current? And what is the effect of such a current
in a circuit?

ndation

Remarks
Pension oft

set

Wattless Current.

n the foregoing

Presented to Pension Board

H.

wires become crossed with any high-tension
circuit, the switch illustrated is designed to cut
out the current and prevent
damage. The switch can be
set to operate at a point only
a little higher than the reguIf

allowance.

I©

previously

will not be
permitted or recognized.
"Pension allowances may be suspended or terminated by the Pension Board in all cases of gross
misconduct.
"Neither the action of the board of directors, in
establishing a system of pensions, nor any action
hereafter taken by the Pension Board, shall be
construed as giving to any officer, agent or employe of the company a right to be retained in its
service, or any right or claim to any pension allowance, and the company expressly reserves its
right and privilege to discharge at any time any
officer,
agent or employe when the interests of
the company in its judgment may so require, without liability for any claim for a pension or other
allowance other than salary or wages due and

The
1 beheve the foregoing record of my service and waaes to be correct and 1
hereby make application for rclirenienl from active service with a pension

Answer.

The answer

company.
"Assignment of pension allowances

unpaid."
In applying for a pension for retirement for age
the applicant makes use of the form shown in
reduced facsimile herewith. If the applicant's average yearly pay for the last 10 years had been
$900, for illustration, and if his continuous years
of service had been 24, then the pension would
be 24 per cent, of $900, or $216, or $18 a month.
Pensions for disability are entirely at the discretion of the Pension Board.

:

:

discretion of the Pension Board, allowances may,
in exceptional cases, continue to widows or orphans for a further period not exceeding one year.
"The acceptance of a pension shall not debar
any retired employe from engaging in any other
business, which, in the judgment of the Pension
Board, is not prejudicial to the interests of the

It opens whether the wires
are in service or not, day or
night, and no injury to persons, fixtures, lamps or machinery can occur by starting while a cross is on and
not known.
It will open, it
is said, 0.05 of an ampere of
foreign current, and is instantaneous.
This
switch
is
recomSAFETY SWITCH
mended by the F. Bissell
CLOSED.
Toledo,
Ohio,
sole agent, for all installations whether high or
low tension, because, with the increasing use of
high-tension circuits and the congestion of conductors in streets, alleys and conduits, which brings
them in close proximity and frequent confusion,
there is danger that the high voltage will make
trouble.
If desired, it can be made to operate on
the appearance of a ground without the presence
of a high voltage. However, this feature has some
disadvantages and is practical only where a single
insulation is fed from one set of mains and where
there is no natural ground connection.
As the switch is short-circuited across the mains
there is an infinitesimal leak of current.
The resistance of the carbon rods is 5,000 ohms each, or

Company,

ohms

10,000

total.

Theoret-

pass 0.022 of
an ampere on 220 volts or
24 hours X 365
4.84 watts.
days X 10 cents per kilowatt
should give $4.24 per year.
In practice there is no cost
whatever.
On no volts the resistance
of carbon rods is just the
same, so the price for current figures $2.12 per year.
But the first installation consumes less than one-tenth as
much current as a 16-candlepower lamp of the best grade,
and the second consumes only
In
much.
as
'one-twentieth
this

ically,

practice

will

the

H.

& M.

safety

switch costs the customer and
the central station nothing for
current.

lightning arrester feavaluable to the central station which owns the
meter, and the switch should
switch open, therefore be installed ahead
of the meter.
The switch is designed to protect wires when
or when
circuit,
high-tension
crossed with any
struck by lightning, but is not a circuit-breaker for

The

ture

:

r

an overload,

is

;

;;
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Multiple-voltage System of Motor Control in Cloth-printing Establishments.
Cloth printing constitutes an extensive industry.
In most cases the work is done under contract,
the mill supplying the cloth as it comes from the
looms to the finishing company, which does the
printing, and puts it in proper condition for the
market. The printing is done on one side of the
cloth, and may be in black or some other single
Various
color, or maybe in a variety of colors.
kinds of cloth are printed, such as calico, dimity,
lawn, silk, etc.
The cloth-printing machine consists of a large

September

An Improved Type

The usual method of equipping a printing machine is to install the motor on the floor below
the printing room and belt up to a driving pulley
on the main shaft of the machine. In one installation the motors are all located on a balcony
above and to the rear of the row of printing
machines.
To save room, the most convenient
method of locating the controller is to mount it
on the ceiling of the floor below the printing
room, the shaft of the controller being extended
above, with the hand-wheel at a convenient height
in front of and to the right of the printing ma-

1906

29,

Lever Switch.

of

The General

Electric Company has recently developed a line of knife-blade switches to be known
as D-12 lever switches, which meet the requirements of this class of electrical apparatus. Sweated
joints have been eliminated as far as practicable,
and such joints as are sweated are reinforced by
other means of fastening. The crossbars are made
of selected black fiber secured firmly to the blade.
In order to provide for very low rise in temperature, the contact clips are generously proportioned

from hard-drawn spring copper securely pinned
and soldered into the clip blocks, and the hingeclips are provided with large and substantial spring
washers which serve to maintain good contact by
compensating the slight sweat incident to long-

chine.

On

account of the very slow speeds required at
different times, the four-wire multiple-voltage sys-

continued use.
Switches of this type can be furnished with connections either for enclosed fuses of the National
Electrical Code standard or link fuses.
Single and
double-pole double-throw switches have offset fuse

revolving cylinder around which the cloth passes
and bearing against the cylinder, with the cloth
between, are one or more, sometimes as many
as 10, copper rolls, called printing rolls, upon which
the design has been engraved, the number of rolls
being dependent upon the number of colors used,
.

separate roll being used for each color. The
in
revolving, takes up the color from a
trough into which it dips, and- impresses the design upon the cloth. From the printing machine
the cloth passes on through a drying room heated
by steam to a high temperature, whence it emerges
with the ink entirely dried, provided the speed of
its
passage through the drying room has been
properly timed.
Previous to the adoption of electric motor drive,
the printing machines were driven by a twin-cylinder engine, direct-coupled to the main driving
shaft of the machine, the variation in speed being
obtained by hand throttling of the engine. The
printing room was invariably a dirty, oily damp
place.
The inefficiency of these engines, together
with the large amount of condensation in the long
steam pipes between boiler room and printing room,
created a condition of power extravagance against
which the electric motor drive has produced most
favorable results in economy. The exhaust steam
from the engines has in some cases been used for
the heating of water, through indirect contact, for
use in the dye houses, but the economy of the
electric drive is so great that the live steam used
in place of the exhaust from the engine is not a
matter of much consideration.
The advantage of the multiple-voltage system
of electric drive of this class of work comes in
its cleanliness, economy of power, saving in
floor
space, and the ability to obtain a line of speeds
necessary for the varieties of work which may at
any time be put upon any printing machine. When
using but one color, different speeds may be required, according to the character and thickness of
the cloth, and the design being printed upon the
cloth, these conditions determining the maximum
speed permissible with proper setting of the color.
With a number of colors, which usually means
an intricate pattern, different speeds may be required to obtain the proper register as well as the
setting of the colors.
The printer finds the multiple-voltage
system
of
particular advantage in
"making ready," which usually consumes much
Mum in getting the proper register and determining
the proper pressure of the rolls to -insure good
setting of
the
ink.
For this work very slow
ds and quick starting and stopping are a neces5|
sity,
(luce he has all adjustments made and has
determined the proper speed for the work in hand,
proceed, adjusting on the controller the
lie lets
it
notch at which he desires to run, so that if it is
necessary lo stop the machine, it can be instantly
set to work again at the same speed and without
loss of time in finding the proper speed.

a

roll,

is said
to be better for this work than the
three-wife system. To obtain the slowest speeds, a
few steps of armature resistance are used, and
this has necessitated the development of a special
type of controller. This controller will give 18
speeds, the lowest of which are obtained through
Aside from the
the use of armature resistance.
necessity for the slower speeds, the throwing of
60 volts on the motor armature for the first speed
would cause a too sudden jump and result in
18
tearing the cloth. This controller, with its
speeds, meets the conditions of all ordinary work,
but in connection with a recent installation made
for
the
Glenlyon Dye Works, by the AllisChalmers Company, a new controller giving 41
speeds was developed and is now in satisfactory
operation.
Power necessary to drive a cloth-printing machine depends upon the number of colors" for
which it is built and in addition the pressure
necessary to force the ink into the cloth being
printed.
Experience has demonstrated that for a
machine built for three colors or less an AllisChalmers type
l7J4-horsepower 240-volt 750revolution motor is well adapted, and for any
greater number of colors, a 30-horsepower 1,000revolution motor is recommended.
The NI-136 balancer, having a capacity of 17H
kilowatts in each machine, has been found large
enough to take care of the six 30-horsepower
printing equipments already installed for the Glenlyon Dye Works, together with four other 12horsepower equipments in the same plant, but
driving another class of machinery. The multiplevoltage system lends itself well to the equipment
of other machinery in textile finishing works, such
as .soapers and tender frames, the latter being used
to stretch and straighten the cloth.
Soapers require a motor of approximately 18 horsepower at
900 revolutions per minute, and 12 horsepower at
900 revolution per minute is ample for tender
frames, the motor in both cases being directcoupled to the machine. The X-i controller gives
very satisfactory results with the 12-horsepower
motor driving the tender frames, and the X-2 controller is used with the 18-horsepower motor on
the soapers.
The multiple-voltage system has met with exceptional favor from the companies in which it
has been installed. It is stated that the use of
the Allis-Chalmers system
(using the H. Ward
Leonard patents) has, in some cases, been known
to effect a saving of over 50 per cent, in power.
In addition to the Glenlyon Dye Works at Philippsdale, R. I., already mentioned, this system has
been furnished to the United States Finishing
Company of Norwich, Conn., Algonquin Printing
Company of Fall River, Mass., and Arnold Print

connections,

tern

shows

Adams,

Mass.

The

illustration

a three-wire balancer for the multiple-voltage system.

of

set

fuses.

is

BOOK TABLE.
Electrical Industries, 1902. Special Reports of
the Census Office.
Prepared under the supervision of William .M. Steuart, chief statistician
for manufactures, Department of Commerce and
Labor. Washington, D. C.
Government Printing Office.
Pp. (9 by Iij/j inches), 786,
1905.
with 96 illustrations.
This book constitutes a compilation of data concerning the central-station electric-light and power
:

stations,

street

and telegraphs
information

and

electric

given

is

railways,

telephones

States.

While the

United

the

of

largely

for

the

year

some interesting facts of the
industry from the pioneer days up

June

30, 1902,

lighting
are presented.
In the part

ended

electric-

to

1902

and
power stations the text was prepared by Thomas
Commerford Martin, expert special agent. The
schedule of inquiry was formulated after consultation with experts and persons identified 'with

,

North

one

but

so arfuses are
on the load side. This arrangement can be varied,
however, and switches can be furnished so arranged that when open the fuses will be between
the switch and the service.
D-12 switches are
made in single, double, triple and four-pole types.

.

of

necessitating

The standard switch for enclosed fuses
ranged that when the switch is ooen the

H

Works

DOUBLE-POLE, DOUBLE-THROW ENCLOSEDFUSE SWITCH.

TRIPLE-POLE, SINGLE THROW
ENCLOSED-FUSE SWITCH.

THREE WIRE BALANCER FOR MULTIPLE-VOLTAGE SYSTEM OF MOTOR CONTROL.

covering

central

electric-light

the industry all over the country, but the absence
of uniform systems of accounting for central stations made it impossible to prepare a schedule that
would be easily applied to conditions prevailing in
different
plants.
Nevertheless, the canvass was
satisfactory, and, with a few exceptions, complete
returns were secured from all central stations in
operation during any portion of the year.
few
of the subjects covered in this part are: Recent
origin of the industry
effect of recent discoveries
comparison of private and municipal plants
comparison of gas and electric lighting; financial
operations; employes, salaries and wages; physical
equipment; output of stations; franchises; history
and development of electric lighting, etc.
The part on street and electric railways is
equally complete. In this Mr. Edward Dana Durand collaborated with Mr. Martin in the preparation of the text.
Statistics cover all electric railways, irrespective of their length, and all street
railways of whatever motive power. Among the
subjects treated are traffic and financial operations;
franchises, public regulation and public ownership
roadbed, track and electric construction
cars and
miscellaneous equipment
interurban-railway construction and equipment, and economic, financial
and social features street railways in Europe, etc.

A

;

*

;

;

;

;

etc.

Telephones and telegraphs are taken up in the
third report, which also includes municipal electric
fire-alarm and police patrol systems.
Messrs. A.

September
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Abbott and W. M'aver, Jr., co-operated with
Mr. Martin in preparing the text, the former as
The
to telephones and the latter as to telegraphs.
report, being for the calender year 1502, presents
statistics concerning the physical equipment, service and financial operations of the commercial and
mutual telephone and telegraph systems of the
country and the physical equipment of Independent
and rural telephone lines. It also gives data relative to the systems controlled in whole or in part
by railway companies, and the ocean cable systems
that were in operation all or part of the year.
V.

With

the publication of this
of the Census closes the first
the generation and utilization
for the transmission of power,
versation.

Improved

Inlet

report

the

Bureau

complete census of
current
messages and con-

of

electric

From

the service switch box double-braided wire
Sprague conduit is used to the meter box. The
meter box is made of galvanized iron with holes
punched in, same to take conduit.
These boxes
vary in type, depending on style of meter used,
and are made up to suit the conditions of the central station.
From the meter box the conduit continues to the cut-out for the house wiring.
in

A number of
made with these
brought

different

combinations

may
may

parts.
Overhead service
in direct to the service switch box.

be
be

Alternating wires may be run by bringing cables or
wires through one conduit, while large-sized cables
may be used on direct-current service by employing the three openings.
If a customer is disconnected and material is removed, there is no waste,

as all
again.

and Outlet Service Con-

253

parts,

This

Sprague conduit, may be used
not so in moulding work, as the

nections.
re-

quires that service conduit shall be continuous, and
in order to meet these requirements the arrangement shown in Fig. 1 has been developed and
placed on the market by the H. W. Johns-Manville
Company, ico William Street, New York.
The service-box clamps are made in four sizes to
over two-inch, 2j4-inch and three-inch iron
fit
pipe and three-inch fiber conduit, and are split
and bolted together in order to make a tight fit
The box is made in one piece with
to the pipe.
two openings, one in the back and the other in
front, and it may be twisted so as to allow the
conduit to come out from top, bottom, either side
This service box may also be used
or the front.
on a dead-end box, using the blank plates and
coiling up the cables inside.
dummy plate is
placed over the opening that is not used.
On the
other opening is placed the tube plate with three
openings.
If the cable is large and three single
conductors, as for direct current are used, the
three openings are used. If three small conductors
are used, then two of the holes are filled with
blank bushings.
Sprague flexible conduit is used for a conduit
between service box and Noark service switch, as
sho.wn.
Bushings to take three-eighth, five-eighth,
three-quarter and one-inch Sprague conduits are
used when cable or wire is small.
The openings
in the plates will take i;4-ineh Sprague conduit
without bushing.
For alternating-current work and

A

stores.

the manufacturing plants."

Standardization of Conduit.
The

report of the

latest

Engineering Standards

Committee of England on subjects of
electricians

is

Wiring"

greater part of the material is wasted.
The time
the wiremen is less in installing than
that with a moulding job.
This system practically
prevents the tampering with the wires between
the meters and the service, as no tapping can he
made without the evidence of wiring being tampered with.
Any number of customers may be
taken off service by use of cut-outs and bus-lines.
The system is in use by the Brooklyn Edison
Company, which has installed over i,oco services
of this type.

Line

being the group of large-area departOutside the congested-value district,
the potential hazard is high in a few instances where
large areas of lumber piles are grouped, but is
mainly very moderate on account of the almost total
absence of frame construction and the scattering of
ter, potentially,

ment

even

consumed by

The National Board of Fire Underwriters

gested-value district the potential hazard is moderate in the west section, high in the east and very
high in the central section, the most hazardous cen-

is

on

interest

to

Conduits for Electrical
This concerns the adoption

"Steel

(No. 31).
standard lengths, diameters, internal and exand threads for the steel conduits used for
encasing internal electrical wiring, as well as for
underground work.
The British committee's report was made after a
careful consideration of the subject, testimony having been taken and measurements carried out at
the Natural Physical Laboratory.
The question
of threads and gauges to be adopted was submitted to the sectional committee on screw threats
and limit gauges.
It is laid down in the report
of

ternal,

•

Construction Specialties.

A

simple expansion bolt, made by the Star Expansion Bolt Company of 147 Cedar Street, New
York city, is illustrated by one of the accompanying cuts. It requires a hole just large enough
for the insertion of the expansion parts or shield.
The lag screw being turned into the expansion

Star Screw Anchor.

Star Expansion Bolt.

Star Cable Doe.

LINE CONSTRUCTION SPECIALTIES.
plain and screwed steel conduit for electric
wiring are recognized as standards, and _tables are
given of standard dimensions of both classes before
enameling or galvanizing.
The standard
lengths are given as 10 feet, 12 feet or 14 feet,
and the necessary tests, prior to the rejection or
acceptance of any batch of conduits, sockets, coupthat

Star Bridle Ring.

LINE CONSTRCTION SPECIALTIES.

FIG.

I.

INLET AND OUTLET SERVICE.

when

cables are over 80,000 circular mils, an alternating-current plate (Fig. 2) which will take 254inch iron pipe is used. If it is necessary to go up or
down from the service box the alternating-current
split elbow (Fig. 3) is used, and iron pipe is continued to the Noark servijce switch.
The conduit
is continued to a guard which fits over the switch
box, these guards being made right and left in order
to go on either side of the service switch box. The
end of the guards takes the same plate as the
service box and any combination can be effected.

part causes a direct expansion irrespective of the
nature of the article or material being fastened.
The screw anchor is especially adapted for small
fastenings both in connection with wiring, the
fastening of fixtures and the fastening of various
parts to slate and marble switchboards.
For this
expansions are usually necessary.
The star anchors are made of a soft composition which can
be used almost anywhere without marking or defacing the surface of the material into which they
are placed. They permit the screw to cut its own
thread, enabling the use of either wood or machine
screws.
The hold is declared to be absolute and
vibrations do not materially affect it.
The Star cable dog is designed for fastening
cables to substances other than wood. The method
of expansion- requires a smaller hole than heretofore, and eliminates the necessity of using wooden
These plugs often rot or dry out, while the
plugs.
Star cable dog cannot be affected in any way by
the weather or natural conditions.
Enameled bridle rings are used generally by telThe enamel insures entire inephone companies.
sulation,
absolute smoothness, eliminates chafing
Its
of the wires and is rust and weather proof.
form enables the wires to be readily removed and
inserted at any time, but they cannot work out or
be displaced by action of the wind or by strain.

Electrical Conditions in

Philadelphia.

For the National Board of Fire Underwriters, a
committee has made a report on the city of Philadelphia, and in connection with the fire-alarm system,
"Manual central-office type.
comments as follows
Headquarters good, except for a few details. OperMethods of handling
ating apparatus satisfactory.
Boxes not of the most
alarms unnecessarily slow.
:

mostly without keys attached.
circuits underground. As a whole, good."
In relation to wiring for electric light and power,
the committee says: "Municipal control exercised
over outside wiring only;, laws well enforced, though
reliable type, but fair,

Distribution

fair.

Good proportion of

practically limited to low-tension pole lines.

Under-

Association maintains fairly rigid supervision over all inside wiring coming under its jurisdiction, but is too shorthanded properly to control
New wiring in good condition old,
the situation.
only fair. Electrolysis is under control. In the conwriters'

Fig.

2.

Plate.

Fie.

3.

Split Elbow.

INLET AND OUTLET SERVICE.

;

lings,

etc.,

are

explained.

Equipment for Soulanges Canal Power
Station.
The Montreal

Light,

Heat and Power Company

recently contracted with the Canadian Westinghouse
Company for a large addition to its power equipment for the new Soulanges Canal power station
on the St. Lawrence River.
The equipment consists of three 3,750-kilowatt revolving-field alternating-current two-bearing generators connected to
water turbines. These generators are of 7,200 alternations, 4,000 volts, three-phase, operating at 225
revolutions a minute. There are also two 150-kilowatt direct-current 125-volt exciter units. Westinghouse 2,500-kilowatt oil-insulated water-cooled
transformers to the number of 13 are an important
part of the equipment.
Seven of these transformers will be used for raising the voltage at the generating station from 4,000 to 44,000 volts, and six
of them will be used at the lowering end of the
transmission line, stepping down the voltage from
44,000 to 12,000.
The generators and exciters will be controlled by
motor-operated rheostats, and the complete switchboard apparatus, which the Canadian Westinghouse
Company is furnishing for both the main and substations, will involve the latest type of electrical control, representing the highest development of switchboard apparatus. This contract is among the largest recently placed in the Canadian field.

New Telegraph
A

Service to Cuba.

of incorporation of the Commercial
Company of Cuba was filed at Albany,

certificate

Cable
N. Y., on September 12th. The company is organized with a capital of $100,000, to operate telegraphic communication between New York and
Havana, by way of Florida and Key West. The
The diprincipal office is located in New York.
rectors are William W. Cooke. Samuel S. DickBeck
of New
enson, George Clapperton and Albert
York city, Clarence H. Mackay of Roslyn, L. I.,
and Dumont
Albert B. Chandler of Brooklyn
Clarke of Dumont, N. J. Simultaneously with the

announcement of the incorporation of this company
came a report that on December 7th the Mackay
Companies will open for business a cable system
between the United States and tne sister republic
in competition with the Western Union Telegraph
Cc :upany.

.
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Practical Central-station Operation.
By Charles Sharpe.
To begin with, I assume that the manager has
1

been supplied with a modern station,
generators,

engines,

ers,

It

etc.

efficient

now

boil-

devolves

upon him to secure the best results from the
He will, in the first
equipment at his disposal.
It may conplace, have the feed-water examined.
tain some substances that should be eliminated
renor neutralized, some microbe that should be

Then the coal should be andered innocuous.
alyzed and experiments made to determine what
variety and grate will give the most economical
I have sometimes found that it is not
results.
always the coal that is the cheapest in price that
not think it wise
is the most economical, and I do
rather
to purchase coal simply on analysis, but
make a test of the coal in your own boilers and
under different conditions.
The flue gases should have attention to ascertain if an undue number of heat units are escapThe manager may do this
ing up the chimney.
himself or he may delegate these duties to a subordinate

;

has

he

if

forgotten

chemistry

his

it

would be better for the other fellow to do it. The
boiler-room cannot be watched too closely, for
otherwise many a dollar goes up the flue.
Recording chart instruments, including steam
voltmeters,
available place.

gauges,

etc.,

The engines should be

should
so

be

put

in

every

arranged and operated,
economical load for

that each will carry its most
as many hours a day as is
study of the load curves will
this end.
It is sometimes practical to'

possible.

A

accomplish

careful

much

to

have mutually satisfactory agreements with power consumers whereby
the hours of their demand are so shortened that
the

—

power load does not overlap the lighting load.
this is done, there will be a marked saving

When

olant equipment.
Direct-driven generators are of great advantage
and afford a saving over belt-driven machines.
Long line shafts are an abomination and should
be discarded if possible.
The output of the station should be accurately
measured at the switchboard and a daily record
It is needless to say that a daily record of
kept.
water (if purchased)', oil and waste and
coal,
By adding the
other material should be kept.
station wages to the cost of these and dividing
by kilowatt-hours as measured at the switchboard,
the actual cost at
it
is an easy matter to obtain
the switchboard.
Comparison of results obtained should be made
from day to day, fluctuations noted and causes asComparison should also be made with
certained.
results obtained at other stations, and if comparisons are unfavorable, ascertain the fault, and corin

.

.

.

rect.

Test the station meter' regularly and keep it acDirect-current meters are particularly apt
curate.
Consumers' meters should be freto give trouble.
Compare the total reading on
quently tested.
consumers' meters with the station meter and
see what the loss is between the station and consumer; if too high, investigate and remove the
cause.

Have your employes divided into a convenient
number of departments. The number of departdependent upon the size of the plant.
is
the head of each department make a daily
report, particularly full in case of accidents and
Let each employe underunusual occurrences.
stand what he is expected to do, and hold him
responsible for the faithful performance of his

ments

Have

Confusion will be avoided if orders and
go through a regular channel, and the
man who does the work is instructed by his immediate superior.
I
think that it is a great advantage to the company to furnish its consumers with free lamp
renewals.
A good lamp should be supplied, and
all the elements entering into the quality of excellence
should be considered before selecting a
is
not apt to prove the
lamp. The ciieapest
duties.

directions

in
the long run.
When the company furnishes a first-class lamp, one of reasonably long
life with low wattage, there is apt to be less complaint upon the part of the customer.
When a
customer furnishes his own lamp, he is apt to be
controlled only by the first cost of the lamp, purchasing lamps of varying wattage which require a
large amount of current and give poor results
Such conditions produce large bills and dissatisfaction and cause the customer to blame the company.
1 he average company often fails to appreciate
the benefits of persistent advertising.
Snappy advertising will attract the attention of many who
will become interested in the advantages of electricity
and ultimately become customers.
I
do
not mean newspaper advertising necessarily, although that form of advertising, all considered, is
Vary the methods. A demonthe most profitable.
stration of the manifold domestic uses of electricity for ironing, cooking, etc., is useful.
If the business is large, a soliciting department
will be found useful.
It is surprising how much

best

A paper read before the Illinois State Electric Association
111., September 20, 1006.
Mr. Sharpe is connected
with the People's Power Company of Moline, 111.
i.

at Springfield

business a courteous, well-qualified solicitor can
great many people livobtain in a brief time.
ing in houses that have not been wired freely
admit the advantages of electricity and admit a
desire to use it, but fear the expense of wiring.
This business can easily be secured by showing
the customer the comparatively small cost of wiring,
It might
and, if, necessary, guarantee the estimate.
not be a bad plan to do such wiring yourself,
taking no profit, but looking to the profit in supplying the current.
It is usually advisable to confine the solicitors'
efforts to territory already covered by the comWhile it is easier, perhaps, to sepany's lines.
cure customers in outlying districts, such business
is commonly unproductive, as meters are scattered
and long runs of wire are required to reach them.
Transformer losses in such districts are very
Do not understand me as advocating an
heavy.
unenterprising policy, but experience has shown
that it is best to be conservative.
A solicitor can secure a great deal of small
motor business. This business usually pays good
It is preferable
rates and is extremely desirable.
that the company furnish the motors at cost, in
all cases keeping the initial cost to the consumer
to the lowest amount.
would like to know what is the largest size
I
single-phase motor that should be put on the lighting circuits and whose make is giving the best
results.
[See discussion on this paper, page 248.
In talking with different managers I find
Ed.]
that some are using as high as 15 horsepower.
I
believe that the location of the company's
office should be given much thought by the manager.
great many of the old-time managers
seem to think that all that is necessary is to have
I
a two-by-four space for the office at the plant.
think that the office should be iu the central part
of the business section of the city, and one can
well afford to pay the rent in such a location.
You want to be close to the people, and in position so that the people can easily reach you.
In conclusion I want to say a few words about
the preparation and adoption of some system of
uniform accounting by members of this association.
Without some such system, it is absolutely
impossible for us to make comparisons of our
business.
In the. absence of such system a great
deal of our talk about costs, profits and losses is
meaningless, and much that should be of the
greatest value becomes unavailable for our guid-

September

ance.

[The association took steps to collect data of
operation on which to base, perhaps, a system of
uniform accounting. Ed.]

—

Industrial Activity in Egypt.
Charles M. Pepper, special agent of the United
States, has furnished an interesting and comprehensive report on trade conditions in Egypt, which
shows that the land of the Pharaohs has turned to

modern methods

for the development of its reprepared to take its place among
the most progressive of commercial countries.
Mr.
Pepper points out that the wonderful development
that will follow the completion of irrigation proj-

and

sources

is

require a large amount of modern machinery of every description, including farm and
industrial machinery.
His report is sent from Alexandria, and he has this to say of electrical machinery
"The prospect for electric installations is a fair
one, though Arab villages do not take to electric
lighting with such avidity as do many other primitive communities.
Besides Alexandria and Cairo,
some of the largest towns are the main dependence,
as are also the big plantations.
Electric railways
(trolleys)
are being extended, and recently the
main suburban line of Alexandria has changed
from steam to electric power, in harmony with the
tramway system of the city. Telephone and telegraph lines under the state are likely to be materially increased.
One of the chief American electrical companies seeks business in Egypt through
its
European office. The importation of electrical
apparatus is valued at $750,000 yearly."
ects

will

:

:

Copper Market
Copper Gossip of New York, September 20th,
says that "copper prices keep climbing, and the
objective point of the market appears to be 20
cents.
The metal is in remarkable request, and
persistent buying for future delivery has infused
an exceedingly strong tone into the whole situation.
There has been a great increase in the volume of trading in the copper market, and prices
have advanced sharply under the influence of an
enormous demand.
Buying of electrolytic wire
bars on a large scale started in August at iS'A,
and has continued right along to 19 cents at each
stage of the advance.
The copper situation is
strong, and the fact that consumption has broadened out, notwithstanding the advancing prices of
the last two years, is the best proof of the urgent
character of demand.
Large sales have been made
for deliveries during the balance of the year, and
more recent transactions include deliveries for
the first three months of 1907.
There has been
great eagerness to secure supplies, and more inquiries have come to producers than can possibly
be entertained."

1906

Relation of the Alternating-current
Motor to Central-station Power
Business.

A

A

29,

1

By
The bearing

E.

W.

Lloyd.

development of the alternating-current motor has on the securing of power
business is greater than generally supposed.
It

is

not

that

the

the

intention

to

treat

this

subject

in

any but a general way, the object of this paper
being merely to call to your attention the necessity
of tne co-operation of central-station men with
the manufacturers, encouraging them in the design
of apparatus that will meet the requirements of
customers applying for central-station service.
all run across cases where business was lost
because we could not secure motors that would do
the work as satisfactorily as the direct-current
motor, the margin between the cost of the operation of a private plant and central-station service
being so small that in order to secure the best
results from machinery the manufacturer often decides to install his own nlant and direct-current
motors with a resulting loss to the central-station

We

company.
If we can secure motors that will do the work
asked for by the customer we will help our own
cause materially.

With the increase in the capacity of central stations and the tendency toward the generation of
alternating" current at high potential in large units,
it
has become possible to furnish power in large
quantities at a low price to the consumer several
miles from these central stations.
If this power can be furnished directly from our
overhead or underground lines with the use of
transformers instead of installing sub-stations, even
for large quantities of power, the saving to the
central-station companies will be material.
Some
companies are today installing sub-stations on customers'
premises,
furnishing
them power and
standing the loss in transformation, as well as the
investment involved.
The last few years have seen a large increase
in the use of alternating-current motors in connection with factory work.
This has been largely
due to the decreased cost of these motors, the

now aporoximating closely prices of directcurrent motors of the same sizes and speeds.
Excepting on tools and machinery requiring
variable speeds, the alternating-current motor is
generally admitted to be a better prime mover than
the direct-current motor, owing to its overload
prices

characteristics.

This motor .having been developed to a point
where it can be guaranteed as a perfectly reliable
prime mover as far as ordinary work is concerned,
we are only waiting for the development for variable-speed

work

for

factory use.

There have been numerous developments on single-phase and multiphase motors
for
variablespeed work by different manufacturers, one company having on the market single-phase motors up
to three horsepower that will do variable-speed
work with very fair results.
While, as with the three-phase motor, the operation of this type of motor is not as successful as
the direct-current motor, still it is a great step
in advance and of the utmost importance to central-station companies.
Already the possibility of equipping cranes and
hoists with, alternating-current motors has been
realized.
In Chicago we have several manufacturers using current from the three-phase 220-volt
60-cycle system who have their factory equipped
with traveling cranes using three-phase motors.
These equipments, while not perfect, are reliable
enough so that the men using them are very well
satisfied.
In fact, one larce customer, having approximately 700 horsepower in motors, is changing over a number of traveling cranes from directcurrent to alternating-current motors.
This is being done in order to save the loss in the changing
of the current from alternating to direct current
through rotary converters.
One large alternatingcurrent crane is already in operation and is proving entirely satisfactory.
have also equipped several jib cranes with
alternating-current motors with satisfaction, being
able to handle molten metal in five-ton ladles with
perfect safety.
One large foundry has several ladles running on
tracks equipped
with variable-sneed alternatingcurrent motors, enabling the operator to tip the
same at will, and as easily as if equipped with
direct-current motors.
For small printing-press work we have arranged
to install three-phase variable-speed motors on cylinder presses, and while we know it is not possible
to get the wide range of speed or efficiency possible with the direct-current motor, still the installation is a great improvement over the old installation of belt drive and cone pulley.
The possibility of equipping alternating-current
motors with automatic starting devices is bound
to be realized.
With this device it is possible to
start and stop a motor driving an air compressor
from the varying pressure in the storage tank.

We

1.
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a starter
will guarantee.

ready for the market

With alternating-current motors doing the work
described above, the troubles of obtaining power
business in larger quantities are to some extent
overcome, as one of the most difficult obstacles in
the way of obtaining this business was the fact
that the alternating-current motor was not capable
of giving anywhere near the duty to be obtained
of the direct-current niotor.
The alternating-current motor has many advanIts ability to operate under overloads, which
tages
would destroy a direct-current motor it can operate in dirty places without extraordinary attention; its freedom from sparking; and last, but
not least, the low cost of maintenance.
The direct-current motor has been specialized
in many ways and designs, and in small sizes is
made to accomplish results economically by the
removal of many of the friction losses present in
shops where shaft driving was used.
The manufacturers of alternating-current apparatus have not as yet made these motors to meet
conditions required in individual driving, such as
:

;

that used in connection with stereotype machinery,
printing machinery, bookbinding machinery, or any
of the small tools now generally equipped with
individual motors, but there is no reason why this
cannot be done.

Alternating-current motors equipped with backgears would find a ready market today, as the
demand for individual drive on all classes of machinery in factories is more pronounced every day.
As near as I can ascertain, there has not been
the demand on the manufacturers for variable
speeds in these motors that there might have been
the manufacturers being left to do the experimenting, if not leisurely, still not as fast possibly
as if the demand had been greater and more urgent.
Certain manufacturers of apparatus have refused,
not later than a year ago, to manufacture traveling cranes equipped with alternating-current motors, and if it had not been pointed out to them
in a forcible manner that their competitors would
get the business, they would still be in the same
frame of mind.
If our central-station power business is to increase in outlying districts and we are to take
care of this business with the same advantages
to the customer as in the districts where we furnish direct current, we must have a prime mover
that

will

cases.
efforts to obtain

fit

all

In our
power business in the
alternating-current districts, we find that it is essential that we be able to recommend to our customers elevators that will operate satisfactorily
on the alternating-current system without undue
disturbance to the pressure on these lines.
There has been a large amount of money and
a great deal of thought put into the development
of a direct-connected alternating-current electric
elevator, but I believe it safe to say that the progress made in the last two years has been greater
than in the previous 10, and that the next two
years will see even greater advances along these
lines.

We

can

now

alternating-current multiphase
service giving
excellent results, as the manufacturers are readv
to place on the market machines of this type that
have been perfected to such a point that their
operation is quite satisfactory, the manufacturers
stating that the machine takes about double fullload current in starting.
While, as true of other alternating-current motors for regular duty, they are not as good as are
direct-current motors, as yet, still these elevators
are very excellent indeed, considering the many
difficulties that were necessary to be overcome in
connection with their design and manufacture.
all know that when the direct-connected direct-current elevator was connected to our lines
years ago, many of the companies had serious
trouble with their pressure on these lines.
The demand for the alternating-current elevator
is growing rapidly, and in direct proportion to this
demand the design is becoming better.
It is possible
today to obtain an alternatingcurrent direct-connected multiphase elevator that
is practically noiseless
in its operation, so far as
fhe motors, brakes and controller are concerned,
and as these three sources of noise have been
the
objectionable features in alternating-current
elevators in the past, we can safely say that an
elevator of this type can be secured that is prac-

motors

We

in

see

connection with elevator
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months an alternating-current motor with
magnet control in their shops. They
the machine has not had any further
adjustment than that which would be required by
an ordinary direct-current controller. This machine was also automatically operated by push-

nine

alternating
assert that

buttons.

While

did not have the pleasure of seeing this
operation, I will say that the alternating-current magnets operated
in" conjunction
with the elevator, which was equipped with a small
dynamo operating fhe acceleration magnets, did
not make a particle of noise. The elevator in
question had a speed of 210 feet a minute. The
elevator company promised speeds up to 300 feet
a minute for 1,500-pound lifts.
These elevators are equipped with alternatingcurrent magnet brakes in the same general way
as the direct-current elevators. The brake on the
worm shaft seemed to work perfectly.
In addition to the electric brake, this car was
equipped with a device preventing accident to the
elevator, should there be any phase changes on
the line. This device would prevent the operation
of the car until the trouble was rectified.
The push-button type of elevator has not, 1
believe, received the support from central-station
companies that it should. This type of elevator
is in an excellent state of development, and there
is no doubt a wide field for its use in apartment
buildings in outlying districts.
This push-button elevator, has been perfected in
connection with an alternating-current multiphase
motor to such an extent that it can be operated
very satisfactorily, at least good enough for all
ordinary purposes.
The hoisting part of the apparatus runs very'
smoothly, and the controlling part of the mechanism is very fine indeed, it being practically impossible to have an accident on this type of machine through any thoughtlessness on the part of
the person operating it.
Outside of New York, I am not aware that
tnere are any automatic elevators to speak of, even
in the largest cities in this country, while in Europe, I am told, they are quite common.
Taking it altogether, the situation as regards the
electric elevator is very flattering
indeed.
The
progress being made is very good and promises
to continue.
I

controller

in

The experiments being conducted

in connection
types of electric elevators cover a large
field, and a great deal of money is being spent
and many able men are constantly designing new
devices for the perfection of this class of elevator.
The progress in the design of single-phase motors in connection with direct-connected elevators
has not been as satisfactory as with the multi-

with

all

phase motor.

We

have one single-phase direct-connected elevator on our lines in Chicago which was installed
The old apto replace an old 500-volt machine.
paratus was used, the motor and controller only
being changed. The operation of this elevator,
while giving fairly good results to the apartment
building, is hardly satisfactory to lis, as the starting current is about five times the full-load current.
When the line is well loaded the effect is not
appreciable, but during times when the line is
lightly loaded the effect on the lighting system is
very noticeable.
The motor in getting up to speed makes considerable noise,

speed

is

and even when running

more noisy than

desirable.
will in
it

at

normal

The company

a short time
making it declares that
be able to place on the market a machine that will
act more satisfactorily, but there is room for a

considerable improvement before this outfit will
approach the smoothness of operation of the multi-

phase machine above mentioned.

We

hope to see many improvements in the design of alternating-current apparatus, and, as stated
in the first part of this paper, we should co-operate in encouraging the manufacturers in making
apparatus that will suit all conditions of service.
Unless we are prepared to make considerable
reductions in the price of current, we must get
this class of business by removing every possible
waste, increasing the output of each machine and
improving the operation of them by the application
of devices that can be operated electrically and
automatically.
While investigating the progress made in the
manufacture of alternating-current elevators, the
improvements in the electric traction elevator were
tically noiseless.
brought to my notice, and I thought a word at
I had the pleasure of examining a machine of
this time, while somewhat outside of the scope
this type in operation, and it was as free of noise
of this paper, might not be amiss regarding highas is necessary, running practically the same as
speed electric elevators for office buildings.
a direct-current drum-type machine.
Today in the larger cities the use of electric
This machine
is equipped with magnet control, the
elevators has increased to a very large extent, so
main magnets operating directly from the alternating-current
that owners and builders of high buildings sericircuits.
ously consider, and very often favorably, the inDriven from the worm shaft by a Reystallation of electric elevators instead of hydraulic.
nolds silent chain is a small direct-current dynamo, which is used to furnish current to the
Not only the first cost is less, but the electric
elevator has been perfected to such an extent that
acceleration magnets on the controller.
the smoothness of operation compares favorably
Machines of the larger sizes are equipped with
with all types of hydraulic elevators, not only for
this
direct-current
dynamo, while machines of
local but for express service, either in dry-goods
smaller sizes, for apartment-house work, can be
stores or office buildings.
operated with alternating-current magnet controller without the
The traction elevator has practically solved the
use of direct current, and the
high-speed, high-lift electric-elevator problem, and
elevator companies are prepared to take orders
for this class of machine at this writing.
while there will no doubt be many improvements
The manufacturers have had in operation for in electric elevators in the future, still this type

of elevator is bound to have a great influence in
favor of central-station service in office buildings
and stores in our large cities, owing to smoothness of running and economy of operation.
The traction elevator can be placed either on
the roof of a building or in the basement, whichever, is the more desirable and economical, taking
up^ little space in either location.
The main objection to the traction elevator today
is that it is not quite as economical
in the consumption of current as the drum type of elevator,
owing to the very low motor speed and correspondingly large size of the motor.
The present motor for this type of elevator has
a speed of from 60 to 100 revolutions per minute.
To make a commercial piece of apparatus of
this speed, the efficiency of the motor is sacrificed
to some extent.
Necessarily the size of a motor
of this speed is larger than that of the standard
commercial motor, and the shop and material costs
are greater.
Experiments are at present being made with
high-speed motors for traction-elevator work, and
the prospects of obtaining satisfactory results look
-

very

bright.

If

this

feat

accomplished

is

will

it

further reduce the initial and operating cost of
the traction elevator.
The drum type of machine has been improved
greatly in the last few years. The magnet control
has had a wonderful influence on the smooth running of machines of this type.
The electric brake has also been improved, and
this type of brake is not only now applied
to the
worm shaft, but is also applied internally to the
drum itself in such a way that it greatly increases
the smoothness of the operation of this type
of
elevator in stopping, thus permitting the operation
of drum types of elevators at high speed, and, according to the manufacturers, up to 400 feet a
minute.
More strenuous missionary work among architects and owners of buildings about to be erected,
with information of the proper sort in regard
to electric elevators, would go a long way
toward
increasing the popularity of this type of machine.
The elevator companies are. in this position:
They are able to build any type of machine, and
it makes- little
difference to them whether or not
the customer uses central-station service. It is up
to the electric-light companies to take hold of the
situation in a methodical manner, obtaining accurate information regarding the cost of operation
of different types of elevators. There have been
many figures submitted regarding these costs, but
I believe the subject will stand closer investigation.
With the advance in the design and manufacture
of electric elevators, placing this machine on a
high plane, it seems to me that enough evidence
could be secured so that we would not be afraid
to present the true costs of operation to our customers, with great advantage to ourselves.
•

Proposed Telephone Competition

In

Chicago.
The Manufacturers' Telephone Company

of Chiorganized by the Illinois Manufacturers' Association, submitted a proposed ordinance to the
City Council at its meeting on September 24th.
It
provides for a grant extending over a period of 30
years.
The city, however, may take over the property at the expiration of 20 years upon the payment of the cost of duplicating the plant, plus a
S per cent, addition as compensation for the compulsory sale.
__
cago,

On or before January 1, 19x19, the company
agrees to have telephone exchanges in operation
and be ready to serve at least 25,000 subscribers.
On or before January 1, 1910, it is to be able to
In case of failure to
serve twice this number.
carry out these provisions, it shall forfeit to the
city $50,000 within four- months under penalty of
having the ordinance repealed. The city is to have
one-fourth the annual net profits if the company is
given an exclusive franchise.
Business telephones on a direct line and for unOn a twolimited service are to be $go a year.
Similar
this
service would be $60.
party line
service for residences is proposed at $60 and 45, respectively.
Direct business lines on a measured
service (1,000 outgoing calls a' year) will be $50 a
year; and on a two-party line (700 calls) $35.
This class of service for residences will be placed
at $30 and $20, respectively, the limit to outgoing
Four-party measured
calls
being 600 and 400.
service will be offered business houses at $25 and
Extension sets and private
residences at $15.
switchboards are proposed at prices considerably
lower than those now prevailing.
The proposed ordinance provides that the company shall furnish free of charge telephone service
in the various municipal offices in the City Hall
and shall also, if required, rent to the city telephones for the exclusive use of the police and firealarm systems at the annual rental of $1.50 for
each combined transmitter and receiver. Either the
mayor or the commissioner of public works shall
The books of the
be a director of the company.
company shall be open to examination by the city
comptroller at all times during business hours.
The Council sent the ordinance to the gas, oil
and electric-light committee.
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CORRESPONDENCE.

Ohio Telephone Notes.
Up

time the Ohio telephone syndicate
has paid to the Federal Telephone Company over
$1,000,000 on the securities purchased some time
ago, the last payment being $225,000. As fast as
the money is paid in securities are released for
The
this syndicate or for disposal in other ways.
securities that were not taken by this syndicate
have been underwritten by the Everett-Moore synIt is thought that the remainder of the
dicate.
payments will be made within a short time, after
which the Federal Telephone Company will be dissolved.
The Cuyahoga and United States telephone
companies will be left in the hands of a voting
The latter has taken over
trust for five years.
the control of the smaller companies that came
into the hands of the Ohio syndicate by purchase
to

and

their affairs are all in

good shape.

The Black River Telephone Company

of Lorain
spending quite an amount for improvements,
providing for additional service.
A new lamp-line multiple switchboard has been
received for installation by the Marietta Telephone
Company at Marietta. Besides this, 100,000 feet
of new cable will be hung, 18,000 feet of cable
will be placed underground, new telephone instruments will replace the old ones and the houses
The company will spend about
will be rewired.
$65,000 in improvements, and the plant will be in
is

new

a

Frank

one.

Beam, manager

L..

of the

Ohio Telephone

preparing a schedule for the nine
The first
district meetings to be held this fall.
one will be held in Cleveland early next month.
The GeaUga County Telephone Company has
brought action in the Probate Court asking that
the mode of use of the streets and highways in
the village of Chardon be determined. The company has fought for a long time to secure a franchise in the village, but failed.
C.
Association,

is

Indiana Telephone Items.
a recent meeting of the directors of the Lafayette Independent Telephone system, Frank O.
Cuppy was elected manager, succeeding O. T. Friberg, who was elected secretary of the company.
The board practically decided upon the installation
of an automatic telephone system in Lafayette.
dispatch from Laporte announces that a combination of Independent telephone managers was
formed at a meeting held in that city for the purpose of constructing a toll line from Indianapolis

At

-

A

This announcement is regarded with
some surprise by the officials of the Indianapolis
Telephone Company, since it is alleged to be a
party to the combination. According to the dispatch, the companies interested represent 20,000
subscribers, and the line is to be built to estabcompetition with the
Bell
company. The
lish
plan is said to have emanated with the automatic
telephone interests. The New Long-distance Telephone Company, which is building a toll line from
Indianapolis to South Bend, by way of Logansport
and Wabash, disclaims any knowledge of the comChicago.

to

bination.

The City Council
the city attorney to

of

Columbus has

instructed
a close investigation of
the franchise of the Citizens' Telephone Company
with a view of requiring the company to make
such improvements in its plant as will assure a
better service.
S.

make

Telephone News from the Northwest.
The Mazeppa (Minn.) Telephone Company has
anounced a reduction of rates to $1 per month for
either business or residence service.

The Dakota

Central Telephone

Company

of Aber-

deen, S. D., will make improvements to its local and
toll systems to cost $250,000 or more.
George M. Miles of Winona, Minn., has been
placed in charge of the local telephone exchange at
Wadena, Minn., succeeding E. G. Heinrich, resigned.
The Seiple Sectional Pole Company of Minneapolis has been incorporated to engage in the manufacture of a jointed iron telephone pole. The company is capitalized at $140,000. Henry and Oliver
M. Seiple are at the head of the company.
7 he Fergus Falls Telephone Company has sold
its
exchanges at Fergus Falls, Battle Lake and
Henning, Minn., and 220 miles of toll lines, to the

Northwestern Telephone Exchange Company.
Franchises looking toward the establishment of
an Independent telephone system in Omaha, Neb.,
have been introduced by the Gate City Telephone
Company and the Home Telephone Company and
are

being considered

by the

council

of

that

city.

R.

GENERAL TELEPHONE NEWS.
The Telegraphone Company
has

been

incorporated

with

of Little Rock, Ark.,
a
capital
stock of

$300,000.

The

Roosevelt

Portales, N.
capital stock

County

Telephone

M., has been
of $25,000.

Company

incorporated

terey

to

connect the

City of

of
a

September

12.

—A

Paris

scientist,

Mr.

Maiche, says that he has invented a system of
space telephony which already works for a hundred feet or more, but as the present apparatus is
a small and an experimental one, he expects to
give it a much greater power so as to cover long

He

now

able to operate between two
telephone posts which are set up on his premises
in the suburbs, and the articulation is said to be
The apparatus consists of a wirevery clear.
wound frame for each post. To the frame are
connected a specially designed induction coil, battery and a telephone receiver.
Different questions relating to electric traction
were well discussed at the international congress
which was held at Milan during the month of Sentember.
The congress dealt with the subject of
tramways and smaller railroad lines, the latter inthe
narrow-gauge roads, of
cluding
especially
which a great number are now operating on the
distances.

is

Continent, using electric locomotives or motor cars.
the subjects taken up were electric stations
and construction of narrow-gauge or local railroad
lines
also the speed of running the trains.
City
traction was also dealt with in a number of interesting papers, among which I may mention one
on the use of meters on tramway cars.
The French army has gone very extensively into
the use of the telephone for field work.
This was
seen during the recent army maneuvers, where the
general's headquarters were connected with different field posts by lines which were laid in all
directions.
Special brigades are charged with running the lines along the ground, and the men have
acquired great skill in doing this.
Field telephone
sets of an improved pattern are now used, and
during the maneuvers a considerable proportion of
the orders for the different movements were sent
by telephone. The officers are greatly pleased with
this year's performance, and it is the first time
that the army has used the telephone on such a
large scale.
new process for preserving wood poles for
electric lines has been brought out by a Swiss
company. The poles can be treated while standing
in the ground or before setting them up.
In the
former case the base is uncovered to a depth of
two feet and a coat of tar is given the pole to 18
inches above the ground level.
Over the tar is
put a wrapping of fibrine fabric, which is nailed
on and then given a tar coat. Lastly, a covering
of galvanized iron is placed around the whole, and
it
is
solidly nailed on so as to press the whole
well together.
like process can be applied to
new poles before putting them in the ground, and
the cost is stated to be small, taking one hour's
work for each pole and. costing from 20 to 25
cents for material.
Among the most recent hydro-electric plants is
the large station which has been erected at Wangen, on the Aare
River.
It
supplies
current
throughout a considerable area for lighting and
motors.
From the dam on the Aare, a canal followed by a set of penstocks leads to the wheelhouse.
The water head is about 25 feet. When
finished the plant is to have seven turbine-alternator sets of 1,500 horsepower each.
At present
three of the groups are set up.
The alternators
are of the Lahmeyer type and are rated at 1,000
kilowatts, giving 10,000 volts three-phase current.
From the switchboard the feeders are connected
direct to the overhead lines.
At eight miles from
the station is a transformer post which raises the
Jura branch line to 25,000 volts, and this line will
be extended as far as Basle.
The second line
runs ,to Gerlafingen and Kirschberg.
The railroad car shops of the Beaume & Marpent Company, in France, are using their waste
wood to operate a gas producer. The resulting gas
it employs in several gas engines of different sizes,
each having a direct-current machine coupled to
it.
At scarcely any cost it has all the current
it needs in the factory.
Riche gas producer is
used, and it supplies motors of 160, 140 and 60

Among
;

A

A

.

A

horsepower.

Previous experiments made

in

France

showed that straw, dried leaves and other farm
waste could be used in the same way, so as to
give current for running the motor-driven ma'

on the farm.
A new form of electric pyrometer is brought out
at Paris by Chauvin & Arnaux, which is of a
solid build, and furnace temperatures can be readT
ily taken with it.
They are successful in using
an iron thermo-electric couple, the second metal
being an alloy of copper, nickel and manganese.
The pyrometer couple takes the form of a long
iron pipe having a wooden handle.
Inside the
pipe and insulated by asbestos runs a wire of the
alloy, which is carefully fused to the outer end of
the pipe so as to form the thermo-electric joint.
The current caused by the heat is sent by flexible
cable to a sensitive galvanometer contained in a
portable box.
It
is
graduated in a Centigrade
scale and reads either to 1,000 or to
600 degrees.
The annual congress of the French Association
chines

j

The Mexican Telephone Company has
sition

with

Continental Europe.
Paris,

a

propo-

Mexico with Mon-

and intermediate points by telephone.

29,
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A

this

of securities,

reality

September

for the Advancement of Science
was held at
Lyons during the month of August. Mr. Lippman
treated of "Industry and Universities" in his open-

ing address.
paper on a new mercury break
for rectifying alternating currents was read by Mr.
Blondel.
Mr. Stephane Leduc showed a photographic method of registering high-frequency currents.
Papers were read on steam turbines, electric traction and other questions.
A. de C.

Great Britain.

—

12.
From the point of view
of electric power supply companies,
it must
be somewhat disconcerting to know that
large private electrical installations continue to be
erected, despite the anticipation expressed in the
past that the advent of the Electric Power Company would, from the point of view of price, render it practically impossible, economically, for any
further private plants to be built. It is a fact,
work of the power comof course, that the
panies is progressing but slowly in proportion to
areas exception
respective
always being
their
made in the case of the Newcastle company and
that the high cost of transmission mains, even if
they be overhead, leaves it open for a private
plant, with its absence of distributing costs, to
generate as cheaply, and even cheaper, than energy
This has
can be offered by the power company.
been demonstrated already in the South Wales
Thus
district, and further examples are to hand.
it
is to be noted that the Great Western Colliery
Company is putting up an electrical winding
plant capable of dealing with 1,500 tons per day
of 10 hours, the contract having been given to the
Westinghouse company for the installation of its
Similarly, the Camconverter equalizer system.
brian Collieries Company is having a three-phase
generating station put it. These snialler firms also
are putting in their own plants, while the Duffryn Rhondda Company, in conjunction with a
large electrical installation being put in by Siemens
Bros., is having two large electrical winding engines erected, one to draw 1,500 tons per day of
eight hours from 600 yards and the other 800
Large extensions
tons per day from 300 yards.
are also being made to the plant of the Powell
Duffryn company, including what are believed to
be
the
two largest electrically driven pumps
These will have a capacity
erected at a colliery.
horsepower
and will be capable of delivof 1,000
ering 81,000 gallons of water per hour against a
The pumps are of
vertical head of 1,700 feet.
the centrifugal type and will be driven by three-

London, September

of the

future

—

—

'

phase motors.
This colliery company, is proceeding with its electrical installation under the advice
of Mr. C. P. Sparks of the County of London
Electric Supply Company upon very scientific lines.
It is intended to do the whole of the pumping at
night, and the effect upon the load factor of the
plant

is

apparent.

The

agreements between the corporations of
Glasgow and Brighton and the postmaster-general
for the purchase of the respective municipal telephone undertakings in those towns have been completed.
In the case of Glasgow, the service has
already been taken over as from June 1, 1906, and
At the last
the purchase price of $1,525,000 paid.
moment, however, the postmaster-general insisted
upon having a free hand with respect to the takingover of the staff and the rates to be charged to
subscribers.
It
may be remembered that the
Glasgow Corporation wished to make it compulsory on the part of the postmaster-general to take
over the whole of the staff and to maintain the
very cheap rates in vogue for several years.
At
Glasgow it has already been decided to apply the
purchase money to the reduction of the debt on
the undertaking, but at Brighton they do not yet
appear to have made up their minds.
The historical Hampton Court Palace, near London, has at last been wired for electric light.
The city electrical engineer at Sydney, New
South Wales, has been making an extended tour
of Europe and other continents in order to investigate the various types of steam turbine now on
the market.
After visiting a large number of
works where these are made, he has decided to
recommend the City Council to adopt the Williams-Parsons type.
For many years past the railway companies of
the United Kingdom have complained bitterly of
the competition of municipal electric tramways. A
network of tramways partly owned by the South
Lancashire Tramways Company and a number of
municipal authorities, however, is calculated to
extend this class of competition considerably, for
by an extension just opened- it is now possible
to run between Liverpool and Manchester by tramway, via 15 other towns.
There is also in contemplation a system of carrying goods between
these places, and a clearing-house system is being
evolved for through bookings all round.
G.

New

England.

—

Boston, Mass., September 22. The Hoosac Valley
Street Railway Company will install a telephone
system over its road with a central office at Pittsfield, Mass.
A telephone will be located at every
switch on the road.
An interesting controversy regarding the carrying of school pupils for half fare is developing in
Massachusetts.
Last spring the law was amended
to include pupils in private schools, and a question

)

September

29,
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as to the latitude of this law is being raised by state
The amendment was made in
normal schools.
favor of parochial schools, primarily. If the law is
of
the Massaliberally interpreted, the students
chusetts Institute of Technology will benefit by it.

Railway Company will absorb the Lowell & Woburn and the
Georgetown, Rowley and Ipswich street railway

The Boston and Northern

Street

companies, provided the Massachusetts railroad
commissioners approve. The latter are considering

.

the matter.

To meet electric railway competition, the fares
on the Boston & Albany Railroad are to be reduced
to two cents per mile on November 1st.
The Boston Elevated Railway Company has
bought 4H acres of land adjoining its property on
Salem Street in Medford, Mass. The tax valuatin
$20,000.

is

The Boston

City Council's committee on munici-

Tuesday and examined
for the Edison Electric Illuminating
Company without obtaining any new information.
The holders of the Southbridge (Mass.) Gas and
Electric Company's stock have agreed to sell their
stock to a Worcester firm which is acting for Lee,
The stockHigginson & Co., Boston brokers.
pal lighting
the attorney

met again

last

holders will receive $62.50 per share, the par value
being $50, and the transfer will be made October
15th.

The Maine Railroad Commission has approved
the Rumford Falls and Bethel Street Railway
The company
Company's articles of association.
proposes to build a railway 30 miles long, to
The
be operated by electricity or compressed air.
capital is $120,000 and the incorporators are headed
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National Association of Manufacturers, the New
York Boost Club of Stationers, the meeting of
typewriter salesmen and that of the adding-machine salesmen. Special nights will be set aside
for different interests, such as the Chamber of
Commerce Night, Railroad and Express Company
Night, Stationers' Night,- Stock Exchange Night,
City Department Night, Government Night, Salesmen's Night, and several others.
C. I. C.

Southeastern States.
Charlotte,
N.
C, September 22.— The North
Georgia Electric Company has filed application to
increase its capital from $5,000,000 to $7,500,000.
The company nas a franchise to build a railway
from Atlanta to its power plant near Gainesville.
The City Council of Waycross, Ga., has taken
unfavorable action on a petition from persons desiring -to inaugurate a local electric street-railway
system.
permit has been granted the Birmingham Railway, Light and Power Company to erect a handsomely designed building in Ensley, Ala.

A

The, Evansville and Cannelton Traction Company
has applied for a charter, and if granted, this will
make the fourth electric railway projected into New
Albany, Ky. C. C. Tennis, C. H. Battin and others
are promoters of the new road.

The Spartanburg (S. C.) Electric Power and
Manufacturing Company has asked for a lighting
franchise in that

city,

and the matter

The company

tigated.

is

making

is

by

Elliott

W. Howe

of

Rumford.

The Maine Railroad Commission has approved
Oakland and Waterville Street Railarticles of association which are
signed by Amos F. Gerald and Edwin J. Lawrence
The company proof Fairfield, Me., and others.
poses to build an electric railway between Oakland
and Augusta, Me., a distance of 18 miles.
The Old Colony Street Railway Company has installed a freight and express route between Taunton
and Middleboro, Mass., via Bridgewater, a distance
the Augusta,

way Company's

power de-

B.

of 19 miles.

New

a corresponding increase, while there
has been a steady reduction of the expenses on
the elevated. The incomes of these roads seem
to rise and fall with their expenditures, which
would argue for increasing facilities in order to
secure more business. The state railway commissioner reported that the cash fares of the Man-

Subway show

hattan

division
though the car

per cent.
three per
a mileage

way, with

had

seven
per
decreased by

increased

had

cent.,

three
mileage
On the surface cars an increase of
cent, in the fares was secured, despite
decrease of five per cent., while the Subits 38 per cent, increase of receipts, has
the car mileage by only 12 per cent.
urging of Controller Me'tz the Rapid

increased
At the
Transit Commission has decided to rush through
the plans for both elevated and subway loops between the Williamsburg Bridge and the Brooklyn
Bridge and then to build that route which the
board finds it can first complete.
Commissioners appointed by the Appellate Division of the Supreme Court are hearing objections
to the proposed subway routes in Brooklyn.
Partly owing to the persistent agitation of the
public concerned, and mainly, perhaps, in obedience
to the orders of the State Railroad Commission,
Brooklyn Rapid Transit Company resumed
the
service by all trains at the Avenue C station.
The company claims that it discontinued the use
of the station because it could use only one track
at that point while the work of depressing the
road was going on. The temporary discontinuance
caused much inconvenience to that densely popu-

neighborhood.
Malefactors and others seeking to avoid pursuit
are in growing dread of wireless telegraphy. A
stowaway was discovered on board the steamship
Advance on her way from New York to Panama.
At the time the Advance and Finance were holding a wireless conversation, the upshot being that
lated

the
the

.

skipper

of

the

mineral developments.
October 15 a special meeting will be held at
Gadsden, Ala., of the Alabama City, Gadsden and

in

On

Street Railway at which the directors will

ask for the consent of a majority of stockholders
to a $300,000 face value issue and sale -of bonds.It is understood that the proceeds will be used for
extensions,

etc.,

to that line.

Advance

told

L.

Ohio.

—

York,

pur-

Burton Vance of Louisville has asked for a franchise for an electric railway through the town of
Lancaster, Ky., on the route of a line between
Hubble and Hickman, the company being interested

York.

September 22. The annual reports
of the local transit system show a marked reduction of earnings on the part of the elevated roads,
going hand in hand with an increase of earnings
on the part of the Subway. The expenses of the

New

electric

poses.

Attalla

the

skipper

of

about Allen and asked him to stop
long enough to take the stowaway on board.
Both vessels were in the Caribbean Sea and
about 100 miles apart. Four hours later they
sighted each other, and the Finance stopped to
await the arrival of a boat from the Advance, in

Finance

which was Manning. Manning was as angry as
he could be, but it was no use, and he was hauled
on board the New York-bound vessel.
On September 27th the Fifth National Business
Show will be opened at Madison Square Garden
under the management of Messrs. Cochrane and
Payne. Office devices and appliances of all kinds
to assist in the transaction of business and keeping
of accounts will be exhibited. A number of important conventions will be held at the Garden
during the show week, among others those of the

between Norwalk and Mansfield by November 1st.
Traction companies of the state are getting matters in shape to pass under the supervision of
the State Railroad Commission. It is said that a
few of them fear that considerable money will
have to be expended to enable them to comply
with the rules, but others are now operating under
rules that are even more strict than will be required by the commission.
Architects are preparing plans for a new pumping station in Cleveland which will be largely
operated by electrical machinery. In addition it
will contain a lighting plant to furnish light for
the public buildings and possibly for the downtown
streets.
The plant will probably be located at the
foot of East Ninth Street and will form a part
group
plan, of which much has been said
of the
and written during the last two or three years.
Securities of the reorganized Springfield
and
Xenia Railway Company will be placed upon the
market at an early date. The details of the reorganization are well under way.
It is said that the Cleveland Electric Railway
Company will oppose the introduction of .postal
cars in the city. After going over the matter the
officers feel that they would not be practical and
would not be able to perform the service expected
of them.
Councilman Edmund Hitchens, it is said, will
endeavor to force the referendum vote on the
proposition of the Cleveland Electric Railway Company. The vote in his ward showed that people
were in favor of the offer made by the company,
and he believes that the same thing is true all
over the city. He has announced that he will introduce a resolution in council at once providing

such a vote.
Plans for a new repair shop to be located at
Elyria are being made by the Cleveland and Southwestern electric road. The cost will be between
for

made

Columbus

to-

the

Hartman

of

Peruna

The Merchants' Lighting Company of Ashtabula
has been incorporated with a capital stock of
$10,000 by H. Milton Brown and others.
The Mansfield and Southern Traction Company
of Mansfield has increased its capital stock from
$1,000 to $250,000.
Theodore Clauss; secretary of the Union Gas
and Electric Company of Cincinnati, has been
elected to a like position with the Cincinnati Gas
and Electric Company.

The Columbus Railway and Light Company is
equipping some of its cars with automatic street
annunciators, which will be exhibited at the forthcoming convention in that city. If satisfactory, they
will be adopted by the company.
The Cleveland Electric Railway Company has
agreed to recognize the union recently formed there
on condition that everything be submitted to arbitration that cannot be agreed upon in any other
way, and the decision of the arbitrators is to be
final
O. M. C.
-

Northwestern States.
Minneapolis, September 22.—The Wausau Electric
Company of Wausau, Wis., has increased its capital
stock from $75,000 to $150,000.
The new power house of the Grand Forks (N. D.
Gas and Electric Company is nearing completion. It
will have cost about $30,000 when completed.
The Polk interests of Des Moines are planning a
number of new electric railways and extensions of
old ones, which will make Des Moines very important as an interurban railway center.
The Minneapolis General Electric Company has
about completed its work at Taylors Falls, Minn.,
to make it possible to deliver electrical
to the Twin Cities.
The current of 50,000
volts will be transmitted to a station in northeast
Minneapolis and there distributed to various localsufficiently

power

The

Spearfish (S. D.) Traction Company will
large power plant completed about December 1st. About 1,500 horsepower will be developed.
The new plant of the Menominee (Mich.) Electrical* Company has been completed.

have

its

The Asmtis Boysen Mining Company has decided
power plant on the Big Horn River
12 miles east of Thermopolis, Wyo.
About 4,000

to build a large

horsepower is to be developed.
The Fort Dodge, Des Moines and Southern Rail-

way Company has let the contract to W. J. Zitterell
of Webster City, Iowa, for the construction of four
sub-stations and of a main power plant, the latter to
cost $150,000 and to be located at Fraser, Iowa.
The total cost of the sub-stations will be $20,000.
Permission has been voted to the Boone, Webster
City and Interurban Railroad Company to build its
Webster

line into

for

stock
fame.

large

a

traction line from
farm of Dr. S. B.

Business men of Richmond are endeavoring to
secure a line from that place to Columbus. Business men of the latter city are taking an interest
in the plan because of the trade relations that
would be established with Richwood and other
towns along the line.
M. K. Duty of Pennsboro, W. Va., has been
granted a 25-year franchise for an electric road in
It is -the intention to extend the road
Gallipolis.
to the Point Pleasant bridge, above the city.
It is probable that the work of connecting up
the Schoepf lines between. Columbus and Toledo
That, of
will be taken up at no distant date.
Cincinnati
course, would mean connection with
That plans have been made for a complete
also.
system across the state is certain. Engineers are
now at work determining the best routes. It is

City, Iowa.

The Belgrade (Neb.) Improvement Company
installing

an

is

electric-light plant.

The Plymouth Gypsum Company of Fort Dodge,
let the contract to the Downing Electrical
Company for a 250-light electric plant for its mil!.
The Lehigh (Iowa) Clay Products Company will
Iowa, has

put in an electric-light plant at its factory and it
may decide to make a plant large enough to furnish
the village with lights.
R.

Pacific Slope.
San Francisco, September 20.— The Northern California Power Company, which is in the market for
additional water for its power plants, has purchased the Gould ranch of 160 acres above Plateau,
in order to secure the right to 1,400 miners
inches of water.
The water diverted on this property will be utilized at Volta, where an additional
power plant will be installed.
W. T. Forsman, owner of several electric franchises, in Woodland and Yolo County, says that
the delay in construction is due to the San Francisco disaster.
He says everything had been arranged looking to the disposal of the bonds of the
Cal.,

new road

and $75,000.

Plans are being

cars.

ities.

—

Cleveland, September 22. S. S. Burtsfield, president of the Sandusky, Mansfield and -Norwalk
electric road, states that cars will be in operation

$50,000

that

Creek,

being inves-

large

.

velopments on neighboring rivers for

the line may be extended to Battle
Mich.
The organization of the Lima and Eastern Railway Company has been completed, with Joseph A.
Vandergrif of New York as president. The line
will extend from Lima to Marion, by way of
Kenton, and will be operated with Strang gasoline
said

Cal.,

but

and

since

to

run from Sacramento to Woodland,

catastrophe ruined his calculations,
then he has been engaged in trying to

the

more capital.
The City Council of Oakland,

raise

Cal.. at the request of the Electrical Workers' Union has passed
to print an ordinance regulating the use and erection of poles and wires.
The bill is designed to
protect linemen and the public generally from the
dangers of the several overhead power transmission systems operating at 60,000 volts which pass
through the city.
Without waiting for the outcome of the pending
arbitration proceedings in San Francisco concerning
the strike of conductors and motormen employed by
the United Railroads for $3 a day of eight hours,
the management of Oakland Traction Consolidated
and the Key Route has voluntarily advanced wages,
increasing the amount of the pay roll about $8,500
a month.
The Oakland motormen and conductors
have had their pay increased to 35 cents an hour.
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Gatemen are paid 28 cents an hour for the first
year, 29 cents for the second and 30 cents for the
third.

engineer of New York, recently arrived in San Francisco in the interest of
the Consolidated Gas Companies, which is a stockholder in the San Francisco Coke and Gas Company, of which Leopold Michaels is the president.
He "has, with President Michaels, been looking over
the Mission District of the city with a view of determining upon a site for a gas and electric power
It was stated that the San
plant soon to he built.
Francisco Coke and Gas Company has been planning a new plant, which will be the medium through
which the company will receive and distribute the
electric power of the Stanislaus Electric Power
Company, with which the local company has en-

Maurice Shibler,

civil

tered into contract.
Plans for the permanent power house for the
Pacific Electric Railroad Company at Santa Ana,
Cal., are out, but it will be some time before the
Part of the machinery has
building is commenced.
arrived from the General Electric Company's works

Schenectady, N. Y.

at

The Dawson Electric Light and Power Company
cf Dawson, Alaska, recently sold under foreclosure
of mortgage, has been taken over by N. A. Fuher
of Tanana and Dawson and Dr. A. S. Grant, who
are preparing to furnish all the power needed in
the future over a 50-mile transmission line from
Coal Creek coal mines. Coal will be used to generate electricity in a steam plant without having
A.
to be hauled to the city.
Wash.,

Spokane,

September

19.— Nine hundred

miles of electric railway lines are said to be under
construction or projected in the Pacific Northwest.

The Lewiston and Southeastern has under conIIS miles of electric railway to connect
Lewiston, Grangeville, Nez Perce and smaller towns
The
in Central Idaho and Eastern Washington.
Spokane and Inland will connect Spokane, Waverly,
Rosalia, Thornton, Colfax and Palouse early in
October. This system covers 106 miles. A branch
line from Spokane to Lake Pend d'Oreille, 56 miles,
is expected to be in operation within a year.
The Northern Pacific Railway Company announces that it will operate an electric railway over
the old Union Pacific grade, between Portland and
Tacoma, 145 miles, and the Willamette Valley Company has begun construction of a line between
Salem and Mehama, Ore., 25 miles, while the
United Railway Company will build 100 miles of
The
line in and outside the city of Portland, Ore.
struction

In April, 1905, Mr. Drake returned to Europe to
organize the continental business of the Chicago

Pneumatic Tool Company.

W.

C.

Phipps,

manager of the

Company

Thomson-

British

England,

Rugby,

Houston
August 30th at the age of 47.
Mr. Phipps came to America
carried on much pioneer work
at

Born
in

in

in

on

died

England,

his youth, and
connection with

He was successively
electrical industry here.
with the Brush company at Cleveland, the AdamsBagnall Company and the General .Electric Company in New York. He was a member of the
American Institute of Mining Engineers.
the

Buck, American Society of Civil Enbeen admitted as a member of the
Mr.
Sanderson & Porter of New York.
Buck is now consulting engineer of the department
of bridges, New York city, engaged on the Manhattan and Blackwell's Island bridges, and will reThe firm
tain this connection for a time at least.
of Sanderson & Porter executes work in various
branches of civil, mechanical and electrical engiIt now consists of Edneering and construction.
win N. Sanderson, H. Hobart Porter, Francis
Blossom, Richmond Talbot and Richard S. Buck.

Richard

gineers,
firm of

PERSONAL.
reported of Charles Evans of Higbee, Mo., president of the Higbee Electric Light,
is

Heat and Power Company.
L. B. Van Nuys, who has long been identified
with the electric trade in Peoria, 111., has accepted
a position with the Central Electric Company of

Peoria.

A. M. Barron, after acting as general manager an
treasurer of the Consolidated Light, Power and Ice
Company of Joplin, Mo., for four years, has decided
to resign October 15th.
C. W. Hough of Kansas
City will succeed Mr. Barron, it is said.

Paul Liipke of Philadelphia has accepted President Arthur Williams' invitation to serve again as
editor of the Question Box of the National Electric Light Association and has already begun the
Mr. Liipke's work in this depreliminary work.
partment of the Atlantic City programme was most
excellent, especially when it is considered that he
was asked to undertake the work but a short time
before the convention. With the experience gained,
and opportunity now given for more leisurely and
careful editing, there is every reason to believe
that the 1907 Question Box will be far in advance
of its predecessors.

Edward J. Nally of Chicago, whose promotion to
the position of vice-president and director of the
Postal Telegraph-cable Cnmpanv was mentioned in
Electrician
Western
the
last

eral

week, has been gensuperintendent of the

Postal

company

De-

since

cember, 1900. In. 1890 he
accepted a position with
the company as assistant
to General Superintendent
L. D. Parker in Chicago,
and soon after was made
general superinassistant
tendent for the western
division.

Mr.

Nally

is

old.
He was
46 years
born in Philadelphia, and
moved to St. Louis in 1868, where, at the
age of 15, he took employment with the Western Union Telegraph Company under Col. R. C.
Clowry, and he has been in the business ever
since.
He is one of the most popular and

EDWARD

].

NALLY.

most capable men in the telegraph business. His
has been by hard and conscientious work
which has won for him the confidence of the men
in the big company, who also recognize his ability.
Mr. Nally will leave his beautiful home in Highland
Park and move his family to New York. In Chicago he is a member of the Union League, Highland Park and Chicago Commercial clubs, and is
one of the executive committee of the United States
Business League. He is married and has two children a boy and a girl.
Since his promotion he
has been receiving numerous congratulations from

On

the sub-committees of the local committee of
arrangements for the convention of the League of
American Municipalities held this week in Chicago were B. E. Sunny of the General Electric
Company, Samuel Insull. L. A. Ferguson and
William A. Fox of the Chicago Edison Company,
Charles E. Brown of the Central Electric Company and Frank J. Baker of the North Shore
Electric

Company.

—

a large circle of friends.

ELECTRIC LIGHTING.
W.

Curtis has been granted a franchise
electric-light plant in Cambridge, Iowa.

an

A.

Elm Creek, Neb., has voted $10,000 for the
purpose of putting in waterworks and an electricplant.

At

the

November

election

the

proposition

submitted to the voters of Camden, N.
issue bonds for municipal lighting.
be

The

special committee to select a successor to Dr.
Pritchett as president of the Massachusetts Institute

Technology, is composed of Col. Thomas L.
Livermore, Dr. F. H. Williams and Mr. C. A. Stone.

of

Jt is said that there are three men under consideration for the office and that the committee is finding
it difficult to decide upon one.
The matter may be
referred to the executive committee of the corporation.
Dr. Pritchett will act as president until his

successor

Francis

is

Drake has

been appointed general manager of the Societe Anonyme Westinghouse of Paris and Le Havre.
Several years ago
he was sales manager of the Standard Electric
Company of Chicago, and later manager of the
Walker Electric Company, Cleveland. In 1900 he
was director of machinery and electricity at the
Paris Exposition for the United States governent.
After the exposition Mr. Drake reorganized
just

the works of the Union Electricitats Gesellschaft
of Berlin.
He returned to the United States and
became president of the Lanyon Zinc Company.

will
to

J.,

The Odd Fellows

of Kansas will erect an elecand heating plant at their state home for
orphans and aged in Manhattan, Kan.
tric-light

Ohio.

The
nicipal

The estimated

cost

is

$20,000.

stock-

S.

T. Boyd.

Mayor Dunne,

in

a brief

communication

to

the

week's meeting, urged
that the gas, oil and electric-light committee draft
an ordinance in pursuance of the terms of the act

Chicago City Council at

empowering the
light

made

this

city to regulate the price of electric

and power, after

full

investigation

has been

what are reasonable rates. The communication was referred to the committee named;
as to

ELECTRIC RAILWAYS
J. H. Godden of Spirit Lake, Iowa, is interested
in a proposed trolley road to encircle Spirit Lake.

The Southern Traction Company has purchased
a site south of Manteno, 111., where it will erect
a large sub-station for the operation of its railway.

The Knoxville (Tenn.) Railway and Light Company proposes to build lines to Vestal and Lion
View. Other improvements are also to be made.
The controlling interest in the Tulsa (I. T.)
Street Railway Company has been acquired by
T. A. Bosler, president of the Dayton (Ohio)
Mr. Bosler predicts cars
street-railway system.
Six miles of
will be running by May 1, 1907.
track will be laid and a city park to cost $75,000
is included in the project.
Alderman Cullerton of Chicago presented an orto the City Council this week reducing

dinance

street-car fares to four cents and compelling the
street-car companies to sell seven rides for 25
cents by the issuance of tickets paid for in adThe proposed ordinance was sent to the
vance.
local

transportation committee.

The

electric railway built by the Pennsylvania
Railroad from Camden, N. J., and Atlantic City
has been opened to the general public. The trains,
consisting of three cars each, are scheduled to
make the run of nearly 60 miles in 90 minutes.
Trains leave the terminals in Camden and Atlantic
City on the hour from 7 a. m. to 11 p. m.

Damascus, said

to be the oldest of living cities,
Belgian company is cutlosing its character.
ting through it with an electric street railway and
is
sprinkling electric lights in its ancient streets.
The motive power for these installations is derived from the "harnessing" of the river falls 22
Three and a half miles of the street
miles off.

A

is

railway are already being

of Ashland, Wis., will establish a .mulighting
plant.
The Rhinelander Power

waterpower

on

for a franchise
to transmit current into the city for power and
lighting purposes, and agrees to supply the city
with current to operate the municipal plant.

Articles

of incorporation

have been

filed

by the

Manhattan Pure Water Company, with Reno, Nev.,
the principal place of business.
It is the purpose of the company to furnish water, light and
power for municipalities or corporations. The com-

laid.

said that plans are being matured by offithe Portland (Ore.) Railway, Light and
Power Company for the establishment of a central passenger station at the corner of Second
and Alder streets, where all trolley cars in the
city will stop to discharge and receive passengers.
The old Chinese Theater Building may be used.
that all the electric roads in Portland are
directed by the same holding company, an arrangement whereby all the cars will converge at
a common point is possible.
It

is

cials

of

Now

Residents of Rockford, 111., are looking for lower
fares to and from Chicago as soon as direct electric-railway service is opened up between the two

probably this month. The new line from
Rockford connects with the Aurora, Elgin and
Chicago third-rail line and parallels the Northwestern steam road all the way. Electric officials
promise lower rates, which may be met by the
steam roads. Express trains are contemplated by
the electric road to make the run of about 90
cities,

miles in

over three hours.

little

Application for a franchise has been made to
the city of St. Louis to build and operate an
extensive system of elevated railways in St. Louis.

The promoters ask

for a 50-year franchise, guaranteeing the city $30,000 a year and the privilege
to buy the property at
stated periods. The company asking for the franchise is the People's Elevated and Open-subway Railroad Company and the
names of the men interested are Thomas A. Bell,
Edward A. Garvey, John J. Raleigh, Frank S.
Rosebrough, Thomas M. Jenkins and associates.
Mr. Jenkins was formerly general manager of the
St. Louis and Suburban Railroad Company.

PUBLICATIONS.
One

city

Company, which is developing
White River, has asked the city

as

The

H. Wheeler, Henry
P. S. Jensen and James

M. Scheeline,
Anderson, W. H. Patterson,

Plans have been prepared by John W. Hill &
Son of Cincinnati for a power plant for the Little
Miami Lighting and Power Company at Milford,

appointed.

E.

for

J. D. Smith has completed estimates for a lighting plant in Terrell, Texas, to cost $15,000.

light

stock of $175,000.

capital

are

holders

S.

rise

The death

pany has a

has

"

Oregon Water Power Company will extend its line
from Lents to Trentsdale and establish a ferry over
the Columbia River.
Frank MacKean of Chicago announced in Spokane this week that he has secured a contract to
install a $2,000,000 power plant for the Spokane
Western Power and Traction Company. It is expected to develop 2,000 horsepower, which can be
expanded to 40,000 horsepower. The company was
incorporated in Washington for $3,000,000.
B.

September 29, 1906

publications of the Allis-ChalBulletin No. 1507, descriptive of
air compressors.
It contains some excellent illustrations of complete units and of parts of the compressors, also several installations.
Detailed information is given on the subject of air compressors.
of the

latest

mers Company

is

The Lamp-oon

"a magazine devoted to better
by the Sterling Electrical
Manufacturing Company of Warren, Ohio." It announces itself as the "official megaphone of the Society for the Prevention of Lost Candlepower and
the Promotion of Real, Live, Honest, Sterling
Light."
The issue for September contains artiillumination,

is

issued

;

September
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29,

Sterling tantalum lamp, Sterling
cles about the
Gem lamp, Sterling Special lamp, "Advertising
Value of Electric Light," and other subjects. The
little paper is one of the most attractive of the
numerous house-organ family.

A

convenient catalogue of G. E. specialties, just
issued by the General Electric Company, is for the
purpose of assisting its customers in the placing of
orders for incandescent lamp sockets and receptacles, attachment plugs, switches, contents of various
Only
types, fuses and general wiring appliances.
catalogue numbers and brief descriptions necessary
loosefor identification are given in most cases.
leaf price list is removably attached.

A

SPACE TELEGRAPHY.

The

McKeen, superintendent of motive power
Union Pacific Railroad, announces that the
experiments of his company in the use of gasoline
for propelling passenger cars have at last proved
successful.
Mr. McKeen recently took a party of
railroad men over the line from Columbus, Neb.,
to Omaha in a motor car, an average speed of
45 miles being maintained for the 91 miles. Some
of the branch lines of the system will be equipped
with these cars.

The Pacific Commercial Cable Company's steamer
Restorer salved the steamship Manchuria, recently
stranded on an island in the Pacific Ocean, and
its owner has libeled the Manchuria at Honolulu
for a bill of $300,000. It is alleged that the Re-

was
ice

Plankinton House.

At the second annual meeting of the American
Public Works Association, held in Atlanta, Ga.,
officers
were elected
recently, these
President,
R. C. Huston, Hattiesburg, Miss.; vice-presidents,
M. F. Cole of Newman, Ga. Charles C. Wilson
of Columbia, S. C, and George O. Tenny of Spartanburg, N. C.
secretary, W. H. Flint, Chattatreasurer, Morgan Llewellyn, Chatnooga, Tenn.
tanooga, Tenn.
executive committee
Edward J.
O'Beirne, Atlanta, Ga.
A. J. Bowron, Birmingham, Ala. C. M. Ladd, Chicago, 111. A. M. Lockett New Orleans, La.
Charles F. M'acKenzie, Augusta, Ga.
Maurice W. Tnomas, Atlanta, Ga.
John Neal, Cincinnati, Ohio
William B. King.
Washington. D. C. J. S. Sheer, Atlanta, Ga.

went aground,

until

Manchuria

;

:

;

;

;

;

;

;

;

Grothwell of 2517 Castro Street, San Fran-

cisco,

attention to

calls

his

Mogul

electrical

com-

and Mogul acid and alkali-proof
and other electrochemical work. In addition, he supplies other compounds and paints. "The Portland Exposition was
insulated throughout with Mogul," says M'r. Grothwell, who lays particular stress on the fact that
these products emit no dangerous, disagreeable or
line construction,

day the Manchuria
September 16th, the day she

compound

Pay also is demanded for the servthe Restorer's towing the Manchuria to
Honolulu after she was floated. The libel alleges
that the Manchuria is worth $2,000,000 and that
she had a cargo valued at $500,000.
floated.

of

for

storage-battery

poisonous fumes.

TRADE NEWS,

Work

at the foundries and machine shops of
Allis-Chalmers Company of Milwaukee has
been prosecuted with uncommon vigor throughout
the hot weather of the last three months, with a

D. J. Drake is engaging in the electrical supply
business in Crete, Neb.

the

;

;

the

pound, Mogul armature varnish, Mogul slow dryer
for poles (wood or iron), cross-arms and other

:

;

of

of

BUSINESS.
A.

great

at

Lamp

September 12th the London corWestern Electrician writes:
"Two new companies have been registered in London, one being the Weitinghouse Metal Filament
Lamp Company and the other the WestinghouseCooper Hewitt Company.
The former company
adopts an agreement between Felix Kuschenitz
and G. Westinghouse and the 'atter is formed to
enter into any arrangements or contracts or take
any licenses from the Cooper Hewitt Electric Company of New York in relation to the Cooper
Hewitt mercury-vapor lamp."
respondent

R.

storer constantly towed the
risk from August 20th, the

Incandescent

The Buckeye Electric Company, manufacturer of
incandescent lamps, has now an office in Dallas,
Texas, located at 216 Commerce Street, in charge
of M'r. H. E. Wells, who will look after the business in that territory.
Under date

month

;

Novelty

porium, Pa.

MISCELLANEOUS,

Davidson was elected president of the
C.
J.
Engineers' Society of Milwaukee at the ai. 'ial
Other officers
meeting held on Seitember 19th.
elected were S. L. G. Knox, vice-president; W. G.
Starkweather, secretary
E. P. Worden, treasurer,
and Thomas Capen, R. W. Grace and R. E. Newton, directors.
All of the elections were unanimous. Meetings will be held throughout the fall
and winter on the second Wednesday of each

the

of

office

Company, formerly at St. Marys, Pa., is now at
the new lamp factory of the company in Em-

of the

The annual meeting of the Western Association
of Electrical Inspectors will be held in the assembly room of the Denison Hotel, Indianapolis, on
As matters of imOctober 17th, 18th and 19th.
portance come before the meeting, it is desirable
William S.
that every member shall be present.
Boyd, 382 Ohio Street, Chicago, is secretar" of
the association.

at the

facilities, and its earnest desire to please will continue undiminished in the new location.

Space-telegraph experiments have been conducted
by army engineer officers for two years past from
the Eiffel Tower. The minister of war is now
applying to the city of Paris for the lease of a
plot of ground on the Champs de Mars, near the
tower, whereon to build a special permanent post.
The Eiffel Tower experiments have succeeded so
well that the Paris headquarters are now in regular wireless communication with all the frontier
forts and principal naval ports.
The "palace of
wireless telegraphy" is to be the permanent post
for these communications.

W.
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The Scott-Rankin Company
continue

its

will,

it

is

dis-

said,

view of making prompt deliveries on large sales of
heavy machinery
and shipments from both the
Reliance and West Allis works were never greater
in volume than at the present time.
In fact, the
tonnage exceeds all previous records. A trainload
of finished work from the Reliance foundry on
Clinton Street is shown in a photograph recently
sent to the Western Electrician.

supply business in El Paso,

electrical

;

Tex.

The C. J. Toerring Company, manufacturer of
arc lamps, announces the removal of its offices- and
factory to its new building located at Twenty-first
and Toronto streets (south of Allegheny Avenue),
Philadelphia.
Here the company has increased

.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Tssued (United States Patent
Automatic Work-recording Appliance. SamS. Berry, Manchester, England.
Applica-

831,030.
uel

tion filed

A

May

22,

1905.

work done is automatically recorded
operated by electrical means.

device by which

on a time

sheet,

is

Safety Device. George H. Hill, Montreal,
Quebec, Canada, assignor of one-half to Michael Joseph Doherty, Montreal, Canada. Application filed July 7, 1902.
Combined with a circuit to be protected, an additional
circuit permanently in shunt with and protecting the circuit and electrical means for opening the circuit to be
protected are means whereby the circuit will be opened
upon an abnormal condition obtaining therein.

831,071.

Device for Single-phase Collector Motors
with Compensation Wiring. Rudolf Richter,
Wilmersdorf, near Berlin, Germany, assignor
to the .Siemens-Schuckert Werke, G. M. B. H.,

831,101.

Germany.

Berlin,

Application

filed

November

21, "1905.

In
with

a

commutator-motor the combination,
and armature coils and compensation winding

series with
parallel with

the armature-coils, consists of a circuit in
the armature and adapted to cooperate
with thp compensation winding in neutralizing the cross
field of the armature.
in

31,131.

Multiconductor

msw, Chicago,
Telephone and
tion filed June

111.,

Cable.
Walter
assignor to the

Company.

Telegraph

C.

Yeat-

American
Applica-

13, 1903.
In ;a cable is a grouo of four insulated conductors
comprising two pairs of helically twisted conductors,
the conductors of one of the pairs being twisted in a
.rigbk^ianded helix, those of the other pair in a left-

and the two pairs twisted together and
held, r together by a wrapping of flexible material.
handed

September 18 iqo6.
',

Heating Company, Los Angeles, Cal.

trie

plication

filed

December

Ap-

An electric heating unit
body with a
channel having a substantially uniform width, a core
the channel with a contracted intermediate portion,
wire wound on the intermediate portion and means for
preventing short-circuiting of the wire, the wire- wound
core thus formed having a substantially uniform width
and filling the channel laterally.
in

Electric Cut-out. Frank B. Hinkson, NewPa. Application filed March 25, 1905.
The patent covers a water-service pipe having a valve
mounted therein which is closed when the pressure in
the pipe is static and opened when the pressure becomes
dynamic. An insulated base is carried by the pipe and
there is a pair of binding-posts secured to the base, and
normally separated contacts mounted upon the bindingposts for movement in the same direction.

831,226.

castle,

Combined Mechanical and
Power for Trains. George

831,244.

Washington, D. C.

helix,

A

Electric Motive
Schroeder,
G.

Application

filed

April

17,

combined

mechanical

and

electrical

motive

power

consists of an engine mounted upon the car
its shaft geared to the axles of one truck,
generator
located upon the car and adapted to be
a
operated by the engine, storage-cells carried by the car
and electrically connected with the generator and a
motor located upon one of the trucks being operatively
connected with the axles thereof and electrically connected with the battery.
for

cars

and having

Automatic Transporting Device. William
831,263.
Application filed June
C. Carr, Buffalo, N. Y.
S,

1906.

One claim combines

electrically charged elevated rails,
at least of which is grooved on its under surface,
a station, slow-speed flanges on those portions of the
rails in proximity to the station, and an automatic col-

one

and delivering car suspended from the rails and
having wheels engaging the rails, reduced rollers enlecting

831,168.
Insulator.
Arthur J. L. Lembeck, SiouxCity, Iowa, assignor of one-half to John P.

Watt, Sioux City, Iowa.

yembef

Application

filed

No-

26,

1904.
The patent covers ah insulator having two integrally
connected members of different dimensions arranged in
planes' at right angles to each other to receive wire
terminals also having an angular relation to each other,
the insulator as an entirety being composed of non-conductjng material.

.

'

83T,i8o.
Frequency
Beflcfontc, Pa.

Meter.
Edward M'cGarvey,
Application filed December 7,

1904-

With an armature-bar provided with a series of indicating-rued s and
supplemental
cushioning mechanism
for the bar are combined a magnetic coil in operative
relation- to the bar and means for establishing a circuit
(|]rmi"h the coil.
831,186,
Electric
son, Ontario.

Heating Unit.
Cal.,

Earl H. Richardassignor to the Pacific Elec-

gaging

the

slow-speed

flanges,

an

electric

In a storage battery, in combination with an alkaline
electrolyte, is an inactive and insoluble electrode-plate
having pockets containing active material, one portion of
the pocket being of comparatively thick metal and another portion of thin elastic metal supported by the
(See cut on next page.)
thicker metal.

Pa.
The

Sparking Mechanism for ExploEngines. Hiram A. Frantz, Cherryville,
Application filed January 9, 1905.
Electric

sparking mechanism
adjacent the cylinder head.

831,282.
Pa.,

Arc

Lamp.

assignor

to

includes

cooling

jacket

Hausold, Allegheny,
Keystone Electric and

Alvin
the

a

Company, Pittsburg,
January 12, 1906.

Pa.

Ap-

The combination consists of a central frame-tube forming a portion of the lamp-circuit, an armature working
the tube, a carbon-clutch carried by the armature, a
spiral conductor connecting the lower end of the frametube and the carbon-clutch, and a connecting member
secured to one or both ends of the conductor and arranged to frictionally engage the exterior of the frametube or clutch-carrier.

m

Protective Device for Ventilating Fans.
Robert A. Ug, Chicago, 111., assignor of onehalf to Theresa Ilg, Chicago, 111.
Application
filed February 3, 1905.

831,284.

The combination with a ventilating-fan and a motor
mounted on the shaft thereof consists of a protective
device for the motor comprising a cylindrical member
surrounding the same, a removable cap or cover closing
that end of the cylindrical member which is remote from
the fan, an annular member secured to the opposite end
of the cylindrical member inwardly convergent or flaring toward the fan-shaft, and a suction-pipe leading
from a point exterior to the room or chamber containing
the motor and tapping the cylindrical member laterally
to thereby induce a cooling-current upon the motor.

Telegraphy.
Isidor Kitsee, Philadelphia,
assignor of one-half to William J. Latta,
Philadelphia, Pa. Application filed November

831,288.
Pa.,
22,

1905.

reads as follows: A
telegraphic
system
the receiving-station a polarized relay, a
for the relay, an electromagnetic device
two sets of electromagnets for the device,
and means therefore to establish a short circuit around
the localized circuit; the relay, the electromagnetic device, the localized and short circuit
all
in operative
relation as to each other.
(See cut on next page.)

One

claim

embracing

at

localized circuit
for the circuit,

831,302. Aerial Electric Trackway. George G. Schroeder, Washington, D. C, assignor to the Industrial

driving-motor

and a trolley-wheel engaging in the groove.
Thomas
Storage-battery Electrode Plate.
831,269.
A. Edison, Llewellyn Park, N. J., assignor to
the Edison Storage Battery Company, West
Orange, N. J. Application filed March 5, 1903.

831,274.
sive

Manufacturing
plication filed

1905.
comprises a
19,

1905.

single-phase

.field

Office)

Motor

District
29,

Company,
Columbia.

of

a corporation
of
Application filed

the

May

1906.

Among the features mentioned are a track-support consisting of uprights, an arch member connecting the upper
ends of the uprights together, a hanger depending from
the arch, a track supported by the hanger, a pivoted
bolster interposed between the track and the hanger, a
yard-arm extending laterally from the hanger, a track
supported by the yard-arm, a second yard-arm sup_

ported by the hanger
the second yard-arm.

and current wires supported by

Electric Controller.' Charles C. Shednck,
Sherbrooke, Quebec, Canada. Application filed

831*304.

August

12,

1905.

are a number of rockable receptacles,
for rocking the receptacles, means for electrically
separating the receptacles, means for automatically making a connection between the receptacles, and means for
adjusting the device to currents of varying intensity,
comprising a rod carried by the receptacles and weights
adjustably disposed thereon.

In the

means

device

.
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Lamp

831 311.

Henry

Application

N. Y.

ester,

filed

J.

Caner, Roch-

January

26,

lOOO-

bulbs
shade and protector for incandescent lights and

A

to
nals operated by the current passing between them
start an arc, a flexible conducting rod or filament and
a vaporizable main terminal having a pivoted auxiliary
terminal adjacent thereto.

Gregory

Protector.

and

Shade

Strootman, Buffalo, and

the
made
consists of two sections of fluted material
otliei,
form of two conic frusta, one inverted upon the
the
connecting
and a band provided with ventilating flues

Vapor Electric Apparatus. Howard
Wood, Schenectady, N. Y., assignor to

filed March 31, 1904.
a vapor electric apparatus, the combination conof an exhausted envelop, electrodes at opposite
sists
ends of the envelop, one at least of the electrodes being
a fluid, and insulated leads extending each from the
inside of one end of the envelop, one lead dipping into
the fluid electrode and the other connected to the other

Application

.

Insulating Material and Process of ManuSame. Johann Billwiller, Goldach,
facturing
Switzerland. Application filed April 19, 1904.

insulating-block of pulverulent material cemented
impregnated
together bv a hydrating magnesia cement and
with oil is the basis of the patent.

John

Fixture.

Electric

York, N. Y. Application
In this hammer the solenoid
hammering

H.

New

Dale,

May

York, N. Y„ assignor

Post

Ball,

New

the General Electric
Application filed

February

1905.

23,

In the combination are two parallel circuits including
the motor, a manual switch for severally closing the
open when closed, means
to
circuits biased
parallel
operated by the closing of one of the parallel circuits
means actuated by the
and
to hold the switch closed,
motor to break the circuit last manually closed and place
closed
by the manual switch.
be
the other in condition to

and Box for Cable Terminals and
Benjamin F. Daly, New York, N.Y.

the Like.
Application hied

December IS, 1905.
comprises a hollow base, a hollow casing
The
for
secured on the base and provided with a door
electric
access to its interior, a terminal box for an
door
having
a
box
cable mounted in the casing, the
pendent conaccessible through the door in the casing,
duits for the cable, and a plate with apertures to receive binding-posts for connecting the conductors of the

to

P.

Company, Schenectady, N. Y.

within a suitable casing.

831.327.

Henry

Controlling Switch.

831,404.

1905.

20,

principle is used to give
solenoid is slidably mounted

The

effect.

filed

electrode.

device

In a dynamo-electric machine are a revolving inductor
having a helical polar projection at each end, a field-coil
surrounding the inductor between the projections, and
a stationary armature provided with coils in inductive
relation to the projections.

Ernest Schattner, ScheN. Y., assignor to the General ElecCompany, Schenectady, N. Y. Application

Metering System.

831,478.

nectady,
tric
filed

August

19,

1905.

This method of metering the supply of electric energy
consists in causing the energy to actuate a registering
device, increasing the actuation of the registering device
per unit of energy as the energy supplied increases, and
maintaining the actuation of the registering device at the
rate to which it is increased.

Electric Hammer. Robert Smith, M'iddlctown, Ohio. Application filed August 8, 1905.
The patent covers the mechanism of an electrically

831,482.

operated hammer.

Cigar Lighter. Julius C. TourSchenectady, N. Y., assignor to the General
Electric
Company, Schenectady, N. Y.
Application filed September 25, 1905.
Electric

831,490.

nier,

(See cut.)

Incandescent Lamp Socket. James J. HartSchenectady, N. Y., assignor to the General
AppliElectric Company, Schenectady, N. Y.
cation filed April 27, 1905.

831.430.

ley,

cable.

1906

29,

83 i j47S- Inductor Alternator. David B. Rushmore,
Schenectady, N. Y., assignor to the General
AppliElectric Company, Schenectady, N. Y.
cation filed October 5, 1905.

In

An

the

the

General Electric Company, Schenectady, N. Y.

831,321.

831.326.

I.

831,401.

in

two.

September

An incandescent lamp socket having a one-piece base
and a screw-shell contact mounted thereon is described.
Control of Bulkhead Doors. Laurence A.
Hawkins, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed December 29, 1905.

831.431.

An igniting device comprises telescoping casings, and a
socket carrying circuit-terminals and a switch therefor
within the same, the casings being cut away to form an
opening into the receptacle.
Trolley.
Jacob T. Haudenshicld, Scott
Township, Allegheny County, Pa. Application

831,509.

filed

November

10,

1905.

A

trolley harp, comprising a bifurcated
ered by the patent.

member

is

cov-

Composite Telephony and Telegraphy.
Harry O. Rugh, Chicago, 111., assignor to the
Western Telegraphone Company, Minneapolis,

831,525.

Minn.

Application filed January 13, 1903.
composite telephone and telegraph system are
means for shunting the telegraph currents from the telephone instrument at the substations, the means comprising an impedance device of low ohmic resistance in
a shunt or by-path about the corresponding receiver and
secondary coil.
(See cut.)
In

a

m

NO. 831,269.

— STORAGE-BAT-

NO. 831,288.

— TELEGRAPH

SYSTEM.

NO. 831,404.

— SWITCH.

i,

NO. 831,525.

— COMPOSITE

TERY ELECTRODE.

Monroe J. Glick, Westfield, 111.,
Insulator.
assignor to Jackson Rardin and Timothy Rardin, Westfield, 111.
Application filed October

831,338-

A

body portion has a

slot

formed through one side

disposed

alining slots arranged beneath
the slot communicating with the latter through a passage arranged centrally and vertically of the body portion of the insulator.

and

oppositely

Telephone

831,348.

Howe,

Receiver Support.
Application

Marietta, Ohio.

Frank F.
March

filed

1906.

31,

The patent covers a system of electrically controlled
a number of control-circuits each controlling a
number of doors, a number of independently movable
doors,

adapted to energize the several controland automatic means for preventing- the closing
of any of the switches when the sum of the currents in
the control-circuits exceeds a predetermined amount.

control-switches
circuits,

1905.

2,

An improvement

in telephone

attachments

is

described.

Inductor

Pittsfield,

Alternator.
Charles A. Kelsey,
Mass., assignor to the Stanley G. I.

Electric

Manufacturing

831,442.

Mass.

Application

A

telegraphic transmitting device is covered, comprising two unequal sources of current connected in
series as to the line and in opposition as to each other,
a transmitting-key adapted to shunt one of the sources,
and a resistance and static means in the region of the
shunt.

for
Party Lines.
Selector or Lock-out
Alexis Marchand, Buckingham, Wash., assignor
of one-half to James B. Valentine, Bridgeport,
Wash. Application filed September 5, 1905.

831.364.

A

selective party-line telephone system
patent.

Railroad

831,376.

Signaling.

Amsterdam, Netherlands.
6,

the basis of

is

1905.

The

rails serve as conductors.
Other features are a
conductor,
contacts
on the vehicles to travel
against the main conductor, electric connections on the
vehicles between the respective contacts and the rails,
each having a generator and a signal, auxiliary conductors arranged at intervals along the railway and to
lie
traversed by the contacts, and means for putting two
anxilliary conductors into electric connection.

main

Protector for Incandescent Globes. Charles
Schmidt, Allegheny, Fredrich Wunderlich, PittsInirg, and James A. Thibodeau, Turtle Creek,
Pa. Application filed January 12, iqo6.

831,383.

A

protective

cap

is

provided for

the

tip

of

the

lamp,

the cap being formed of clastic material and embodying
an iiiverlcd-cfine shaped body lo receive the- lamp-tip,
with an integral flange (tared lo fit against the lower
end 'if the lamp and adhesively secured thereto.

831,400.

Electric

Schenectady,

Vapor Lamp.
N.

Howard

T.

Wood,

assignor to the General
Schenectady, N. Y. Appli-

Y.,

Electric Company,
cation filed July 21.

1902.

The combination, with the inclosing envelop of a vaporlamp, includes main terminals, an auxiliary terminal in
contact with one "f the main terminals when the lamp
is inoperative, means for separating the last-named termi-

Company,
July

6,

Pittsfield,

1905.

In a dynamo-electric machine are a revolving inductor
having a helical polar projection, a field-winding adapted
magnetize the inductor, and helically arranged staarmature-coils.

Alternating-current Motor. Marius C. A.
Latour, Paris, France, assignor to the General
Electric Company, Schenectady, N. Y.
Appli-

831,446.

(

cation filed January 21, 1905.
In an alternating-current machine of the commutator
controlled means for automatically
lifting a portion of the brushes out of engagement with
the commutator without changing the circuit connections
of the machine when the speed of the machines rises
above a predetermined limit.

type

831,451.

are

electrically

System

Mandelick,

Sprague

December

Petrus J. Portman.
Application filed July

filed

to

tionary

Telegraphic Transmitting Device. Isidor
831,355.
Application filed June
Kitsee, Philadelphia, Pa.
21, 1906.

the

TELEPHONY AND

TELEGRAPHY.

of

New

Motor

Company.

Electric
19,

Control.

Charles

E.

York, N. Y., assignor to the
Application

filed

1905.

In a system of motor control are a motor-circuit, a
and a relay for governing the motor-circuit,

controller

actuating and maintaining circuits for the relay, contacts
on the controller arranged to interrupt the actuatingcircuit in certain positions of the controller, a normally
open station-switch arranged to close either the actuating
or the maintaining circuit, an electromagnet for holding
the station-switch in maintaining-circuit-closing position,
and a switch for controlling the electromagnet.

Trolley Head. William H. Pfrimmer, New
Albany, Ind., assignor of one-sixth to Jacob
W. Roberts and one-sixth to David E. Jones,
New' Albany, Ind. Application filed November

831,467.

2,

1005.

A

trolley-head is described embodying a trolley-wheel,
wheel,
reversely inclined guards extending
over the
means pivotally mounted on the head and adapted to
pass between and separate the guards, and means for
actuating the guard-sparating means.

Diaphragm.

Isaiah L. Roberts,
New York, N. Y., assignor to the Roberts
Chemical Company, New York, N. Y. Application filed December 23, 1904. Renewed August 27, 1906.
An electrolytic diaphragm comprises a rigid body of

831,474.

Electrolytic

porous material, a layer of non-porous material thereon,
and a fabric on the non-norous material to retain the
same on the rigid body.

Signaling Apparatus.
Harry O. Rugh,
Chicago, 111., assignor to the Western Telegraphone Company, Minneapolis, Minn. Applica-

831,526.

tion

filed

January

The combination

8,

1904.

connection with a relay having
two opposed polar portions and provided with coils wound
to secure in the polar portions polarities of unlike ,sign
and having a permanently polarized armature interposed
between the same. There is a source of high-frequency
current in circuit with the coils to simultaneously cause
in the polar portions polarities of unlike sign.
Signalproducim* means are controlled by the armature and
there is a subsidiary signaling-circuit placed in one
operative condition by the armature when it is idle and
attracted toward one or the other of the poles and
placed in an alternatively operative condition when the

armature

is

is

in

alternately attracted by the poles.

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
September 24, 1906:
Electromagnetic Separator.
411,414.
chester, Conn.

W.

A. Anthony, Man-

Safety Switch for Incandescent Lights and Other
411,423.
Devices.
Bussmann,
Electrically
Controlled
O.
S.
Somerville, Mass.
Process of Generating Electricity by Gas Bat-'
411.426.
teries.
O. Dahl, Brooklyn, N. Y.
Dashiell.
Conduit for Electrical
Wires. C.
O.
411.427.

Washington, D. C.
Globe Frame for Electric Arc Lights. J. W.
411,448.
Jones, Harrisburg, Pa.
Incandescent Electric Light Fixture. P. II. Klein,
411,452.
Jr.,

New

York,

N.

Y.

Manufacture of Carbons for Incandescent ElecLamps. J. S. Sellon, Hatton Gardens, County of
Middlesex, England.
G. B. Fraley, San Francisco,
Electric Railway.
411,496.
411,474.

tric

Cal.

Underground Conduit for Electric Wires. G. AWheeler, New York, N. Y.
Regulator for Shunt Wound Dynamos or Otlicr
411,551.
Electrical Apparatus.
L. S. Harris. Detroit, Mich.
Telephone Holder. C. T. Dickson, Cincinnati, O.
411,588.
Underground Conduit. D. M. Hyland, Chicago,
411,595.
411,539.

111.

System for Synchronizing Electric Motors.
411,611, 411,612.
R. H. Read, Washington, D. C.
A. 1Systems.
Trolley for Electric Railway
411,613.
Riker, New York, N. Y.
Y.
N.
Armature. C. F. Winkler, Hoosick Falls,
411,629.
CC,
Eyeglasses.
for
Attachment
Electric
411,689.
.

Smith. Mohawk, and II. W. Martin, Lyons, N. Y.
D. W. Smith, St. Louis.
Electric Water Heater.
411,737.
A. B. Fisk. Winthrop, Mass.
Signal.
L. McCarthy, Boston, Mass.
Insulator.
Cable Railway. J. D. Davis, Cincinnati, Ohio.
Mechanical Telephone. W. II. Eastman, Concord,

411,742.'

Railway

411749.

Electric

411,762.
411,767.

H. S. Tebbs,
Telegraph Key.
411,770.
V. Ccombs, Washington, D. C.

N.

C.

Lane and
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Single-phase Electric Railway at Milan
Exhibition.

6,

1906

Each of the trains, as has been said, comprises
four motor cars, the first and last ones of which
are able to accommodate 50 passengers each, and
the two intervening cars 30 passengers, making an
aggregate capacity of 160 passengers. In the course
of the tests recently made it has been possible to
complete the whole of the run in only three minutes,
but owing to the official regulations, a slower speed
has generally to be used.
As regards the electric equipment of the rolling
stock it will be sufficient to state that the controllers
have been constructed by Messrs. Glockner of
.

By
The

Dr. Alfred Gradenwitz.

elevated electric railway connecting the two

—

of the Milan Exhibition the Park and the
Piazza d'Armi is the first single-phase railway inThe service is secured by trains
stalled in Italy.
of four cars having two motors in each head and
rear car and one in each of the intervening cars.
These motors have an output of about 30 horsepower each. In both the head and the rear car
parts

—

FIG.

there
tial

is

I.

installed a transformer reducing the poten-

in the line

from

2,000 volts to the feeding ten-

Two controllers, one at each
enable the motors by means of
multiple switches to be operated at pressures varying from 150 to 300 volts, the frequency being

sion of the motors.

end of the

about 15

train,

cycles.

suggested by Dr. Giorgio Finzi, the
scheme has been carried out in a somewhat modified
shape by the Uriione Elettrotecnica Italiana Gadda
& Co., which supplied the whole of the electrical
equipment.
The diagram of connections is represented in
Originally

Each train includes two
Fig. 2 on the next page.
transformers, one at the head and another at the
six
rear, each one of which is able to feed all the
These
motors, and which are worked alternately.
transformers serve to reduce the potential from
2,oco volts to 150-300 volts, according to the posiThe
tion of the steering wheel of the controller.
motors (one of which, with transformer, is shown
Fig 3)
of three.
in

are

connected in

series

in

two groups

are provided with transverse benches,
those on one side of the car having two seats and
At the ends
those on the other side one seat.
there are spacious platforms.

The

cars

No. 14
Operation of the trains is regulated by signals
dividing the whole line into six sections of a length
proportionate to the practically admissible speeds,
the

maximum

length

corresponding to those por-

on which high speeds may be used, and vice
versa.
The train service on the short sections,
the signals of which are operated by the same
central apparatus, is controlled from the motorman's cabin, whence, owing to the short range, the
tions

relative position of the trains in regard to the sig-

nals

may always
by

checked

be inspected
mechanical safety

;

it

is

furthermore

connections.

The

THE ELEVATED SINGLE-PHASE RAILWAY AT THE MILAN EXPOSITION.
Cologne, and the continuous' pneumatic brakes by
the Continentale Bremsen Gesellschaft, while the
current collectors sliding along the trolley wire are
the well-known Siemens bows. The cars are lighted

by

electricity

by means of Hensemberger accumu-

lators.

The line, 1,350 meters in length, has a double
track outside the stations, in which latter a single
track is laid. In the neighborhood of each of the
stations there is, however, a special safety track.
The elevated structure is made of wood nearly
throughout, while at some places a mixed wood
and iron construction has been made use of; there
portion of
are also a few iron concrete supports.
the elevated railway with a train about to start is
In order to comply with the
seen in Fig. 1.

A

requirements of the case, rather considerl
able gradients (up to 3 /2 per cent.) had to be
dealt with, as well as short radius curves (20
meters), concentrating, so to speak, in this short
length of track all the difficulties electric railway
The track
engineers may be confronted with.
switches and signals in the two stations are of the

and are controlled by central
hydro-dynamical and mechanical transmission apparatus of the normal type in use on Italian railServettaz

ways.

type

is

of which, of 600-horsepower output, consists of a
three-phase motor at 3,600 volts and 42 cycles, fed
from the mains of the Edison Company, which
The other set
drives a single-phase alternator.
(of 500 horsepower) is a Langen & Wolff gas
motor, driving another single-phase alternator. The
single-phase current is in both cases generated at
a potential of 2,000 volts and a frequency of about
IS cycles.

There are besides two

esthetic

G.

on the

section, about 1,000 meters in length,
traversed at maximum speeds, is, however,
regulated by the absolute block system, with the
usual telegraphic communication.
Below the Piazza d'Armi station the electric
power station has been installed.
This includes
two generator sets (one serving as a reserve), one

service

which

sets

(one of which serves

as a reserve), consisting each of a three-phase low-

potential motor, driving an exciter
is

also

a battery of

dynamo.

There

Tudor accumulators affording

another reserve for the excitation.
This electric railway is certainly one of the most
interesting exhibits, apart

from the

fact that this is

the pioneer single-phase electric railway of the
country. It attracts much attention from electrical
visitors, who seek to obtain all possible information about

it.

;;
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Municipal Ownership.
By Arthur Williams.

One

1

Public action by private corporations should be
carefully considered, and well directed. It should.
be united, since the -cause of one is the cause of
all,
and the conditions controlling one surround
While united and co-operative, it should be
all.
direct

personal,

individual,

and

of

of a

Helping

local.

all

the others by example and experience, each must
do its own work in its own field of operation.

Educational publicity without and the attainment
of higher ideals within are concededly the effective
ways of meeting this movement. No others are
needed; no others should be wanted. Quick, perhaps, to see the defects in others, we should apply
a magnifying glass, with searchlight rays, to our
own methods and relations with the public.
essential is that courteous, considerate
first
treatment which the public so thoroughly appre-

A

and enjoys. Compare what we can do with
the brusque indifference of the employes in almost
every department and office of a municipality.
Our own methods, instead of resembling them,
should stand out in marked contrast. The beginning should be with the directors and president
and it should extend through the entire organization to the office boy and janitor.
The quality of the service should be as nearly
perfect as modern invention, construction and opor poor
eration can make it. Bad, indifferent
service should be corrected at any cost. More
should be given, not less, than the public has been
What we are to the public makes
led to expect.
good opinion or bad, friends or opponents.
Good service means not alone the kind of light
we supply it includes everything relating to the
the manner with which
affairs of the company
poles are erected and wires are strung; with which
streets are opened and the pavement again laid
the promptness with which customers' wants are
met with which service interrupted is restored
the convenience and promptness with which the
public may become users of electric current.
The complaint bureatf of 2 public-service corporation cannot be too highly rated. Every complaint
made gives an opportunity to make a new and
lasting friend the kind it pays to have one who
has been cured of a grievance. It is not that a
rebate has been made or an employe discharged,
but the manner in which the complaint is received
and the evidence of careful consideration that
counts with the public.
Another very important consideration is the treatment which private corporations accord to their
employes. There is probably little question but
that a large percentage of those whose votes must
be relied upon in any municipal ownership or
socialistic movement are the employes of publicservice corporations.
In 1903 there were more
than 1,300,000 employes in the service of American
steam railways alone ; the number is undoubtedly
greater today. Thus in this single serivce alone
are more than 10 per cent, of the voters of the
country.
The highest wages are now paid by the pri-

these

associations

benefit

member

provides the family
expenses, of which $100 is

burial
the company.

October

upon the death
with $200 for
contributed by

The Pennsylvania Railroad Company

continues,

long as they shall live, a pension to its employes after reaching a predetermined age and
rendering a certain number of years of continuous
service.
It is said that since the adoption of this
system strikes have become unknown and the men
are absolutely loyal to the company.
It is doubtful whether any of these men could be prevailed
upon to take an active part in any socialistic or
anti-corporation cause. The cost of pensions is
not great, averaging in different classes of service
between one-half and one per cent, of the annual
as

payroll.

At the recent summer meeting of the American
Association for the Advancement of Science, Mr.
H. T. Newcomb brought out quite clearly that

6,

1906

municipal ownership the more simple flat rate
would probably prevail. The government sets an
example in a two-cent postage stamp whatever the
distance.
Manifestly, does it seem unfair to charge
as much to deliver a letter a half dozen city
blocks as, say, between New York and Chicago?
Yet this the government does and probably in
the general good few could ask a change.
One method of charge for. public service gas
and electric now receiving a great deal of attention might be mentioned the English sliding scale,
recently adopted by the gas companies of Boston.
The method seems to contain elements in satisfying the public which no other rate system thus
far devised appears to have accomplished. After
assuring to the company a fair return upon its
investment, and the public a maximum price beyond which it shall not be charged, the further
profits are divided, in ratios agreed upon between

—

;

—

—

the public

'

—

and the company.

ciates

—

;

;

—

—

SINGLE-PHASE MOTOR AND TRANSFORMER USED ON MILAN EXPOSITION RAILWAY.

FIG. 3.

the employes private

was far preferable to public
employment. He states in that connection
"I propose to prove not only that the government
is not the best employer, but that it is not even
to

fair employer.
Nor is this all. I shall show
conclusively that when government engages in industry on a large scale, the condition of its employes naturally and inevitably degenerates to that

a

of

slavery."

He

make good this challenge,
by showing that while from 1896
1904 the average cost of food in this country
had advanced nearly 17 per cent., and while during that period the average rate of wages in private employment had increased something over 17
per cent, there had been no increase at all in the
wages of government employes.
Comparisons in the Government Printing Office
as
to

he

then proceeds to
calls

it,

are only available since March 3, 1899. Since then,
however, the- cost of food has increased more than
12 per cent, and the wages of printers in private

How

plan

rancor, sound
-

To Earth

(SEE PAGE 26l.)

looked upon by an outsider
may be understood in the following editorial paragraphs, taken from Collier's, August 4, 1906:
"The Boston Consolidated Gas Company on the
same date (July 1, 1906), acting on the sliding
scale, introduced through, the energy and intelligence of the Public Franchise League in its three
years' fight, reduced the price to 85 cents, a drop
of 15 per cent, and a direct saving to the public
for the coming year of $562,500.
"The gas company, under its present exceptionally
liberal-minded management, accepts enthusiastically
the sliding scale and speaks of itself as in partnership with the public, by which the gain of
either under the new law means the gain of each.
Unusual, indeed, is it for a corporation to state
in an advertisement that the 'immediate effect' of
a drastic law made for its regulation 'is another
reduction in the price of gas.' Other towns and
other public-service corporations may well take
notice, for both may learn from the Boston gas
settlement about the right spirit in which to work
out some of our widespread difficulties, without
the

is

and fury."

To Earth

Collapse of a Concrete Smokestack.

A

Gontroller

accident occurred a few days ago at
Traction Company's new power house
in Peoria, by the collapsing of the southeast stack.
the

A

Gont roller fj
fc'J

^Transformer

A

The

T rc,osforr,)e

serious

Illinois

stack,

was 200
—-gvWWAj

[0~^0^

built

c.

—Ol

2.

DIAGRAM OF CONNECTIONS FOR SINGLE-PHASE RAILWAY AT MILAN EXPOSITION.

But there is something more
than wages to which employes are entitled the
conveniences with which they are surrounded; the
care and protection accorded them
the appreciavate

corporations.

work

—

;

— for

(SEE PAGE 26l.)

establishments have been raised from 12 per cent,
to 22 per cent., though no advance has been allowed the employes of the Government Printing
Office.

they are a part of every
employers achieve the assistance rendered during illness
reading and meeting rooms
and other means of entertainment, and pensions

Mr. Newcomb also shows how government
employes have been successfully sued by the government for obeying the orders of their superiors;
how in some cases, at least, they are not per-

for old age.
.Many street-railway companies now provide, at
convenient points, meeting rooms in which are
billiard tables and other forms of recreation.
The
employes of one company conduct a magazine in
which recently was an article by Mr. James Dalrymple of Glasgow, and one will soon appear by
Mr. II. T. Newcomb, whose work against municipal socialism has been of such an important
Several
electric-light companies
nature.
provide

mitted to withdraw from the government service
without what shall be considered justifiable cause;
and points out that in New Zealand, where government ownership has reached perhaps its high-

tion- of

their
success their

;

;

meeting halls, libraries and reading
encourage entertainment and benefit
From

rooms,

and

associations.

a paper read before the Association of Edison Illuminatat Frontenac. Thousand Islands, N. Y., September
Mr. Williams is ceneral inspector of the New York
Edison Co. and president of National Electric Light Association.
1,
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with a diameter of

of reinforced concrete.

Owing

11

to

stacks,

feet,

and

the heavy

rain .very few men were working on the power
house and no one was injured. The damage to the
stack, which is a total loss, is $5,000, while the damage to the power house will amount to $2,000.
The stack collapsed a few feet above the collar
which divides the first section from the smaller
second section. The break was about 85 feet from
the ground, and the 118 feet of solid concrete fell
in a heap inside of the partly finished boiler room,
hardly any falling outside.
This stack was built
by a chimney-erecting company of Chicago and was
finished only three weeks ago.
It rested on a 25foot concrete
foundation,
and
an
examination
shows that this is intact. Part of the debris fell
on the roof of the turbine room, where one of the
2,000-kilowatt turbines has been erected, but the
roof is of concrete and withstood the shock.
The
roof of the boiler room had not been put on, so the
concrete fell directly into the room.
No cause is given, but it is thought that faulty
material gave way under the immense weight. The
company building the chimney will be the loser, as
the contract calls for the maintenance of the stack
for 10 years.
The stack, which will be rebuilt at
once, represents the first instance of such a concrete structure giving way, the company having
.

Switch -J^
FIG.

which was the east one of twin

feet high,

est

point,

labor for the government is
the
government making

compulsory,

practically
its

own

terms.

With all other considerations, the prices of our
companies must be included. Not only should they
be as low as circumstances justify, but as simple
and as readily understood. Differential are not
preferential rates.
But this it is sometimes difficult
to

make

the

While a
method of

public

understand.
rate is the more equitable

differential

charging

for

electric

current,

under

built 200

of

them

The same company

the country.
building a larger one for the

in various parts of
is

:
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Peoria Gas and Electric Company, and

it

is

now

25 feet above the ground.

The

the fallen one

A

Nernst

is

is

will experience no delay,
sound and can be used until

with Carbon Heating

Filament.
The growing
long-lived

interest

1st,

when

20th, but the advocates of municipal lighting
unable to get the committee to report by

rebuilt.

Lamp

November

the

campaign will be practically, over. Under the
order by which the committee was created it was
to have reported to the City Council on September
state

company

traction

as the other stack

eration of the matter until
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taken

incandescent lamps

is

illustrated

by the

of Regenerative

Primary Cells on
a Large Scale.

The use of primary batteries on a large scale is
practically prohibited by the expense of the mateconsumed and the difficulty of preventing, the
from becoming "dead" or inactive after

rials

of

the

essential

arranged

high-efficiency,

number of patents taken out for devices of this
The Nernst lamp, while having achieved
nature.

that

date."

Use
in

were

syphon hose entering the tank at the height of the
canvas diaphragm rests upon the latter and serves
to empty and fill the cell.
Such an arrangement as is shown in Fig. 3 is
recommended by the inventor for the realization

electrolyte

benefits

The

claimed.

are

cells

groups of two, one of which is always
empty of electrolyte. Each group has a common
drain and pumping-up connection leading to its own
centrifugal pump, operated by its own motor.
The
three motors are fed by a common current taken
from the battery itself, or some convenient source
of energy, and are controlled by a three-way switch
so adjusted that as soon as one group is drained
in

a comparatively short period of service.
To 'overthese objections, Baroukh Jonas of Toledo,
Ohio, has invented the cell and method of operation here described, for which he has been granted

come

The construction being all designed with
a view of continuous operation for many months
at a considerable output, the cells are large cylindrical tanks of cement, into which the pipes, tubes"

a patent.

and carbon electrodes are

solidly cemented.
In the typical cell (Figs. 1 and 2), the cross-section is divided into six sectiors by horizontal carbon
beams projecting radially through the cell wall to
about two-thirds the distance to the axis of the
tank. An upper and a lower series of these carbon
electrodes is supplied. In each of the pockets thus
formed, and also in the middle of the tank, there
is placed a vertical porous jar resting in the bottom of the cell.
thick bed of iron particles covers the bottom of the tank and surrounds the bases
of the jars, which also contain iron particles up to
one-half their height.
Silver wires lead into each
jar and unite to a ring at the top, and, with a
leading wire from the iron particles at the bottom,
form the terminals of the iron anode. An insulating diaphragm of canvas covers the bed of iron
particles and supports a mass of granulated carbon,
filling half the remaining volume and forming with

A

FIG.

3."

A NERNST LAMP WITH CARBON HEATING FILAMENT.

marked

success, had the disadvantage of requiring
preheating appliances and a certain interval between turning on the switch and securing
illumination.
Albert Ackerman of Pittsburg has
been granted a patent for an improvement tending
to minimize this advantage.
To attain .this purpose the glower is enclosed in an exhausted bulb
similar to that of an ordinary incandescent lamp,
except that there are three leading-in wires and
that the carbon filament is looped around the
glower rod, so that the latter becomes quickly
heated when the current is passed through the
carbon filament.
The exhausted bulb is used to
protect the carbon from burning out.

and

has its contents transferred to another the
switch automatically starts the emptying of the
third group and the pumping up of the first, continuing the same routine again.

special

The

arranged as a shunt in
the glower circuit, the third leading-in wire being
for the glower only, while the glower return wire
takes up the filament return.
When the lamp is
switched on, the current passes mainly through
the filament circuit, owing to the high resistance
of the glower rod when cold. When the resistance
in the glower circuit is sufficiently lowered by the
heating of the rod, enough current passes around
a solenoid placed in that circuit to cause it to
draw up a core carrying a tripper hook, which,
filament

circuit

It

a contact lever
shunts out the latter.

A

of

the

filament

circuit,

ballast conductor

or resistance is provided in the glower circuit to prevent an excess of current from passing through
the glower rod in case its resistance becomes very

ing

FIG.

I.

PLAN OF REGENERATIVE PRIMARY CELL.

each

cell

of the

all

emptied the air

is

little

carbon rods before mentioned the cathode of

this

cell.

wires.

this

producer,
retain its

is
made between the carbons by
wrapping a wire around the protruding ends of
each series, the binding wires being connected by
For an electrolyte Mr.
a contact conducting wire.
Jonas prefers a solution of the chloride of iron
(FeCl 3 ), with which he fills the cell to above the
A heating pipe running
tops of the porous jars.
diametrically across the bottom of the cell supplies

Connection

the necessary steam, hot air or hot water to raise
the temperature to about. 150° F.
perforated

A

for Boston.

Writing under date of September 29th the Bos-

The

inventor

that

asserts

these

should constitute an inexpensive energy
provided the electrolyte does actually
chemical energy by virtue of its periodic

regeneration.
ever,

be

Practical

doubtful

of

electrical

the

actual

men

will,

efficiency

howof

the

arrangement as a practicable current producer on
a large scale under service conditions.

Denver Public-service Companies Win
Election Contest.
cast in the May election at Denver, Colo., on the franchises of the
street-railway company and the light company was
completed in the County Court a few days ago
and the companies won. lhe onening of the ballot boxes showed no fraud to speak of, and the
claims
of the municipal-ownership organization
that directed the contest in the court were not
borne out.
The contest- is ended and the comThe
will
panies
be granted, their franchises.
Tramway company on the recount has 119 votes
plurality and the lighting company over 500.
This result is especially gratifying to the officers
of the Denver Gas and Electric Company, against
whom some harsh and evidently unjust accusations
were made following the election.

The count

of the votes

Municipal Ownership Trouble
lumbus.

Western Electrician says
"The Boston City Council's special committee on
municipal lighting managed to get 12 of its IS
members to a meeting last week. When it took
ar
vote on an order recommending the establishment of a municipal light plant the vote resulted
ton correspondent of the

by

means the electrolyte is constantly being regenerated
and the voltaic efficiency of the cell kept up indefinitely.
As the only part to be consumed is the
iron,

the

patent specifications Mr. Ackerman does
mention the fact that the lamp gives light
as soon as the switch is turned on, nor is there
any claim made for this palpably valuable feature.
Yet it is clear that the carbon filament becomes
incandescent as soon as the switch 'is turned, so
that the interval above referred to wholly disappears in case this lamp operates as designed.

in

Co-

A news dispatch from Columbus, Ohio, dated
September 27th, says that the managers of the
Columbus municipal electric-light plant have made
This time $140,000 is
a demand for more money.
asked for, but the council has not acted upon the
matter.
Within a few years the investment in the
Columbus municipal plant is said to have grown
from $63,000 to nearly $500,000, and still the promoters of the deal have not money enough to give

Less than six advocates of municipal
have appeared at the, committee's many
hearings, which indicates that Boston is not anxtie.

lighting

ious to take the lighting business away from private interests. The following day 14 of the memhers held a meeting, at which, by a vote of eight
to six, it was decided to postnone further consid-

as

the electrolytic solution where electricity is liberated
and attracted to the carbon plates and the conduct-

In his

a

fills

air is all driven out, except what is imprisoned in
the thousands of little cavities, where the minute
iron particles come in contact with the air and

not

in

said that

cavities in and
around and among the particles of granulated carbon.
Then, again, as it fills with the solution the

low.

No Municipal Lighting

is

rushes in and

is

lifting

ARRANGEMENT OF REGENERATIVE CELLS TO PRODUCE CURRENT ON A LARGE SCALE.

FIG.

2.

VERTICAL SECTION OF REGENERATIVE PRIMARY
CELL.

the service they promised. The present plant, which
was supposed to be a model one, is wholly inadequate, the dispatch says.
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Adjuncts to the Power Load.
By

C. J.

1

this

Russell.

Part

I.

Central-station development of the electric power
field has resulted in a marvelous growth in the
sales of electrical energy for transformation into
mechanical energy. The electric motor has invaded
branch after branch of manufacturing industries,
and data of actual installations operating almost
every known form of machinery are now available
for the use of the central-station manager and his
prospective customers. The sales of electric current for transformation into luminous and kinetic
energy may be said to be proceeding along weli
defined and satisfactory lines. Progress has called
forth progress, in the one case of new illuminants
and accessories, in the other of special applications
and improved methods. To broaden the field of
sales it is but natural that central-station interests
should turn to the two remaining transformations
of the electric current, namely, into caloric and
chemical energy. In the first named of these transformations the central station has met with much
encouragement. The introduction of domestic and
industrial heating appliances has at least blazed a
Viewed from
trail into the undeveloped country.
the standpoint of comparison with the early experiences in the lighting and power fields, the results are certainly satisfactory.
It has been clearly proven that there is a great
opening for sales of current for electric heating
in cases where the specific advantages of flexibility,

experience

will

undoubtedly

be

October
repeated.

Proven appliances must form the foundation for
attack upon any such proposition, and our equipment in this direction is such as to encourage the
central-station manager. The minor appliances are
well known, such as soldering irons, glue cookers,
irons for the hat factory, warming pans
and stoves for miscellaneous and special uses.
The special applications for the binding and stereotype trades may not be so well known, but they
have been well tried out, have proven very satisfactory, and data regarding their operation are
readily available to those interested.
The recent
types of laundry applications are also giving very
special

good

satisfaction.

obtainable upon the operation of the
various classes of machinery mentioned would seem
to prove that the cost of heating becomes insig-

The data
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uously, and the saving is from five to eight (er
of the total length of metal worked.
In another case where thin disks of rolled, spun
or hammered metal developed a defect at one
portion of the rim, the almost completed article
had to be thrown into the scrap pile.
welding
machine is now used to weld a piece of metal
on at the place of the defect, which is sheared off,
and, after completion, it is impossible to detect
the place where the joint was made.
In another case, where repairs to costly pieces
of large size constantly required careful soldering"
and refinishing, a welder was installed with such
results as to reduce the time consumed in these
repairs to one-sixth that formerly necessary.
In
this case certain articles were also manufactured
requiring stamping from large sheets, with much
waste, on account of their shape. The suggestion
cent,

A

ready control, high temperatures and direct applican be made to count.
For industrial use electric heating may be said
to present, over other methods of heating, all the
advantages of the electric motor over other forms
of motive power.
Its use permits individual equipment, the concentration of intense power without
the conduction of dangerous or explosive mediums,
and without the losses incident to such conduction.
The other -advantages of cleanliness, absence of
vitiation of atmosphere, etc., are too well proven
by existing devices to require comment here.
In industrial operations the supply of electric
current for heating is intimately related to the
supply of power, as its greatest use will be in
establishments using power machinery. The hours
cation

its use' will
be practically the same as those
the industrial motor. These facts entitle this
class of business to the same treatment in the
matter of rates as the electric power business, and
it
may properly be classed as an adjunct to the

of
of

power

load.

The development

of the electric heating business
be expected to follow the ordinary economical
laws of demand and supply. The demand may be
separated into two distinct classes
First, created
demand, as in those cases where new processes
or products may make possible the establishment

may

:

new

industries
second, existing demand, as
in those cases where present methods may be superseded by electric methods with the result of
increased and more perfect output. The supply
rests with the inventor and electric heating engineer, who must perfect new processes to create
demand and devise improved appliances to fill the
existing demand.
It may be argued that we have little to do with
the first class. As a matter of fact we may do
much by offering attractive rates and by giving

of

;

our encouragement to such pioneer work
possible way.
In the second class we are undoubtedly

in
a,

every
if

not

potential factor. Just as the central station
the greatest selling power in the lines
of lighting and motor appliances, so can it become
the greatest advocate of the use of electric heating
for industrial purposes.
Our business brings us into intimate relations
with the possible users of such devices. To many
of them we stand in the position of consulting
engineers, and the power of our suggestions as to
anything relating to their product or processes
cannot be denied.
serve printing establishments
to which the value of electric heating appliances
for linotype or monotype machines and all the
operations of the stereotype rooms cannot be overestimated.
Some of these establishments do binding, and to them the applications of electric heat
to press heads, shaping machines, gluing processes,
etc, would prove great money savers.
serve
laundries to which electrically
heated
machines
would bring the same advantage as the domestic
iron has to the residence. The metal industries
on our systems may find in the electric welding
machine and in the electric furnace just what they
the,

has

been

We

We

the way of improved equipment. Textile
have numerous process requirements, which
only need the application of electric heat to produce improved results. Whether it be the humble

need

in

mills

soldering iron, the glue kettle or the electric furevery application of electric heating devices
will help to conquer this field for the central station and the placing of the appliance is worthy
of earnest effort.
If the central station has proven itself a potent
selling agent in other fields, it has done so by
campaigns of education, and in the newer fields

nace,

A paper read before the Association of Edison Illuminating
1.
Companies at Frontenac, Thousand Islands, N. Y.. September 5,
1006.
The author is district manaEer for the Philadelphia Electric Company.

AN ELECTRIC FURNACE OPERATED BY CENTRAL-STATION CURRENT.
of the greatly increased and
improved output made possible by the use of
electricity.
In this, as in the power field, the decreased cost per 'unit of perfect article produced
controls the situation and may render the new
method preferable at double the cost for energy
nificant

in

the

face

alone.

,

Electric Welding and Tempering.
The field for electric welding and tempering is
unquestionably a large one, but machines for this
purpose have not been as generally introduced as
the publicity given to this class of apparatus and
the remarkable results accomplished by its use
would lead one to anticipate. It is also to be regretted

that

the

method

of

installation

generally

urged and adopted has been in connection with a
special generating equipment.
In the sizes up to 30 kilowatts there can certainly be no valid reason presented for the installation of a special generator.
We have several
outfits on our system ranging from 15 to 30 kilowatts capacity, and their effect is not greater than

motor of similar capacity.
load factor of these outfits is low, averaging three hours. The reason for this is understood when we consider that the longest period
of welding in average work will not exceed 40
seconds, whereas the operation of adjusting and
removing the work may occupy three to four times
this length of time.
Proper presentation of the advantages of these
outfits to accomplish specific results in large manufacturing establishments making metal articles of
special shape should result in their more general
use.
There would also appear to be room in each
large city for a jobbing shop to handle the work
for smaller concerns, which could hardly afford
to make individual installations on account of the
royalties charged upon the machines of a fixed
sum per annum.
Suggestion of the use of a welding machine was
made some time ago to one of our large power
consumers under the following circumstances
In
passing strips of expensive rolled metal between
dies it was necessary to rivet succeeding strips
together in order to allow continuous operation.
When this riveted portion came along it was
necessary to open the dies, resulting in quite a
loss of the rolled metal.
The welder was introduced, and now makes a butt weld on these strips,
the fin or bur being removed by an emery wheel
on a flexible shaft. The dies can operate continthat of a

The

_

:

of welding these up from narrow strips was made
and a few samples prepared. Within 30 days
after these went out to the trade the welding
machine had a steady six months' job on the
books, and our revenue increased from this sour;e
of current sales.
While most of the welding done is of the butt
type, some special machines have been developed,
one for making wire fencing and another for
making longitudinal welds on pieces of large diameter, such as the joints in the shell of hot-water
boilers for domestic use.
The electric tempering process by use of the
electric welding machine does not appear to have
been developed to such an extent as its advantages
would seem to merit. The heating of special
shaped pieces by the ordinary means is often accompanied by distortion, which is fatal to the
article itself.
When heated by the passage of an
electric current this is not the case, and the tempering of such delicate articles as the rolls used
for drawing cotton is successfully done by means
of this process. The uniformity of the heat generated in this way in metal of small cross-section
and the excellent tempering results obtained have
proven eminently satisfactory in such special lines
as have come under our observation.

Electric

Furnaces.

The importance

attained by this class of apparatus entitles it to serious consideration from the
central standpoint.
Foreign developments are attracting universal interest on this continent, and the next few years
will probably witness extensive applications of the
electric furnace in various industries on this side
of the water.
The obtaining of commercial data upon the subjects of the electric furnace, its applications and
products, is a somewhat difficult
matter.
The
whole subject is surrounded with such mystery
by those now using electric furnaces, and the data
obtained are so incomplete and vary so widely,
that the investigator may conclude that the apparatus is in a purely experimental stage.

The

electric

as one of the

furnace

has

come

to

be

.

regarded

most important tools of the electrogenerally classified under that
is

chemist and
branch of science. Strictly speaking, it may be
regarded as misplaced, since in itself it is simply
a form of apparatus for the utilization of heat
transformed from electrical energy. As from present point of view, however, such furnaces will

.
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have principal use in industries dependent upon
physical and chemical changes in their materials,
the classification
is
probably both correct and
proper.

From

a commercial standpoint the electric fura piece of apparatus for the generation
and utilization of heaf. The comparison between
various types designed to accomplished specific results must proceed along these lines as far as
efficiency and economy are concerned.
The heat may be used to accomplish physical
changes alone, or physical and chemical changes.
In the latter case a certain proportion of the energy may be absorbed in the. chemical reactions
necessary, and it may be aided by the chemical
reactions occurring during the operations. As the
heat units actually utilized to accomplish given
results can be readily calculated, the real efficiency
of any process can be determined with accuracy.
The transformation of electric energy into heat
energy by means of resistance may be utilized in
an electric furnace, directly or indirectly, according
as the materials to be treated are or are not con-

nace

is

ducting.
In the direct method the heat is generated within
the material itself, which in this case is part of
the circuit, current being led to it by suitable
electrodes, which are provided with means to prevent their fusion, such as water circulation; and
in the direct induction furnaces the heating currents are generated within the materials themselves, they constituting the secondary of a trans-

former

circuit.

indirect method the heat is utilized by
or conduction. In the arc types, the
resistance is gaseous and the arcs are formed
between electrodes or between the electrodes and
the materials to be treated if they be conducting.
These arcs may evidently be. formed within or
outside of the receptacles containing the materials
to be treated, or the latter may be made to pass
through the arcs while being fed into the receptacles.
In the solid-resistance types the heat
may be generated within solid conductors contiguous to the mass to be treated. These conductors
may be solid or molten at the temperature at
which the furnace is run; may be arranged within

In the
radiation

•

ing

that it was retarded only by the absence of
suitable means for the generation or supply of
the necessary amount of electrical energy.
The fundamental principles of existing furnaces
were disclosed during the period from 1815 to
1887, and this fact, together with the extensive
foreign applications of furnace methods, is worthy
of consideration on the part of those having electrical energy for sale.

The

tardy developments in this country have been
a measure to the fact that the electrical
furnace man and the central-station man did not
get together. The industries require comparatively
large quantities of electrical energy, and almost
up to the present time it has been assumed that
waterpower alone could develop the current at a
cost low enough to meet the requirements.
Waterpower within available transmission distances of
large centers has been in demand for light and
power plants, and power sites not so situated may
lack the facilities of transportation and of ample
supply of- raw materials essential to the operation
of electric-furnace processes.
In foreign countries the decadence of the calcium-carbide industry caused an active demand
for processes to utilize installations completed and
under way, with the result that with modified furnaces a large and constantly increasing output of
various ferro-alloys has almost completely annihilated the old cupola processes and products. The
use of these alloys in the iron and steel industry
has called for rapid extensions of existing electricfurnace plants, and it is at this time estimated
that fully 100,000 horsepower is being utilized for

due
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The

top

or covering, of the crucible is made
convenience in introducing materials
and for observing the process.
The manipulation of the furnace is very simple.
In starting operations, a cast ring may be placed
in the crucible or a pot of melted metal poured
in from another furnace and the current turned
on.
When this metal is at the proper temperature, materials are added in the right proportion and the
whole brought to the condition desired and an
lid,

in sections for

ingot

is

poured

off.

When a pour is made sufficient metal
the crucible to maintain the circuit, and

purpose alone.
the production of ferro-alloys it would
seem but a step to the production of steel. The
step was taken, and electric steel has been qn the
market in moderate supply for about five years.

is

left

in

new ma-

this

From

Within the last six months considerable electricfurnace work has been done in our city with current supplied from our generating stations. One
installation is of especial interest as being the first
to produce high-grade crucible steel upon a commercial scale on this side of the water, by heat
from electrical energy. The furnace is of the induction type, of 131 kilovolt-ampere capacity, and

CRUCIBLE OF ELECTRIC FURNACE.

FIG. 2.

are at once introduced.
Charging is done
gradually, in order to prevent freezing the mass.
The fusion of the new charge ordinarily takes
about 36 minutes, and the total time between pours
is from an hour to 70 minutes, according to the
character of steel to be made.
The secondary current is, at a maximum, 15,148
amperes at 8.57 volts. The current consumption
varies with the percentage of carbon in the charge
and finished steel, but it will average about 28
kilowatt-hours to melt and a total of 36 kilowatthours to a pour per hundred pounds of steel.
The temperature of the cooling water is only
raised from 10 to 20 degrees from inlet to outlet,
with a very moderate flow. The heat insulation
of the crucible is so perfect that the outside of
the casing is barely warm to the touch while the
furnace is in full operation.
Starting cold, the power factor of the apparatus
is
rather low, but as soon as the metal in the
crucible is heated to such a degree as to lose its
terials

magnetic

qualities,

it

improves

rapidly.

When

in

operation the power factor ranges from 93 to
97 per cent.
Careful observations of about 60 heats were taken
with standardized instruments, and much valuable
data have been obtained.
Several thousand pounds of each kind of highgrade steel of different compositions used for cutfull

tools have been made in this furnace, and
samples submitted to chemical and mechanical tests.
Since the heat is generated in the crucible without external contact or influence, it is obvious that
the resultant product will be free from contamination other than that due to the materials them-

ting

selves

FIG. 3.

the

ELECTRIC FURNACE TILTED IN POURING.

refractory walls of the receptacle, within the
mass of the material itself, or may be superimposed
upon the mass as in those processes utilizing heat
generated within a slag resistance floating upon
the bath to be treated.
Division and subdivision of these classes may
be elaborated, but 'as efficiency must become an
all
important factor in the ultimate development
of the electric furnace, it is probable that the
classification mentioned will be convenient for purposes of comparison.
The maximum temperatures attained in commercial furnaces range from 2,000°
C. to 3,500° C,
or from 3,632° F. to 6,332° F. The latter figure
may be anticipated, since the latest determinations
of the temperature of the arc approach 3,700° C,
as given by the United States Bureau of Standards, working with the Wanner, Holborn-Kurlbaum
and le Chatelier pyrometers.
An examination of the history of the development of the electric furnace is principally interesting from the early dates of disclosure of the
vital principles of existing furnaces, and as show-

is
supplied with single-phase 60-cycle current at
240 volts. It is in principle a transformer, the
secondary of which is constituted by a circular
trough-shaped crucible and its contents. The primary consists of 28 turns of copper tube, cooled
by internal water circulation and insulated by sec-

layers

tional

of

The furnace

heat-insulating materials.
shown in Fig. 1, the crucible in
furnace tilted as in the operation

is

and the
of making a pour
Fig.

2

The

in

Fig.

3.

construction is simple ajid rugged, as can
be readily seen from the cuts. The transformer
frame is mounted upon trunnions and fitted with
gears and a hand-wheel for convenience in tilting.
The top member, which is removable, is provided
with cams at each end for the application of pressure to insure good magnetic contact, and the
handles operating these cams can be seen in Fig.
1, lying parallel to and just above the top of the
transformer frame. Bolted to each side of the
lower part of the frame are brackets, upon whica
rests a circular piece of soanstone which serves
as a foundation for the crucible.

and

to

the lining of the crucible.

For

this

reason the character of the steel can be absolutely
predetermined. The nigh temperatures attainable
in the furnace render it possible thoroughly to
remove all gases, and the steel is very fluid and
still in the mold.
The ingots are very dense and
homogeneous, and tools made from them present
a grain and silvery luster unlike that of the ordinary crucible steel. The metal also has valuable
characteristic qualities for the manufacture of highgrade tools requiring uniform temper.
The results obtained have been so satisfactory
that it is proposed to install a five-ton furnace
calling for about 750 kilowatts current capacity.
The magnetic effect produces some difficulty in
changing, but this is not serious when understood
and properly avoided.
It is evident that furnaces of this type can be
readily designed for use on two or three-phase
circuits.
While no large furnaces of polyphase
type have been manufactured in this country, two
different forms have been brought out in France.
have also on our system a furnace of 100
kilowatts capacity used for the smelting of special
ore.
This is of the combined direct and indirect
type, arcs being used to start the process and the
current being subsequently passed through the materials which are conducting when heated.
The
work with this furnace has not reached such a
point as to admit of more than a general reference

We

to it.
If
dicate, it
result in

is

successful as the results abroad
hoped that the preliminary work

a

large

as

installation

in-

will

with central-station

There are also two smaller furnace equipments on our system, both used for tests in the
smelting of various ores and for experimental pursupply.

poses.

[To be concluded next week.]
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A

recent invention by a well-known English enMr. B. H. Thwaite, is remarkable for the
extent to which it is proposed to utilize every
The
detail and by-product to some practical end.
invention relates to the cultivation of plants by the
aid of electricity generated by a dynamo driven
Ordinary
by a suction or producer gas engine.
bituminous steam coal, instead of anthracite,, is
from
used for power gas-generating purposes,
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ward of a score of Americans on their way from
Plymouth to London lost their lives. This is the
official decision of the Board of Trade inspectors.
Major Pringle, the representative of the Board of
Trade, who had charge of the investigation, says
the report that

in

if

evidence points to the

the

all
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Old Time Telegraphers and Historical Association, and
Military
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United
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Francisco,

seems

more than anything

not,

exposition

an

apparently,

at

skilled

at present, has

project

its

in

heed

to

else just

given up

appears,

it

international

for

great

a

There must be,
serve as a peg on

1913.

anniversary

to

hang an international exposition in the
States, and in this case it is the discovery
of the Pacific Ocean by Balboa in 1513; therefore,
the show is to be known as the Pacific Ocean
Exposition.
The idea was broached in 1904, and,
undeterred by the earthquake and 'fire of last
April, the promoters are going ahead with- the
which
United

to

project.

The

supply

but

;

anniversaries

of

the

exposition

endless,

is

may

idea

be

of

easily

However, three years will have elapsed
between the St. Louis and Jamestown expositions,
and six more will pass before the date of that
at San Francisco, so that, perhaps, sufficient time
intervene

will

electric-lighting

effects

Electrical
spring and

American
it

we

figuratively,

as

shall

live

longer and, probably,

that progress

produce

not

— the

The
by Mr.

C.

Russell of Philadelphia, read before

J.

the recent Edison Convention and
this

in

issue,

is,

we

helpful in that

It is

is

it

importance.

designed to bring to the

some new

of the electric-plant managers

attention

(new, that

when considered from

is,

point

station

begun elsewhere

think, of unusual

view)

of

The

avenues

the centralthe

for

of

sale

makes some pertinent remarks on electric heating, and then passes
electric welding and tempering, electo" consider
Now
tric furnaces and electrochemical processes.
while these methods are all old, as age is reckcurrent.

electric

oned

in

author

development, they are

electrical

prac-

all

virgin territory for the exploitation of cen-

tically

tral-station power.

amples, and

Mr. Russell

many

confident that

is

small installa-

with advantage buy

character could

this

ex-

practical

cites

Not only that, but the alert centralmanager should be conversant with these
industries to the end that he may promote them
judiciously.
The paper is well worth the attentive
their current.

of Electrical

every branch

of

based on

is

off-

Engineers.

engineering

of

investigation,

scientific

it

Faraday did

moving In a magnetic
dynamos and motors by
suggestion of some shop device.
circuit

his

origin

the

and the fact was
the meeting last week

notably the case with electricity.

is

field

"Adjuncts to the Power Load,"

paper on
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a

peculiarly

is

Institute

true

is

of

inspiration or the

The

repeti-

of science,

brought out, incidentally, at

While

more comfortably.

of

staleness

nlay

will

engineering

handmaid

of the

as

the

part.

was authorized by the company, and possibly
was as much as 70 miles an hour. No doubt
we are willing to slow up a bit, literally as well

twice

least

at

obviate

to

At Jamestown, and probably to a greater
degree at San Francisco, electrical applications and
tion.

great

was

speed

the

that

fact

—

all

consideration of magnetic action, the concep-

poles,

an understanding of interbetween electric circuits and magnetic
preceded the origination of the first gener-

ator.

The

tion of lines of force,

actions

as the

due

to

iron

consideration of a subject

so intricate

form of alternating-current-wave distortion,
hysteresis arising from the introduction of
the circuit,

inte

further

illustrates

as

this

investigations are of

the Institute meeting,

at

The

fact.

much

of such

results

practical

importance, as

was shown at this meeting by the case cited by
Mr. Torchio. A large electric power company in
New York tried to operate all its generators with
the transformer neutral grounded and found a
large short-circuit on the neutral.
This was due
harmonic component, and

to generation of a triple

was fully explained by analysis of the current.
Without the aid of mathematical analysis the very^
conception of a triple harmonic would have been
impossible.
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Thus, excessive speed causing the
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of engineering materials has reached
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found

are
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of

results

a

venture of this kind in Berlin, as reported in one

German

of our

contemporaries.

Observations cover

from November 1, 1905, to January 31,
Four old vehicles limited to a speed of
9.3 miles per hour and two new coaches of IS
miles speed were used.
The performance of the
motors and the storage batteries was satisfactory,
it
is
said.
An average run of 37.3 miles a day
with vehicles loaded was maintained, the greatest
the period
1906.

with load being 73 miles.
The average
income per kilometer (0.62 mile) was 7.37 cents
gross, or, after deducting the wages of driver,
mileage

cents, corresponding to 8.07 cents per mile.
investment of $9,758 returned $126.85
S27
operating hours.
This corresponds to a yearly
five

m

An

income of $536.45, or about five per cent, on the
Maintenance of storage batteries cost
one cent per mile of running, or $164; rubber

investment.

tires,

cents
19,262

$222.77;

per

miles the average cost per

tenance
for

current for charging batteries at 3.7
In a total of
$176.59.
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of

storage

batteries

was

charging current, 132 cents;

repairs, 0.48

cent.

At

mile for main0.85
tires,

a total cost of

of

a

1.38
11

cerrt

cents;

cents per

Sheldon

President
of

American

the

of

Engineers,

Electrical

Institute

inaugural

his

in

address

on "The Work of the Institute," delivered last
week, made some interesting observations on the
increase of membership.
He thought a membership of 25,000, mentioned as possible by Past President Scott, was by no means extraordinary, in
view of the enormous and continuous growth of
the

And

industries.

electrical

yet

many men

of

prominence are not members of the Institute.
Dr. Sheldon notes that "one of our foremost and largest universities, with an electrical
electrical

engineering

course

in

its

curriculum,

person connected with
pears upon our rolls, nor does
single

for the Transactions."
this,

is

the small

the states, to

But,

number

which

of

it

its

has

not

a

whose name aplibrary subscribe

more important than
members in some of

President Scott called atten-

This has not been materially increased.
"Perhaps, this is due," says Dr. Sheldon, "to the

tion.

fact

that persons

for

eligible

membership are en-

of but medium
our papers and discussions sufficient attention has not been given tp
this kind of work to stimulate their interest and
warrant their enrolment."
In our judgment this
point is very well taken.
No doubt the Institute
has not devoted sufficient attention to the prac-

gaged

or small

ical

Now

operation of plants

the

in

size,

operating

and that

in

conditions

of

the

smaller

plants.

that the president has called attention to the

defect,

we

remedy

it.

hope

that

steps

will

be

taken

to

:

October

League

of

American

Municipalities.

By

hundred mayors, aldermen and other
city officials from places in the United States and
Canada attended the tenth annual convention of
the League of American Municipalities, held at
the Auditorium Hotel, Chicago, September 26th
Many important municipal problems were
to 28th.
discussed, and among these municipal ownership
probably attracted the most interest. On this question, however, the league refused to go on record
as for or against public ownership of public utilities.
R. G. Rhett, president of the league and mayor
of Charleston, S. C, opened the meeting. Mayor
Dunne of Chicago gave the welcoming address, in
which he declared that the "despair of several
years ago, when graft and boodle were rife among
public officials in this country," was passing, or
had passed away. He discussed the question of

;

—

—

generally traction, gas, elecand said: "We are just
tric light and telephone
now struggling with the telephone question.
intend to dispose of it in a hurry. The present
company will come to the city's terms or else
there will be a rival company installed which will
Within three months we
treat the public fairly.
will have settled the traction question once and
for

the powers attach great
sions of the Institute.

as

their territory of wireless
ligerent.
Neutrals
may

stations

—John

— Hugo

Hineman, Detroit

Chicago

a doubt been used to furnish a belligerent
information damaging to his adversary may
be removed
from the sphere of military operations, and
the
space-telegraph appliances on board may
be con-

Persons captured while communicating
by space telegraphy with belligerent territory
or
between the different divisions of a belligerent's
fiscated.

E.
Ind.

Betz, St. Paul
C.
O. Lobeck, Omaha
Brush, Mount Vernon, N. Y., and W. J.
Fort
Hosey,
Wayne, Ind.

Louis
E.

all."

;

F.

forces are to be treated as prisoners
of war and
not as spies, unless they masked their
operations
by false pretenses; but carriers of dispatches
sent
by space telegraphy who use concealment

President

which policy would dictate as to
what are vaguely termed "public
utilities."
"As we have heretofore considered it,"
he said, "some particular phase or case has been
presented and few have found it applicable to
The very term 'public utility'
their own conditions.
is vague, and the first question which needs solution is the precise meaning to be given that term.
It seems to me it would be much more satisfactory to consider this question of municipal ownership by taking up each specific utility, such as
water, light, transportation, etc., separately. There
would then be no confusion; and, inasmuch as it
may very well be found wise under given conditions for a municipality to operate some of these
utilities
and unwise to undertake others, I am
sure more practical benefit to our members, if not
to mankind, would follow this course than any
is the limitation
the ownership of

we could adopt."
Before adjournment of the first day's session
Z. P. Brosseau welcomed the delegates on behalf
of the citizens' committee of Chicago, which furnished entertainment for the visitors.
The second day's session was devoted to the
reading of papers of importance to municipal officers.
Among the papers were "Franchise Conditions in New York," by Harry P. Nichols, assistant engineer of the Bureau of Franchises, and
"The Municipalization of Street Railways in Toronto," by Emerson Coatesworth, mayor of Toother

:

-

The

Berlin

Space-telegraph Con-

or

in their

ference.
Writing under date of September 18th the Paris
correspondent of the Western Electrician says

"The
to

results

English vessels,

from this, as, for
in most cases, refuse

instance,
to

to

"A

perpetual franchise is a crime against
humanity," he said. "No municipal franchise should
be granted to a public-utility corporation unless
the municipality is guaranteed a percentage of the
earnings of the company. Neither should any
municipality grant a franchise to such a corporation without reserving the right of repurchase.
A
franchise with the right of repurchase at any time
on reasonable notice is vastly superior to a limited
franchise."

The

day was taken up in the discussion of
municipal ownership and the election of officers.
Although Mayor McCaskrin of Rock Island and
Alderman William Stearns of Adrian, Mich., had
introduced resolutions seeking to obtain an expression from all the delegates on the municipalownership question, the committee on resolutions
last

to report out either of the measures.
The
resolutions committee did present a resolution to
change the constitution so it would be made clear
that the organization holds no official policy as
failed

municipal ownership, but the resolution was
tabled because the delegates declared it was sufficiently plain already that the "league had no official

to

on the subject.
The formal discussion on municipal ownership
was opened by Frank Parsons, president of the
the Boston
Municipal Ownership League, who
argued in its favor. He said in part: "Streets
and street franchises are public in their nature.
If part of the uses of the street can properly be
belief

given

over to a private corporation, why not the
And if the whole of the street or the uses
of the streets themseles rightly can be given to
a private corporation
then our so-called public
agents can give the city itself, body and soul, to
a bunch of stockholders for their private emolument, for entire possession of the streets would
mean control of every life and the use and value
of every piece of property.
Private ownership is
unjust and un-American.
It
means sovereign
power in private hands."
The chief argument against municipal ownership
was voiced by Prof. Frank H. H. Roberts of Denver University, Denver.
"Some of the objections
to municipal ownership," he said, "are these:
(1)

whole?

Berlin

the

Office

and two from the

Postoffice.

At

A

adopted.
Though these rules do not have the
force of law until formally enacted by the various
nations, they are excellent indications of the legislation which is likely to prevail on this subject,

confirmation

of

the

is,

sulting engineers

for the

tric

recently

installation,

New York
visited

by the assistance of electric motors freight
can be transported over the summit of the mountains at a less expense for equipment
and operation than would be attained by boring
the fivemile tunnel that has been projected through
the
range to secure easier grades, the company
is

favorable

to

electric

traction.

Engineers of the
General Electric Company and other concerns have
been figuring with the railroad officials for some
years along this line and are still at it.
With
cheap fuel oil the company could install a steam-

power

electric plant at a convenient point and
transmit the current necessary to operate cars over
the heavy grades for 200 miles.
Many of the

wireless

the relations of belligerent and neutral powers by
the use of space telegraphy in time of war.
series
of rules governing these relations
was

line

from San Fran-

that

the former

conference in 1903 the British delegates
refused to support Marconi against the Germans.
This time they will take the contrary course on the
ground that the German proposal to unify all wireless communication under state control is technically
and commercially impracticable.
From Rome comes the statement that complications are likely to follow the forthcoming Berlin
conference owing to Italy's independent attitude
in
supporting Marconi's rights and opposing reEngland
strictions upon the liberty of his company.
and France are willing to back Italy, it is said, hence
the result of the conference may be a failure. The
Chicago Daily News correspondent at Rome is
informed that "if the German opposition is not overcome Marconi expects to prove that the German
system of wireless telegraphy is plagiarized from
his
own with the kaiser's knowledge and aid.
Italian statesmen fear that this, following the Algeciras conference, will rouse Emperor William's
ire and perhaps cause the last link in the triple
alliance to be severed."
Delegates from the United States to the Berlin
conference are Mr. Tower, the ambassador to Germany, Brigadier-General James Allen, Rear Admiral H. N. Manney and John I. Waterbury of
New York. General Allen, Admiral Manney and
Mr. Waterbury were nominated, respectively, by the
departments of War, the Navy and Commerce.
At last month's meeting of the Institute of International Law, held in Ghent, Belgium, cognizance was taken of new elements introduced into

official

Ogden

Central elecTruckee, Cal.,
with other engineers and' looked over the
situation
from an electrical standpoint and will make a report.
It is understood that if it can be
shown

conference on wireless telegraphy
Admiralty, three from the War

frorh

no

is

There

its

however, a probability that
something may be done within 'the next two
years.
Frank J. Sprague, who has been one of the
con-

the

three

there

reports.

commercial messages with foreign boats if these
latter are not equipped with the same type of apparatus.
France will take an active part in the
conference. Mr. Barthou, minister of posts and telegraphs, presided at a meeting of the French delegates not long since. The marine, war and colonies
departments, besides the former department, have

James M. Head of Boston, former president of the
league.

cisco,

exchange

ronto.
spirited attack on the terms of many franchises to public-utility corporations was made by

A

instal-

ling an electric traction system on
oyer the Sierra Nevada Mountains

the

each selected a certain number of delegates for the
conference, and at the meeting referred to they took
concerted action as to the attitude which they are
to observe at the conference."
The London correspondent of the Chicago Daily
News adds that England will send eight delegates

ruse

will be considered as spies.

The San Francisco correspondent of the Western Electrician writes that although the
California
papers have announced
that the Southern Pacific
Railroad Company has begun the work of

and succeeding days,

trouble

work

Prospects of Electric Traction over
the Sierra Nevada Mountains.

international space-telegraph conference, which

be held at Berlin on the third of October
will no doubt settle a number
of important questions, and result in establishing a
set of international regulations.
All countries have
been asked to send delegates to the conference. It
is desired especially that Great Britain shall adhere
to the rules which the conference is to draw up.
In the case of most of the nations, the governments
have control of aerial telegraph operations. England is the only country in which the monopoly
Some
has been conceded to private companies.
is

ter-

Hertzian

belligerents must
sent to neutral governments.
Neutral
ships or appliances which have
beyond

balloons,

D.

;

M- A. Brouse, Kokomo,

own

be at once

MacVicar, Des Moines,

Grosser,

S.
;

to a belspace-telegraph

control

wave communication imposed by

St.

Iowa.
Trustees

messages sent

of belligerents operated in their
Notice of any restrictions on

ritory.

—

Louis.
Secretary-treasurer

weight to the conclu-

Rules
governing
wireless
communication
in
time of peace are made to apply in time
of war.
A neutral state may be prevented by belligerents
from sending wireless messages anywhere
within
the sphere of military operations.
Neutral states
are not compelled to stop the transmission
over

.

;

We

Rhett in his address said that just
how far it is wise to limit the government by
requiring a referendum to the people is an exBut probably the
ceedingly interesting problem.
most interesting of the questions under the head

the

;

.

—
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ordinary methods of election it is impossible to choose men qualified to conduct the business of tramways, gas, water, etc.
(2) municipal
trading is detrimental to all business interests;
(3) labor suffers; (4) it raises taxes
(5) municipal trading lessens the credit of the towns.
The advocacy of municipal ownership is distinctly
detrimental to the best interests of a city.
If the
agitation in
Chicago should cease, three years
would show a transformation in the tramways."
At the closing session Mayor Dunne of Chicago was elected president of the league by a
close vote.
Norfolk, Va., was selected as the convention place for next year.
The entire list of officers elected is as follows
President Edward F. Dunne, Chicago.
Vice-presidents George
M. Hine, Poughkeepsie,
N. Y.; J. E. M'cCafferty, Wilmington, Del.;
L. A. La Pointe, Montreal, Can.
Silas Cook, East

Several

"private monopolies"

;
;
:
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Southern Pacific officials are in favor of an elecsystem, although some have been considerably
impressed by the possibilities of the gasoline motor
cars constructed by the Union Pacific.
On? of
these was tried put at Pasadena, Cal., on passentric

ger service and
as

good

showed numerous

it

defects as well

points.

New
The new

Italian Tariffs.

Italian

tariff

which went

into

effect

this year provides, among others, the
rates, the first being the conventional,

favored

Where

nation,

there

is

and
only

the

one

other
rate

the
it

following
or most
general rate.

applies

to

all

countries.

Motor

cars for ordinary roads, weighing 500
kilograms or less, $40 each; more than 500 up to
1,000 kilos, $80 each; more than 1,000 kilos, $120
'

each.

Dynamo electric machines, weighing more than
1,000 kilos, $3.20 and $6 per 100 kilos; weighing
1,000 kilos or less, $5 or $6 per 100 kilos.
Electric accumulators, $3.20 per 100 kilos.
Electric^ transformers, with or without

oil,

$5

per 100 kilos.

Apparatus for the application of electricity, including regulators, switches and starters, resistances, interrupters, commutators, controllers, speed
regulators, cut-offs, etc., weighing 100 kilos or less,
$6 per 100 kilos; weighing more than 100 kilos,
$S per 100 kilos.
Electric clocks, $10 per 100 kilos.
Graphite, free.
Electric wires and cables composed of one or
more metallic conductors covered with textile materials and varnish, guttapercha or india-rubber, $10
or $12 per 100 kilos.
Electric cables composed of one or more metallic conductors,
covered with insulating materials,
strengthened and protected with iron or any other
metal, including submarine cables, $5.60 or $6 per
100 kilos.

A
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The Work

of the American Institute of
Electrical Engineers.

membership.

—

;

uted.

Numerous

pared,

person connected with it whose name anpears upon
our rolls, nor does its library subscribe for our
Transactions; on the other hand, another of our
large universities has connected with it 22 memThis committee is about to
bers and associates.
take active measures to bring to the attention of
non-members the advantages to be obtained from

.

membership in our organization.
The Committee on Telephony. Comnlaints have
been received from members engaged in telephone
work that not sufficient attention has been given
in the past to this subiect: and in some cases

—

tributed.
The cost of the year's work
tions, salaries, postage, express,

was

$40,767.22, or
receipts per member during this period
were $12.97, ar| d therefore five-sixths of the receipts were disbursed in the interests of the membership at large, irrespective of location.
The Board of Directors. The board meets regularly once a month and performs the duties customary with such a body. It makes appropriations,
total

—

and recommendations from commitand determines and outlines broad questions

approves
tees,

bills

of policy.
The constitution

authorizes the appointment of
an executive committee of seven members to which
the board may delegate certain of its powers. This

was made

to enable the Institute work
case a quorum of the directors could
However, (he executive commitnot be obtained.
tee has had but few meetings in several years,
because of the large attendance of the directors
and their great interest in the Institute work.
he members of the board arc as a rule quite
Their attendance is probfamiliar with details.
ably due not only to their immediate interest in
the Institute work, but to the fact that the meet-

provision
to

I

go on

in

Under such

A

—

etc.,

held.

secretary all applications for membership, or for transfer, passes upon the qualifications
of various applicants, and makes recommendations
The
to be acted upon by the board of directors.
requirements for election as an associate are so
easily fulfilled that only about two per cent, of the
applicants fail to qualify.
The requirements for transfer to the grade of
member are specifically stated in the constitution,
and it is desirable that a high standard should
It seems as though applicants for
be maintained.
transfer could readily determine for themselves,
from a perusal of the constitution, whether or not
they are eligible for transfer to this higher grade.
large portion of the labor of this committee
is due to the loose and indefinite manner of filling out the specification papers on the part of the
applicant, and the tendency to refer to members
of professional eminence, or those prominent in
Institute work, rather than to members who are
familiar with the applicant's career and who are
competent to corroborate the statements made in
Careful reading of the constitution
his application.
and by-laws, definiteness in filling out the application blank and proper selection of references will
facilitate the work of this committee and materially reduce the time necessary for transfer.
The Committee on Increase of Membership.
The removal of the executive offices to the new
Engineering Building will entail an increased exTo
penditure for carrying on the Institute work.
provide for this the simplest method seems to be
The secretary's staff
to increase the membership.
is able, with slight additional expense, to take care
of twice as many members as we have at present.
The increase of expenditure incurred by the increase of membership will be due to an increase
in the number of Transactions, of printing, and of
postage.
The enormous annual growth of the
electrical industries is accompanied by a similar
increase in the material available for membership
and the figure of 25,000 possible members given
by President Scott in his inaugural address seems
by no means to be extraordinary. While in recent
conference with a member concerning the make-up
of a committee, of the several names suggested
as suitable for appointment, one-half were not to
The small
be found in the Institute directory.
number of members in some of our states,- to
which President Scott called attention, has not
Perhaps this is due to
been materially increased.
the fact that persons eligible for membership are
engaged in the operation of plants of but medium
or small size, and that in our papers and discussions sufficient attention has not been given to
this kind of work to stimulate their interest and
warrant their enrollment. One of our foremost
and largest universities, with an electrical engineering course in its curriculum, has not a single

—

The

in

from the

At the last convention, held in Milwaukee, the
question of the work of the branches of the Institute and their relations to the executive offices
in New York revealed the fact that there was
considerable lack of information concerning the
scope of .the Institute work and the method of
The growth of the Institute as a
carrying it on.
national organization and the extension of its
usefulness to its membership is so largely dependent upon the intelligent co-operation of the local
organizations that it seems desirable that all should
be familiar with its work.
Secretary's Office. The secretary is the executive officer of the Institute and has charge of all
Because of his familiarity
of its routine work.
with all phases of the work, he is being constantly called into conference with the officers and
committee men over questions of policy, ways and
means. He receives many calls from members
visiting New York, and is often able to assist and
give valuable advice and introductions in furtherThis is especially
ance of professional purposes.
true in the case of members coming from foreign
In carrying on his work, except that
countries.
which he is, by the constitution, required himself
to perform, he has the assistance of a staff of six
an editor and a bookkeeper.
assistants, besides
The character and amount of routine work done
during the year ended April 30, 1906, is indicated
by the following:
Institute Office Statistics for Year Ended May
During the year there" were 9,802 letters
1, 1906.
received and more than 4,000 written. There were
2,760 changes of address made in the catalogue,
This indidirectory, mailing list and card index.
cates that the addresses of more than 70 per cent,
of the members were changed during the year.
The number of bills rendered was 5,928; items
bills received and
of remittances received, 4,858
checked, 825; checks and warrants drawn, 338.
There were 572 applications for election received,
and in connection therewith 1,716 endorsement forms
The
were issued, of which 1,638 were returned.
number of applicants for transfer was 53, involving
the forwarding and return of more than 600 inquiry forms for the consideration of the board of
examiners.
Seven additions of monthly announcements, aggregating 96 pages, were prepared and distrib-

ing,

lack of
tractive

might

—

President Sheldon then read his address, which
given in full herewith.

for the Transacstationery, print$10.48 per member.

the future seem desirable to
make greater use of the executive committee, but
one or two meetings per year of the full board
it

circumstances it might
seem advisable to furnish free transportation to
the members coming from a distance.
As is usual in similar organizations, much work
is performed by committees under the immediate
The gendirection of their respective chairmen.
eral character of the work of these committees
and some of the problems which they are endeavoring at present to solve follow
The Board of Examiners. This board receives

R. W. Pope announced that at the
meeting of the board of directors held in the afternoon 191 associates were elected, and that George
A. Wells, Jr., chief engineer of the Adams Express Company, had been transferred from asso-

notices and circular letters were preprinted and distributed to the membership.
These related to a variety of subjects such as Institute meetings, convention, proposed revision of
the constitution, proposed law regarding the metric
system, invitations to visit Europe from our sister
societies in England and Italy, and other Institute
business.
The number of pages of engineering papers and
discussions edited and proofread for publication in
In connection therethe Transactions was 1,138.
with 91 half-tone, 196 wax, and 68 zinc engravings
In addition to the above mentioned
were made.
engineering papers there were about 250 pages of
current Institute news prepared and published in
the monthly Proceedings, and not included in the
Transactions.
More than 54,000 copies of the InProceedings were mailed, 60,250 advance
stitute
copies of engineering papers were printed and dis-

tember.

being

Secretary

full

offer an opportunity for professional interWith a wider geocourse between its members.
graphical distribution of the membership of the

board

tember 28th.

ciate to

October

ings

President Samuel Sheldon presided at the first
regular meeting for the season of the American
Institute of Electrical Engineers, which was held
at the Edison Auditorium, West Twenty-seventh
Street, New York city, on the evening of Sep-

is

;

'

resignations have been threatened for this reason.
It is true that the number of papers presented on
this subject has been few, although those nresented
have been by the most eminent authorities, and
some of them have been classic in character. This
committee will take measures to increase the usefulness of the Institute to this art. bv arranging
for meetings on this subiect, designed to bring
out discussion from members who are too busv
to prepare paners, these meetings to be held at
various branches instead of at New York.
It
will also assist the preceding committee in widening our membership in telephone circles.
The Committee on Local- Organizations.
marked increase in the usefulness of the Institute
cannot be accomplished except through the cooperation of the executive committees
of the
branches. Tt is therefore desirable that the branches
should be well organized and that their work
should he carried on in a manner as efficient as
possible.
It seems
desirable that in most cases
their executive committee should be made up of
but five members, and that the time of their election should be shortly after the regular Institute
election, to enable them to make preparation for
active work when the Institute year starts in Sep-

—

to

shift

bilities

6,

1906

A

larger committee enables the members
upon each other's shoulders the responsifor good branch work, which results in a

co-ordinated

programme

effort.

The

exceedingly

at-

of the Schenectady branch for

coming season has, however, been arranged
by a committee of nine. The branches should be
in
constant communication with the secretary's
the

not simply that the progress of their work
be known, but so that they may give and
receive suggestions with a view" to attaining a
greater efficiency.
The branches can be of great
assistance in increasing the membership by exerting organized efforts in the localities of which
they are centers.
They can, without undue loss
of dignity, from immediate knowledge suggest to
associates in their vicinity the desirability of making application for transfer to the grade of memoffice,

may

ber.

The

transfer,

it

is

true,

means

slightly

in-

creased dues; but this slight additional cost is
more than compensated for by the prestige resulting from the official recognition of the applicant's
professional attainments and standing by the Institute's board of examiners.
Furthermore, such slight additional expense is
but a small matter to such members
and it is
their duty to the organization which represents
their profession to enroll themselves in its advanced grade.
Interest in the branch meetings will be hard to
sustain if the programme consists chiefly of papers
that have been previously read in New York.
It
is
very desirable that original papers should be
presented and that local talent should be brought
to the front.
Efforts should also be made to obtain original papers from men eminent in our society, but who live at a distance.
This has been
done with marked success in some branches and
discussions of great value have been drawn from
those in attendance, but from whom formal papers
could not be obtained without great difficulty.
Arrangements will be made in the future to publish the best of these papers in the Transactions.
Experience shows that eminent engineers coming
from a distance take great pains to please their
audiences,
and are rewarded, encouraged and
helped by the sympathetic attitude of their listeners.
Lectures or instructional pliers bv local
members of expository ability, dealing with prior
art and conditions, underlying theory, or present
standard practice,
are
of
particular
value
to
younger, rising members, and nronerly find a place
in the branch programme.
It is also desirable that
an annual calendar, including the dates of future
branch meetings, should be made up to enable the
secretary's office to co-operate with the executive
committees of the branches. All this work of the
branches will be co-ordinated and assisted through
the efforts of the committee on local organizations.
The Committee on High-tension Transmission.
The results of the work of a committee thus
designated, published during 1902-3, proved of such
great value that they were reprinted and bound
in a single volume under the auspices of a publishing company in co-operation with the Institute
and placed uoon sale so as to be accessible to the
public.
In view of the many systems installed
since that time and the large number of proposed
systems for transmission over much greater distances than ever before, which will use increased
voltages, involving many difficulties of insulation,
of protection and of construction, the reappointment of a committee for this work has been
;

—

desirable.
The meetings arranged bv this
committee will be held at interior points in order
to insure wide representation, large attendance and

deemed

discussion.

full

—

The Library Committee. This committee has a
great deal of work in hand. Besides installing and
systematizing our present library in its new quarters, some organization for co-operative management

connection with the libraries of the minthe mechanical
engineers
should be
By the constitution this committee is
required to direct the expenditures for the furnishings which will be required in the new executive offices.
In the past the library has been but
of small use to the members not residing in the
vicinity of New York.
It is exoected that in the
near future arrangements will be made by which
distant members can obtain lists of publications
on desired subjects, abstracts and translations for
a nominal fee. This committee will also prepare an
author's and subject index of the Transactions, in
which will be included the papers presented at the
International Electrical Congress held at St. Louis
ing

in

and

effected.

in

1904.

To meet

adequately

the

requirements

of

the

membership represented by the United Engineering
Society, extensive additions should be made to the
existing
Competent authorities
three
libraries.
have considered this ouestion and have concluded
that there should be an immediate expenditure of
$125,000, and a fund which would provide an annual income of $30,000 to be expended for maintenance and operation.
The Committee on Bibliography. This committee expects to have in press by next December a
chronologically arranged, annotated bibliography of
the Wheeler gift. In addition to the main bibliography of books and periodicals there will be appendices covering a great part of the pamphlet
literature, including parliamentary papers, patents

—

:
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trade catalogues, prospectuses and
reports on projected undertakings in telegraphy,
cable and telegraph tariffs and instructions to operators as to the care and use of instruments, and
extracts cut from periodicals not devoted excluThe book will contain
sively to electrical subjects.
about 500 pages.
Its preparation has entailed a
great deal of labor, and the manuscript has been
critically examined at the British Museum, in the
libraries of several of the European electrical associations and in our own Congressional Library.
The Editing Committee. This committee, upon
which rests the responsibility of the publications
of the Institute, has in the past been burdened
with a mass of correspondence and critical reading
which it is unfair to expect without compensation.
There is no valid reason why the responsibility
should not be delegated to the editor and the labor
Furtherbe performed in the secretary's office.
more, the services of this committee are needed
other directions.
The monthly Proceedings,
in
because of the character of its contents, appears
irregularly, and frequently remains unopened or
This condition should
unread upon its receipt.
not be allowed to persist. Every number should
contain such fresh, interesting and valuable material as to excite curiosity and command the immediate attention of him who receives it.
It
should be the official organ of the Institute in fact
Its ephemeral portion, besides
as well as in name.
containing the announcements from the executive
should
contain
news concerning the indioffices,
vidual members and the branches.
The editing committee will consider this matter
with a view of not only making the Proceedings
more attractive but of increasing its value as an
advertising medium.
The Committee on Standardization. Prof. F. B.
Crocker and Mr. C. O. Mailloux of this committee
represented the Institute at a meeting held recently
in England in which 10 nations were represented.
An organization of an International Electrotechnical Commission was effected in which the Institute, as representing the United States, will be
entitled to one vote.
The commission will probably meet during the coming year.
Thfs committee also has in hand the rearrangement and reclassification of a report which was presented, in
a preliminary form, at the last convention of the

and

litigation,

—

—

Institute.

Committee

—

on

National Electrical Code. This
continue to look after the interests
in the meetings of the National
Conference on Standard Electrical Rules and the
Underwriters' National Electric Association.
The Committee on Law. This committee considers the legal aspect of actions about to be
taken by the board of directors, interprets the constitution and by-laws and makes recommendations
concerning their amendments.
The Committee on Papers. This committee, besides carrying on the usual work of arranging for
meetings and directly soliciting papers, expects the
co-operation of the executive committees of the
branches and of the committee on local organizations in its work.
With this assistance it expects
to present an attractive programme.
The Committee on Finance. The direct supervision of the financial affairs of the Institute is
entrusted to this committee, approval of all bills
for payment and recommendations as to the investment of funds resting with it.
The financial
arrangements attending the removal of the Institute offices into the new Engineering Building and
the details of the adjustment of our financial relations with the United Engineering Society will be
considered by this committee.
The Building Fund Committee. As a result of

committee

of the
.

will

Institute

—

—

—

The

was on "The Effect of Iron in Distorting
Alternating-current Wave Form," by Prof. Frederick Bedell of Cornell University and Elbert B.
Tuttle.
The discussion was opened by Dr. C. P.
Steinmetz of Schenectady, and Prof. W. S. Franklin of Lehigh University and
Philip Torchio of
New York participated, Professor Bedell closing.
"The Current Transformer" was the subject of
the paper prepared by Prof. Kenneth L. Curtis
of Stanford University and presented by H. S.
McAllister. Louis T. Robinson of Schenectady discussed the paper at some length.
.

occupancy on December 1, 1906.
This building is bound to become a center of
activity which will help to shape the destiny of
our nation. The present remarkable epoch, which
Mr. George S. Morison states is characterized by
"the manufacture of power," is due primarily to
_

the professional activities of the members of the
three founder societies whose representatives form
the holding and administering corporation known
as the United Engineering Society.
Our work
does not end here.
Having brought about this
condition, it now rests with us to control it.
On
us, then, rests largely the responsibility for the
overcoming of the short-sisrhted and selfish extravagance in the use of our natural resources so recently commented upon by Mr. James J. Hill. The
immediate future, prophetically described by Mr.

with

its expensive fuel, its scarcity of iron,
large population, will demand from these
a more efficient transformation, transmission and utilization of our supplies of stored
energy, and a more extensive use of our immediatelv
received energy.
The new Engineering
Building stands for the fulfilment of this great
purpose.
.

Hill,

and

its

members

Two

technical

papers were read at the meeting.

by an angle
than 180

Bedell and Tuttle on Alternating-current Wave Form.
Dr. Frederick Bedell of Cornell University read
paper prepared by him in collaboration with
Mr. Elbert B. Tuttle on "The Effect of Iron in
Distorting Alternating-current Wave Form" at the
meeting of the American Institute of Electrical
a

in
New York on September 28th.
paper is theoretical, the results arhave important practical application, as
was well brought out by Dr. C. P. Steinmetz in

Engineers

Though

rived

the

at

discussion of the deductions.
investigate the effect of hysteresis on the
wave form Dr. Bedell proceeded by superimposing
different characteristics of current and by producing from these complex currents a hysteresis
loop.
From the consideration of the various hysteresis loops he derived relations regarding the
relative intensity and phase of the triple harmonic
and also the wave of the exciting current.
In case of a sine electromotive force and a complex current wave due to iron, the harmonics in
the current wave (being 3, 5, 7, etc., times the
frequency of the electromotive force) can represent no power. Any power must accordingly come
from that part of the complex current wave
which is of the same frequency as the electromotive force.
In this investigation the effect of harmonics above the third is not considered.
The
electromagnetic effect is represented by the complex current curve, and this again considered as
made up from the fundamental and the third harmonic; which latter, though wattless, materially
effects the form of the resulting curve.
When
iron is introduced in the circuit the induction is
not proportional to the current and magnetizing
force, and with induction sinusoidal the current
is not sinusoidal but distorted.
Different successive definite relative amplitudes
and phase positions are assumed and the corresponding complex current wave is worked out.
From this and the sine wave of flux the hysteresis
loop which would cause such a current is deter-

9

which

is

greater than 30°

and

less

.

Taking the fundamental as unity, this harmonic
cannot exceed a definite value (see Table I) of
about 0.192 for 0=30°, and 0.333 for 9
180°.
The angle f of hysteretic advance due to the
third harmonic cannot exceed 30°.
From the shape of the hvsteresis loop obtained
from the third harmonic only, it is concluded that
iron introduces higher harmonics in addition to

=

the third.

Three dimensions
the

(as in cut) are required for
representation of the complex current

vector

wave.

Discussion.
Dr. Steinmetz opened the discussion.
He said
that there is today only a very short step between
pure scientific investigation and engineering practice.
Then he proceeded to show that the phenomenon dealt with in the p=^er and similar phenomena are of very great practical importance in alternating-current distribution
that
is,
that
wave
shape distortion may lead to effects not only very
marked and pronounced, but occasionally disas;

trous.

The

history

of

triple

harmonic investiga-

his

To

mined.

These results are given comprehensively in the
accompanying table, in which
9 is the phase relation of the third harmonic to
the fundamental at the origin.
P is the ratio of the maximum ordinates of the
fundamental and third harmonic (critical value).
^ is the phase difference between the maxima
of the distorted and fundamental curves.
90°
<P is lag of fundamental component of cur-

—
—

rent behind electromotive force.
90°
a
is lag of equivalent sine current behind
electromotive force.
I and I' are the maxima of the equivalent sine
curve and distorted curve, respectively, the maxivalue of the fundamental beinp unity.

mum
9

a

P
0°

2°
5°
20°
30°

—

the admirably directed efforts of this committee
$132,000 has been raised.
Of this $94,000 has been
paid, and $38,000 is in the form of time pledges.
It is
hoped and expected that when the new
building is formally given over to the United Engineering Society during the coming year the
whole amount of $180,000 due from our Institute
will have been raised.
The architect a few days
ago stated that the building will be ready for our
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first

45 ^
9
°o

135°
180°

O.III
0.122
0.135

o°
16
22°
29°
29°
28
19°
io u
0°

O.I72
0.193
0.220
O.283
0.321
0.333

54'
48'
33'
38'
36'
12'

V

I

*
Oa
17°

1.006
1.007
I.009
1. 015

23
,
o
29 30
30°

O.S890
0.8832
0.8833
0.9250
0.9624
0.9868
I. 1850
1.2950
1.3330

1. 019

29° 22
20° 30'

1.024
1.039
1.050
1-053

10° 45
0°

VECTOR REPRESENTATION OF A COMPLEX CURRENT IN

THREE DIMENSIONS.
tion

How

An

interesting and novel result of this investigais the use of three dimensional co-ordinates
the vector representation of these complex cur-

tion
in

rents.

Where

the current and the electromotive force
sinusoidal they are vectorially represented by
lines in a plane.
With the introduction of iron
into the circuit the current I becomes complex,
being composed of the fundamental F and the
third harmonic Qs (see cut).
The fundamental
F may be considered as the resultant of a power
component P in phase with E, and a quadrature
or wattless component Qi at right angles to E, that
are

is,

F

= VF+ Q1

2
.

As

the

power component
graphically

in

harmonic

in phase with E,
quadrature to E.

=

+

it

is

Now

Q

has no
represented
it
may be
3

V F"
Q s2 which corresponds to
construction in which Q3 and F are
two sides of a rectangle and I the diagonal. As
Q 3 is thus at right angles to both E and F, it is
drawn in the third dimension at right angles to
the plane of fundamental frequency in which lie
E, F, P and Q t
In conclusion the authors sum up their results
as follows
conclude that an alternating current is distorted when iron is present by the introduction of
a third harmonic in advance of the fundamental
shown

a

that
graphical

I

.

We

,

in

review and interesting cases of
in transformer prac-

disturbances

important

these

effects

may become was

shown by consideration
nected in

-star

in

the

01 three transformers conthree-phase system.
Here
are 360° a-^art and cannot

the triple harmonics
flow because they have no circuit.
Each transformer has an electromotive force higher than the
vector diagram.
In case the transformer feeds a
long-distance system and the neutral is grounded,
there will be triple frequency in series with inductance and capacity.
Such a combination may be
very serious in certain circuits with destructive
voltage, and even if not serious, the rise and fall
of the whole system at every frequency means
electrostatic
induction
on
neighboring
circuits.
Various other cases were discussed, showing conclusively that the subject of the pacer has a decided practical interest.

The Mathematical

Investigation of

Alternat-

ing Currents.
Prof. W. S. Franklin of Lehigh University in
the course of his remarks presented the question
of mathematical investigation of alternating currents in a most lucid manner, which should be of
value to many students groning in the fog of this
intricate subject.
"If j'ou have

He

said:

an alternator which develops an
electromotive force of any complicated wave shape
whatever, the problem often arises to determine the
That
current produced by the electromotive force.
problem mathematically resolves itself into a series
of problems, each one of which is an ordinary simple

Vector Representation of Complex Current.

was passed

triple harmonic
tice were cited.

alternating-current

problem.

The

first

thing

you must do is to resolve the matter into harmonics and then treat each harmonic electromotive
force by itself, and discuss the currents produced,
and if the currents are distorted you must analvze
them and handle them in an elementary way.
That is the theory of alternating currents based
It is the only method to pursue,
on harmonics.
and when you attack the problem of electromotive
thing
you must do is to break it up
force, the first
into harmonic numbers and proceed with a series
It simply means if you
of problems step by step.
limit yourself to the fundamental, you have only
solved one problem and you must let all the others
go-"
Philip Torchio of New York brought out the
fact that one of the large companies of New York
tried at the start to operate all the generators
with neutral grounded, and found a large shortcircuit current on the neutral which was due to
the third harmonic.

The Portland (Pa.) Power Company has been
incorporated with a capital of $500,000, the object
of which is believed to be to tap the Delaware
River a short distance above Belvidere and divert
electrical
purposes,
carrying
it
for
the water
through a canal about four miles to Foul Rift, at
which point a power house will be erected for
trolley, electric-light and power purposes.

:

:

.
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Practical

CHAPTER

Its

XIII.

apparent to the casual observer to leave any opening for an argument upon this point. Too much
attention cannot he paid to the correct construction and proper maintenance of a distributing system, if good returns upon investment in electric

and power properties are

expected.

have

specifications

elaborate

been

drawn

stating the requirements of the station equipment, and much time and labor spent upon the
proper installation of boilers, engines, generators
and switchboards, to the almost absolute exclusion
of the requirements of a distribution system. As
a result unsightly pole lines are in evidence everywhere and continual expenditures are necessitated
to maintain even the poorest possible connection
between the customer and the generating station.
Another result of this neglect of transmission
systems is seen in the recent numerous instances
of local "authorities compelling electric-lighting companies to put all distributing lines in conduit underground. The almost prohibitive first cost, together with the high maintenance cost of an underground system, make the net returns of the average
central station so small on the investment that
managers should be forewarned and see to it that
all overhead work is done with the same amount
of care that they require on their books.
Available space prohibits an exhaustive discussion of this important subject, but the following
hints will be sufficient to give to the reader the
important points of a good pole line.
Poles. The poles commonly employed are chest_

—

southern cedar and pine. Of the above, live
white chestnut is preferred, being longer lived than
pine
and possessing much greater mechanical
strength than southern cedar. When purchasing
poles the following points should be observed
nut,

See that the poles are straight, made of live
wood, have bark well removed and have all knots
trimmed flush with the surface. The accompanying tables give dimensions and other data on poles
for

suitable

construction

line

Pole Dimensions.

40
45
5°
55

63
69

25

c

6-in,

7-in.

8-in.

9-in.

J"*

Top.

Top.

Top.

Top.

25
30
35

250
330
440
575
725
925
1,150

300
450
700

380
500

470
625

850

1,050

55
60

of Poles to

the Carload.

is

>

6-in.

7-in.

Top.

Top.

Ho

100
66
60
60
50
40
33

25
30
35

75
70

40
45
50
55

Construction.

— Poles

2 cars

are

set

;

in

the

;

are

inspection.

work and save time

for

located

This

workmen.

will

apparatus

Standard steps

made

straight

line

from

120

to

140 feet.
Poles
set on a curve should be brought nearer together,

a

at

and

all

—

galvanized

inches long, i l/\ inches wide
and from three-sixteenths to one-fourth inch thick.
The Upper end of the brace is attached to the

28

iron,

cross-arm by means of a carriage bolt from threeeighths to one-half inch in diameter by four inches
long.
The lower end of the brace is held firmly
to the pole by means of a lag screw of the same

.

insulators

glass

used

are

in

many

installations up to and including a line presof 5,000 volts. Above this pressure triplepetticoat insulators should always be employed if

sure

insulating results are to be expected.
On alternating-current systems the limit for doublepetticoat glass insulators is considered in good

Lightning Arresters.— Lightning
be installed on the main

and

line

arresters should

for

the

station apparatus.

protection

Station ar-

should be installed so as to be under continual supervision and should be the best obtainable.
All branch lines should be protected by at

one

least

great
are

set

length

of arresters and by
of line and numerous

more

where

transformers

be protected.

to

All

lightning
arresters
should
be
properly
grounded. A poor ground on an arrester renders
its
operation very uncertain, and therefore de-

purpose.
Arresters should be installed with a suitable
means of cutting them out of service for inspection.
Whatever means are employed switches,
fuses, copper wire, etc.— care should be taken to
have a carrying capacity in the cut-out equal to
feats

its

—

that

box

fuse

should
current

6,

1906

designed to
the metal
parts in circuit to the case of the box, under any
and all conditions of weather.
In other words,
the insulation must be such as to allow of mounting the box on an iron cross-arm.
Third The break distance should be such as to
allow of the opening of the box under an inductive load of at least 30 amperes without causleakage

of

be

from

—

ing trouble.

—

Fourth The box should be so designed as to
make attachment to standard cross-arms easy and

and be so placed as to be easily opened
and replacing of fuses.

certain,

for inspection

—

The introduction of wires should be such
render contact with them unnecessary when
opening the box.
Sixth The design should be such as to put a
lineman in no danger from an arc or from hot
metal on the replacement of a fuse.
The ahove requirements are, perhaps, entirely
met by no box on the market at present, although
a number of designs fill several of them.
Fuses
in boxes on branch circuits should be of such a
capacity as to blow readily on a current far below
that at which the station breakers operate.
Transformer cut-outs should be so placed as to be easy
of access and capable of being reached with safety.
Fifth

as to

—

[To be continued.]

QUESTIONS AND ANSWERS.
Extent of Electric Sign Business.
If possible, will
R. R. W., St. Catherines, Ont.
you kindly give me figures or estimates in regard
to the amount of sales in the electric-sign business in the last few years?
:

Answer.

An

estimate of the electric-sign business of the
United States or Canada is difficult to make,
owing to the large number of small sign makers

and sign painters in the different cities and towns
who do something with electric signs.
Individually, these sign people do only a small business in the electric line, but collectively it amounts
a very respectable figure, as there are usually
one- or two such men in the smaller places and a
comparatively large number in the large cities.
There are also, of course, the concerns devoting
themselves exclusively to the manufacture and
sale of electric signs.
However, taking the year
1905 alone, it may be estimated that the value of
to

signs

electric

produced

in

the

United States was

about $1,500,000.

Do Telephone Condensers Wear Out?
B. H.
Belleville,
S.,
Pa.
Do condensers in
bridging telephones ever wear out?
If so, how
long do they last, and how may one tell when they
are worn out ?
:

.

satisfactory

facilitate

of one-half inch galvanized iron threaded
three inches and are nine inches long.
The first
step should be placed six feet above the ground.
Steps are placed 14 to 16 inches apart, the distance between two steps on the same side of the
pole being 28 to 32 inches.
There is considerable difference of opinion regarding the proper spacing of poles, but a fair
average places the distance between poles set in
are

of se-

sap,

resters

:

regular

made

should be

from knots and

pine, free

four sides. All the upper corners
should be chamfered except where the cross-arm
is to be fastened to the pole.
Cross-arms may be
attached to the pole either by lag screws or carriage bolts,
although the latter are preferable.
Where lag screws are used holes should be bored
and the lags screwed in and not driven in. Washers should always be used.
Standard practice employs lag screws or bolts five-eighths inch in diameter, the length varying with the diameter of
the pole top.
Cross-arms are usually bought unpainted to allow of thorough examination. Before attaching
cross-arms to poles they should receive a double
coat of linseed oil and lead.
Gains in poles
should be given a double coat of oil and lead,
and the cross-arms placed in position before this
coating dries. All cross-arms supporting more than
two pins should be properly braced.
Braces, Pins, Insulators. Braces are made of
finished

of transformers

depths corresponding with their length
as
follows
Twenty-five-foot poles, 4V2 to five
feet
30, 35 and 40-foot poles, five feet
45 and
50-foot poles, six feet; 55 and 60-foot poles, seven
feet.
All poles should be roofed at the top to
form approximately a
right angle.
Each pole
should be gained to form a flat of five inches
or thereabouts for the attachment of cross-arms.
Two feet at the least should be allowed between
cross-arms and the top arm should be one foot

requiring

on

steps.

— Cross-arms

Norway

lected

car

to

below the top of the pole.
Step all poles on which

vertical

Cross-arms.

practice to be 2,000 volts.
1

2 cars

2 cars

60

1,400

Pole-line

ground

Number

a

2"

made by

Double-petticoat

Average Weight of Poles, with Number of Poles
to the Carload.
Average Weight of Poles,
Pounds.

Junction poles should be wired as simply as
All branch lines should be attached to
reverse arms, and connections to the main circuit
possible.

Locust pins are preferable to all other wooden
and these should be thoroughly boiled in
linseed oil before using.
An average size pin is
Z
\ A
inches in diameter at the shoulder by nine
inches long where used on lines carrying current
up to 5,000 volts pressure.

50
57

2.5

60

next.

pins,

19
19
25
25
25
25

25
30
35

Strain insulators should be probe taken up.
vided in all cases, and all guy wires in the business districts should be attached to stubs at a
point at least six feet above the sidewalk line.
On long transmission lines some engineers recommend the guying of every tenth pole, the guy
wire being strung from the top of one pole to
a point about six feet above the ground on the
to

dimensions.
Circumference
Five Feet

Circumference
at Top, in

ngth.

deeper, and should be given a general lean
from the inside of the arc of the curve. All end
and corner poles should be guyed with stranded
galvanized wire, varying in size from one-fourth
to three-eighths inch, depending upon the strain

—The
any

prevent

set

The immediate need of proper pole-line construction in small central-station work is all too

Heretofore

Second

STATION.

Construction and Operation.

Line Construction.

lighting

October

of

the

Regular

line.

inspection

of

all

lightning

arresters

be made and additional inspection should
be required after every heavy electrical storm.

Answer.
There

is

no such thing as a condenser wearing

out in the ordinary sense of the term, unless

it

is

knocked about or damaged in service. The electrical stress due to there being a charge upon the
conductors of the condenser causes a certain leakage of current through the pa-raffine paper insulation,
which is very small if the condenser is
manufactured of good material and of high insulation resistance.
But the leakage can only be
increased by some change in the insulative material.
Such a change may be carbonization, due to
lightning or some other high potential accidentally
breaking down the condenser, or by some other
chemical change due to impure paraffine being
used in manufacture or other cause.
A test of
insulation

denser

is

resistance

will

show whether

the

con-

defective.

Diameter of Cable and Conduit.
W. P., Winnipeg I would like to know the
diameter of a 400,000-circular-mil cable and how
big a conduit pipe would be needed to let three
such cables be pulled through without trouble.
The distance is 120 feet. The cable is to have
proper insulation for conduit work.
T.

:

should

Fuse Boxes.— A
nating-current

pressure

should

satisfactory fuse

circuits
fulfill

of
the

2,000

box for
to

following

2,500

alter-

volts

requirements

keeping with the practice of the Association
Edison Illuminating Companies, the rules of
which association are given as worthy of adoption.
in

if

of

First
the

—The

circuit

fuse should be capable of opening
under any and all conditions of over-

load or short circuit.

Answer.

The

diameter of a 400,000-circular-mil cable,
bare, is 0.734 of an inch.
With proper insulation
for inside installation the diameter over all is
about 0.92 inch, varying some, according to the
manufacturer.
Three such cables could be pulled
satisfactorily through a conduit having an inside
diameter of two inches.
But they would better
be pulled through a 2j4-inch conduit. The allowance for play depends upon the number and angles
of the bends in the conduit.

October

A New

6,

WESTERN ELECTRICIAN

1906

Wisconsin Electric Railway with
Large Gas Engines.

Milwaukee,
terminal of a

Wis.,

new

being made the southern
interurban line, known

is

electric

Milwaukee Northern Railway, whose conelectric power equiptracts for gas-engine-driven
ment were recently placed with the Allis-Chalmers
Company of Milwaukee. The Comstock-HaighWalker Company of Detroit is the engineer and
contractor for the new road, and through that company the contracts were let, covering what is said
the

as

be

to

the

electrical

largest installation of gas-engine-driven
generating units for traction purposes in

America.
The equipment ordered comprises three horiengines,
zontal twin tandem Allis-Chalmers
gas
each with a rated capacity of 1,500 horsepower, direct connected to three 1.000-kilowatt three-phase
25-cycle Allis-Chalmers 'alternators, together with
gas-driven exciter sets and complete equipments for
eight

sub-stations.

Port Washington, Wis., will be
the
present
northern terminal of the system, over which cars
are expected to be in operation by June, 1907.
Grading for the roadbed was practically completed
from a point four miles south of Port Washington

271

per minute by twin tandem gas engines. The power
house is designed for a future installation of an
additional 1,000-kilowatt unit to complete the plant.

The

current generated will be delivered to a six-

having three generator panels,
one exciter panel and two
transformer
panels,
which will contain all the necessary switches, circuit-breakers, instruments, etc., for properly hand-

panel

ling

switchboard,

izing bus.

The low-tension cables are to be triple-braided,
weather-proof wire supported on insulators, the insulated covering being relied upon only for protecfrom accidental contact and as a spacer. All
high-tension wires will be bare mounted on proper

tion

insulators.

and regulating the equipment.

From

mission lines and three 22,000-volt 20-ampere automatic oil circuit-breakers on the high-tension equal-

the switchboard the current will be carried

step-up transformers and also to the rotary
transformer switchboard. There will be seven oilfilled water-cooled
step-up transformers of
500
to the

kilowatts each, arranged in two banks of three each,
with one transformer as a reserve.
These transformers will raise the voltage from 405 to a maximum of 22,000, with intermediate taps to allow the
voltage to be varied if desired. The current will be
carried from each bank of transformers to the hightension bus through three oil switches, of 40 amperes capacity each, in each circuit, and in addition
to plug switches at each transformer to allow for
speedily cutting out any transformer in case of
breakdown.
From the high-tension bus, three
transmission lines will be led away, each with automatic oil circuit-breakers of 40 amperes capacity

Taken throughout, the equipment will be of the
most approved character, and in its design it represents the best engineering practice.

Single-phase Constant and Variablespeed Motors.
To meet the increasing demand for single-phase
motors, the Wagner Electric Manufacturing Company of St. Louis has brought out some interesting

VERTICAL CONSTANT-SPEED SINGLE-PHASE MOTOR.

The accompanying illustration shows this
company's
vertical
single-phase
constant-speed
motor, and the single-phase variable-speed motor is

types.

shown driving a job printing press. The vertical
constant-speed motors are especially adapted to the
driving of centrifugal pumps.
They are built in
sizes from
2 horsepower to 15 horsepower.
For
driving the machine tools, printing
presses and
similar machinery subject to frequent stopping and
starting and running at different rates the motors
must have an economical variable-speed feature.
The motor here shown driving the printing press is
used in connection with the Wagner auto-transformer speed regulator. It is said that with this
control these motors are susceptible of a speed

y

LARGE GAS ENGINE DIRECTLY COUPLED TO GENERATOR.
to the Milwaukee County line, some time ago, and
grading for the remainder of the route is being
rushed to completion.
The main power house is at Port Washington
and sites for sub-stations have been provided at
Burleigh,
Cedarburg,
points
the
following
Georgia Avenue, Marblehead, Brown Deer, Cedar
As soon
Grove, West Bend and Campbellsport.
as the grading and construction work between Milwaukee and Port Washington is completed, work
will be begun on the extensions from Port Wash:

ington to Sheboygan and from Cedarburg to

Fond

du Lac.
route from Port Washington to Milwaukee
over private right-of-way for practically the en-

The
is

in circuit.

The

current, connected to a six-panel switchboard, hav-

ing two alternating-current rotary panels, two direct-current rotary panels and two direct-current
feeder panles with two feeder circuits, which will
all the necessary switches, circuit-breakers,
instruments, etc., for handling and regulating the

contain

The

rotary

lightning by

economical handling of coal, which can be unloaded
directly from the boats at the company's docks,
convenient to the gas producer plant.

mersed choke

distance

tween

—

Power Equipment.
The power equipment will be of standard

Allis-

Chalmers design, both for gas engines and alterThe electrical features of the equipment
nators.

may be

briefly

described as follows

:

Three-phase

alternating current will be generated in the

power

house, at 405 volts and 25 cycles, by the three
direct-connected alternators, each of 1,000 kilowatts normal capacity, driven at 107 revolutions

converters

will

be

protected

from

cuit,

means of arresters on each feeder cirand a 50-kilowatt oil-cooled three-phase choke

coil

will

cuit

the

be placed in the alternating-current cirof each rotary in the sub-station installed at

power house

variation of from one-eighth speed to full speed in
eight or 10 steps.
great advantage of the autotransformer control over a straight resistance control is said to be in its economy of current, as with
the straight resistance control there is a constant
source of loss occasioned by the rheostat interposed
to affect speed regulation.

A New Shade

only.

Sub- stations.

Holder.

represented, known
as the Jem, is the product of the Jem Shade Holder
Company of 13 East Thirtieth Street, New York.
It has four points of support, making it rigid and

The wire shade holder here

be eight sub-stations, two of which
will have, each, two 400-kilowatt compound-wound
650-volt rotary converters 'and 'six 125-kiloWatt

There

PRINTING PRESS DRIVEN BY SINGLE-PHASE MOTOR WITH
AUTO-TRANSFORMER FOR VARIABLE SPEED.

A

current and apparatus.

Beand in almost a straight line.
Port Washington and prafton, there is
There will be
only one curve of two degrees.
At the points where the new
110 grade crossings.
right-of-way intersects the Chicago, Milwaukee and
St. Paul and the Northwestern railroads, in four
different places, the new company has made prepaTrestles
ration to trestle over or tunnel under.
will be built over the St. Paul tracks at Grafton
and in the town of Mequon, and tunnels under the
Northwestern will be built at Port Washington and
in the" city of Milwaukee.
The physical aspect of the country which the Milwaukee Northern will penetrate, the absence of
curves and the elimination of grade crossings insure the proposed schedule of high-speed trains.
The location of the main power house at Port
provides for
Washington on the harbor front
tire

station apparatus will be protected

from lightning by means of an equipment of lowarresters
and oil-immersed
equivalent lightning
choke coils connected to the high-tension bus.
There will also be installed in the main power
house two compound-wound rotary converters of
300 kilowatts normal capacity, at 650 volts direct

will

22,000-405-volt step-down oil-filled self-cooled transformers. The remaining six sub-stations will each
have two 300-kilowatt compound-wound 650-volt

rotary
volt

converters

step-down

and six 100-kilowatt 22,000-405-

oil-filled

self-cooled

transformers.

Each sub-station will be protected against lightning by means of three 22,000-volt low-equivalent
lightning

and

arresters

three

22,000-volt

oil-im-

each -sub-station will have an
eight-panel switchboard having two alternating-current rotary panels, two alternating-current starting panels, two direct-current rotary panels and
coils

;

two feeder panels, except in the Cedarburg substation, where there will be three feeder panels.
All sub-stations will have 22,000-volt 20-ampere
transautomatic oil circuit-breakers on outgoing
mission lines and on the transformer circuits, ex40-ampere
will have
cept at Cedarburg, which
breakers on outgoing transmission lines.
The Cedarburg sulj-station will also have 22,000transvplt, 40-ampere oil switches on the incoming

JEM SHADE HOLDER.

The holder can be
self-centering at any angle.
applied in a second, no tools being required, and
there are no screws to wear out or become lost.
Vibration will not loosen the holder, a symmetrical
appearance being maintained from any point of

To apply, the free ends
view.
gether and the clamp is fastened.

are

pressed

to-

—

!

;

:
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SELLING ELECTRICITY.
Under

this

heading will appear, from time

demand

The

foundation of a new-business department,
like everything else, depends upon its setting.
The
public expects to have its patronage appreciated,
therefore it is necessary to be in a position to handle
in a business-like manner any request coming from
the consumer
complaints should receive the same
polite attention as orders for service.
The greatest
advertisement is a satisfied consumer.
Except in
rare cases the operating man of the central-station
company is not qualified to treat with the consumer.
In some instances he feels antagonistic owing to
frequent reflections on the quality of service fur;

nished.

For companies

of the size this paper concerns, it
not always found practicable for the head of the
new-business department, Tenerally known as the
contract agent, to devote his time to the office, in
which case, for the convenience of the consumer
and the public, an office presided over by one with
a thorough knowledge of the business, together with
keen commercial instincts, should be established for
handling orders, complaints, etc. It is not advisable
to associate the title complaint department with
this office, as it is too suggestively inviting.
As the
business grows this office should be brought under
the control of the person in charge of the newbusiness department, as it is nece'ssary that this
officer should be thoroughly in touch with the established business in order intelligently to prosecute a
successful business-getting campaign.
The sale of electricity should be conducted along
the same lines as that of any other staple manufactured product. The number of solicitors employed in the new-business department, theoretically,
should be governed by the greatest number that can
individually earn a profit on themselves. This can
be readily figured out. Ordinarily the organization
should be composed of eight men.
The contract
agent is responsible for the growth of the business
he is assisted by seven others, one general-office and
publicity man, two special and four district solicitors.
In cities with a population of 40,000, drop
out two district solicitors from the number. Where
the population is 30,000, drop out two district solicitors and the contract agent, the manager or superintendent assuming the contract agent's duties. With
a population of 20,000, drop out two district solicitors and the contract agent, and combine the duties
of the power and new-building agent with that of
the sign and heating agent. For cities with a population less than 20,000 the manager or superintendent can assume the duties of the contract agent
and office man, the soliciting force to be composed
of special power and sign agent and two district
solicitors.
If found necessary further to reduce the
force, owing to limited territory, one or both district
solicitors can be dropped.
The entire contract department should assemble
at least two evenings a month to bring out talking
points, review business secured, and talk over new
plans
interest must not be allowed to lag.
A space, in the general office and the show windows should be devoted to display, demonstrating
the different applications of lighting, small motors,
and heating and cooking appliances. This will
greatly assist in making popular the devices that
improve the day load. The central station, to enjoy
the business that belongs to it, should advertise.
This is frequently done ineffectually and much
money wasted. At a moderate expense a very effective, productive publicity department can be maintained.
A follow-up system of letters, interspersed
with attractive folders with cuts and descriptions,
will reach people not seen bv the solicitors.
Such
things are bound to create a desire, and when this
is accomplished
the consummation of the deal is
left to the solicitors.
These letters and folders can
be bought from advertising concerns engaged in
this line of business at less cost than if designed
by the central-station company and turned out by
local engravers and printers; such of these that go
to consumers can be enclosed with the monthly
bill, saving postage.
It is best not to be too general
in advertising; drive one thing at a time. The consumer using electricity for lighting only presents a
good opportunity for the advertising department;
signs, small motors, heating and cooking devices
can be constantly brought to his attention, their application and usefulness being shown.
In connection with the display part of the business, the central-station company should be able to
demonstrate the uses of each device it exploits.
Although the sign business presents many difficulties, a business arrangement with one or a number
is

;

electric-sign
manufacturers
sell signs, heating and

is

in the constant effort

preferable.

For the convenience of solicitors, loosebooks that can be carried in the pocket should
be provided.
These books should contain rules,
formulas and data on all subjects pertaining to the
business, such as the average consumption of lamps,
motors, etc., percentage of average load to conobtained.
leaf

1

By W. Randolph Sweany.

pays to

—

to

for electric current

New-business Departments for the
Smaller Central Stations.

igo6

6,

any rate, over here but everyone else seems
have blindly followed in its wake and no departure has yet been made,
at

and examples which will be of assistance
and to create new demands.

to time, articles, suggestions

to increase the existing

of

:

It

cooking appliances,
from samples shown in

sewing-machine motors, etc.,
the display room.
Only by sticking to system can the best results be
r.
Extracts from a paper which received honorable mention in
the Co-operative Electrical Development Association contest on
the subject of organization and conduct of a new-business department suitable for central stations in cities of 50,000 inhabitants
and under. Mr. Sweany is contract agent for the Minneapolis
General Electric Company, Minneapolis, Minn.

nected load in different businesses, cost of all current-consuming devices, cuts showing the proper
distribution of light, etc.
It is not meant in this paper to refer to rates
other than to say that they are the largest factor
concerned in regulating the amount of new business
secured. They should be as simple as possible, published, not concealed, and, with the exception of
signs and show lighting, which can be placed on a
switching circuit under control of the company,
should be entirely on a meter basis.
Electricity is a mysterious force, and, as the
steady-going public dislikes unknown quantities, a
campaign of education is necessary, which, if properly and systematically carried out, will surely bring
The public is simply waiting
the desired results.
to be tautrht the advantages the use of electricity
With it can be supplied light, power and
offers.
this the general public
heat in innumerable ways
understands only in a vague manner. At least one
of the three commodities is indispensable to every
human being. The desire being created, owing to
the necessity, the advantages can readily be shown.
Believe in it yourself and you will inspire confidence present it properly and business must follow.
Solicit
Advertise

Electricity and Commercial Prosperity.
The following is taken from a recent article in

—

Mertz's Magazine an advertising publication of
Los Angeles by Bury Irwin Dasent, advertising
agent for the Portland (Oregon) General Electric

—

Company
effort shows a universal want; and
utilization of electricity is no more a luxury
a civilized state of society than warmth and

Universal
the
in

clothing are a luxury to any state; the mind, as
does the body, makes everything necessary that it
is capable of permanently enjoying.
Because of its wide utility and its pliant beauty
of effect, electricity has become a necessity of the"
mind, which it gratifies by means of the eye and,
in its aesthetic sense it has a perfect analogy, say
with music, which similarly gratifies the mind but
by the means of a different organ the ear.
So electricity has been discovered to be today
;

—

;

M
..I,.-**'!?

;

!

Methods

of Getting Business

in

Small

Cities.
Elaborate and expensive business-getting systems
are out of the question in the smaller places, but
the manager can have lists prepared of every class
of possible customers, and call their attention by
Newspaper adletter at intervals to his product.
Personal
vertising can also be used to advantage.
solicitation must be relied upon to do the actual
of the
assistance
work of business getting, but the
letters and advertising will be felt.
Good service is the principal factor in getting
and retaining business.'- Good service consists of
furnishing a continuous supply of electricity at
uniform voltage to the premises of every customer,
together with such supervision of each customer's
installation as will result in his greatest satisfaction.
In every case care should be taken to give
the consumer the most useful light possible for
his money.
If a 16-candlepower lamp with a prismatic-glass reflector will give the customer more
useful light than a 32-candlepower lamp without
a shade, the customer should be advised to that
effect.

central-station manager must not only obthe order for lighting, but fill it in such a
that the customer will feel that he is getting his money's worth, and repeat his order from
month to month indefinitely. One well-lighted store
is
the best canvasser for the neighboring stores,
and too great pains cannot be taken to give the
store lighted the most handsome effect.
When a residence is wired, see that the stable
is
wired also, and that the lamps are of such
candlepower as will give the best results without
waste.
Prompt and courteous attention should be
given to all complaints, and causes thereof remedied promptly.

The

tain

manner

A

recording voltmeter should be

in

continuous

service at every plant, and a chart should be taken
at the end of each main at intervals to see that
the proper voltage is being obtained. Every plant
that does not keep a switchboard attendant on
that work exclusively
should have an automatic
voltage regulator, as nothing causes dissatisfaction
so readily as to have the lights bright at one
period and dim during another. From a paper
by W. C. Anderson of Canton, Ohio, at the convention of the Ohio Electric Light Association,

—

Put-in-Bay, August 22, 1906.

Central-station Bulletins

in

England.

[From the London correspondent of the Western Electrician.]

The

electric-supply

companies of London have
in regard to issuing a

come within the fashion

bulletin relating to the supply of electricity.
A
combination of the companies has been effected and
a publication issued under the editorship of one
of Mr. Robert Hammond's staff. Mr. Hammond,
of course, is noted for his municipal leanings, he
having championed the London County Council
electric-power bill last year against the companies,
besides being a municipal consulting engineer; so
it seems a little curious that one of his staff should

be editing the publication in question.
The issue of these periodical bulletins has now
become so general and their style almost stereotyped that a doubt seems to be gaining ground as

—

to

whether they

first

anticipated.

—

will

be

When

as

the

efficacious
first

as

one was

was

at

issued

by the Newcastle company the idea was original

1

-

~

1
'

!
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AN EXAMPLE OF EFFECTIVE EXTERIOR STORE LIGHTING
IN PORTLAND, OREGON.

an essential element

in our commercial
want of the public mind.

prosperity,

This was
because in a less cultivated state we
satisfied with the gratification of our
merely physical wants. But in an advanced state
it

e.,

i.

a

is

not so at
are quite

first,

more extensive wants of the mind demand
more pressingly to be satisfied. And these
demands of the popular mind evoke always immestill

still

and ample response in the expression of our
commercial activities.
There is sound reason for this condition of the
popular mind.
For example
The most beautiful decorative effects in illumination are possible only with electricity, and when
diate

the extraordinary crisis arises, that demands expression in equally impressive manner, the natural
trend of the popular mind suggests electricity as
the medium.
So, for instance, when the great Butterick Company desired to achieve the greatest
advertising feat of the time it promptly called for
the assistance of the electrical people, and erected
in New York the largest electrical sign in the
world for the advertising of its business.
This sign consists of the single word "Butterick" on the building of the Butterick Publishing
Company; facing the North River, and located at

Spring

and

McDougal

streets,

New York

city.

The

building is 17 stories high, and near the top
is
the sign, which is 225 feet long.
The letter
"B" is 68 feet high, while the other letters are 50
feet

high.

The

advertising effect of this gigantic sign is
incalculable, for it is seen by millions each day,
being visible many miles.
Maintenance of this
huge electric symbol affords striking testimony
to the belief of a great and conservative corporation in the advertising value of the electric sign.

The

operated nightly
the testimony of
company that it forms one of the greatest
advertising features of its large business as well
as one of the cheapest.
As proving the statement that electricity has
become a fixed necessity of the public mind, it is
perhaps sufficient to state that within the last year
the number of electric signs used for purposes of
advertising in the city of Portland has increased
for
the

Butterick sign has
nearly two years, and

been

it

is

more than 200 per cent.
That the impelling demand for a product used
by the people must come from the people is a
sound conclusion is shown by the progress made
in

No

the

supplying

of

light in any city.
is to cater to the
to disregard the
of even a minority of his

electric

merchant whose business it
wants of the public can afford

plainly expressed desire
patrons.
There is significance in the fact that Portland
uses more electric light per capita of population
than any other city of the Pacific Northwest.
The thoughtful observer of economic conditions
must inevitably reach the conclusion that in a
community where the per capita use of electric
light is so great under normal conditions of competition with other means of artificial illumina-

:
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exists the true spirit of advancement,
the uplift that makes for the highest attainment
in commercial progress, the highest standard in
refinement, the broadest culture, and that widening
desire for the conveniences, comforts and luxuries
of twentieth-century civilization which is inseparable from such conditions.
At this epoch when widespread publicity for
the advertising of city and state is looked upon
as the greatest factor in the making of commercial progress and civic development, it is of utmost
importance to include the consideration of existent
economic advantages, such as electric light and
cheap electric power for manufacturing, as among
the valuable features of the advertising propaganda
of any section or community.

there

tion

Co-operation with Contractors.
Display
station

in

a

prominent place in your

office

a

wall

directory

of

all

central-

the

electric

in your territory.
Arrange to send them immediately any tips coming to your notice concerning wiring work, etc.
Keep in touch with your contractors, establish
friendly relations with them and consider their
criticisms and suggestions.
.Their co-operation is a valuable means of extending your business, and is well worth your
strenuous efforts to secure and hold.
Keep informed of the local work your architects have in hand and arrange for regular reports
from the building inspector's office.

contractors

•

Knowing

advance of projected new buildings
or remodeling work, you can furnish advance information to your friends, the contractors, and
in

self-interest in securing the work will
effective solicitors for you.
From prize

their

—

them

make
paper

M. Robb on "Organization and Conduct of
Department Suitable for Central
Stations in Cities of 50,000 Population and Under.''

by

J.

New-business

a

Free Wiring of Small Residences.
President Norman G. Kenan of the Union Gas
and Electric Company of Cincinnati, Ohio, has announced that the company will wire small residences free in order that their occupants

Mr. Kenan

electric light.

is

said to have

may

use

had

this

mind for some time, believing that it will be
good thing for the company as well as those

in

a

who

live

in

small houses.

A New

Marline Cable Hanger.

The Yonkers

Specialty Company of Yonkers,
of the well-known Metrohanger, is manufacturing a
with a peculiarly shaped hook,

Y., manufacturer
politan metallic cable

N.

marline

hanger

as the "pigtail" type, from its resemblance
form of that well-known appendage. There
a growing demand in these days of careful

known
to the
is

273

Central Electric Railway Association.
The first fall meeting of the Central Electric Railway Association was held in Robinson Park, Fort
Wayne, Ind., on September 27th. The meeting was
intended to be more of an outing than a convention,
and for this reason, both as to the number in attendance,

character

of

the

proceedings,

entertain-

ments and amusements, it was the best and most
enjoyable ever held by the association.
The Master Mechanics' branch of the association
held its meeting the evening before, and the committee on lightning arresters met early in the morning, the regular session of convention being held at
11 o'clock.
There was no effort to prolong the

business of the convention but rather to devote the
day to pleasure. In the gathering 201 electric roads
in Ohio, Indiana and Michigan were represented.
The meeting was called to order by E. C. Spring,
president of the association, and after the reading
of the minutes of the previous meeting the report
of the committee on standardization was presented
by W. H. Evans of Indianapolis, chairman of the
Master Mechanics' branch.. Mr. Evans stated that
the subject of standardization was a very important
one and that the committee had considered the matter very carefully and had arrived at the conclusion
that it is best to follow, in so far as is possible,
tne plans of the steam lines, and to conform as
near as possible to the rules of the Master Car
The work of the committee,
Builders' Association.
he said, had provoked a hearty discussion, resulting
in the adoption of a report recommending a wheel
inch high and
tread three inches wide, flange
The committee recommended
inches thick.
1 3-16
the T-rail as being best for all purposes, and also
Three sizes of
the M. B. C. form of brake-shoe.
journals with the M. C. B. form of bearings, or
the steam railroad box, which is now in general
.

%

cars, were recommended as steps
The report of the comtoward standardization.
mittee was adopted by the convention and will be
presented to the national association meeting in
Columbus, Ohio, next month as the recommendation of the Central association on the subject of

use on electric

standardization.

lightning arresters reported
progress in the matter of forms for gathering data,
which, it is to be hoped, will enable the experts to
produce a remedy. Following this report and the
discussion of the forms a paper on "Lightning Arresters" was read by C. R. McKay of the General
Mr. McKay said he had spent
Electric Company.
considerable time traveling over the country obtaining data upon which to base plans for a lightning arrester for interurban cars. Operators alone
It, is impossible
can provide the necessary data.
for any one man to get all the data necessary to
determine the best arrester. Mr. McKay said experts are now at work and in a short time manufacturers hope to further develop the apparatus cal-

The committee on

culated to lessen damage from lightning.
Following the business session the members of
the association, supply men and their ladies enjoyed
a sumptuous country dinner in the park pavilion,
served bv the chefs of the Fort Wayne and Wabash
vote of thanks was
Vallev Traction Company.

A

extended to C. F. Shelton and Harry Vandermark

of the traction company for the enjoyable entertainment. At the conclusion of the banquet, games,
bowling and boating were indulged in, closing with
the
a vaudeville performance which was put on at
Summer Theater for the sole benefit of the visitors.
Special cars took the entire party to the new power
house, and to the brass works and the electric
works. The meeting was declared to have been by
association.
far the most enjoyable ever held by the

A

work

which

not

will

Death

NEW MARLINE CABLE HANGER.

construction

for the kind of marline hanger
easily come off the
supporting
does not have to be pinched 011

strand and which
the supporting

strand by the lineman. This
new hanger is designed to supply this demand.
It is as. easy to apply as the ordinary marline
hanger, and when in place is held by the marline
loop so that the plane of the hook is perpendicular
to the strand.
In this position it is impossible to
detach, and at the same time the point of the hook
is so located that it will' not catch wires from the
running board and snarl everything up an accident which often occurs when an attempt is made
to add new line wires to a pole line carrying cable.
The factor of safety is said to be greater with
this form of hook than for any S-shaped hook of
similar size wire, and under test the device hangs
on to the supporting wire until the curl of the
hook is completely straightened out. The hook is
carefully galvanized after being bent, and finished
with a fine grade of houseline. The Yonkers Specialty Company says that its "pigtail" hangers have
been in service experimentally for several years
and have proved so successful that it feels justified in putting them actively on the market.
to

—

The

of a concern consuming over
60,000,000 pounds of copper a year is quoted as
saying that he would be clad to have a guaranty
that his requirements of copper for the first nine
months of 1907 could be secured at an average of
not over 20 cents a pound.

president

;;

of Philip F. Kobbe.

assistant
Philip Ferdinand Kobbe, director and
secretary of the Westinghouse Electric and Manu-

facturing Company, died at his summer home at
Stockbridge, Mass., on September 21st, aged 64.
Mr. Kobbe was one of the pioneers in the
years.
electrical

devoted
elected

business,
to

the

treasurer

his

financial

of

always having been
end.
In
1883 he was

efforts

the

United

States

Electric

Company, which position he held until
1890, when that company was absorbed by the
Westinghouse company, at which time Mr. Kobbe
was made treasurer of the latter company. In
1896 Mr. Kobbe was made vice-president in addition to his duties as treasurer, and in 1902 he became a director of the company.
It was in the year 1900, when Mr. Kobbe was
on his way to Europe to undertake important
work in connection with Mr. Westinghouse's foreign interest, that he was stricken by an attack
of paralysis, from which it is believed he never
Continued ill health recently comfully recovered.
pelled Mr- Kobbe to be relieved of the duties devolving upon him as treasurer and vice-president,
Lighting

but up to the time of his death he remained on the
board of directors and held the office of assistant
M'r. Kobbe always showed great ability
secretary.

personality that endeared him to all of his associates, so that they were always glad to consider
him their friend. He served in the Civil War, as

member of the Seventh Regiment. He was a
member of the Calumet and Richmond Country

a

clubs and the Society of Colonial Wars.
him are a widow, three daughters and

sons.

Gen. William A. Kobbe, U.
and Gustave Kobbe, author and journalist, of

S. A.,

Two

brothers,

York

also

city,

Mr. Kobbe was born in New York, October 24,
He
1842, and received his education in Germany.
was a man of broad culture, and of a charming

New

survive.

In the passing away of Mr. Kobbe the interests
with which he was so long associated lose one of
the

stalwarts

in

who throughout

their
his

early

career

organiation,

has been

the

and one
embodi-

ment of industry and honor.

Single-phase Railways

Hamper Tele-

phone Lines.
Trouble has broken out
phone companies and the

Indiana between teleoperated

in

electric railways

by. the single-phase alternating-current system. The
cause of contention between the traction and telephone men lies in the fact that the single-phase
system carries a current so powerful that it affects
nearby telephone wires by induction, thereby making conversation impossible and jeoparding tele-

phone equipment.

The Central Union and Home telephone com-

Wayne have found

panies of Fort

remove

it

necessary to

their wires

which parallel the newly completed Fort Wayne branch of the Toledo and Chicago traction line, and it is announced that the
courts will be asked to place the burden of expense on the traction company, which is responsible for the change.

Single-phase alternating current is regarded in
Indiana as the coming system of interurban motive
power, inasmuch as it permits the trolley to carry
a current so strong that sub-stations for power are
not needed.
This effects a notable economy for
the traction companies, but it is said to be death
to the efficiency of paralleling telephone wires.
With the completion of the new traction line in
Allen County, telephone service between Garrett,

Auburn,

Huntertown and other places has been
is said.
The manufacturer of the singlephase apparatus has had a number of experts along
the line for weeks trying to find some method of
preventing the induction of current from the tracruined,

tion

it

the

to

telephone

wires,

but

the

conclusion

seems to be that the' only reliable prevention is the
complete separation of the two sets of wires. Consequently, the telephone wires between Garrett and
Auburn have been removed half a mile west. Inasmuch as the tendency in traction development is
toward the
single-phase
system,
because
of
economy, the question as to supremacy of location
and the cost of separation will probably have to
be determined by the courts or the legislature.

New Members

of the National Electric
Light Association.

A

large number of applications for membership
the National Electric Light Association were
passed upon and approved at a recent meeting of
executive
committee. The
following-named
the
in

were admitted
A. North
Class

—

Ga.

Gainesville,

Electric
Georgia
Millville Electric Light

;

Company,
Company,
Company,

McCall Ferry Power
N. J.
York; Miami Light, Heat and Power ComLaramie Light and Power
pany, Piqua, Ohio
Company, Laramie, Wyo. Albany Power and ManAlbany, Ga.
Company,
Toledo Gas,
ufacturing
Heating Company, Toledo, Ohio
Electric and
Escambia County Electric Light and Power ComMillville,

;

New

;

;

;

pany, Pensacola, Fla.
Class B. E. J. Fowler, Chicago Edison ComMurray, Allegheny County
pany, Chicago
J. W.
Light Company, Pittsburg; A. S. Allen, Tonawanda Power Company, Tonawanda, N. Y. C. H.
Company, ChattaPatten, Chattanooga Electric
nooga, Tenn.
Arthur L. Linn, Rochester Railway
E. A.
and Light Company, Rochester, N. Y.
Phinney, Ouray Electric Power and Light Company, Ouray, Ohio; Henry Stephenson, H. M.
Edwards, Charles S. Shepard, New York Edison
Company, New York, N. Y. J. W. Young, McCall Ferry Power Company, New York, N. Y.
William S. Dupont, Newark, James T. Whittlesey,
Montclair, J. Kennedy, Weehawken Heights, Public
Service Corporation of New Jersey; Edward
J. O'Beirne, Gainesville Electric Railway and Light

—

;

;

;

;

;

Company,
Class

N.

Y.

;

Gainesville,

Texas.

D.— Michaelis &
Roderick

Lundin

Ellsworth, New York,
Parke, Toronto, Canada
the
and Machine Company, Boston,
J.

;

Electric
Mass.
Condit Electrical Manufacturing Company,
Boston, Mass. the Shelby Electric Company, Philadelphia, Pa.
Class E.—James D. Ellsworth, Michaelis & Ells;

as a financier.

Surviving

two

;

worth,

New

York, N. Y.
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Lax Methods of a Municipal Lighting

Direct-connected versus Belt-driven

Plant.

Units.

In response to a request from the electric-light
investigating committee of the town of Peabody,
Mass., the Electrical Auditing Company has inspected the municipal electric lighting plant of that
town with a view of making suggestions which
would improve the financial conditions of the plant.
The auditing company found that the methods of
keeping accounts and records were very lax, and
it was obliged to make a number of tests in order
to get at the capabilities of the plant.
The report says "The method of not charging
the proper cost of production and distribution of
the electric plant in identically the same manner as
though they were a private corporation is neither
in line of good business judgment nor fairness to
the taxpayer of the town, although by so doing it
often makes an apparently low cost for the production but is not a true cost, only a mass of figures
given to satisfy a few unthinking people, who, if
they stopped to reason would realize that it is not
possible to obtain something for nothing.
The costs are so concealed, unintentionally it may
be, that every taxpayer in town, whether or no he
uses electric light or power, is paying for the cost
of operation of the electric plant, and should in return derive a proportionate benefit therefrom."
:

Protected Terminals for High-tension
Cables.

recent bulletin the Allis-Chalmers Company makes the following comment on a subject
that is often debated
"The question is frequently
asked by intending purchasers whether it is better
to use direct-connected or belt-driven units.
To
this no definite reply can be given without considering fully the conditions governing each case.
The direct-connected unit has the advantage of
requiring less floor space, and is ordinarily a
trifle more efficient, as it does away with the friction of belts and extra bearings.
On the other
hand, the belt-driven unit is, under normal conditions, somewhat lower in first cost, and, where
there is available floor space, it is much to be
preferred to a cheap high-speed direct-connected

In

1906

6,

a

:

The

Security protected terminal for high-tension
cables is illustrated herewith.
This terminal does
not need wiped lead joints, but constitutes a

thoroughly substantial joint permanently protected.

The flaring receptacle of the terminal is soldered
to the cable sheath by an ordinary workman.
The
cable conductors are soldered to the distributing
wires, and the joints are protected in the usual
manner. The distributing wires are carried upward and again downward through

the

wooden

which has been boiled in paraffin, and are
further protected by porcelain tubes. The pothead
is then filled full of melted compound, pouring it
through a hole in the wooden table. A brass tube
is
sometimes used, which carries the hot liquid
table,

'

There is a demand for electric power in Peabody
which cannot be satisfactorily furnished because the
_

municipal station generates a single-phase, highfrequency current. The report calls attention to the
fact that, as a rule, municipalities 'consider it entirely unnecessary to canvass or otherwise attempt
to obtain new business or add to the connected load
of their existing customers, and it recommends a
steady and systematic canvass for prospective cus-

The company believes that the means emtomers.
ployed for street lighting, namely, "variable inducfrom constant potential
tive resistances operated
transformers, is inefficient and unsatisfactory as a
power factor and in other respects," and recommends the tub system as most economical.
The report recommends, among other things, "an
investigation as to the desirability and possibility
of purchasing electrical energy, doing away with
the generating plant and following the plans that
have been already adopted by other towns, for purchasing the current per meter at the switchboard
of the town plant and the distribution of the same
by the usual methods to the town's customers, not,
however, allowing the company supplying the current to obtain any rights for location or otherwise
within the limits of the town."

PROTECTED TERMINAL FOR HIGH TENSION CABLES.
machine. Notwithstanding the many advantages
of our direct-connected units, there are numerous
cases where belt-driven machines can be used to
good advantage." It is added that the selection
of apparatus should be made only after careful
consideration of the service required and the con-

under which

ditions

it

is

to

be

performed.

Re-

for information should state:
Character of load; whether lighting, power, or
lighting and power combined.
2. Whether steady or variable load, normal ca-

quests

Columbus Street-railway Convention.
The annual convention of the American Street
and Interurban Railway Association and its affiliated societies will be held in Columbus, Ohio, on
October 15th to 19th, inclusive. The convention
and exhibit halls are located at the state fair
grounds at the north end of the city.
A large
hotel
arrangements
attendance is expected, and
should be attended to as early as possible. In case
of difficulty in securing accommodations, the matter
should be taken up with Mr. Henry C. Pirrung,
chairman of the convention committee of the Columbus Board of Trade. A special fast train will
be run from New York over the New York Central and Big Four railroads, leaving New York
city at 2 :04 p. m. on October 14th, and arriving
in Columbus at 6:58 a. m. on October 15th.
A rate
of a fare and a third is granted.
Fuller details of
the convention arrangements will appear in the
Western Electrician of next week.

1.

pacity required, and minimum and maximum loads.
a direct or alternating-current ma3. Whether
chine is desired. If direct current, what terminal
voltage and output in kilowatts at full load is
wanted and if the generator is to be compound
wound, state voltage required at no load and full
load.
If alternating current, give terminal voltage
and output in kilowatts, with unity power factor,
full
at
load, and state number of phases and
frequency, or number of cycles. Also state whether
an exciter is to be furnished, and how it is to
be driven.
to be operated in
4. Whether the generator is
parallel with others, and, if so, give as full and
complete information as possible regarding speed,
voltage and method of driving, etc., of the other

Chicago Street-lighting

Statistics.
Chicago

months of 1906 show a decrease
in the number of gas and gasoline lights operated,
compared with the corresponding period of 1505,
and an increase in the number of electric lights
used.
For the period mentioned. 29,164 gas and
gasoline lamps were burned in 1906 and 30,997 in
'the number of electric lights burned during
1905.
the six months increased from 6,178 in 1905 to 7,331
mi
The lights were divided up as follows:
[906.
1906— Gas lights, 23,587; gasoline lights, 5,577;
for

the

electric

six

first

lights

electric lights,
6,132,

operated bv the city, 6,606; rented
In 1905 the figures were 24,865,
725.

5,490 and

688,

respectively.

The Sarnia Tunnel.

machines.
5.

.

-

Steam pressureWhether engine

at

throttle.

is to run condensing or noncondensing, state vacuum in inches
of mercury (referred to barometer at 30 inches).
If non-condensing,
state back pressure, if any,
against which the engine must operate.
7. Whether right or left-hand machine is wanted.

6.

If

BOOK TABLE.
Catechism on Producer Gas.
By Samuel S.
Wyer, M. E. New York: McGraw Publishing
Company. 1906. With four illustrations. Price,
$1.00.

A
in

be necessary for the railway company to
construct another tunnel under St. Clair River, on
the south side of the present tunnel.
The approaches were built with this end in view, and
with the introduction of electricity the Grand Trunk
expects that a single tunnel will not accommodate
the traffic.
will

'

filling

the

On

the receptacle are riveted lugs. The hood
riveted bolts, which pass down through the
table and through the lugs just mentioned, and
it cannot be
these hold the hood firmly in place
disturbed by wind or ordinary accident. The completed terminal is held to the pole by the encircling
ring.
The receptacle and the hood are of sheet
iron, heavy galvanized, and, with a coat of paint
The F. Bissell
at intervals, will last a long time.
Company of Toledo is the manufacturer of this
terminal.
;

.

Indiana Telephone Items.
the local telephone companies operating
Irvington, a college suburb of Indianapolis,
disclaim responsibility for the recent destruction
Genof fine shade trees in the college campus.
eral Manager Hirst of the Central Union Telephone Company and General Manager Tetu of the
Indianapolis Telephone Company state that the
men had no authority to mutilate the trees and
both disclaim having men at work in that vicinity
Notwithstanding
at the time the trouble arose.
these denials the grand jury has indicted the linemen alleged to be implicated, and the extent of
their
authority and their connection with the
telephone companies will be brought out in the
trial of their case.
The complaint of poor telephone service in Indianapolis, Columbus and some other points in
the state continue, and the question is being asked
if the companies are doing their best to remedy
The public criticism is to the effect
the trouble.
that good telephone service can be rendered if the
affairs of the telephone companies are properly
administered and the equipment not too cheaply
People insist that they are buying
constructed.
and paying in advance for good service, which
S. S.
they do not get.

Both

in

compendium of useful information presented
form of a catechism covering fundamental

principles of gas production
maintenance of gas plants.

and the operation and

Technical Dictionary. In six languages. Vol I.
The Elements of Machinery. By P. Stiilpnagel.
New York McGraw Publishing Company. 1906.
Pages (4^2 by 7 A), 403, with 823 illustrations
and numerous formulas. Price, $2.
This is the first volume of a series of technical
Z

it

thus

has

Ohio Telephone Notes.

the

:

According to the original plans, the electric
power house for the St. Clair Tunnel Company
wax to have been built over the tunnel shaft on
Military Street, Port Huron.
Manager Hays of
the Grand Trunk Railway, however, ordered the
building to be erected as far north from the tunnel
shall as possible.
He says that in a year or two

it,

;

condensing.

Statistics of street li"rhtin<* of the city of

to the bottom without cooling
pothead from the bottom up.

dictionaries which are intended to assist the engineer in the reading and study of technical articles

and books written

The

in

any of the principal, modern

matter is treated in separate
the introduction of sketches or diais referred to by a table of classified
subjects as well as a combined alphabetical index
containing all the words which .occur in the book
of each language.
The languages represented are
English,
German, French, Russian, Italian and
Spanish.
languages.

branches by
grams, and

At

Home

a

meeting of the directors of the Bellevue
Telephone .Company, in Bellevue a few days

ago a committee' was appointed to superintend the
rebuilding of the exchange. F. A. Knapp, B. F. Bell
and Frank L. Beam will serve on this committee.
The telephone companies of Franklin County paid
Other
taxes amounting to $20,340 the last year.
public-service companies also paid large amounts
into the treasury.

A

meeting of the Bell managers of Northern Ohio
recently held at the Courtland Hotel, Canton,
presided over by
G. McConnell. superintendent
of the district. Thirty-two "managers were present.
Charles Norris, manager of the Canton district, read
a paper on "Blue Days, Cause and Antidote."
The Dean Electric Company has installed a new
switchboard for the Citizens' Independent Telephone Company at New Lexington. The centralenergy multiple system is used. The dynamos and

was

F

storage batteries will be put in place at once.

C

;

:
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Home Telephone Company's
New Plant.

COMMUNICATION.
Unnecessary Noises

The Home Telephone Company

of Detroit, Mich.,
central exchange at
and John R. Street.

has purchased the site for its
the corner of Madison Avenue
The detailed plans and specifications contemplate
a building to cover the entire lot, 105 by 100 feet,
three stories, and devoted entirely to local and
long-distance telephony. It is expected to have
this building ready for occupancy by May 15, 1907.
The first floor, containing 10,000 square feet, is
devoted to public and executive offices of the company. The accounting and contract departments
open across from each other at the entrance to
the building.
The offices of general manager and
engineer and the board room are also on this
floor.
The second floor is devoted to long-distance
board, hospital, rest room and lockers for the
operators, terminals, battery room and office of
the long-distance wire chief. The third floor is
for the switchboard exclusively. Under the building is a large basement for shops, storage purposes, etc. The exterior is very attractive in cut
stone and ornamental brick.
Construction work
has been actively under way since July 16th, and
nearly a million feet of the subway is already in
the ground and a great many of the terminal poles
in the Central exchange district are set.
The company has purchased property for its
East Exchange at Field and Sylvester streets and
for the Delray office at Artillery and Lafayette
.

streets.

The work on modern branch

offices

on

these sites will commence shortly.
The plant of the company is being built by
the Electric Construction Company of St. Louis,
Mo., controlled by the same interests as control
the telephone company. The officers of the Electric
Construction Company are
President, Max
Koehler of St. Louis treasurer, Sam. B. Jeffries
of St. Louis ; general manager, W. B. Woodbury
of Detroit; chief engineer, W. C. Polk of Birmingham, Ala. Charles H. Ledlie of St. Louis is
consulting engineer for the telephone company.
The Commonwealth Trust Company of St. Louis
is financing the proposition, and its representative
on the ground is W. W. Grayson, formerly of the
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CORRESPONDENCE.

Telephone

To

the Editor of the

wish

I

Western Electrician

to enter a protest against a

common

very

and often serious annoyance of the telephone servthe noises that frequently strike the ear,
due to imperfect operating conditions at the exchange. Just before conversation is commenced,
the'
telephone subscriber often has
his
ear so
strained by a report like that of a pistol that he
is forced to 'change the telephone receiver to his
other ear to carry on conversation at all. Sometimes in the middle of a conversation the operator
in listening-in makes very disturbing noises.
These
noises are not only painful, but often provoke
anger, and since they are entirely unnecessary,
immediate steps should be taken to suppress them.
Some ingenuity in rearranging operator service
at the switchboard may be required to prevent
these too-frequent noises.
The fact that some
telephones are much more noisy than others is
sufficient proof that the noises are not necessary.
The old trick that children have of pretending to
whisper in your ear and then shouting very loud
is
invariably followed by immediate punishment
It seems to me that the telephone company that
permits unseemly noises to continue ought to be
subject to arrest and fine fully as much as the
owners of chimneys that produce black smoke. I
believe that little or no attention has been given
to this matter, and telephone experts who produce
a switchboard from which unnecessary sounds cannot be prp.duced will confer a lasting benefit on
the public.
Morgan Brooks.
ice

in

Urbana,

:

Back

Telephone

Company.

Detroit proposition are Adolphus
Busch, Edward Faust, Henry Koehler, Arthur W.
Lambert, Max Koehler, Hugo A. Koehler, Herman
C. Stiefel, Ben Altheimer, C. Marquard Forster
and many others. It is expected that the plant will
be ready for operation some time during the summer of 1907. The plant is being built underground
and for 30,000 telephones.
of

the

Wireless Telephony Said to be
Practicable.
Dr. Shunkichi Kimura, professor in the imperial
Japanese navy, now in Europe to attend the Berlin
Wireless Telegraphic Congress, interviewed by a
representative of the Scientific American, made the
statement that a wireless telephone system had been
so far perfected as to be of practical utility.
It is
to be observed, however, that the author of this
statement is the inventor of the system.
In making practical experiments in space telegraphy by
means of temporary balloon stations Dr. Kimura
quite unexpectedly discovered that there was a decided telephonic effect in certain phases of the wireless telegraphic phenomena.
It was this discovery
which led to the invention of his telephone system,
which is said to have been formally adopted by the
Japanese Navy, which will shortly install it upon
the various war vessels.
•

No

disclosure of the details and method of operation of this system was made, as these are government secrets. Presumably that is why this invention, as well as Dr. Kimura's wireless telegraph system, has not been patented.
Showing the success with which Dr. Kimura's
wireless telegraph system has been used, an occurrence during the late war may be mentioned.
At
the time of the battle of the Sea of Japan, the
weather was foggy and hazy to such an extent that
it was impossible to see for a distance greater than
five miles.
Japanese scout cruiser while searching for the Russian fleet suddenly found herself,
when the fog had lifted
unexpectedly for
a
moment, practically in the midst of the numerous
vessels of the enemy.
wireless message was at
once transmitted giving notice of the discovery,
and this message was simultaneously received by
all the vessels of the Japanese squadrons, notwithstanding that these were some 150 miles distant.
Admiral Togo immediately dispatched a squadron
of scouts, which kept in touch with the enemy and
informed him at five-minute intervals of the course,
speed, position and location of the Russians with
such accuracy that Admiral Togo was able to forecast with absolute precision the actions of the
enemy.
It was through
wireless communication
alone that it was possible for the Japanese commander to maneuver and place his fleet to enable
him to strike the enemy in the most favorable position and under the most advantageous circum-

A

A

stances.

The Wisconsin Telephone Company has closed the
contract for connection between Milwaukee, Baraboo
and Reedsburg, Wis.

September 18.— Experiments are now being
carried out with the hnne of sending wireless signals between the vessels of the French war fleet
in
the Mediterranean and Paris, using the Eiffel
Tower
as the station at this end.
A detachment of operators taken from the Mediterranean coast stations left Toulon on the 19th of September under
Lieutenant Lapointe on the cruiser Jeanne d'Arc.
The cruiser will cross the Mediterranean and make
Paris,

111.,

September

24,

1906.

;

Kinloch

Continental Europe.

Service.

GENERAL TELEPHONE NEWS.
W.

P. Records and others have asked the
Lawton, Okla., for a telephone franchise.

cit" of

The Beaver Bend Telephone Company has
articles of incorporation at

Valley Springs,

S.

filed

D.

The Star Mutual Telephone Company of Eureka,
Kan., has been incorporated with a capital stock of
$10,000.

The Valleyview Mutual Telenhone Company of
Arapahoe, Okla., has been incorporated by George
Kroth and

others.

W.

R. Wallace and others of Holland, Tex., have
incorporated as the Holland Independent Telephone
Company, with a capital stock of $7,000.

The Wilzetta Telephone Company of Wilzetta,
Incorporators are
Okla., has been incorporated.
J. F. Thompson, W. S. Cooper, Jackson Clark of
Wilzetta, and others.
'

S. S. Lichty and others of Vinton, Iowa, have
purchased the controlling interests in the Benton
They
County and Vinton Telephone Company.
will improve the property.

The Carolina Telephone Company of Wilson,
N. C, will install a new central-energy telephone
system at a cost of $25,000. A new franchise has
been obtained from tlie city.
C. A. Hollis of Hudson, Iowa, manager of the
Farmers' Mutual Telephone Company, is trying to
organize an association of mutual and Independent
telephone lines in the vicinity of Des Moines.

The Southwestern Telegraph and Telephone
Company has been making extensive additions to
the local system at Orange, Texas. It is the intention of the company early in the coming year
to install a new and much larger switchboard with
the common-battery system.

The following-named telephone
among those recently incorporated

companies
:

are

Peckham Cen-

Mutual Telephone Company, Peckham, Okla.
Montgomery County Telephone Company, Coffeyville,
Kan. Center Telephone Company, Salem, S. D.
tral

Federal Telephone Company, Brock, Neb.

;

;

The

president of the International Independent
Telephone Association has appointed the followingnamed members to serve as a committee on standard forms of accounting Charles West, Allentown,
George T. Hewes, Des M'oines,
Pa. (chairman)
Iowa W. H. Spooner, Minneapolis, Minn. J. B.
Ware, Grand Rapids, Mich.; R. E. Mattison, LinAll telephone companies are requested
coln, Neb.
to send samples of the blank forms used in their
various departments to the Cleveland office for the
:

;

;

;

use of the committee.

The Chicago Telephone Company

will

establish

extensive division headquarters at the
east corner of Fillmore Street and South

an

northForty-

The site embraces a tract 318.9 by
The headquarters will include a barn
and large warehouse for storage purposes. The
company is also arranging to add two new exfirst

126.7

Avenue.
feet-

changes, one of which will be in Edgewater and
the other in the western section of the city, and
the buildings, which are now being planned, will
be opened next spring. This improvement is made
necessary because of the large number of telephones now being cared for by the Lake View
exchange and the present West District

experiments in
while en route.

signaling to
the
Eiffel
Tower
There are good hopes of doing
seeing that messages were exchanged between Porquerolles and Paris during the last naval
maneuvers.
Should this be successful, it is proposed to set up stations on the African coast.
hydro-electric plant which is used for carbide
production is now working very successfully at
Freyung, Bavaria. Two rivers give the power, the
Saussbach and Rechbach, which come together
shortly above Freyung.
The total water head is
The plant is located midway upon the
440 feet.
canal, however, as ground could not be had elsewhere.
With a 240-foot head are run three turbine-dynamo sets of 800 horsepower each.
To
utilize the rest of the head a well is sunk
in
the rock, and two turbines of 1,100 horsepower
are placed at the bottom. Long shafts run up
from the wheels to the power house, where they
run two machines erected by the Allgemeine company. When in full running order the plant is to
turn out 4,000 tons of carbide annually.
The electric lighting and electrical exhibits were
among the interesting features of the General Exposition of Hygiene held at Vienna.
Buildings and
grounds used a great number of arcs and incandescent lamps. Model operating rooms formed part
of the exhibit, and these were lighted by
a new
form of arc lamp carrying a special opal glass
shade.
It gave a very good diffusion of light
for
carrying on the operations.
Some of the new tantalum and osmium filaments were used in the shape
of small lamps combined with reflectors and portable storage battery.
The Industrial Society of Mulhouse, Alsace, is
to hold an exhibition of different appliances
next
year.
Among the devices for which prizes are to
be awarded I may mention a smoke-consuming
device which is -to be used with boilers burning
various kmds of coal.
Motor-driven machines such
as printing presses, sewing machines, etc., form
another class. Three-phase motors are to be used, at
a constant voltage and frequency.
Cotton-spinning
and weaving mills, motor-operated, are also to be
considered.
this,

A

A carborundum composition has been used
some of the new subway stations of Paris for

in

the

flooring of the passenger platforms and the staircases, in order to form a hard and durable surface
To carry this out, the flooring is laid with cemeni
in the usual way, but the top layer which
comes
on the cement is now formed of a mortar containing a good proportion of carborundum in rather
fine grains.
This gives a surface which has a
brilliant sparkle, and it is claimed that it will wear
much better than an ordinary flooring. Besides,
it has a great advantage, at least for
the staircases,
in
giving a grained and polished surface, so
that slipping is avoided.
The new Mouterde storage-battery cell, which
has lately appeared in France,' differs from most
others from the fact that it uses an active cylinder
instead of a plate. The cylinder is made of rather
thick lead, into which are cut a set of dovetaii
grooves, either in screw-thread
or
ring form.
Active matter is forced into the grooves and lies
flush with the surface, being well held in place.
It is asserted that such a cylinder cannot buckle
like an ordinary flat plate and keeps its shape, and
the matter will never fall out. One form of cell is
made by using the outer cylinder with a bottom
to form the cell itself, and having a second cylinder inside it whose grooves are on the outside.
This gives an all-metal cell. Concentric cylinders
can be easily used. I had occasion to see some
of the new cells at Lyons seme time ago, before
they were brought out, and the system seemed to
have many good points.

Iron and steel working by the electric furnace
among the leading questions in Italy, where fuel
is scarce and waterpower abundant.
Mr. Stassano
is foremost in promoting these processes, and he
has already set up several furnace plants. His
latest furnace is a revolving chamber of ref.actory
material into which project three heavy carbons
so as to form the arcs above the material. To
move the carbons in and out he uses a hydraulic
piston, mounted upon each carbon and fixed against
the outside of the furnace. The whole furnace is
mounted at a slight angle upon a pivot base, so
that by turning it around the material will be
mixed up. A fixed furnace of the same type is
is

also

used.

The

latest electric cooking apparatus is brought
out at Paris by the Societe Electro-Culinaire. Init
employs a specially
stead of resistance wire
made incandescent lamp, in tube shape, and a
number of such tubes fitted into a rack gives a
good heater. The tubes are easily handled, cleaned

i
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or replaced, and are inexpensive, and it is claimed
that the device gives less trouble than the usual
A. de C.
forms.

Great Britain.
London, September 18.— A development of electric supply in London seems to have taken place
It appears that
in quite an unexpected direction.
some of the large West End business houses have
been approached by enterprising individuals who
are offering to erect suction gas plants or similar
installations, and to supply electrical energy upon
terms more advantageous than those offered by the
In addition,
central-station companies themselves.
the installation would at the end of a definite period become the property of the business houses.
To what extent the central-station companies will
meet this with a counter stroke remains to be seen.
An innovation in connection with the next tube
railway to be opened, of which control was secured by the late Mr. Yerkes and his party— the
Piccadilly and Brompton Railthat at one of the stations there is to be,
By
stairway.
in place of lifts, a Reno moving
an ingenious arrangement of the gear, the stairway
will be continuously running in both directions, and
with public
it is probable that this method will meet

Northern,

Great

way

—

s

Speaking on this point, too, reminds
approval.
me that the District company has reverted to the
old system of flag signaling between the drivers
and the guards, having discarded the use of the
bell which was, when the electric trains were first
used, rung from the rear car to the front, from
No one seems to have heard why this
car to car.
has been done, and I do not remember that any
complaints have been made concerning a nuisance
caused by the bells. The raising of the fares on
the District line has created an agitation which
Mass meetings are being held in
will die hard.
all parts urging people to boycott the line, while
a deputation will wait upon the Board of Trade.
The electric fountain at the machinery exhibition
The
in London is an ingenious piece of apparatus.
structure is 33 feet high and eight feet six inches
hexagonal at the base. Surrounding the fountain
12 feet from the floor is a large shell 15 feet in
diameter, and immediately above this are the
fountain arrangements, including an internal tank
capable of holding 400 gallons of water. By the
aid of an electrically driven pump in the base, the
water is circulated to the top of the fountain and
through the domes at the rate of 1,500 gallons per
minute and drops in a solid cylinder of water four
feet in diameter and some 12 or 14 feet in length.
Immediately behind this cylinder of water, in
screens, are a series of colored electric lights of
some 3,000 candles, which continually change color
and give a brilliant effect. The lamps can also be
In the
rotated in order to heighten this effect.
pedestal of the fountain are six electric fans, which
draw in the air near the floor through grids and
afterward throw it out at the top to the extent
of some 20,000 to 22,000 cubic feet per minute. In
this way and with the aid of the falling column
of water the fountain also acts as a ventilator.
In connection with the sale of the Brighton corporation telephone undertaking to the state, the
postmaster-general refuses to be precluded from
making any arrangements with the National Telephone Company which he may deem advisable,
either in the way of intercommunication or combination.
It is well that the view of the corporation be not regarded in this matter, for very probably some duplication of plant may be avoided by
agreement in some shape or form with the National
company. The Brighton corporation now urges the
postmaster-general to retain the working of the
system in his own hands. The official transfer of
the Glasgow municipal telephone system has taken
place and a chec.c for $1,540,330 was handed to the
chairman of the telephone committee. The system
is now designated the Glasgow postoffice telephone
service
and
rearrangement
charges
is
a
of
looked for.
Glasgow still contends that the $25
subscription was sufficient to meet all expenditure,
and threatens to "have something to say" should the
rates be unduly increased.
Opinions differ considerably as to that $25 rate being sufficient to meet
expenses
very little had been set aside tor de_

;

preciation.

A

successor to Mr. J. F. C. Snell as city elecengineer at Sunderland has been appointed
in the person of Mr, A. A. Day, who at present
holds a similar position at Bolton.
Mr. Snell was
retained last year in connection with the London
County Council electric power bill and is coming
to London to practice as a consulting engineer,
having, I believe, been again retained by the council
trical

for the next parliamentary session.

The Manchester

corporation electricity department
generating stations, two of which are
quite modern.
The original one, at Dickinson
Street, however, somewhat impairs the efficiency of
the whole system, and plans are being formulated
by the city electrical engineer, Mr. S. L. Pearce,
for an extension of the urdertaking in order to
eliminate the Dickinson Street plant at certain periods of the year except for particular purposes.
The details of the proposal have not yet been laid
before the corporation, but the increasing demand
in Manchester renders extension of the plant
necessary, and the opportunity is being sought to
dis-

has

three

October

as far as possible with the more or less
obsolete plant at the Dickinson Street station.
The transporter bridge which has been erected
by the Newport corporation acoss the River Usk
in Monmouthshire is novel, in that the traveling
car is hauled across by an endless rope off an
electrically driven drum.
Tramway managers in this country are dealing
in a very firm manner with the strikes of motormen and conductors, which seem just now to be
At
growing popular with the men, so to sneak.
Dundee, Halifax and Mansfield the operating employes have recently ceasea work, ostensibly on a
question relating to the management, and then have
attempted to extort all manner of concessions.
Without the slightest hesitation new men have been
Thanks to a
imported and the strike ignored.
very good system of oolice supervision, there has
been practically no interference with the new employes, and not more than a day's interference
with the service in any case. In all these instances
the men's demands have been unreasonable, seeing
that they were working under the recognized conG.
ditions appertaining to tramway service.

pense

Dominion of Canada.

—

Ottawa, September 29. The Ontario government
has leased Fountain Falls, on the Montreal River,
Ontario, to Beach Bros, of Haileybury, who intend to use the power developed there for running
an electric railway connecting New Liskeard,
Haileybury and Cobalt. The capitalists who are
behind the project also intend to use the power
for the operation of the silver mines.
H. S. Holt, president of the Montreal Light,
Heat and Power Company, is also president of the
Kakabeka Falls Power Company, which will supply electric energy to Fort William, Ont. The
capital required to carry through the construction
work of the company was supplied entirely by
Messrs. C. R. -Hosmer, H. S. Holt and F. W.
Thompson of Montreal, but it was intended that
shortly after the date on which power is delivered

regularly into Fort William, a regular share com-

pany be formed by the Montreal

capitalists

with

of about $5,000,000.

a capital

Power Company has decided to
once with the completion of the first
section of its development plant. Three more generators, with turbines, have been ordered and will
be installed as soon as received. They are capable
of producing 12,000 horsepower each, being duplicates- of generator No. 4, now installed in the

The Ontario

proceed

When the company desires to further increase the capacity of its plant, it will have
to build another section of the power house and
another conduit. Rumor says this will be undertaken within a year.
The report of the engineer in charge of the
Georgian Bay canal survey will show the feasibila hydro-electric development of 1,250,000
ity of
horsepower along the route. It is now claimed
that an expenditure of $100,000,000 would be justified
by the increased facilities afforded transportation of the products of the West to the seaboard by this great waterway, and if so great an
electric development can be realized, there would
be a greater incentive to construct the works as
W.

a national undertaking.

New

York.

—

York, September 29. The first electric
locomotive driven over the tracks of the NewYork Central Railroad will move into the Grand
Central Station from High Bridge tomorrow, the
purpose being to try the new motive power. The
engine will draw eight steel cars, and the passengers will be officials of the road. As now planned,
the change of motive power from steam to electricity over part of the New York Central system
The
will go into effect before November 10th.

New

of the State Legislature to substitute
for steam was granted to the company
It was conditioned that the elecin May, 1903.
trification in the Manhattan terminal and the Park
\venue Tunnel should be finished before July,
The change has been made in three years,
1908.
and without interfering with the regular traffic.

authority

electricity

The new motive power has been

installed

from

Grand Central Station

to Wakefield, includfrom Mott Haven to
56 miles of track
Kingsbridge, a distance of 17 miles, and on 12
miles of yard track, making a total of 85 miles.
The actual territory covered is 17 miles.
The 35 electric locomotives acquired for hauling
through trains are each of 2,200 horsepower and
weigh too tons.
There are 125 motor cars for
suburban service, each of 400 horsepower and
weighing 53 tons
55 all-steel multiple-unit cars,
weighing 41 tons, and six multiple-unit motor
combined baggage and express cars, each of 400
horsepower, making 221 cars and locomotives. The
approximate cost of the change of motive power
from steam to electricity was $5,000,000, and the
average number of workers employed during the
progress of the work was 10,000.
The suburban
station will cover 22 acres and the express level
There will
39 acres, making a total of 61 acres.
be 25 miles of tracks within the station and ac;

;

commodations for
It

is
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operate its own electric-light plant.
It
is
conjectured that by doing so the city can save something like $50 a year on each lamp.
Councilmen
Bannon, Meyer, Donohoe, Stinson and Cassidy
have been named as a committee to inquire into
the cost of building a plant.
Following the refusal of the company to meet
certain demands made by the motormen on the
elevated lines of the Brooklyn Rapid Transit system, the men were in an angry mood last night,
and there was much talk among them of a possible
strike.
In the afternoon representatives of the
dissatisfied employes called on President Winter
of the road with a number of grievances affecting working conditions and with demands for a
higher rate of pay. Whether or not there will be
a strike depends upon the action taken by the
employes' union when the representatives of the

men have made

their report.
In readiness for the annual meeting of the
stockholders next month, President Charles
S.
Mellen of the New York, New Haven and Hartford Railroad has given out advance information
contained in his general statement of the affairs
of the company for the year ended June 30th last.
The report of the Consolidated Railway Company,
which holds the electric properties, shows earnings of $1,952,449; income from other sources,
$64,073, from the total of which the deduction of
$1,496,222 represents taxes, rentals, interest, etc.,
leaving the net income at $520,300.
Work of removing all portable materials from
the abandoned United States government's spacetelegraph station at Montauk, L. I., to the new
station at Fire Island, was completed on Monday.
The Fire Island site is one-eighth of a mile from
the lighthouse.
It is much superior to the Montauk plant, as the largest vessels pass within 10
miles of the shore.
The new station will be completed before the cold weather.
The New York City Railway Company has begun to advertise for conductors and motormen, to
whom it offers the higher rates of wages recently
instituted.
Men wanted are those between the
ages of 21 and 40. Motormen are offered $2.25 to
$2.60 a day and conductors from $2.15 to $2.45.
Motormen will receive $1.10 a day during the
period of instruction.
C. I. C.

at

power house.

the
ing

6,

1,200 cars.
possible that Bayonne, N.

J.,

will erect

and

Southeastern States.

—

Charlotte, N. C, September 29. W. J. Payne, controlling the efectric lines on the peninsula about
Newport News, Va., has asked the city to permit
the Hampton Roads Traction Company to abandon
its
franchise, tear up its tracks and restore the
streets.
This is the result of the failure of plans
of the Traction Company to consolidate all of the
local

lines.

Motion has been refused in the case of Schenectady Trust Company against the Cape Fear Power

Company

for another decree of foreclosure of mortmotion in the same case, held at Raleigh,
N. C, by defendant's counsel, to rescind the decree
of sale and dissolve the receivership recently granted,
was denied by the Federal Court.
The large dam across Saluda River, near Greenville, S. C, is all but complete, and electrical power
will be available soon.
The Greenville-Carolina
Power Company has disposed of most of the power
to be generated, leaving a small portion available
for the lesser enterprises about the city.
The last of the old cable slot of the United Railways and Electric Company in Baltimore, Md., has
been removed, and heavy electrical construction will
take its place.
During three years the United has
rebuilt all of its old cable lines heavy 60-pound rails
are used, and about 300 semi-convertible cars have
been put in commission, taking the place of a like
number of the older ones. With the addition of two
7,500-horsepower engines and generators on Pratt
Street, and the installing of a 7,500-horsepower generator to be ready for use by December 1st, the
company is adding greatly to its equipment. New
car barns are to be built, and many other improve-

gage.

A

;

ments made.
Richmond, Va., seems to be

in proper shape to get
a municipal lighting plant, the committee on electricity having recommended to the council the establishment of a plant on the site of the Old Pump
House, and it is believed that the proposition will
become a law in a short time. The ordinance under
consideration was offered by Mr. Don Leavy. The
vote in committee in favor of the plant was eight

to one.

About 300 men and many teams are now engaged
the electrical development of the waterpower at
Gaston Shoals, near Gaffney, S. G, and a town of
some proportions has already risen about the site of
in

the proposed dam.
The Corinth (Miss.) and Shiloh Electric Railway
has sold $500,000 in bonds to W. W. Williams &
Co., of Nashville, who have successfully floated the
bonds, buying the entire issue.
The proceeds will
be used for building 22 miles of additional road be-

tween Corinth and National Shiloh Park in Tennessee.
The company will by special act of Congress run the line into the confines of the park, also
having secured a privilege to build a 10-story hotel
near the terminus. Both freight and passengers will
be handled over the new line.
A committee, with J. B. Johnson chairman, Rock

;

October
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S. C, is working on a proposition to build a
The comlighting plant or make a new contract.
mittee will present to the council estimates of cost
of new plant, and also bids from the local light,
water and power company' for lighting the city for
a term of years.
The Cabarrus cotton mill at Concord, N. C, has
been equipped for operating by electricity. All of
the six or eight mills of Concord will resort to electricity for power.
movement is on foot at Statesville, N. C, in
which the Commercial Club is interested, to organize a new cotton mill in order to increase the amount
of electric power to be used as motive power so that
the Southern Power Company will bring its wires
into that town.
Prospects are, good for a large waterpower electric development near Hickory, N. C, where Col.

for shipment to the factory at Dayton.
The Ohio Electrical Supply Company of Columbus has purchased a building from the Morgan
Engineering Company at Alliance and will install
machinery in it as soon as possible. Otto C. Rayman will be the manager.

railroads

Hill,

O. M. C.

Indiana.

—

Indianapolis, September 29. William H. Ogan of
Indianapolis and associates of Kenton, Ohio, are
promoting a new traction company to construct a

A

Ind., to Lima, Ohio.
The comsoon be incorporated with a capital stock
of $1,500.
The promoters say that the line will be
the first in the country to use the new Strang gasline

The

increasing express and freight business of
interurban lines centering at Indianapolis has
reached a point which necessitates the operation of
additional cars on nearly every line.
George A. Saylor, who has been supeiintendent

the

of the Indianapolis, Columbus and Southern Traction Company from the beginning of operation on
the road, has tendered his resignation to accept a
position as salesman for a Milwaukee electric firm.
The Indiana Car and Equipment Company of

Logansport has been incorporated with a capital
stock of $50,000.
The company proposes to manufacture and repair all kinds of cars and manufacture equipments. L. J. Smith, F. J. Lewis and C. H.
Pennington are the directors.
recent break in a large water main in Ohio
Street, Indianapolis, was the means of making the
discovery that electrolysis has affected the water
mains to an alarming extent. The officials of the
water company are emphatic in their demand for
some sort of protection against the ravages of the
electric current.
The city of Indianapolis is preparing to enter into
a contract for such improvement in the Gamewell
police telegraph system as will safeguard the lives
of the operator. This precaution has been prompted
by the loss of life and serious injury to a number
of officers and firemen who are compelled to operate the system.
The Indianapolis City Council has passed an ordinance compelling all railroad companies entering
the city to provide and maintain electric street
lights at street crossings.
The operation of the
ordinance, if it can be enforced, will save the city
at least $10,000 per year.
The ordinance includes
interurban and steam
railroads
using their own

Ohio.

—

Springs and Northern Traction Company, to
take over the property of the Delaware and Magnetic Springs Traction Company, which was purchased a short time ago. The capital stock of the
company will be $400,000.
President John W. Herron of the board of
trustees of Miami University at Oxford has asked
Governor Harris that the institution be allowed
$6,000 for an electric plant. The current has heretofore been furnished by the village plant, but it
seems that the demands for the town have become
so great that it can no longer take care of the
netic

A

university.
_
It is said that Toledo has been offered streetlighting service for $52 per lamp in place of $83,
The Toledo Railways and Light
as now paid.
Company has had the contract for some years.

The Marion and Western Railway, Light and
Power Company has been incorporated with a capital stock of $200,000 by John G. Webb, George
H. Holzbog, H. B. Harris, James S. Webb and
to
to

construct

Richwood,

an

railway
County, a

electric

Union

distance of about seven miles. The interests of
the new company are identical with those of the

tracks.

The gas and naptha street-lighting service in the
outlying districts of Indianapolis has 'been discontinued by expiration of contract.
The city authorities will immediately advertise for bids for
such service in accordance with the city charter.
The City Council of Rushville has decided to improve the electric-light plant by enlarging the building and installing a 160-kilowatt direct-connected
alternating-current unit, with the necessary switchboard and equipment also transformers for additional street lamps and arc lights for both public

Columbus, Delaware and Marion. The same men
have also incorporated the Marion and Suburban
Railway Company, with a capital stock of $250,000, to operate lines in Marion and to other towns
in

Marion County.

The Cleveland

Electric

asked the city to bring

Railway

suit

at

Company has

once to forfeit

all

the grants made to the Forest City Railway Company on the ground that Mayor Johnson is financially interested in the company, in violation of
The city attorney replied that such suit
the law.
would be brought and asked that the evidence
be furnished to substantiate it. This action will
complicate matters and probably hinder a settlement of the street-railway controversy. The Cleveland Electric Railway Company says that its best
proposition is contained in an ordinance now
pending before the council and asks that it be
submitted to a vote of the people at the next

;

and commercial

The

State

Railroad

Electric Sign Company, recently
incorporated, will establish a plant in the city of
Richmond for the manufacture and installation of
electric signs of all kinds.
Articles of incorporation have been filed by the
Winona and Maxinkuckee Electric Railway Company with an initial capital stock of $10,000.

company's home office will be in South
Bend, and the object is to construct an electric railway connecting Culver, Warsaw and Argos.
The directors are headed by Edwin P. Taylor.
The one needed electric railway to complete the
plan of making Goshen an electric-railway center
is to be supplied by a north-and-south road projected by the Plymouth, Goshen and White Pigeon
Railway Company. The new line will be 48 miles

Commission has made arroads in the same

long.

A

pany and the Tuscarawas Traction Company.

The

value of the acquired properties is placed at $4,000,000.
It is said that Charles Currie will now
be the manager of the entire system. P. L. Saltonstall and Mr. Tucker of the Tucker-Anthony
syndicate were added to the board of directors
of the Northern Ohio Traction and Light Company. To some extent this company will be a
holding company, as the stock of the Canton-Akron
Consolidated goes into its treasury, and it assumes
the interest on $4,155,000 bonds.
The Barney & Smith Car Company of Dayton
is
extending its electric railway from Naylor to
Valdosta, Ga., in order to take care of a new
piece of timber land that is being opened up.
This line transports the lumber to the trunk-line
.

Illinois.

—

Peoria, September 29. Joseph S. Dailey of Chillicothe has sold the water and light plant in that
city to a syndicate headed by F. A. Sharpe of
Chicago and F. H. Earl of Piano, 111. The price
is said to have been between $90,000 and $100,000.
new company has been incorporated with a
capital of $50,000.
The company has the use of
the streets for nearly 20 years, according to the
franchise. The plant was erected in 1891 and Mr.
Dailey took it over in 1897. Mr. Dailey is heavily
interested in the Independent telephone business,
to which he will devote his time in the future.
The Chicago and Alton has given notice to its
telegraphers that, commencing October 1st they
will be given an advance in pay.
Claiming that the right-of-way is too expensive,
the proposed electric road between St. David and
Lewistown will not be built. The Illinois Central
Electric Railway Company will not build beyond
St. David, as the owners of the land are asking
too much for their property.
John Finley, who retires from the managership
of the Peoria Railway Company, has been presented a gold watch by the employes of the company in token of their good will.
The City Council of Springfield will take control of the municipal lighting plant.
An ordinance
to that effect will be introduced, ratifying the
contract submitted by General Manager Emil G.
Schmidt of the Public Utilities Company.
The
Utilities company has been operating the plant for
the city, and the new contract is very fair and is
drawn pending the controversy now before the Circuit Court.
Track laying has begun on the new interurban
electric road between Kewanee and Galva.
V.

A

Northwestern States.

—

Minneapolis, September 29. F. H. Joslin and
other Oshkosh (Wis.) men have closed a $50,000
deal for the purchase of power rights on the
Peshtigo River at High Falls and Joslin Falls.
Both powers will be developed and power transmitted to Marinette and Green Bay.
A movement is on foot at Jefferson, Iowa, looking to the construction of a trolley line to Perry,
where it would connect with the Interurban Rail-

way Company's
The Brairierd

The Indiana

Central

Traction

Company

is

said

have been financed, and the work of building
from Wabash to Warsaw will begin at once. The
new line will give direct trolley communication
from Indianapolis to Winona, and will also connect the Indiana Union Traction system and the
Indiana Interurban with the Northern Indiana
to

•

systems.

Ground was broken during the last week for
the construction of a large power plant near Newcastle for the Indianapolis, Newcastle and Toledo
Electric Railway Company, which is to build an
electric railway between the cities named.
It is
the purpose of the company to finish the power
plant and the first section of the line between
Indianapolis and Newcastle as speedily as possible.
Indiana traction men have taken steps to bring
the electric roads under complete jurisdiction of
the Indiana Railroad Commission for the purpose
of obtaining the benefits of the provisions of the
law requiring railroad companies to make throughtraffic arrangements, and also to exchange freight
matter in bulk or carload lots. Up to the present
time the steam lines, with a few exceptions, have
ignored the interurban lines and refused to make
through passenger rates or receive or transfer
Traction men believe that the
freight in bulk.
time is coming when their roads will be built
sufficiently strong to carry freight from the steam

line.

Hydro-electric Power Company
put in a power plant at Brainerd, Minn., and
has submitted a proposition to the City Council
looking to the furnishing of the city with lighting
will

for the streets.

Construction work has been started on the new
electric-light plant at Hevelock, Neb.
Plans will be prepared shortly for a city electriclight plant at Fairmont, Minn.

The
for the

contracts

have been

new water and

let at Kelliher,
light plant.

Minn.,
R.

Pacific Slope.

The

electric

Public-service corporations have paid into the
treasury of Franklin County this year $218,284.
Of this, street and interurban roads paid $57,055
telegraph companies, $1,362, and gas, ice and electric-light companies, $31,024.
two-track electric railway will be built at the
state fair grounds at Columbus, and cars will be
operated there for demonstrating the use of different apparatus and mechanical appliances during
the convention of the American Street and Interurban Railway Association.
The consolidation of the Canton-Akron Consolidated Railway Company with the Northern Ohio
Traction and Light Company of Akron was completed at a meeting of the board of directors of
the latter on Friday. The Akron Consolidated
was made up of the Canton-Akron Railway Company, the Canton-New Philadelphia Traction Com-

use.

The Richmond

election.

rangements to inspect
way as steam roads.

will

oline electric cars.

Cleveland, September 29. Philadelphia men will
in a short time incorporate the Columbus, Mag-

lines in carload lots for short distances, and thus
save the transfer thereof.
The school commissioners in the principal cities
of Indiana have ordered maps of the traction lines
of Indiana from the American Engineering Company for use in the graded schools, in connection
with the study of Indiana geoeraphy.
The Beck Light, Heat and Power Company has
been incorporated to construct and operate a water,
light, heat and power plant in the city of Carthage,
Ind.
The capital stock is $10,000.
S. S.

from Marion,

pany

M. E. Thornton, with outside capital, has secured
access to the Catawba River, where it is said 80,000
horsepower will be available for Hickory, Newton,
Maiden and other manufacturing points. It is proposed to unite two waterfalls, several miles apart,
into one plant, and thereby get a larger amount of
energy than would be gotten from the aggregate
of the two powers developed separately with a
L.
power plant located at each.

George Whysall
from Prospect
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San

—

September 27. The Portland
Railway, Light and Power Company's new hydroelectric plant at Cazadero, Ore., which has been
under construction for more than a year, is to be
started up about December 1st.
permanent concrete dam will be put in, not later than 1908, at
a cost of about $100,000. The plant practically
picks up the entire flow of the Clackamas River.
From the dam it is conveyed in a flume to the
power station. The electricity will be transmitted
to Portland on a pole line about 28 miles in
length, now in course of erection.
A sub-station
is being constructed
at the Waverly Golf Links.
Mayor Schmitz of San Francisco recommends
that the city take possession of the Geary Street
Railroad, of which the franchise has expired, and
reconstruct the street-car system as an overheadtrolley line.
It is being operated at present by
the original owners as a cable road, a monthly
rental being paid to the- city.
Before the fire the
Board of Supervisors entered into a contract with
C. E. Loss to reconstruct this road as an underground-conduit electric line, to be operated by the
municipality. The contractor has since been released from his obligation, as the mayor has become convinced that the underground-conduit system is not the best for San Francisco under the
Francisco,

A

changed conditions.
The United Railroads

of San Francisco has
activity in resuming the reconstruction of its street-railroad lines ever since the striking employes returned to work, pending the arbitration of their differences, which is about to

shown great

begin.

The westbound track of the United Railroads
on Sutter Street has been opened to electric cars
The reopening of the
as far as Devisadero Street.
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will be taken up beconstruction of a new electric
road out Fulton Street from Twenty-fourth Avenue westward through the sandhills north of
Golden Gate Park, toward the Ocean Beach, has
been resumed. The construction of large repair
shops near the Geneva Street car-barns will be
great many new electric cars will be
rushed.
lot of the company's old
set up and equipped.
temporary
as
cable cars will be sold for use
houses, by burned-out citizens, who are looking

Polk and Larkin

street line

The

fore very long.

A

A

from the fall
proposition has been

for shelter

A

rains.

made by the Hood River
Light and Power Company of Hood River,

Electric
Ore., to extend its wires to Mosier for the purpose
of lighting that city. The distance to be traversed
It is also proposed
is between five and six miles.
to supply power for the box factory at Mosier
from the same source.

Company

Telegraph

Union

Western

The

will

begin the construction of a railroad telegraph line on the Weed Road in Oregon from its
junction with the Southern Pacific in the Sacramento Canyon, at Weed, Ore. The Weed railroad
heretofore has only had a telephone-wire service'.
An electric-lighting plant owned by the city of
Echo, Ore., is soon to be established at that place.
The engine and dynamo have been ordered, and
the poles of the system are already in place. Under
the franchise of the Bitter Creek Telephone Company its poles can he used by the city.
shortly

The Pacific
Company has

States

decided

Telephone and Telegraph
to spend $300,000 on toll

Two

new wires
lines in the state of California.
will be strung between Stockton and San Francisco, and an underground system will be constructed in Stockton.
The Sunset Telephone Company is preparing to

October

long-distance

a

line

Wadsworth

from

to

Lovelock, Nev. These cities will be connected
with all the intervening points of interest.
Great Northern engineers are working out a
proposition to "harness" Chelan Falls in Washington and generate enough electric power to operate
all the Great Northern trains, on a line yet to be
Wenatchee and Chelan, between
built between
_

Wenatchee and Seattle, and the line between Seatand Vancouver, B. C. Electrical engineers have

tle

estimated that the falls can be mad'e to produce
as high as 100,000 horsepower, and it is declared
entirely feasible to transmit this power the ico
miles to Seattle to electrify the Hill line. The
immediate construction of an electric line between
Wenatchee and Chelan Falls by the Hill system
is planned as the beginning of the changed system.

A.

way. The company has arranged to place $2,500,000 bonds, and proposes to begin the construction

for three years following his death.

M. Buckmaster has petitioned the council of
Redlands, Cal., for a franchise to construct an
electric railway in the eastern section of the city.
The 'franchise would permit the carrying of mail.

in the business

ELECTRIC LIGHTING.
T. H. Slover will erect a
in Davis, I. T.

new

electric-light plant

The City Council of Jonesville, La., proposes
establish a light plant in the near future.
let

to

of Fort Dodge,
the contract for an electric-light plant

in its mill.

The
in

its

Frisco railroad will install an electric plant
shops at Monett, Mo., for light and power

purposes.

The

Brookhaven, Miss., will issue $15,000
bonds for the improvement of the waterworks and
city of

electric-light plant.

The Louisiana (Mo.) Gas and
Company has changed its name to
Power and Traction Comoany.

of the line at once.

Traction lines from Covington, Ky., to Spring
Lake and Independence have been planned, it is
Engineers arejiow at work on them, and an

said.

The Plymouth Gypsum Company
Iowa, has

Llectric Light
the Louisiana

syndicate

eastern

engine and generator are being installed and
poles set preparatory to lighting the village of
Owen, Wis., with electricity.

James L. Key is chairman of a committee appointed to investigate the cost of installing an electric-light and gas plant for Atlanta, Ga.

secretary

tion of a water

The Standard

H. F. Whitcomb, Jr., has been
of the Eastern Wisconsin Railway and Light Company of Fond du Lac, Wis., succeeding F. B.
Huntington, who resigned several months ago.
E. C. Morse has resigned his position^ as instructor in electrical engineering at the Worcester
(Mass.) Polytechnic Institute to accept a position

with the Westinghouse company

in

Boston.

Brown, for a long time head of the
department of the Western
Union Telegraph Company, died at New York on
September 25th, aged 71 years. He leaves a widow
and two daughters.
L. D. M'athes, general manager of the Union
Electric Company of Dubuque, Iowa, was in LhiAlfred

S.

engineering

electrical

cago

last

He

week.

says

that

business

is

par-

ticularly good in Dubuque, there being a nobble
revival of interest in the lead-mining industry in
and near Dubuque, for which considerable electric

and

Company

Dallas Traction Company of Dallas, Tex.,
been incorporated with a capital stock of
$3,000,000 for the purpose of constructing and operating an electric railway between Dallas and
Sherman. The incorporators are Frank S. Procter,
Walter G. Clark, J. F. Strickland and a number of
others.

of East Orange,
N. J., has been engaged to estimate the cost of a
combined municipal lighting and incinerating plant
proposed for East Orange.

Richmond, Va., is considering the installation of
an electric-light plant.
It is estimated .that about
$300,000 will be required for the complete
ment. W. E. Cutshaw, is city engineer.

equip-

has

The Fairbanks Company has made
the town of La Porte, Tex., to

works and

electric-light plant.

A

a proposition
install

water-

500-light electric
will be in-

with 50-horsepower gas engine
stalled.
A. N. McKay is mayor.

plant

The Mauch Chunk Heat, Power and Electric
Light Company of Mauch Chunk, Pa., is a recent
purchaser of a" 20 by 36-inch Reynolds Reliance
Corliss engine of the belted type, built by the
Allis-Chalmers Company of Milwaukee. The new
unit will drive electric generating apparatus.

The Sapulpa (I. T.) Light and Power Company
has been organized with E. C. Reynolds and J. A.
Boyd at the head. The company will operate an
electric-light plant for which Mr. Boyd has received a franchise.
It is proposed to equip for .a
capacity of 135 kilowatts.
About $20,000 will be
invested.

defeated.

Iowa,

Dodge,

Mr.

C.

W.

filling

the

Whitney,

formerly associate

editor
manager of

of the Western Electrician and now
the publicity department of the Abner Doble Company of San Francisco, was in Chicago last week
on an eastern visit. Mr. Whitney reports that the
work of rebuilding the metropolis of the Pacific

Coast

is

proceeding rapidly.

W. H.

Hurlburt, general manager of the Oregon
Power and Railway Company's lines at Portland,
Ore., will retire from the service.
He does not
expect to return to railroading, as he has been
36 years in the service. M'r. Hurlburt was president of the Oregon Waterpower and Railway
Company prior to its consolidation with the other
electrical interests into the Portland Railway, Light

Lackawanna

Company,

charge of its BesScranton, Pa. Mr.
Lyndc will assume direct charge of the departments of the Hunt business which were under the
immediate direction of the lately deceased partner.

semer

Steel

steel-rail

department

in

at

is

inter-

project to develop waterpower in the
Chelan River for the purpose of operating an electric railway from Wenatchee to Seattle, Wash.
ested

a

in

The Everett (Wash.) Railway, Light and Power
Company has plans under way to develop the waterpower

at Granite Falls, 14 miles from Everett, and
current to Everett for the use of the
cars, lighting system and for commercial

transmit

purposes.

The

Light,

Power and Water Company

Utah, on Green River, has

filed

articles

of Elgin,
of incor-

The capital stock of the company is
The officers are L. P. Hill, W. G. English
The company will divert
E. Whistler.

poration.
$24,000.

and C.
water from Green River for power and irrigation
purposes.

C. C. Field of Shepherd, Mich., has real estate
options on 22 miles of Michigan rivers, with site
privilege for five dams having an average of from
20 to 25 feet head each and 300 cubic feet of water
per second. He says that the first cost of development will be low and a ready sale for all power
can be found at reasonable distances.

The ameer

of Afghanistan is deeply interesting
the development of the new town of
Jabl-us-Siraj. He has determined to employ electric power in his factories, but the cost of fuel is
so high that the driving of dynamos by steam
would involve heavy expenditure. There is, however, an enormous amount of waterpower running
to waste in the Khoistan, and this is now to be
utilized.
At Jabl-us-Siraj, apparently, the Panjshehr has a sufficient fall to give all the power that
is
needed, and the necessary works are being

himself

in

undertaken

to

utilize

this.

The Rio de Janeiro Tramway, Light and Power
Company is pushing forward the construction work
on its new power plant as rapidly as possible. A

commercial

temporary power plant has been completed, and
as soon as the pole line into the city of Rio de
Janeiro is finished the company will have 3,500
horsepower ready to be delivered into the city.
This will be used in operating one tramway line
which has already been electrified, in filling electric-light contracts and in supplying power to some
of the industrial concerns. There is said to be

electric lighting and power business of Detroit.
It
does no street lighting, as the city has a municipal
plant for this purpose.
As soon as the company

every indication that the big power plant will be
completed within the next 15 months, and the
company will then have 48,000 horsepower available

its new waterpower plant it is expected, says a correspondent to the Milwaukee Journal, that it will put in a strong bid for the public
lighting.
The municipal plant is old, and though
it
is managed efficiently its operation is not as economical as that of a modern plant. With its new
and cheap means of producing electricity the company is expected to underbid the city for this work.

for distribution in the city.

The Detroit Edison Company is said to have
obtained valuable waterpower concessions on the
Huron River, which it will proceed to develop. This
company

controls

practically

all

the

has completed

and Power Company.
Robert W. Hunt & Co., Chicago, announce that
they have engaged the services of Mr. Edward H.
Lyndc, who for years was connected with the

and Power Company

of Spartanburg, S. C, will develop the waterpower
of the Broad River and transmit electricity to
Gaffney, Spartanburg and otner towns.

street

been engaged by the city of
De Funiak Springs, Fla., to prepare plans and specifications for an electric-light plant, water-works and
sewerage system. About $50,000 will be expended
in improvements.
engineer

Electric Manufacturing

The Great Northern Railway Company

Henry Floyd, consulting engineer

a period of 15 years.

required.

POWER TRANSMISSION.

Dunnellon, Fla.

vacancv caused by the
Mr. Clark has been
resignation of H. E. Morton.
with the Fort Dodge company for two years, and
his experience in the electrical field extends over

is

Henry J. Clark has been chosen manager of the
Fort Dodge .Light and Power Company of Fort

be interested.

The

light plant to cost $15,000.

Electric

On October 8th the city of Greenville, Mich., will
vote on the proposition to install a municipal electric-light plant.
The city is to be bonded for only
$28,000, and this is not considered sufficient for a
supply
plant to
a city of 4,000 inhabitants.
The
Greenville Gas, Electric Light, Power and Fuel
Company now furnishes 45 arc lights at the reasonable rate of $50 each a year, burning until 1 a. m.
Current is furnished at 10 cents a kilowatt-hour.
It is quite likely that the municipal plan will be

power

to

According to the London Times it has been determined to construct an underground electric railway at Buenos Aires, the estimated first contract to
be $240,000. It is expected that bids will be called
for
shortly.
Seiiores Guesada y Gallo, Buenos
.Aires, Argentina, may be addressed.

The

of Jacksonville,
Fla., is said to have contracted to construct the
proposed waterworks and electric-light plant in

to

said

gin the construction of the road.

The Wapello (Iowa) Electric Light and Power
Company proposes to receive bids for the construc-

An

is

Promoters of the Du Quoin Rapid Transit Company propose to build an interurban railway from
Benton to Dellville, through Du Quoin, 111. They
have completed arrangements and will at once be-

has

An

PERSONAL.
elected

1906

Mr. Albert W. Fierb. It may be of interest to
Mr. Fiero's many personal friends to know that
under the terms of the partnership, his widow
and children will continue to enjoy his interests

_

build

6,

ELECTRIC RAILWAYS.
The Milwaukee Heat, Light and Traction Company has petitioned for a franchise to extend
through the streets of Burlington, Wis.

its

lines

The

Snohomish

Valley

Railway

Company has

petitioned the council of Everett, Wash., for a
franchise permitting entrance of an electric rail-

Central Colorado Power Company is planning
the waterpower of the Grand River to
generate electricity for light and power for use in
Denver, Colorado Springs, Leadville, Cripple Creek
Ex-Governor Myron T.
and many other places.
Herrick of Ohio, it is said, will'be the president of
the company when the organization is completed.
Engineers estimate that current to an aggregate of
75,000 horsepower may be developed, but it is the
intention of the promoters to start with a plant that
The capitalization
will develop .30,000 horsepower.
will be $22,250,000, with an authorized bond issue
of $20,000,000.
For the initiatory development,
$g.ooo,ooo bonds .will be sold.
The largest part of
the securities has been taken by London capitalists,

The

to

it

utilize

is

said.

:

October
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PUBLICATIONS.

structor in theoretical electricity,

Ajax

arc-light specialties are given special attention in the October bulletin of the Ajax Line
Material Company, 12 and 14 South Jefferson Street,

Twenty-nine convenient and serviceable
are enumerated, including pole tops,

Chicago.
specialties

rope, chains, insulators, tools, pulleys, cleats, breakarms, fixtures, mast-arms, etc.

The 300 words recommended by the Simplified
Spelling Board and adopted by President Roosevelt for use in all executive documents have been
printed conveniently for reference on a large wall
card by the Crocker-Wheeler Company, Ampere,
N. J. The company is sending the card to its
friends and patrons, with its compliments.
The P & S

folders, which arrive regularly from
Seymour, Solvay, N. Y., are well designed
for the purpose of attracting attenion to the comAttached
pany's big line of electrical specialties.
to the last one is a card calling attention to a
socket, Mo. 417, designed for temporary decorative
work, by the use of which, it is not necessary to
strip the insulation from the wire to make contact.

&

Pass

The

latest publication

from the Wagner Electric

Manufacturing Company,

St. Louis, is a neat illustrated booklet treating briefly of lighting and power
transformers, single-nhase constant-speed motors,
vertical motors, elevator motors, single-phase printing-press drive with auto-transformer control, polyphase motors, switchboard instruments and portable
Further and more detailed informainstruments.
tion of the company's high-grade lines mentioned

above can be found in bulletins Nos. 67,
77 and 78.

71, 72, 75,

"A System

of Engines" is the title of a handsome library edition of a book treating of the
products of the Harrisburg Foundry and Machine
Works, Harrisburg, Pa. It is presented by Mr.
A. M. Morse, manager of the Chicago office. The
book has 57 pages, artistically printed, and the cover
is
an attractive and durable imitation of burntleather work. There are a large number of exceland several colored
half-tone illustrations
lent
The text is largely devoted to Fleming replates.
ciprocating engines, but also goes into Fleming
steam turbines and superheaters and Fleming steam

power

plants.

The Crocker-Wheeler Company, Ampere, N.

J.,

has just published Bulletin 69, describing a specially
arranged generator for direct connection to steam
or gas engines. The form I machine, known as a
motor, has received some modifications in the present design, which bring the machine into the marThese generators are built in
ket as a dynamo.
sizes to give outputs of 1V2 to 19 kilowatts, and
meet the demand for small direct-connected units

The complants
and residences.
mutator end of the shaft is carried in a bearing
supported by a rigid bracket which is bolted to the
side of the frame, and the inner end of the shaft is
finished to receive the engine coupling.
for

isolated

Edward
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B. Rowe,

H. Granten and Charles D. Richardson as asinstructors in electrical engineering, and
Burton W. Kendall as assistant instructor in elecS.

sistant

trochemistry.

The new

building for the engineering departments of the University of Pennsylvania, PhilaThe
delphia, will be dedicated on October 19th.
building,
which is at Locust and Thirty-third
streets, will be open for private view from 9 a. m.
to 5 p. m.
The dedicatory exercises will be at 2
o'clock.

The Proceedings of the annual meeting of the
Association of Railway Telegraph Superintendents
at Denver June 20 and 21, 1906, have appeared
This association was formed
in pamphlet form.
in Chicago in 1882, and its object is the improvement of the railway telegraph service. E. A.
Chenery of St. Louis is president and P. W.
•

Drew
The

Milwaukee

of

is

secretary.

admission to the fall term
of the Lowell Textile School, Lowell, Mass., which
began on September 25th, indicate an increase in
the entering class of about 20 per cent. The popular department of engineering has been further
strengthened by the addition to the instruction staff
of Herbert J. Ball, Louis F. Blume, Robert R.
Sleeper, Frederick A. Wood and Henry H. Crompapplications

for

The Massachusetts

AND SCHOOLS.
Institute

of

a recent meeting of the executive committee of
the National Electric Light Association the matter
of offices in the United Engineering Building, New
York city, was finally decided, and the association
will therefore change its headquarters as soon as
practicable after the new building is ready for occuThere was an unusually full attendance at
pancy.

At

the meeting, and several very important measures
for the benefit of the association were set in motion.

Thirteen miles of electric railway, a part of the
system planned to connect Lafayette, Ind., and
Chicago, will be built by the students of Purdue
University, the promoters of the road having made
arrangements with the university authorities whereby
the Purdue students will have entire charge of
the work of building the first section of the road
out of Lafayette. The surveys are now being
made by Purdue men, under guidance of the members of the faculty.

TELEGRAPH.
The Western Union Telegraph Company

is

con-

structing an additional circuit from Little Rock to
Hot Springs, Ark., a distance of 60 miles. Copper
wire running 210 pounds to the mile js being used.
_

The Postal Telegraph-cable Company is preparing to construct a transmountain branch with the
main office at Reno, Nev. Wires will be strung
from Salt Lake to San Francisco with lines to
Tonopah and the southern mining country.
_

The

Technology be-

year on September 27th, with large
gan
gains in all the classes. The curriculum is practically the same as that of last year, with the exception of changes in the sanitary and civil-engineering courses. During the summer a sub-cellar
has been built under Rogers Museum, the Rogers
Building corridors have been renovated, and a
drinking fountain, presented by the class of 1906,
has been placed in the main corridor of the latter
Definite plans for the Walker Memorial
building.
Building will soon be made. Among the new appointments are those of Raymond Haskell as inits fifty-first

electrical supplies

and

of
B.
in

fixtures.

The French Battery Company of Madison, Wis.,
manufacturer of dry batteries, has appointed as its
general agent for Chicago the firm of A. J. Cox
& Co., which enjoys a large acquaintance in the
telephone

field.

firm of Keough Bros. & Co., Boston, has
been dissolved by mutual consent. All outstanding
accounts and contracts have been assumed by Augustus Keough and James E. Keough, who will
carry on the business of electrical contractors at 41
North Street, Boston, Mass., under the firm name
of Keough Electric Comnany.

The

Sealed proposals will be received at the office of
the supervising architect, Treasury
Department,
Washington, D. C, until 3 o'clock p. m. on October
22d, for the installation of a conduit and electric
wiring system for the United States postoffice and
court house at Sherman, Texas, in accordance with
drawings and specifications, copies of which may
be had at the above office, or at the office of the
superintendent of construction, Sherman. Bids will
also be received until October 17th for the installation of an electric passenger elevator in the postoffice and court house at Fargo, N. D.

ton.

MISCELLANEOUS.
SOCIETIES

The Van Buren Electrical Supply Company
Van Buren, Ark., has been organized by C.
Williams, Arthur Todd and Harry Todd to deal

Eastman

Kodak

Company

of

Rochester,

N. Y., in making extensions to the present power
equipment has contracted for a new 22 by 42-inch
Reynolds Reliance Corliss engine for direct connection

to

a

300-kilowatt

direct-current generator.
the Allis-

Thomas T. Richards of the Wagner Electric
Manufacturing Company, St. Louis, informs the
Western Electrician that on September 19th Judge
Hazel, sitting in the United States Circuit Court
for the Southern District of New York, handed
a decision favorable to the Wagner company
in a suit in equity of the Arnold Monophase ElecCompany, complainant, against the Wagner
tric

down

Electric Manufacturing Company and Herbert A.
Wagner, defendants, involving the title to United
States letters patent Nos. 543,836 and 562,365. This

has been going through the courts for
Judge Hazel's decision sustains the
Wagner company fully and completely in the title
The patents in question are those
to the patents.
of Prof. E. Arnold, and constitute a part of the
chain of patents involved in the single-phase power
motors manufactured by the Wagner company.
litigation

some

time.

The London Times of September 12th says
"The Societe Westinghouse filectrique de Russie is
the title of the new company, formed in Paris, to
acquire the Westinghouse patents for Russia relating to electrical apparatus, turbines, gas engines,
Its president is Mr. George Westinghouse and
etc.
the vice-presidents M. E. Dejardin-Verkinder, of
arid
Mr. J. H.
the Societe Generale of Paris,
Power Securities
Lukach, of the Traction and
Company. It also acquires the Compagnie Centrale

company has a share

which 7,000,000 francs has been subscribed in cash
and the balance has been issued to pay for the as-

A debenture issue has been arsets acquired.
The company
ranged with the Societe Generale.
will begin operations with the electrification of the
municipal tramways of St. Petersburg, and the
apparatus
electrical
profits of its production of
should be assisted by the almost prohibitive duty recently imposed."
.

The new engine will be furnished by
Chalmers Company of Milwaukee.

BUSINESS.

TRADE NEWS.
A. B.
ness in

Dempsey has
Sedalia, Mo.

The
works at Moscow.
capital of 20,000,000 francs, of

electrical

d'Electricite's

contracting electrical engineers,
Chicago, have given the name "The Kohler System" to their systematic way of handling a job.
They say: "We can do any electrical work if the
architect and owner are particular. If they are
not, we don't care for the work."

Kohler

sold his electrical supply busi-

E. A. Frantz. of Weatherford, Tex., has purchased
the electric-supply business of C. J. Clark.

Bros.,

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued
Trolley-pole Controller. James F. Boggs,
Needles, Cal. Application filed September 21,

831,530.

1905.
A spring-pressed piston working in a hydraulic cylinder operates the trolley pole, being itself controlled by
the fluid supply.

831,548.

tion

Electric Conductors and Other
Austin Fleeger, Chicora, Pa. Applica-

August

1905.
The two wire ends to be joined are gripped in the
conical-shaped ends of a metal sleeve by the wedge
action of a number of gripping pieces, each too large
to pass through the wire holes of the sleeve.
filed

18,

Antimagnetic Watch. Henry
gomery, Topeka, Kan. Application

831.561.

S.

filed

Mont-

May

19059,
The main spring, barrel of the watch is permanently
magnetized, and its effect is balanced by a permanent
magnetized disk located on the arbor and likewise on
the opposite side of the driving wheel.

Insulated Track System. Andrew Mor831.562.
Application filed June 9,
rison, Pittsburg, Pa.
1905.
Insulated clips hold down the rails, which rest on
chafing plates separated from the supporting metallic
The clips abutt
ties by layers of insulating material.
against shoulders on the chafing plates and engage the

Patent

Office)

held

September
down by

25, 1906.

insulated

base flanges of the rails, being
throughbolts, so that it is claimed the two lines of
are wholly insulated from the ties and from each

rails

other.

831,599.

lem,

.

Joint for

Wires.

( United States

Inductive System. Ralph C. Browne, SaMass. Application filed August 19, 1904.

An apparatus for providing suitable charges for
comprising a condenser autotherapeutic electrodes,
matically charged by the self-induction and secondary
(See cut on next page.)
induction of a main circuit.
831,609.

Electrical

Carl
Instrument.
Application filed Au-

Measuring

Hering, Philadelphia, Pa.
gust 3, 1905-

Current strength is measured by the magnetic
actions between a fixed and a movable coil.

inter-

Electric Railroad. Jeremiah M'urphy, Chicago, 111. Application filed February 9, 1906.
Feed current is taken from the under side of a "third
and
standards
insulated
from its supporting
rail,"
shrouded in by an overarching shield insulated from

831.624.

the
public and
rail.

object is the prevention of injury to the
of loss of current.

The

Ventilated Armature. James F. McElroy,
Albany, N. Y„ assignor to the Consolidated
Car Heating Company, Albany, N. Y. Application filed April 18, 1905.

831.625.

Ventilating channels are provided by interposing beordinary laminated core sections spacing disks
and having stiff thrust-resisting
to the shaft
pocket-shaped projections on one side only, abutting an
opposite disk and located in the_ same angular and
radial positions in successive spacing disks, the other
sides of these disks being plane and seating solidly
against the core sections.

tween
keyed

831,634.

Alarm-system Apparatus. Richard

Alarm
filed

F.

Spamer,

assignor to the Consolidated Fire
Company, New York, N. Y, Application

Chicago,

111.,

September

23,

1905.

In this fire-alarm apparatus a signal wheel controlled
by an electromagnetic device makes and breaks the main
the arrangement allowing the signal wheel to
circuit,
be rotated to send in a trouble alarm and to be stopped
when the trouble alarm is completed, also to start the
wheel to send in an O. K. signal when the normal condition of the local circuit is restored, while leaving the
signal wheel in a position to repeat the process upon
a second interference with the normal condition of the
local

circuit.

Montgomery H.
Electric Panel Board.
Johnson, Utica, N. Y. Application filed July 8,

831,666.

1005-

This panel

has

three

parallel

bus-bars

spaced

apart,

and a series of fuse-plug sockets supported directly
over and spaced apart from the middle bar and from
each other, while lateral distributing conductors from
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the sockets pass over and are spaced apart from the
Other fuse-plug sockets are
other bus-bars respectively.
supported over the outer bus-bars and have distributing
conductors connected with them.

Application filed April 25, 1906.
combination of iron and copper wires with a zinc
cup is used to stimulate plant life.

Ana, Cal.

A

Robert
Signaling System.
York, N. Y. Application filed

Selecting and

831,687.

Sheehy,
October 9,

J.

New

1902.
In a line connecting a central station with a number
of sub-stations there is a pole changer at the central
sending alternating currents to line and
station for
adapted to be brought to rest, after the transmission
of any given number of impulses with a given pole of
Apparatus at each station responds
the battery to line.
When the apparatus at
step by step to such impulses.
any station has been advanced a particular number of
predetermined steps the main-line circuit is directed
A rethrough telegraphic instruments at the station.
sistance in the normal line circuit at each station is.
provided equal to the resistance of the telegraphic mstruments introduced into the line, and may be eliminated from the direct-line circuit when the telegraphic
instruments are introduced into it.

the

rangement of fenders

sub-

electrodes,

Illuminating Device.
Alfred W. Beuttell,
London, England. Application filed October 17,

1906

one between, the other below, the

facilitate

the separation.

(See cut.)

N.

Y.

Charles C. Clark, CorApplication filed September 13,

1905.

A
a

;

to

is

6,

Motor or Engine.

831,930.
ning,

1902.

Growth of Trees.

the

operating

of

831,821.

Device for Nourishing and Strengthening
Anna Osborne, Santa

831,678.

•

in
the other circuit capable
scriber's signaling apparatus.

October

support for double-ended incandescent
trough-shaped reflector are described.

lamps

and

A

motor car driven by electricity and by compressed
which the current is supplied by a storage batrecharged by a dynamo, which latter is provided
with a motor wheel operated by air pressure from the
pneumatic driving mechanism.
There are also means
for supplying air to the driving mechanism to compensate for the loss of that employed to operate the
motor wheel.
_

in

air,

tery

Process for the Electrolytic Production of
831,843.
Zinc.
Victor Engelhardt, Vienna, Austria-Hungary, assignor to Siemens
Halske Aktiengesellschaft, Berlin^ Germany.
Application filed

&

September

14, 1904.

Priming Device. Joseph W. Graeme and
Robert W. McNeely, U. S. Navy. Application

831,947.

Zinc is electrically deposited from sulphate solutions
by employing an anode of platinum or platinum alloy
and a current density at the anode of from 20 to 50
times that of the current density at the cathode.

filed

Automatic Electric Switch, Particularly for
in Charging Electric Accumulators.
Henry
Leitner, Woking, Richard N. Lucas, Byfleet,
and Harry Hill, Woking, England; said Hill
assignor to said Leitner and Lucas. Application filed February 10, 1905.

83i,959-

Use

control.

Electrothermal Switch.
John Erickson,
Chicago, III, assignor to the Automatic Electric
Company, Chicago, 111. Application filed De-

831.847.

cember

31,

15, 1905.

movable indicating device for showing whether
not the electrically ignited primer has fired, is operated by the explosion of the primer charge and is retained in the indicating position by the distortion of a
portion of the primer in case of explosion.

831.846. Automatic Telephone System. John Erickson, Chicago, 111., assignor to the Automatic
Electric Company, Chicago, 111.
Application
filed December 30, 1904.
number
of
lines
A
lead from an automatic subscribercontrolled switch mechanism which
has a local operating circuit closed by a differential relay under subscriber

April

A

or

The

switch is controlled by a movable electromagarmature and a field magnet with fine and coarse
windings; in combination with an electromagnet
and a connection for energizing it from the generator
when it develops a low electromotive force, and for
then causing the electromagnet to make contacts which
cause the armature of the automatic switch to be energized from the battery of accumulators and the fine
wire field, winding of the same to be put in series between the generator and the battery.
(See cut.)
netic

1904.

wire

Lamp Support. Adolph Rydquist, RochesN. Y. Application filed September 14, 1905.
Arms hinged to a base and secured in any desired

§31)996.

ter,

by clamps support the lamp.

position

—

NO. 831,916.

INDUCTIVE SYSTEM FOR
THERAPEUTICS.

NO. 831,599.

831,685.

New

Variable-speed Device. Grant B. Rossman,
York, N. Y. Application filed September

29, 1903.
horseshoe

A

electromagnet is used to increase the
between the driving and the driven member,
while a movable idler interposed between them enables
the speed to be varied by contacting with the driving
member at a variable distance from its axis. (See cut.)
_

friction

Fixing Incandescent Lamps.
Application
Munich, Germany.

Method

831,724.

of

Levin,

Josef

November

filed

16,

1905.

A

structurally
novel
device are described.

socket

piece

and

connecting

Armature-winding Machine. Paul E. Oswald, Los Angeles, Cal. Application filed Oc-

831,740.

tober 23, 1905.
A guard frame having
armature

staggered

arms

engages

the

drum at its opposite ends at different core
The armature holding frame is rotated by a

channels.
shaft, the exact
marked disk of
on the shaft.

turns
a

of

which are registered by the
actuated by a worm

worm wheel

Magnetic Sound Record. Victor H. EmerNewark, N. J., assignor to the American
Graphophone Company, Washington, D. C. Application filed January 14, 1904. Renewed March

831,779.
son,

1906.
This patent covers both the instrument and the art by
of which sound records are traced on a nonmagnetic tablet by the crumbling action of a magnetic
needle actuated in accordance with sound waves.
2,

means

Trolley Wheel. William Livingstone, New
York, N. Y., assignor of three-eighths to himself and five-eighths to the Empire State Engineering Company, New York, N. Y. Applica-

831,792.

tion filed

A

March

27, 1905.
sheet-metal

trolley wheel made of
structurally novel way.

a

parts

united

831,815. Connector for Electrical Conductors.
F. Williams, Chicago, 111. Application filed
23,

1905.

A

pair of

May

Telephone System. Francis G. Bell, LonEngland, assignor of one-half to Isidore
Bernard Birnbaum, London, England. Application filed October 9, 1905.

831,819.

don,

The

characteristic features are a split impedance coil
operator's set, with split indicator coils in connection with each subscriber's lines, and means for connections of the battery between the impedance and indicator coils of the operator's and subscriber's sets
which arc in communication in such a way that the
pulsations of current allowed to pass by the vibrator
through one circuit are able to produce, in the impedance and indicator coils, induced current impulses

the

NO. 831,685.

A

resistance connected in series with normally closed
switch contacts is in connection with a thermal member normally subject to a tensile strain but_ subject to
an endwise-compressive strain when the switch is operated, whereby the circuit of the resistance is broken
when the contacts are separated by the expansion of
this thermal member in response to the heat generated
by the resistance.

NO. 831,959.

— STORAGE-BATTERY CHARGING
SWITCH.

Process for the Electrodeposition of Metals.
Josef I. Nussbaum, Charlottenburg, Germany, assignor to Siemens & Halske Aktiengesellschaft, Berlin, Germany.
Application filed

832,024.

November
To

28, 1905.

the
tendency
some
electro-depositing
deposit in crystals a colloidal substance
the solution, which has the property of
traveling
the
cathode.
The colloidal layer acts
as a diaphragm at those places on the cathode where
the current density tends to increase beyond that at
other places on the cathode.

correct

metals have to

Adjustable Harmonic Ringer for Selective
Signaling Systems.
John Erickson, Chicago,
assignor to the Automatic Electric Com111.,
pany, Chicago, 111. Application filed September

831,848.

18,

A number of polarized ringers or electric bells are
connected in parallel and each is provided with an armature and a striker and a striker arm adapted to vary
or change its length, without disturbing the armature
and

striker.

Telephone Transmitter Arm.
Harry J.
Guttman, Chicago, 111., assignor to the Auto-

831,855-

matic Electric Company, Chicago,
tion filed

Applica-

111.

November

25, 1905.
support the transmitter,
being connected with the base by clamping pieces held
together by screws.

Two

longitudinal

members

for Automatic Telephone or
Alexander E. Keith, Chicago,
assignor to the Automatic Electric Com111.,
Application filed February
pany, Chicago, 111.

831.875.

Interrupter

Other Switches.

17, 1905.
subscriber-operated apparatus for automatically making a step-by-step search for an idle connection.
The
switch springs bear upon a switch shaft, to which a
ratchet wheel is attached, which is operated by a pawl
worked by the armature of an electromagnet, to which
connected an interrupter arm so mounted as to
is
separate the switch springs when the magnet circuit
is closed and to keep them separated until the armature
is restored to its normal position.
Thus while the stepby-step search for a connection is going on, the normally open magnet circuit remains closed.

A

Switching or Telephone System. Alexander E. Keith, Chicago, 111., assignor to the
Automatic Electric Company, Chicago, 111. Ap-

March 9, 1905.
current interrupter individual to the

plication filed

A

is

added

to
to

.

1905.

831.876.

Paul

—

VARIABLESPEED DEVICE.

SEPARATOR.

in

oppositely open sockets, in connection with
a plug fitting into one of these sockets, connect the
cable ends electrically and mechanically, while they are
protected by an insulating casing and screwed cap, the
intervening space being filled with insulating cement.

in

— ELECTROSTATIC

and used to
method, and

select

characteristic

of

this

first

adapted for
operating current until the
this

line

by

vibrating
first

idle

or

first

idle

line,

the step-by-step
pulsating the

line

selected,

is

is

invention.

Telephone Attachment. William A. Pat831,889.
terson, Pittsburg, Pa. Application filed October
20, 1905.
disk fitted

A

into

the

flaring

end of the transmitter

mouthpiece is provided with a hole smaller in diameter
than the opening in the smaller end of the trumpetmouth, and is closed by a pivoted shutter.

Electrostatic Apparatus.
Millard Woodsome, Boston, Mass., assignor to the Huff Electrostatic Separator Company of Maine.. Appli-

831,916.

cation filed

August

1904.
An electrostatic separator having a
electrodes, to one of which material
2,

pair
is

of

fed.

opposed

The

ar-

PATENTS THAT HAVE EXPIRED
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on October 1, 1906:
Hotel Electrical-annunciator Circuit.
411,772.
C. G. Armstrong, -Englewood, 111.
Governor for Electro-dynamic Machines.
411, 7S2, 411,783.
G. F. Card, Covington, Ky.
Method of Forming Plates for Secondary Bat411,786.
teries.
S. C. C. Currie, Philadelphia, Pa.
'411,787.
Apparatus for Forming Secondary Battery Plates.
S. C. C. Currie, Philadelphia, Pa.
Wire Holder and Insulator. J. R. Fletcher, Day411,801.
.

ton,

Ohio.

Booth for Signaling Purposes.
411,805.
F.
T.
Gaynor,
Louisville, Ky.
Electric-firing Mechanism for Breech-loading Guns.
411,831.
T. Nordenfelt, Westminster, England.
Electric Motor.
C. C. Peck, Middlebury, Vt.
411,833.
Automatic-synchronizing Commutator.
411,840.
R. S. Taylor and M. M. M. Slattery, Fort Wayne, Ind.
Electro-magnetic Separator.
R. F. Moffatt, New
411,899.
York, N." Y.
Electric-valve Device.
F. Stevens, Philadelphia, Pa.
Station Switchboard and Connections.
E. W,
Jr., and A. L. Rohrer, Lynn, Mass.
Cut-out.
A. P. Seymour, Syracuse, N. Y.
Rheostat.
M. J. Wightman, Lynn, Mass.
System of Electrical Distribution for Street Lighting.
O. B. Shallenberger, Rochester, N. Y.
Electric Motor.
P. Diehl, Elizabeth, N.J.
411,982, 411,983.
System! of Electric Conductors for Electric Cars.
41 1,989.
C. A. Jackson, Billerica, Mass.
Temperature Regulator. E. W. Beebe, Milwau412,013.
kee, Wis.
Lamps.
Incandescent
Globe and Reflector for
412,089,
T. G. Hawkes, Corning, N. Y.
Electric Subway.
I. La R. Johnson, Washington,
412,095.
D. C.
Thermostat. J. L. Nix, Homer City, Pa.
412,115.
Arc Light. F. Von Hefner-Alteneck, Berlin, Ger412,141.
411,908.
411,930.
Rice,
4ii>935411,947.
411,970.

many.
Galvanometer. W. Thomson, Glasgow, Scotland.
Trolley Attachment for Electric-railway Cars. J. M.
Anderson, Boston, Mass.
Governor. G. G. Annable, Syracuse, N. Y.
412.158.
Electric Switch.
F. M.- Bennett, New York, N. Y.
412.159.
Electrode for Medical Batteries.
F. B. Cox, New
412,165.
412,140.
412.157.

.

Haven, Conn.
HopCoupling Alternate-current Generators.
412.185.
J.
kinson, Westminster, County of Middlesex, England.
Method of Synchronizing Alternate-current Gen412.186.
erators.
J. Hopkinson, Westminster, Eng., and E. Hopkinson, Manchester, England.
Electrotherapeutic Appliance.
S. Mellon, St.
412,196.
J.
Louis, Mo.
.
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The

Electric Interurban Railways of

Ohio.

By

DEVELOPMENT

matters in
Ohio for the last year or two has been in
the way of consolidation and connecting of
systems by filling in gaps rather than in the execution of entirely new work, although plans have
been made for several roads that may be built in
While Ohio is considered
the immediate future.
well supplied with electric lines, there is cousidin electric-railway

Steel Bridse over Olentangy River on Columbus,

A Three-car Train on

and southwestern
within the last two years,
so far as consolidation and the completion of large
systems is concerned. It is possible now to travel
long distances in almost any direction in these
sections, and within another twelvemonth
it
is

'

the

state

will be at work on interboth for the east and west. While
the short-haul business still yields the greatest revenue to the traction companies, so much is being
done in preparation for rapid transit and through
lines that it is believed the electric roads will

state

tariffs

service,

secure a good portion of the long-distance business

activity

later

the next year or two. The southeastern
and southern portions of the state have hardly
been touched yet. While they are rather rough
and the soil is not any too fertile, except in the
valleys, the hills are full of

coal in

many

sections,

and gas and oil abounds in others. These things
will bring about conditions, if the truth of recent
investigations is verified, that will make Southern
Ohio worth while, even though the cost of railroad
to

are

construction

but

one
and

or

rather

is

New Richmond,

high.

along the

two

short

From

Marietta

Ohio River, there

stretches

of

electric

north to
Logan, Lancaster, Chillicothe and Washington Court
House is without service. Steam railroads are
not any too plentiful, although the country
is
crossed here and there by good lines.
There has been great activity in the development
railway,

all

that

territory

lying

Consolidation in Western Ohio with
Indiana Connections.
The most recent and probably most important
consolidation of electric roads in Ohio is that
formed by W. Kelsey Schoepf and his associates.
With the Indiana connections, the system comprises
lines from Zanesville across the state to Richmond,
Ind., and from Cincinnati to Bellefontaine, with
plans for through lines to Toledo and Defiance

Salmons Station on the Columbus, Delaware and Marion.
A Turnout on the Columbus, Delaware and Marion.
ELECTRIC INTERURBAN RAILWAYS IN THE VICINITY OF COLUMBUS, OHIO.

and

good territory that yet has no
would not be surprising to see new

The

'

erable fairly
it

Indianapolis and Cincinnati. All of the track yet
constructed by the latter company lies within the
state of Indiana.

Delaware and Marion.

the Scioto Valley Third-rail Route.

within

;

of

believed that managers

VIEWS ON SOME OF THE

\

No. 15

1906

of the northern, eastern, western

portions

O. M. Carter.

13,

on.

Most of the roads are well built and equipped
with plants and cars that are up-to-date in every
All the later lines have been built on
particular.
private right-of-way, so that speed may be attained
without trespassing upon the rights of those who
use the public roads. Where lines have been lately
rebuilt, the owners have endeavored to place them
on private property for the same reason. Thus,
will not be long until the electrics will be in
it
the same position, so far as this is concerned, as
the

steam roads.

Ohio railway men are shy of new things
they

are

certain

they

will

be

successful.

until

Hence,

investigation discloses the fact that the single-phase
idea has not yet gained much of a foothold in

the state. As far as can be ascertained, not one
road is operated on that system, and but one now
under construction will use it, that being the

within the next year. The Indiana, Columbus and
Eastern Traction Company was formed with a
capital stock of $1,000,000, afterward increased to
The com$12,000,000, to handle these properties.
pany now owns the Columbus, London and Springthe Dayton, Springfield and Urbana; the
field
;

and Western; the Urbana, Bellefonand Northern the Columbus, Grove City and
Southwestern; the Dayton and Northern; the
Columbus and Lake Michigan, and that portion of
the Dayton and Muncie lying within Ohio. All but
the last two of these were acquired by purchase
from the receivers of the Appleyard properties.
The Dayton and Western and the Columbus,
Newark and Zanesville Electric Railway companies
(which recently purchased the Columbus, Buckeye
Lake and Newark line and the properties of the
Zanesville Railway, Light and Power Company)
are operated by the company under a lease.
These properties are all being placed in first-class
Springfield

taine

;

;
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and Richmond and Dayton and Springhave been made to put limiteds between Richmond and Dayton and Columbus and
Springfield, giving through service between Columbus and Indianapolis. Many interline tickets
are now sold over these lines, and the business
anapolis

Plans

field.

will

with

increase

introduction

the

of

the

new

service.

New

stations will probably be built at Columbus,

Dayton and London within the next

Springfield,

Negotiations have been pending for

year or two.

some of these places for some time.
The company is making a specialty of parks, both
locations

in

and vaudeville purposes, and each line
has or will have one in the near future. Buckeye
Lake, containing 6,000 acres of water, is located
on the Columbus-Zanesville line, not far from
Newark, while Idlewild Park is still nearer that
place.
Dillon's Falls, near Zanesville, will be improved next summer. On the Dayton-Springfield
for picnics

line

Mad

Tecumseh Park

on

located

is

the

banks

of

Darby Park, a picnic ground,
is located midway between Columbus and
Springfield.
The northern division gets the benefit of
Silver Lake traffic, while the Dayton-Richmond line
has Glen Miller Park, just out of Richmond.
The officers of the Indiana, Columbus and EastRiver, and Big

ern are as follows:

President,

W.

Kelsey Schoepf;

Edwards, J. B. Foraker, Jr.,
and N. McD. Crawford secretary, F. A. Deverell

vice-presidents, D. G.

;

acting general passenger agent, A.

W.

Jordon-

Northern Ohio Traction System.
next most important consolidation
Canton-Akron Railway Company, the
Canton-New Philadelphia Railway Company and
the Tuscarawas Traction Company', with the Northern Ohio Traction and Light Company. Recently
the Akron Consolidated Railway Co'mpany was or-

Perhaps

the

that of the

is

ganized for the purpose of taking over these three
properties, and it will be merged with the Northern
Ohio Traction and Light Company under the latname. Its lines extend from Cleveland to
ter
Akron, with a branch from Cuyahoga Falls to

Ravenna,

and

it

plant at Akron.

Bedford

and

owns and operates the lighting
The section known as the Akron,

Cleveland

been

has

line

double-

tracked.

Indiana, Columbus and Eastern.
Cincinnati Northern.
Cincinnati Interurban.
Interurban Railway and Terminal.
Lebanon and Franklin.
Cincinnati, Milford and Loveland.
Cincinnati and Columbus.
Cincinnati, Georgetown and Ports-

Toledo and Indiana.
ern.
Tiffin,

Lake
29.
30.
3i3233-

mouth.
Springfield,

Troy and Piqua.

Dayton and Troy.
Springfield and Xenia.
Washington Traction.
Dayton, Covington and Piqua
Scioto

34353637-

Valley.

Columbus,
Columbus,

Delaware and Marion.
New Albany and Johns-

38.
3940.

town.

Columbus, Urbana and Western.
Western Ohio.
Fort Wayne, Van Wert and Lima.
Columbus
and
Lake
Michigan

.41-

4243-

'

and Eastern.
Bowling Green

Fostoria
Erie,

Steubenville
Light
and
Power
(Ohio Valley Finance Company).

46.
47.

Wheeling Traction.

Lake Shore Electric.
Cleveland and Southwestern.
Sandusky, Norwalk and Mansfield.
Ohio Central Traction.
Northern Ohio Traction.
Cleveland, Painesville and Eastern.
Pennsylvania and Ohio.

Conneaut and

Erie.

Eastern Ohio.
Cleveland and Sharon.
Warren, Cortland and Jefferson.
Mahoning and Shenango.
Stark Electric Railway.
Youngstown and Southern and
Liverpool
East
Valley Finance

inter-

est).

Traction

Parkersburg, Marietta and Interurban.
Ohio River Electric Railway.

and

Napoleon.
Toledo, Fostoria and Findlay.
Columbus, Marion and Bucyrus.

Youngstown and Ohio River.

(Schoepf interest).
Lima and Toledo (Schoepf

45.

Toledo, Bowling Green and South-

48.
49.
50.
51.
52.
53.
54.

Camden

Philadelphia to Uhrichsville.

Interstate.

Portsmouth Street Railroad.
Marion-Bucyrus Railway.
Cambridge Traction.
Columbus Railway.
Telicity and Bethel.
Kenton and Southern.

55.

Miami

56.
57.
5S.
59.

The main power house of the Canton-Akron
Company is at Canton, where, among

Railway

other units, there

Transit.

,

Maumee
Toledo,

mission being 13,200, three-phase, alternating, and
of distribution 650 direct current. Cars, some of
them 56 feet long, are in use to the number of

Bellevue

Valley Railways.
Port Clinton and

29.

Lake-

Lawrenceburg

63.

Cincinnati,

Lima Eastern.

Tracks

consist

pound girder

side.

64.

and

business,

Aurora.

Turning

Toledo and Western.

having two
to

the

lines

are

all

gravel-ballasted,

with

and the portion

Ohio

in

will

form

part

of

the

of the Dayton and Western, where
stone is used. New ties and ballast are
being furnished in some places, and the roadbeds
will all be in excellent shape when this is completed.
Additional boilers are being placed in the

The other lines join the Indiana roads
Junction City and Richmond. They are connected with Cincinnati by the Cincinnati Northern,
which operates the Cin-

Columbus, Newark
and Zanesville, and two Westinghouse-Parsons turbines, one of 1,500 kilowatts and one of 750 kilo-

Traction

the exception

broken

Hebron power

station

of

the

being installed in the Medway plant
of the Dayton, Springfield and Urbana line. A
few new cars may be purchased within the next
year, although the rolling stock now seems to be
ample.
Next year it is expected that a line will be
completed from Bellefontaine to Lima, and the
are

watts,

line

from

tracked.

pany

a

Springfield

to

Dayton

be doublegive the comCincinnati to Toledo,
will

The Lima extension would
through

when

the

latter

is

Lima
now in

from
Toledo is completed. The
operation from Lima to Ottawa,
line

and

and the intention is to complete the construction
to Toledo as soon as possible.
The old Columbus
and Lake Michigan steam road will be "electrified."
It now extends from Lima to Defiance, and reports have been current for some time that it may
be extended on up into Michigan for quite a
distance.

At Lima

Fort Wayne,

Van Wert and Lima,

controlled by the syndicate, joins the

other roads,

the

system.
at

cars

for

that

Canton-New
it

is

to be

much

and

T-rail
a

73-

freight

purpose.

Philadelphia

line

observed that the

Canton- Akron.

Dayton and Toledo
line,
between
Dayton
and
Cincinnati,
with a branch to German-

is

However,

the

this

cinnati,

I

town.

The

lines

cinnati

and

Springfield

between CinDayton and
and Dayton

have half-hour service, the
former employing 20 cars
and
the
latter
12.
Between
Columbus and
Springfield seven cars are
used, and between Springfield
and
Urbana
five.

The

eastern

division

Columbus

frorn

Zanesville

to

makes
f-urs.
•ii".;

oC

use of 21 motor
Freight and express
sufficient to take care
the
rapidly
growing

business
the

the

70-pound

same as that of
company uses
aluminum cable for transmission, has some track
rail running 80 pounds to the yard, and of its
seven cars two are 57 feet long. Two-thirds of
type of construction

The

of

The company does

rail.

(completed in 1904),

MAP OF OHIO, SHOWING EXISTING AND PROPOSED ELECTRIC RAILWAYS.
condition.

2,000-kilowatt turbo-generline, with

a 300-kilowatt rotary in each, the voltage of trans-

and Norwalk.
Tiffin and Port Clinton.

60.
61.
62.

a

is

There are two sub-stations on the

ator.

Delaware and Magnetic Springs.
Mansfield Railway.
Sandusky, Monroeville

(Ohio

Company).

The Canton-Akron property consists of the line
from East Akron to Canton and the city lines in
Massillon and Canton. The Canton-New Philadelphia line extends from Navarre to New Philadelphia, while the Tuscarawas Traction Company
operates a line from Canal Dover through New

are

used

on

'

; <!>-'.

m

~

all

lines.

Limited
operated

cars

are

between

now
Indi-

MAIN POWER HOUSE OF THE SCIOTO VALLEY TRACTION COMPANY AT REESE'S
STATION, OHIO.
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roadbed is on private right-of-way, with the
remainder on highways. Freight is also carried
on this road.
Dating back to 1890 for the earliest of its orithe

gins

ment.
of

it is
itself a consolidation), the TusTraction Company has some old equiphas a power house four miles northeast

(for

carawas
It

New

Philadelphia,

current road.

It

and

is

exclusively

a

direct-

has six cars, the longest 42 feet

and the track is on public roads- The heaviThis line likewise carest rail weighs 70 pounds.
ries freight, having one car for the purpose
The three roads taken over were Tucker-Anthony properties. They are well located and built
and have proved successful in the matter of making money for their owners. The Northern Ohio
Traction and Light Company, which now controls
them, is itself a consolidation, being made up of
the Akron Traction and Electric Company, the
Akron, Bedford and Cleveland Railway Company
and the Akron and Cuyahoga Falls Rapid Transit
Company. Henry A. Everett is the president of
the company and it is owned by him, E. W.
Moore and their associates. This important cornlong,

when
the

Marion-Bucyrus

the

will also

make

line

completed,

is

possible to transfer business

it

283
and
from

Ohio

Northern

Traction and Light lines to
southern points without going by way of Cleveland,
when the extension of the latter is completed from
Barberton to Seville. Another short link between
Shelby Junction and Plymouth will connect most
of the roads in the central part of the state with

Lake Shore Electric at Norwalk.
The beginning of the Cleveland and Southwestern
was the Cleveland and Berea, and it is declared
the

that this

the

interurban road in the state.
F. T. Pomeroy being the
leading spirit. It extended from the Cleveland
city lines to Berea.
Shortly afterward an extension
was built to Elyria, and in 1897 the track reached
Oberlin.
Since then other extensions have made
the terminal points of the road Lorain, Wooster,
Grafton, North Amherst, Wellington and Norwalk.
It

was

is

built

first

in

1892,

The Wooster branch
west of Cleveland and
dina and several other
branch reaches Lindale
power plant

is

leaves

the

main

line

just

extends south through Meprosperous towns- A short
and Puritas Springs. The

located at Elyria and contains

two

new

the

lines

will

be

important

feeders

for

the

main line, which is intersected at Fremont. Lines
from Fostoria through Findlay to Western and
Southern Ohio will increase the long-distance business of both this company and the connecting
roads.

This system is made up of the Lorain and
Cleveland Sandusky and Interurban Electric Railway; Sandusky, Norwalk and Southern, and the
Toledo, Fremont and Norwalk, the consolidation
having taken place on October 1, 1901, Henry A.
Everett and E. W. Moore, with their associates,
being the owners of the new company. Since then
.

;

some changes and improvements have been made
put the lines in good condition. The main
line extends from Cleveland to Toledo, by way of
Norwalk and Fremont, two branches running to
Elyria, one from Lorain and the other from Beach
Park.
The main line leaves the lake at Ceylon,
but a direct road extends on into Sandusky, and
from the latter point another direct line runs to
Norwalk. The local lines in Toledo and Lorain
are owned by the same interests.
The power plants are located at Beach Park and
that

INTERIOR OF MAIN GENERATING STATION OF SCIOTO VALLEY TRACTION COMPANY AT REESE'S STATION, OHIO.
has four generating plants at Akron, CuyaFalls, Bedford and Barberton, and two subtations, one in Barberton and another in Bedford,
n
all
it
has
12
generating
units,
with
a
torage battery at Bedford and a line battery at
Ravenna. Alternating-current transmission is used,
nd 163 cars, some 50 feet long, are operated.
Three of these are freight cars. Improvements
ontemplated include
a
2,000-horsepower turbolternator and three new rotaries, one of 1,000

iany

loga

j

lorsepower.

A

contract

has

been

Company

awarded

the

Cleveland

between Bar•erton and Seville, the work being done under
he name of the Barberton, Wadsworth and Westrn.
This will connect the Northern Ohio system
/ith the Cleveland and Southwestern, and, through
he line now being built from Seville to Mansfield
y the Cleveland, Ashland and Mansfield, will
ive connection with Mansfield, Crestline and Bucyus.
With the completion of the proposed line
etween Marion and Bucyrus, which will be conducted by John G. Webb and associates,. Columus,
Springfield, Dayton and Cincinnati may be

Construction

for

a

line

turbo-generators and three directcurrent generators. The small machines are driven
by Slater compound engines.
In all 63 cars, from 45 to 51 feet long, are used
on this system. The Electric Package Company
operates over the lines, and probably the largest
milk business is done on this system of any electric
road in the Middle West. From 900 to 1,000 cans

Westinghouse

a day are carried.

The Cleveland and Southwestern Traction Comany is now building an extension from Seville, on
s Wooster branch, to Mansfield, under the name
the

Cleveland, Ashland and Mansfield. This
^tension will connect the system with Columbus
f

very

some of them is mahogany and the remainder
The addition of these cars has
Flemish oak.
brought the passenger service up to the top notch.
of

Lake Shore
Cleveland and. Southwestern.

is

As the tracks are well ballasted, some sections
with gravel and others with broken stone, good
speed can be made by the cars. Limited cars are
run to the end of all the main branches. Within
the last nine months 30 new cars
have been
put in service. Twenty-three of these are threecompartment cars, the smoking rooms being provided with leather upholstered seats and the passenger compartment with plush. The woodwork

:ached.

I

The passenger business

and growing rapidly. Elegant cars
are used, and from their color the road is known
as the "Green Line."
satisfactory

Electric.

Two

important extensions are being made by the
owners of the Lake Shore Electric Railway Company, one from Sandusky to Fostoria by way of

Fremont, and the other from Fremont to Tiffin.
Connecting with other roads at both these points
and passing through a densely populated section,

Fremont. The Beach Park plant is equipped with
two Siemens & Halske direct-current 400-kilowatt
generators and one General Electric alternatingcurrent

1,000-kilowatt generator,

Cooper

engines.

turbine

is

A new

now being

At Fremont

both operated by
Parsons

2,000-kilowatt

installed

in

this

plant

also.

equipment consists of four alternating-current 500-kilowatt Westinghouse generators, operated by Westinghouse engines.
The converters and the equipment of the 12 sub-stations
are all of the Westinghouse manufacture- The
overhead work is bracket and span. Current is
transmitted at a potential of 16,500
volts
and
the

down to that required for the trolley lines.
The business of this system requires 70 cars.
The cars are of various sizes, and the equipment
was supplied by a number of different manufacturers.
The tracks are ballasted with gravel, stone
stepped

and

slag,

are

used.

and for the most part 70-pound rails
The roadbed is in good condition and
the cars make fast time, the schedule being one
of the best in the state.
Limited cars are run to
Lorain, Sandusky and Toledo. At the latter point
connections are made for Michigan points with
various lines.

The
Moore
Cooke,

President, E. WPrice
and Jay
secretary and treasurer, F. W. Coen,

officers
;

of this road are

vice-presidents,
III.

;

:

W. H.

Western Ohio Railway Company.
Another
the

company

matter of

filling

has made headway in
important gaps and forming

that

:

;
;

1

.
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connections of' wide extent is the Western Ohio
Railway Company, which operates a line between
Piqua and Findlay, passing through Lima, with a
branch from Wapakoneta to Celina and one from
Last January the Findlay
St. Marys to Minster.
extension was completed and the connection with

kilowatt General Electric rotaries and six 110Passing through
kilowatt step-down transformers.
the transformers, the high-tension alternating current is reduced to 375 volts, and from the rotaries

other roads at Findlay made it possible to take
a trolley journey of over 600 miles east and west
or more than 300 miles north and south. This
event was made a matter of celebration at the
time, and traction men from all over the Central

kilowatt

rotaries

formers.

The Prospect

States were present.

The road was
syndicate,

built

by the Pomeroy-Mandelbaum

capitalization

the

at

being $3,000,-

first

Chaseland

As

lent

the

result

line

is

in

condition

excellent

trans-

220-kilowatt

station has one 300-kilowatt

constant-current transformers

so-light

of

care-

the

arc

Standard

lighting.

and equipment will be used
the main power plant.

;

The

~

take
as

55^ma^Tt

j

switchboard
station,

this

in

to

Mariun

Clintonville

kilowatt frequency changers, changing from 25 to
60 ccles for lighting purposes. It will also have
five

a

three

The Worthington,

:

300-

rotary and two 220-kilowatt transformers, and the
station at Marion has one 300-kilowatt rotary and
three 220-kilowatt transformers. This latter stacompleted, will also have two 200tion, when

with an authorized bond issue of the same
amount. Since then the capital has been increased
to take care of the extensions and improvements.
All of the roadbed is of the best construction,
with ballast equal to that of the best steam roads.

000,

and

and

Railway Comand Columbus, extending a short distance out of Columbus,
forms part of the line. The officers of this company are
President, John G. Webb, Springfield
vice-president, O. M. Gottschall, Dayton; treasurer,
N. J. Catrow, Miamisburg, Ohio; secretary, W. A.
Black, Dayton
general manager, George Whysall,
Marion. The officers of the Columbus, Marion
and Bucyrus Railroad Company 'are as follows:
President, John G. Webb; vice-president, George
Columbus,

pany.

The

delivered to the trolley wire at 600 volts.
sub-station is equipped with two

is

Delaware

1906

13,

j£l

in

.

'ffs&a,

-'

high-tension wire is of aluminum, equivaAll the overhead
a No. 2 copper wire.
is of standard single-bracket construction ex-

_,-*

to

throughout the entire length. It is said that there
is not a better one in the state.
The power plant is located at St. Marys. At
road was operated
first the 47 miles of original
with an 800-kilowatt generator, but soon afterward

work

rock.

From Delaware

to

was increased to 2,300 kilowatts. Such
were found necessary have been added

used.

Outside of the

cities,

:

feMttlStttt

cept in the cities and towns.

Substantially built at
and Delaware, the

bus

all

between Colum-

points,

roadbed

ballasted

is

Marion gravel

H^SS!li

'

with

ballast

«<!

>*.

-

is

""*"**'"-.•.
.

the capacity

the curves are long,
are extended stretches

additions as
since,
together with sub-station machinery. The
building was erected to accommodate apparatus of

and in many places there
of perfectly straight track. This is especially true
of the section between Delaware and Marion.

2,800 kilowatts capacity.

length of the line from Columbus to Marion
50 miles, and for- the most part 60-pound rails
are used. In Delaware seven-inch T-rails are used
on the streets and in Marion six-inch T-rails have

The

length

officers

of the

of

company

the

are

as

L

follows

is

BIG DARBY CROSSING OF

H.

C.

;

vice-president,

Lang; treasurer,

M'.

H.

been used.
In both Delaware and Marion the local lines
are operated by current from the Stratford power

attention

will

be

The

J.

of

Delaware.

It

is

a

.

the

to

interesting.

substantial

stone

efficiency

from the generators.
so far has consisted
Curtis turbo-generator, aided

best business along

of the

its

The

line.

cities

of

Delaware and Marion both furnish a good business,
while the villages for the most nart depend upon
the road for their commerce. The country is
thickly settled and prosperous, some of the best
farming
of

land
is

of the state lying in this region.
of the best manufacturing tow.is
in Ohio, and the business from
its

one

size

its

to

a

handsome

The car equipment

is

as follows

factories

by several small generators that had been removed

amounts

item.

Three 42-foot

:

M

and

multiple-unit control
two 57-foot
four Westinghouse 76 (300 horsepower in all) motors, and type
multiple-unit
control
three 50-foot combination passenger and
baggage cars, with four GE-73 motors and type
multiple control
two 50-foot express or freight
cars, with four Westinghouse 76 motors
one 35foot electric locomotive, with four GE-73 motors,
low geared for heavy work; one 40-foot work

type
coaches with

;

M

;

ONE OF THE LINES OF THE INDIANA, COLUMBUS
AND EASTERN.

from another power house, but which
go out of commission. The turbine is

will

now

operated
with a Bulkley jet condenser. In addition, an
800-kilowatt Curtis turbine is now being installed,
and will be ready for operation in a short time.
It will carry the night load and lake care of the
lighting business in Marion, the local plant there
having been abandoned. The current comes from
the turbine alternator at 2,300 volts, and, passing
through three 600-kilowalt transformers, is transmitted at a potential of 20,000 volts. The main
station

sub-station

equipment consists of two 300-

Bucyrus, this really being an extension of the
Columbus, Delaware and Marion. The engineering
work has all been completed and most of the
right-of-way secured. Construction gangs are now
at work north of Marion, and the road will be
completed and put in operation at the earliest date

Through links now being construcred this
road will have connection with Cleveland and
Eastern Ohio points, as well as to Toledo and

possible.

west. The original company, the Columbus,
Delaware and Marion Electric Railroad Company,
built the main portion of this road, but later it,
with the Marion Railway, Light and Power Company, and the Columbus Northern Railway, Power
and Equipment Company, which built the power
house at Stratford, were consolidated, forming the

the

year.

cars and several flats, gondolas and box
are employed for the freight and express
business. Quite a good freight business has been

worked up

roads began operation, and
are very satisfactory.
The company has done some carload business
which has proved satisfactory to the shippers, and
more attention will be paid to this hereafter.
The whole territory served being tributary to
Columbus, the passenger business has been good
from the start. Both branches have steam roads
in competition, and they have made rates equal
to the electric road's rates, but have been unable
to take much of the local business from it.
About
the same time is made on the electric and steam
roads, so there has not been much to gain either
way because of speed.
Reduced grades and curves of long radius permit of high speed on the lines. The maximum
grade, with a few exceptions inside of municipal
corporations and one or two other places, is one
per cent. In no place do the grades exceed two
per cent., and that for only a short distance. The
track consists
of
70-potmd T-rails in 33-foot
prospects

;

Lorain No. 34 motor, equal to 200 horsepower one double-end snow plow, and one 25-foot
work or line car.
The Columbus, Marion and Bucyrus Railroad
Company has been formed by John G. Webb and
his
associates to build a line from Marion to

same

freight

;

car,

of the

cars

;

M

August

in

it

'

passenger coaches, with four General Electric motors and K-6 control; six 50-foot coaches, with
four
GE-73
horsepower
total)
motors,
(300

A CAR ON

Third-kail Line.

has been completed to Chillicothe.
Formerly the cars were compelled to enter Columbus and go around the loop, hut recently the
company has secured a station of its own tt the
corner of Third and Rich streets, and all cars,
both passenger and freight, stop there. This is
the only interurban road so far that has an independent station in that city. From the city line
south the company has a double track to Obetz,
where the lines diverge- to Lancaster and Chillicothe.
For the most part the tracks are built on
a private right-of-way on both divisions.
A few
miles of canal land on the Lancaster division were
leased from the state, but property has been purchased adjoining this, so that the right-of-way
may be widened at any time necessity requiresThe Lancaster line is 31 miles in length and the
Chillicothe line 47.
Fourteen passenger cars are
owned by the company, and seven are required
for
the regular-schedule service.
Three motor

PARLOR CAR OF THE INDIANA, COLUMBUS AND EASTERN.

Marion

The generating equipment
of one 2,000-kilowatt

Since then

building

put in place. The new boilers are capable of
carrying 200 pounds pressure, but will be operated
This will be sufficient to secure full
at about 150.

Valley's

Scioto

as far as Circleville,

Columbus,

and was originally planned to accommodate additional equipment, which is now being installed.
The boiler room had five Heine boilers installed,
but four more of the same make are now being

;

system in Ohio. It was organized in 1899, and
about a year later the capital stock was placed at
$1,000,000. However, the Everett-Moore people, who
had subscribed for a large block of the securities,
withdrew, and the Scioto Valley pool was formed,
with Edwin R. Sharp of Columbus as treasurer.
This pool built the lines and they were then taken
over by the company.
The Lancaster line was
opened for traffic in July, 1904, and the other line,

Delaware
and Marion Railway Company is located at Stratford, on the Olentangy River, three miles south
of

treasurer, James
H. B. Hane, Marion

Ind.

Scioto Valley Traction Company, with general offices in Columbus, owns the only third-rail

Association, a brief description

them may prove

secretary,

The

Columbus during the forthof the American Street and

The power house

;

general manager, George Whysall.

house, and this is true of the lighting plants. It
will thus be seen that the company controls much

J.

directed

Holzbog, Jeffersonville,

Webb, Dayton

S.

Roads Centering in Columbus.
Since particular
roads centering in
coming convention
Interurban Railway
of two or three of

THE INDIANA, COLUMBUS AND

EASTERN.

Wolf;
Mandelbaum. The operating offices are at Lima, and
F. D. Carpenter i,s general manager, and C. L.
Wilcoxon superintendent.
President, A. E. Akins

secretary,

Wsk

The

road is now 112 miles. Besides local cars, this company, with the Toledo,
Bowling Green and. Southern and the Dayton and
Troy, have made arrangements for through limited
cars between Toledo and Dayton, the schedule
time being four hours and a half. More than 40
cars are used in the regular traffic of the lines.

The

^^~

1

lengths,

since

for

the

the

future

upon oak ties
and two

by eight inches,
between centers.
Fourteen inches of gravel ballast was used along

eight

laid

feet

long

the entire length
laid

on

six

feet

of both lines.

The

vitrified-clay insulators, 27

third rail is
inches from the

October
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with the top six
conductor rails are
broken for crossings, they are connected by cables
Overhead trolley is used
laid in vitrified conduit.

gauge

line

inches

above

of

track

the

Where

it.

rail,

the

on highways inside of the corporations.
The power plant is located at Reese's Station,
and is a substantial steel and brick structure with
The
tile roof, 1S3 by 115 feet ground dimensions.
boiler room is separated from the other portion
of the building by brick partitions and is 184 by
46 feet in ground dimensions. The space will allow 4J000 kilowatts capacity. At the present time
only half this is needed for operating the road.
Franklin water-tube boilers, four in number, are
used, arranged in batteries of two each, at one

28S

Arrangements have been perfected by which

company

will acquire the properties of the

this

Steuben-

and Power Company, which controls
power business in Steubenville and Toronto and the towns between them on
the Ohio River.
At Steubenville the road will
connect with the Steubenville,. Mingo and Ohio,
which operates a line down the river to Brilliant,
where it meets a line now under construction by
the Wheeling
(W. Va.) Traction Company to
Martins Ferry. There it will cross the Ohio and
connect with the Wheeling lines.
Light

ville

the railway, light and

The Ely road
with

the

erates

a

will also connect at Steubenville
Tri-State Traction Company, which op-

on the West Virginia

line

side

of

the

tance of 50 miles. From the state line, a branch
will be built to Lisbon, the county seat of Columbiana County.

As to power, the plans of the company have not
been fully matured, but it is probable that arrangements will be made to furnish direct current from
the plants now in use, with such additional machinery as may be needed. By agreement each
of the companies will furnish its proportion of the
car equipment, and through cars will be operated
over all the lines for the entire distance. The
East Liverpool Traction and Light Company at
present owns 55 cars of various kinds and operates
25 on regular schedule. Thirty are owned by the
Steubenville Traction and Light Company and 16
regularly.
A steel suspension bridge at
East Liverpool, over the Ohio River, is owned by
the local company, over which it operates a line
to Chester, W. Va.
The company also owns its
own mines and thereby secures plenty of excellent
coal for its own use at cost.
The electric-railway companies, both street and
interurban,
and the
lighting
companies about
Youngstown, Warren and Niles, have been consolidated with those of Sharon, Pa., and roads
operating between that point and the Ohio line,

operate

into

the

Mahoning and

Light Company.
ists

were

Shenango

Cleveland and

interested

in

the

Railway

and

Pittsburg capital-

and

consolidation,

it

money in
The western

has been planned to spend considerable
the

improvement of the properties.

terminus of the lines is Leavit.tsbv.rg, which will
eventually be connected with the Eastern Ohio
Traction lines, and the eastern terminus is Sharon.
They have four GE-66 motors, with type
multipleis one of the important items, and the lines give
service to a number of the most important manu-

M

POWER HOUSE AT STRATFORD OF THE COLUMBUS, DELAWARE AND MARION ELECTRIC RAILWAY.

The same number may be

end of the space.
stalled

at

in-

the other end, a stack 10 feet in diam-

and 200 feet high being placed midway of
Roney automatic stokers are used, the
the space.
coal being carried to them in a conveyor suspended
upon a track from the bunker.
Two Hamilton-Corliss cross-compound engines
with cylinders 26 and 52 by 48 furnish the power.
eter

They

Bullock generbeing threeThree 125-volt Bullock genphase, 25 frequency.
erators, direct driven by 150-horsepower engines,
are

connected with

directly

ators, 'delivering 375 volts, the current

furnish current
other purposes.

for

exciting,

The

current

stations and
from the generators

lighting

Wellsburg, and ultimately makes connecWheeling lines. The companies operating and building these roads are all controlled
by W. Caryl Ely and Van, Horn Ely and their
associates, who plan to connect up-the-river lines
into a system that w'ill be important to, Eastern
Ohio and Western Pennsylvania and West Virginia.
Taking the portion of the road in Pennsylvania
which is to be constructed by the Ohio River
Passenger Railway Company, the projectors intend
to have a thoroughly modern electric railway from
Rochester, Pa., to Steubenville, Ohio. From the
state line to Wellsville, the existing road has been
river

to

tions with the

facturing towns in the state.

The Youngstown and Ohio River Railway Company and the Youngstown and Southern are together building a line from Youngstown south to
East Liverpool by way of Columbiana, Leetonia
and Lisbon, the western terminus being Salem. The
former will have a plant at West Point that will
be equipped with two 1,000-kilowatt Westinghouse
turbines, capable of producing 2,300 volts alternating current. It will also have four fully equipped
sub-stations, while the Youngstown and Southern
will have one containing a 300-kilowatt rotary.
The Youngstown and Ohio River people are now

to 27,000 volts by being passed through
370-kilowatt oil-cooled Bullock transformers.
The sub-station equipment of the main power
house consists of two 400-kilowatt Bullock rotary
converters, which furnish current to the third rail

raised

is

six

600

at

The

volts.

150-kilowatt

three

current

Wagner

stepped
is
transformers.

down by
Each of

other six sub-stations is furnished with one
400-kilowatt rotary converter and three 150-kilowatt
Wagner transformers. They are built to accommodate two rotaries when needed.
The high-tension wire is carried on poles 40
the

feet

all the overhead work is substanProvision is made for additions when
This will probably be when the lines are

high,

and

built.

tially

needed.
extended.

and other equipment are of
and the apparatus the best that
could be secured. The cars were built by the
American Car and Foundry Company, and are 60
feet long, their weight being 42 tons when empty.
multiThey have four GE-66 motors, with type

The passenger

substantial

cars

build

M

trucks are of the Brill make
and all cars are furnished with combination straight
and automatic air brakes, and also hand brakes.
ple-unit control.

The

Eastern Systems with Pennsylvania and West
Virginia Connections.

One

important systems of the state
extend from the state line just east of East
Liverpool to Steubenville, passing through Wellsof

the

will

Toronto and a number of thriving villages
and densely populated territory. From the point
indicated above East Liverpool the line will be
extended to Beaver, Pa., where it will connect
ville,

with

other

important

roads.

The

construction

of

work is in the hands of the Ohio Valley
Finance Company, of which W. Caryl Ely of BufThe portion of the road between
falo is the head.

this

line and Wellsville is owned and opby the East Liverpool Traction and Light
Company, which also operates the lines in East

the

state

erated

and power plants in
Liverpool, besides the
East Liverpool, Wellsville and Chester, the latter
in West Virginia.
From Wellsville to Toronto the
road will be constructed by the Steubenville and
East Liverpool Light and Power Company.
light

INTERIOR OF STRATFORD POWER HOUSE OF COLUMBUS, DELAWARE AND MARION ELECTRIC RAILWAY.

and double-tracked and has an excellent
roadbed. As far as possible curves and grades
have been eliminated, and it will be easy to make
good time over the entire distance. From Wellsville to Toronto a new double-track road will -be
It will be made as substantial as steam-road
built.
construction, to be operated in connection with
the other sections. From Toronto to Steubenville
rebuilt

the

present

road

proved, doing

ever possible.

will

he

double-tracked

and im-

away with curves and grades whereThe local town lines have all been

well laid out, and interurban cars will have little
difficulty in making good time for the entire dis-

grading the line between West Point and Washingtonville and electrifying six miles of steam road
between Salem and Washingtonville, while the
Youngstown and Southern is electrifying its steam
Youngstown and Columbiana, and
line between
building

from

Columbiana

to

The

Leetonia.

Youngstown and Ohio River company

is

building

from Washingtonville to Leetonia and East Liverpool by way of Lison. The line will be of
steam-road construction land with 70-pound

rails.

Cleveland Systems Not Elsewhere Described.
Cleveland has
systems,

the

the

Lake

service

Shore,

of

five

Cleveland

large

trolley

and

South-

..
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western; Northern Ohio Traction and Light; Eastern Ohio, and Cleveland, Painesville and Eastern.
The last-named is made up of the lines between
Cleveland and Painesville and those of the Cleveland, Painesville and Ashtabula, both being owned
practically by the Everett-M'oore people. Through
cars are operated between Cleveland and Ashtabula.
The company has two lines out of Cleveland, but
they converge at a point near Willoughby.
At Ashtabula these lines connect with the Penn-

Railway Company's

sylvania and Ohio

on

extends

and

up

the

from Ashtabula

Govem

of Geneva,

lake
to

Ohio,

shore

Jefferson.
is

which
Conneaut,

line

to

Thomas Mc-

the president

of this

company. From Conneaut to Erie, Pa., the Conneaut and Erie Traction Company operates, and
it will not be long until through trips may be made
to Buffalo from Cleveland, the lines from Erie
on being placed in shape for linking up.

Wagner

of Cleveland is the president of
the Ashtabula Transit Company, which operates
the local lines in that place and also from the
town to Ashtabula Harbor, the greatest coal and
F.

B.

ore port in the country. Mr. Wagner is also interested in a line that is being built from Chicago
to

South Bend, Ind.
The Eastern Ohio

Traction Company operates
out of Cleveland, one of them reaching
Middlefield
and the other Chagrin Falls and
Hiram.
line was built, connecting Middlefield

two

lines

A

October

The Lake Shore has already been treated of at
length.
The Toledo, Port Clinton and Lakeside vow has a line ir. op ration from Genoa tc

some

Port Clinton and Marb'ehead, from which
a

terry

line

to

Sandu-iky.

From Genoa

it

it

runs

enters

Toledo over the tracks of the Lake Shore. The
excellent condition.
is 52 miles long' and in
George B. Kerper of Cincinnati and associates
built the Toledo, Bowling Green and Southern, and
It
it has been a good proposition from the start.
extends from Toledo to Findlay, and is 50 miles
The road is now under the control of
in length.
the Toledo Urban and Interurban Railway Company, which is owned by the same interests. It
operates between Toledo and South Perrysburg.
The Toledo and Indiana Railway Company operates a line between Toledo and Bryan, through
Wauseon, a distance of about 60 miles, through
line

Besides a good passenger busiroad hauls a large amount of freight.
An extension to Fort Wayne, Ind., about 40 miles,
has been planned.
The Toledo and Western is one of the greatest
electric freight roads in the state, or in the counIt was built under the guidtry, for that matter.
ance of the late Luther Allen of Cleveland, and he
served as president until his death. The power
Frestation and shops are located at Sylvania.
quent sidings and many farm sidings aid those
excellent territory.
this

ness,

who

patronize

it

in the freight

department.

About

13,

1906

Company

of Toledo, and will be known
and Port Clinton Traction Company.
Another new line is being built out of Sandusky, by
the Sandusky, Monroeville, Bellevue and Norwalk
Traction Company. It will strike the Lake Shore
Clark Rude of Sandusky is the presiat Bellevue.
dent of this company. In a way these roads will
all contribute to an increase of business for the
Toledo roads.

Bros.

as the Tiffin

Lines Radiating from Cincinnati.
Eight lines enter Cincinnati, the
Cincinnati
Northern, the Cincinnati Interurban, the Interurban
Railway and Terminal operating three lines, the
Cincinnati, Milford and Loveland, the Cincinnati
and Columbus, the Cincinnati, Georgetown and
Portsmouth, and the Cincinnati, Lawrenceburg and
Aurora. The Cincinnati Northern
connects
the
city with the lines of the Indiana, Columbus and
Eastern and has been spoken of in that connection,
being a portion of the Schoepf system in Ohio.
The Cincinnati Interurban line from Cincinnati
to Hamilton also belongs to these interests.
The Interurban Railway and Terminal Company
operates the Cincinnati and Eastern, the Suburban
Traction and the Rapid Railway lines, reaching as
points Lebanon, Bethel and New RichConey Island is owned by the individual
members of the company, and is a prominent summer resort, which furnishes a large business. The

terminal

mond.

Company is also operated by
George R. Scrugham was formerly

Interurban Terminal
this

Prospect Sub-station.

company.

Interior of Chaseland Sub-station.

SUB-STATIONS ON THE L IN E OF THE COLUMBUS, DELAWARE AND MARION ELECTRIC RAILWAY IN OHIO.

and the Hiram line, but it is not used. A branch
extends to Chardon through a rich dairy and
farming country. This company is now in the
hands of George T. Bishop, as receiver, and has
been for some time, all efforts to effect a reorganization so far having proved futile. However,
being formulated which, it is
is
go through. In all, the road consists of about 80 miles of good track, and the
cars and other equipment are in good shape.
The Cleveland and Sharon Electric Railway
Company was organized some years ago to build
a line from Middlefield to Sharon, and thus conof Western Pennsylvania with
the
cities
nect
Cleveland, and some of the construction work was

another

plan

believed,

will

,

80 miles in length, the road has more than
80 freight cars and a number of electric locomotives and one steam locomotive. A branch,
the Toledo, Adrian and Jackson, extends to Adrian,

and the mine line reaches M'orenci, Mich. The
heavy business is in sugar beets. Judge Carlos
M. Stone was elected as president of the company
to succeed Luther Allen, and "since then it was
forced to go into the hands of a receiver because
of pressure brought by creditors. C. F. Franklin
was appointed receiver. The stockholders have so
far been unable to agree upon a plan of reorganization.

The Lima and Toledo line, now operating from
Lima to Ottawa, will probably be completed into

done. The company is now being reorganized with
the intention of carrying out the original plan.
The new name will be the. Cleveland and Sharon
Electric
Railway Company. Francis B. Morgan
of Cleveland is the president of the company.
Mr. Morgan is the manager of the Warren, Cortland and Jefferson Traction Company, which was
organized to build a line connecting the towns

Toledo during the coming year. It is a Schoepf
proposition and will operate in conjunction with

name.
The other systems entering
ready been described.

Tributary to these lines is the Lake Erie, Bowling
Green and Napoleon, connecting Bowling
Green, Pemberville and Woodville. The line is

indicated

in

the

Cleveland

have

al-

Lines Enterinc Toledo, and Michigan Connections.

Toledo also has
ing

it

with

almost

five
all

roads and systems connectportions

of the

state.

The

Lake Shore Electric, the Toledo, Bowling Green
and Southern, the Toledo- and Indiana Railway
Company, the Toledo and Western, the Toledo,
Port Clinton and Lakeside, and the Detroit, Monroe and Toledo Short Line, all reach this city.
As the name indicates, the latter connects (lie city
with Detroit, and the Toledo aucl We Inn has a
branch

extending to

Adrian,

Mich.

the

other roads of that syndicate. The Maumee
Valley Railways and Light Company, under the

control

Toledo Railways and Light Coma line south to Waterville.
Both
and the local lines are owned by the Everett-

pany,
this

of

the

operates

Moore

people.

of the company, but was succeeded
two years ago by Charles H. Davis.

president
office

in

From Cincinnati to Blanchester the Cincinnati,
Milford and Loveland Traction Company operates
a road 38 miles in length. This is a three-phase
road, with power house located at Milford and
two sub-stations at Indian Hill and Newtonville.
Eleven cars are required to handle the passenger
business, and besides the company is engaged quite
heavily in freight
dent,

H.

B.

traffic.

The

officers

are

Presi-

:

Kroger; vice-president and general
P.
Peurrung; superintendent, Aug.

manager, J.
Biedenbender.
Running almost parallel with the above line for
quite a distance is the Cincinnati and Columbus
Traction line, which extends from Norwood to
Hillboro, 53 miles. The aggregate power that may
be developed by the power plant is 2,300 horsepower, and it is operated on the three-phase system. Eight cars, operating on an hourly schedule,
are

required to take care of the business. The
plant is equipped with two 800-kilowatt
generators, driven by Cooper engines, and one 225kilowatt auxiliary, driven by a 300-horsepower en-

power

Four

gine.

The

track

fully

equipped sub-stations are in use.
and laid with 70-

gravel-ballasted

is

about 20 miles in length and is being extended
to Point Clinton.
The Tiffin, Fostoria and Eastern connects Tiffin, Fostoria, Bascom and Pem-

pound

berville.

Lewis Seasongood; second vice-president, Henry
Burkhold; secretary, J. R. McLain treasurer, C.
H. Rowe general manager, Philip C. Swing.
The Cincinnati, Georgetown and Portsmouth is
operated on a three-phase system, with a power
station of 2,000-horsepower capacity and three substations.
Eighteen cars are operated
upon an
hourly schedule, except at noon, and two limited

The Toledo,

Fostoria

and

Findlay

fills

a

gap

between Fostoria and Findlay and between Fostoria
and Pemberville.
From Tiffin and Fostoria branches of the Lake
Shore will shortly be built to Fremont, and a
line
from there directly to Sandusky. Another
line is now under way from Tiffin to Port Clinton
through Fremont. It is being built by the Kerlin

rails.

A

freight business

amounting

to

from

$1,000 to $1,200 monthly is done. The officers are:
President, H. H. Hoffman; first vice-president,

;

;

cars

are

run

three

times

daily.

Two more

sub-

October

be put

will

stations
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electric

are used in the freight business, which the
officers believe will be doubled in the next year.
Freight business is exchanged with the steam
cars

this road operates under a steam-road
This road is now 70 miles in length and
reaches Georgetown, with connections to Sardinia
and Ripley. Twelve miles more will be built. A. W.

as

roads,

charter.

Comstock is the president.
The Lebanon and Franklin, officered mostly by
Dayton men, connects the towns indicated in the
name and is tributary to the Cincinnati roads,
It serves a section
since it connects two of them.
of country that is not touched by other lines,
steam or

either

The

electric.

line

11

is

miles long.

Lawrenceburg and Aurora ElecStreet Railway connects Cincinnati with a
tric
number of thriving towns, both in Ohio and Indiana. J. C. Hooven of Hamilton is president of the
company. The power station and repair shops are
at North Bend, Ohio.

The

Cincinnati,

Dayton as an Interurean Center.
is one of the most important electricrailway centers in the state and is the connecting
point of Ohio and Indiana lines for the central
and southern portions of the state. From this city
almost any other point may be reached. Besides
the three lines of the Indiana, Columbus and
Eastern lines, there are the Dayton and Troy,
Dayton, Covington and Piqua, Cincinnati Northern and three lines of the Dayton and Xenia

Dayton

The Dayton and Muncie line
Columbus and Eastern reaches
Union City, and the Dayton and Western line
reaches Richmond, connections being made with
Indiana lines at both points. Over the DaytonSpringfield-Columbus and ColumbusSpringfield,
Zanesville lines, points east, north and south are
reached, and connection is made with Cincinnati
Indiana,

the

Cincinnati

The Dayton and Troy Electric Railway Company
Troy and Piqua and connects at

with the Western Ohio, giving
Toledo. It is a consolidation
of two other roads under the management of Har-

through

service

Clegg,

P'.

The

who

is

also president of the

company.

Dayton,

From

Springfield a number of roads radiate,
them having been spoken of in connection
with the Schoepf interests. Aside from these are
the Springfield, Troy and Piqua Traction Company, the Springfield and Xenia Railway Company and the Washington Traction Company. The
Springfield, Troy and Piqua, from Springfield to
Troy,-was~originated by -the late- ex-Governor Asa
Bushnell, is
S. Bushnell, and his son, John L.

three of

of

The

it.

line

miles

30

is

express

business is done.
Christy of Cleveland and associates are
at the head of the Washington Traction Company,
which purchased the line built by the Springfield,
South Charleston, Washington and Chillicothe Traction

W.

Company.

tween
is

the

The

Springfield
intention

line

and

is

now

South

of the officers

Washington Court House and
tensive

When

completed the road will be 48 miles in length.
Charles E. Prior of Cincinnati is the president, and
J. B. Foraker, Jr., vice-president.

The Columbus, New Albany and Johnstown has
nine miles

operation,

in

using

of the road, but

Chillicothe.

region of rich farming country

it

is

the intentipn of the owners

The

of

officers

the

company are

:

President,

Brickell

vice-president

;

;

Other Ohio Interurbans.

Bucyrus by way of Crestline and Galion.
Cleveland, Ashland and Mansfield is
completed these two roads will be formed into a
system with the
Cleveland
and Southwestern,
owned by the same people. With the link from
field

to

When

the

iA.

it

on

An

lies

A

fm-«

-

—

Marion

Bucyrus completed, there will then be
from Cleveland to Columbus. F. T.
Pomeroy is president of the company.
A line from Mansfield to Shelby Junction is operated by the Mansfield Railway, Light and Power
Company, which also operates the local lines at
to

a through line

Mansfield.

The Fort Wayne, Van Wert and Lima line extends from Lima to Fort Wayne, and connects
the Western Ohio with the Indiana lines so far
as interchange of business is concerned. It also
forms the Northern Ohio connection between the
Schoepf lines of the two states.
From Canton to Salem, by way of Alliance, the
Stark Electric Railroad
penetrating

of

tion

Salem

Company operates a line,
With the comple-

some good country.

the

roads

now under

from

construction

may make
Wheeling, W. Va. C.

to East Liverpool, passengers

the
the river and to
R.
Morley is the president of the road.
In connection with its other lines, the Wheeling
trip

to

Company has a road connecting Martins
Ferry and Bellaire, with a branch to Barton. It
is planning to build up the river to meet the SteuTraction

benville

line.

The Parkersburg, Marietta and Interurban Railway Company controls the local lines in Marietta
and operates a road a short distance up the Muskingum River.
Pomeroy, Middleport and Racine are connected
by the Ohio River Electric Railway and Power
Company's line.
Ironton and Huntington, W. Va., are connected
by the Camden Interstate Railway Company, which
crosses the river a short distance above the former
city.
The local road in Ironton is owned by the
same company.
The Portsmouth Street Railroad and Light Com-
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Described.

Columbus has eight interurban roads, besides a
short line to Westerville, operated by the Columbus
Railway and Light Company.

W.

and counsel, D. J.
Ryan treasurer and general manager, L. P. Stephens. These men, with George B.
Cox and
Thomas N. Fordyce of Cincinnati, own the entire
road, no bonds having been sold,
D.

i

Columbus Lines Not Elsewhere

of the

extend it from this point to Johnstown, through
New Albany, making it in all 25 miles long. The
road handles freight of all kinds, and people along
the line are becoming educated to ordering goods
in the city and having them delivered.
A great
deal of mercantile business is also being done.

in

extend

tracks

to

operation beCharleston, and it
to

the

company within the corporation of Columbus
under lease. Gahanna is now the eastern terminus
local

long

and passes through a good country.
The Springfield and Xenia Railway Company
has a direct line between the two towns and passes
through Yellow Springs, being 30 miles in length.
Cleveland men are the owners of the property,
W. S. Hayden, of Hayden, Miller & Co., being the
president.
A plan of reorganization has been completed and the securities will be distributed soon.
Five 45-foot cars are operated and considerable
E.

a distance of nine miles.

The Ohio Central Traction Company, controlled
by the Pomeroy people, operates a line from Mans-

Roads Radiating from Springfield.

president

Eastern has three roads entering the city, the
Columbus-Zanesville, the Columbus-Springfield-Dayton and the Grove City lines. The others are the
Columbus, Urbana and Western and the Columbus,
New Albany and Johnstown. The Columbus, Urbana and Western has a line in operation between

to

Covington and Piqua Traction
Company, of which Mr. E. C. Spring is general
manager, operates a line to Piqua by way of CovingThe offices and power plant are located at
ton.
West Milton, where a park is also owned.
The Dayton and Xenia Transit Company operates the Dayton and Xenia Traction Company, the
Rapid Transit Company and the Dayton, Spring
Valley and Wilmington Transit Company. Dayton,
Xenia, Harbines, Bellbrook and Spring Valley are
some of the more important places reached. Two
lines between
Dayton and Xenia are operated.
The Miami Transit, Light and Power Company
of Lebanon has a line under construction from
Lebanon to Xenia, which will give direct connection with Cincinnati.

now

_

Columbus and Fishingers,

Northern.

reaches Dayton,
the latter place

rie

aware and Marion and the Scioto Valley have already been described. The Indiana, Columbus and

Company.

Transit
of the

over

STRAIN TOWERS AT SUB-STATION ON LINE OF SCIOTO VALLEY TRACTION COMPANY.

The Columbus, Del-

A VIEW

SHOWING THE FINE ROADBED OF THE SCIOTO VALLEY THIRD-RAIL LINE AND CROSSING OVER
HOCKING VALLEY RAILROAD.

.

;

;
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pany operates the local roads and a line extending
from that city to Sciotoville, up the river.
A line from Marion to Galion, by way of Caledonia and Martel, has been planned by the M'arionBucyrus Railway and Light Company, of which
Toledo is the president.
of
Ellis Bartholomew

Some construction work
The Cambridge Power,

has been done.
Light and Traction

Com-

The Concrete Smokestack

Failure

October
in

Peoria.

company

have developed no similar
signs of weakness.
In building chimneys on
sectional molds
this plan
are used, having for their
outer and inner walls concentric arcs of circles corresponding to the external
and internal stack diameters, respectively, with due
allowance for contraction.
These molds are filled with

mixed

freshly

concrete,

strengthened by a network
of steel stiffeners, consisting of horizontal hoops or
rings spaced 18 inches
vertically,

and ver-

through-braces lashed
with wire to the hoops at
their
points
of crossing.
This reinforcing web is
WORK TRAIN ON THE COLUMBUS, DELAWARE AND MARION.
placed well within. the concrete and is firmly held together by the latter
pany operates a short line from Cambridge to
when it has set. After one cement ring, pot, or
Byesville.
A line from Bethel on the Cincinnati, George- form, as it is called, has completely hardened, the
mold of the next ring is superimposed upon it
town and Portsmouth road, to Felicity, has been
the vertical braces, projecting upward from the
almost completed by the Felicity and Bethel Raillower ring are coupled to their respective conroad Company. It is said it will be in operation
tical

a short time.

in

At the time of the Appleyard failure the Kenton
and Southern was under construction. This is a
line that would have connected Urbana and Kenton.
The Delaware and Magnetic Springs Railway
Company owns a short line connecting the two
points named.
It is said to have changed hands
recently and that extensions and improvements

1906

work was done on August
one of the hottest days of the year. Unfortunately, the foreman in charge disregarded the
heat, as this part of the
17th,

Further investigation confirms the belief, expressed in the last issue of the Western Electrician,
that the collapse of the southeast stack of the
Illinois Traction Company's new power house in
Peoria was due to the introduction of faulty maThat the accident was not due to defective
terial.
design or faulty engineering is shown by the fact
that over 240 stacks built
by the same
which erected this one

apart,

13,

stringent

instructions

of

the

company not

to

use

any concrete as much as half an hour after it was
mixed. In the hurry of erection he permitted the
use of the partially set mass, thereby introducing
_

weakness,
of
which subsequently
element
an
wrecked the structure.
Experts sent by the erecting company inspected
the stack repeatedly after it had risen beyond the
Ascending within the chimney,
offset or "collar."
where parts can be seen by lamplight only,' and
having no cause to susnect the integrity of any
portion of the cement, they did not observe the
imperfect form. Finding everything in seemingly
good order, the constructors removed the scaf-

and considered their work completed.
few days later Peoria was struck by the tailend of the cyclone which had caused such great
folding

A

A

destruction at Mobile.
strong wind, reported
as moving fully 30 miles an hour, produced a
great pressure on the 118 by 11 feet of projected
This caused a
above the offset.
stack area

compression -stress on the defective form,
caused a part of this pot, probably the

severe

which

portion not well united to its inner rings, owing
to non-uniform setting, to break out. Instantly
the stability of the entire upper section was destroyed, and section after section crumbled together.
The broken portion did not fall over as

whole, but broke up into sections, some falling
within the base enclosure, some around the base,
but all within a circle described around the base
(shown in Fig. 2) at a distance of 20 feet therea

The

from.

action

more properly be dedown than a collapsing. It
entire damage done can be

would

scribed as a crumbling

estimated that the
repaired at a cost of $5,000, which the constructing
company will have to bear. It is not believed that
this accident should cause any widespread distrust
of concrete-built smokestacks. It is evident from

is

tinuations by suitable sleeve couplings, and cement
is run in for the new ring.
Thus the construction
progresses, the completed chimney consisting of

be made.

will

The Lima Eastern Railway Company was organsome time ago to operate a road between
Lima and Marion with Strang gasoline cars. The
ized

stock is $1,500,000, and the officers are as
President, J. A. Vandergrif, New York
vice-president, Albert G. Applefield, Kenton, Ohio
secretary and treasurer, W. N. Embert, Baltimore.
capital

follows

:

Electrical Exports for August.
exports from the United
month of August amounted to a
of $1,369,079, compared with $1,131,593
Electrical

the

States

for

value
for August,
Electrical appliances, including telegraph and
1905.
telephone instruments, show an increase in the
amount exported of $201,045, while the export of
goods classified as electrical machinery increased
by the amount of $36,441. More in detail, the
figures are as follows
Electrical appliances
August, 1905, $543,730; August, 1906, $744,775Electrical machinery
August, 1905, $587,863
August,
total

—

:

—

1906,

;

$624,304.

The

importers from the United States
August, considering electrical machinery
only, were the followintr-named countries, the value
of
the
purchases being given
British
North
America, $138,697; United Kingdom, $122,394; Japan, $93,486; Mexico, $88,593; British East Indies,
$32,824; Argentina, $21,380; France, $20,850; Braprincipal

Fig.

during

:

$16,367; British Australasia, $12,916; Germany,
British
South
Africa,
Central
$5,759;
American States and British Honduras, $4,598;

zil,

$8,639;

Cuba, $3,659; European countries not mentioned
above, $44,638 South American countries not mentioned above, $5,938.
;

Another Ohio Municipal Plant a
Failure.

The Ashtabula (Ohio)

Village Council has voted
municipal lighting plant, which has so
far proved a failure in its hands.
Only two
negative votes were cast. Matters had come to a
point where new money had to be put in or the
plant disposed of.
Somewhat similar complaints
are made in the case of the much larger plant at
to

sell

the

Columbus

and also in relation
Hamilton, as already noted.

to

the

plant

at

1.

Before the Accident.

Fig.

THE CONCRETE SMOKESTACK FAILURE
a

large

number

of

"pots"

held

together by their

vertical stiffeners.

As a rule each form is three feet high and is
allowed to set over night before the next ring
above is put on. Thus the danger of imperfect
hardening is obviated in all cases where the concrete is properly mixed and poured in soon thereafter.
A mixture of cement, gravel and sand is
used for the base or foundation part of the stack,
while the upper cylinder, usually of uniform diameter,
consists of rings into the composition of
which only cement and sand enter.
In the case of the collapsed Peoria stack (the
left-hand one in Fig. i) there was some delay in
assembling the mold for the offset or collar portion forming the junction of the stack proper with
its base.
Concrete had been mixed on the ground
below in anticipation of being poured after the
customary interval. But the mold was not ready
for receiving the concrete at tne time expected.
While waiting for the completion of the mold
enough time elapsed to cause some of the concrete
to set.
This action was intensified by the unusual

2.

After the Accident.

IN PEORIA.

nature of this construction and the material
used that the latter must be applied in a particular
and careful manner, and that relaxing vigilance
at any stage of erection involves all the remaining
parts to be added in danger. Nevertheless the
error of a subordinate in departing from the prescribed instructions, with disastrous consequences,
should not militate against the general principle
of such constructions.
the

A

Mountain Peak Electric Railway.

announced that H. E. Huntington has
decided to carry out the much-talked-of project
of connecting the tall peaks of Mount Lowe and
Mount Wilson, near Los Angeles, Cal., by a
trolley road traversing the mountain ridges.
Starting from the terminal of the Pacific Electric
Railway line, near the summit of Mount Lowe, the
projected road will follow a very tortuous route
for 10 miles to the summit of Mount Wilson.
Thence it is proposed to follow the existing toll road
down into the San Gabriel Valley and to a connection with one of the company's foothill electric
It

lines.

is

;

October

13,
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The Newport (England)

Electric

Transporter Bridge.
[From the London correspondent of the Western Electrician.]

The electrically operated transporter bridge which
has been erected by the Newport Corporation across
the River Usk in Wales is an interesting structure,
although the electrical features are mainly confined
The inception of the
to the driving of the car.

78 feet nine inches on the riverward faces, and
36 feet on the faces at right angles thereto. These
piers are masonry wells or monoliths, mounted on
is

steel shoes or curbs, and were sunk by pneumatic
pressure to the hard marl underlying the alluvial
deposit in the river, the actual foundation depth
varying from 78 feet to 86 feet below the river
banks. It is believed that this is the first instance

THE NEWPORT (ENGLAND) ELECTRIC TRANSPORTER BRIDGE (WITHOUT
was brought about by the
divided into two portions by

idea
is

Newport
wide and swiftly

fact that

a

flowing tidal river, navigable for a distance of
about five miles from its mouth by large ships.
Only one bridge existed hitherto, and that at the
northern end of the borough. At the southern end
of the town a ferry was the only means of transport across
the
river
point.
Various
at
this
schemes were proposed for joining up the opposite
banks here, and these included ferries, high-level,
bascule, swing, lifting and rolling bridges, subways
and movable or traversing bridges. The choice,
however, ultimately fell upon a transporter bridge,
each one of the other proposals having one or
more insuperable objections to them, such as cost,
obstruction to shipping, and so on.
Parliamentary
sanction was granted in the year 1900, and detailed
calculations were made, designs prepared and contracts for the work entered into in the early au-

tumn of 1902.
The photographic views give a good indication
of the structure, of which the following are the
chief dimensions

Span, center to center of towers,
645 feet; clear opening between faces of piers, 592
feet
clear headway from high water to underside
of span, 177 feet; height of towers above level of
:

:

approach roads, 242 feet.
Foundations are placed

in groups of four on
each bank, and from center to center the distance

289

CAR).

Great Britain where masonry wells have been
sunk under air pressure. The greatest pressure
used during sinking was 36 pounds to the square
inch, and no illness or compressed-air trouble was
experienced. Each pier contains on an average
19,500 cubic feet of masonry and concrete, the
total load transmitted to the foundation being $ J/2
tons per superficial foot.
Large blocks of masonry, resting on pile and
in

concrete

foundations,

form

the

anchorages.

flange carrying the rails on which the wheels of
the traveling truck run.
This truck is 104 feet in length and it is fitted
with 60 wheels, 15 inside and 15 outside the web
of the bottom members of each stiffening girder.
The wheels are of steel, carried in steel brackets

each bracket is fitted in addition with two horizontal guide wheels, engaging on the edges of the
girder flanges. From this frame is suspended the
platform or car, 33 feet in length by 40 feet wide.
The car is divided into a central roadway space,
as seen in the illustration, and two footways, the
latter being roofed in. The car beams and deck are
designed for the simultaneous passage of two fourwheeled vehicles, each carrying 15 tons. The car
is electrically lighted.
The traveling truck weighs
16.3 tons, the suspension cables 2.9 tons, and the
car 31.5 tons, making a total of 50.7 tons. There
are. 30 suspension cables of a total length of 1,620
yards, which are crossed to form triangular trussing, in order to prevent swaying motion during
high winds. These suspension cables have a breaking load of 550 tons.
The car is propelled to and fro by what is in
effect a continuous rope of flexible steel wire (in
reality,
for convenience of erection and maintenance, two ropes) driven by an electrically worked
drum erected in the motor house near the eastern
end of the bridge. The first rope passes up from
the drum to a guide pulley at the eastern end
of the bridge, then along supporting pulleys on
the upper part of the platform to a main return
pulley at the western end. Then it comes back
under the platform (where it is supported by further pulleys fixed underneath) to a swan-neck in
the center of the frame to which it is secured.
The second rope is attached to the swan-neck,
passes under the bridge, over the pulleys, to a
second guide pulley at the eastern end and thence
descends to the drum.
The motors, two in number, are each of 35

Gal-

through which the anchoring cables pass,
are formed in each limb, the pull of the anchor
castings being taken on granite blocks placed at
the rear of the masonry. Each anchorage weighs
over 2,200 tons, the total force exerted by each
series of cables being 920 tons.
As seen in the pictures, the towers are of open
leries,

construction. The main members of
are of angles and plates riveted together
in the form of a cross.
The general outline, looklattice

the

steel

legs

ing in the direction of the stream, is an even taper
from the base to the summit, but viewed from
across the stream the legs are of spindle form.
The extreme summit of the legs is heavily reinforced by steel girders. The legs are mounted at

on

articulations or joints, constructed
saddles and steel rocking pins, an
arrangement which provides flexibility and vertical
loading through the piers .when the towers are
subjected to heavy wind pressures. There is a
stairway up each of the towers to the platform

their

of

feet

casf-iron

level.

An

crane was used for the
than 1,000 kilowatt-hours of
electricity, costing about $45, was sufficient to lift
and place in position the whole of the temporary
electrically

erection,

and

scaffolding and

driven

less

staging,

as

well as the permanent

structural steelwork in both towers, a total weight

some 800 tons.
Suspension cables are 16 in number, four inside
and four outside of each of the stiffening girders,
each cable being composed of 127 wires, giving a
The breaksectional area of 3.94s square inches.
ing weight of each cable is nearly 254 tons, but
the maximum load is only 48^2 tons, so that there
an ample margin of safety. The total loads
is
and breaking weights are 776 tons and 4,064 tons,
of

respectively.

There are 16 anchor cables or backstays, each
having 127 wires and a total section of 4.27 square
The total load on these is 868 tons, and
inches.
the breaking weight 4,432 tons.
A portion of the span is carried by diagonal
cables, and the weight of the suspension and anchorage cables is 196 tons, that of the diagonal
cables 19 tons, exclusive of sockets and shackles.
Stiffening girders have been placed the whole
length of the upper platform and act as stiffening
beams and distribute the moving load over the
suspension parts, while at the same time providing
the compound
of
flexibility to
allow
sufficient
structure giving to the movement of the suspension and for the necessary alteration of form due
They are placed at cento temperature changes.
tral distances of 26 feet three inches, and their

END VIEW OF NEWPORT TRANSPORTER BRIDGE, SHOWING
CAR.

depth
built

The bottom member is
16 feet overall.
is
up as an ordinary plate girder, each lower

ANOTHER VIEW OF NEWPORT TRANSPORTER BRIDGE (WITHOUT CAR), SHOWING TYPE OF CONSTRUCTION.
horsepower, and may. be used together or singly.
Two power cables are led from the corporation
street mains to the switchboard, one being connected to the tramway circuit, and the other to
the power and lighting circuit. The current is
controlled by switch apparatus on the motor-house
switchboard, whence insulated leads are taken up
to the bridge platform, thence along bare wires
through contact trolleys and insulated conductors
down to the controlling gear in the pilot house on
the car. The controllers on the car are duplicated, and under normal conditions the working
will be performed from this position, but in order
a third controller is
to provide for emergencies

the

in

fitted

operated

be

motor house from which the car can
in

case

of

The motor-house board

necessity.

contains the change-over

either to the tramway or
The controllers are arranged for
lighting circuit.
starting, increasing or reducing speed, stopping and
reversing the motion of the car. Braking can also
be done by them in case of need. Special care
has been taken to duplicate the electrical apparatus, in order to provide against the possibility

switch

for

connecting

of stoppage.

A

sliding

buffer

worked by

a

counterweight

is

abutment to absorb the momentum of the car and prevent shock. The journey is performed at the rate of 10 feet a second,
and the distance to be traveled is some 600 feet.
I am indebted to Mr. R. H. Haynes, the borough
engineer at Newport, for the information and
photographs contained in this article.
arranged

at

each
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the process

of consolidation

showing when

remarkable

a

is

that the very oldest

number were

years,

15

during the

built

Surely this
considered

is

it

of these undertakings cannot

more than

date back

is

while the greater

American Street and Interurban Railway Association (anconvention)
Columbus. O., October t qth to 10th.
Railway Signal Association fannual meeting), New Willard Motel, Washington, D. C, October 16th, i;th and

nual

Unless

signs

all

the

fail,

conventions

the

of

American Street and Interurban Railway Association and its subsidiary organizations in Columbus,
Ohio, next week will be the most notable in the
history of the society and that is saying a good

—

This will be the first full convention to be
held under the new constitution and new name
and under the direction of the new secretary from
deal.

the

new administrative headquarters in New York.
promises to be a great success.
Columbus is

well

located

such a convention,

for

the center of a

a

itself

cessible

to

for

it

is

notable electric-railway region,

pleasant

the

and

city

is

conveniently

in
is

ac-

of the members
Having inserted "and

majority

great

of the various associations.

Interurban" in its name, it is fitting that the remodeled parent association should pay its first visit
to a city to which interurbans contribute in such a
marked degree as is the case with Columbus. No

thousands

the

of

visitors

who

attend

will

meetings

have no reason

will

to

regret

the

selection.

President Roosevelt gave no comfort' to the advocates of public ownership in his important speech
at the

dedication of Pennsylvania's capital at Har-

The

risburg on October 4th.

from
view that the

plain inference

his address points to the saner, safer

and other great corporations

controlled

or

regulated,

state or national,

should

be

not that the government,

should take upon

the

itself

ership or operation of these properties

—a

own-

task for

which it is not fitted.
"The extraordinary industrial changes of the
last half century have produced a totally new set
of conditions," said Mr. Roosevelt, "under which
new evils flourish and for these new evils new
remedies must be devised. Some of these evils can
be grappled with by private effort only, for we
;

.

never can afford to forget that in the last analysis
the chief factor in personal success, and indeed in
national greatness,

must be the

sturdy,

self-reliant

But many of
nature that no private

are

these

evils

effort

can avail against them."

of

such

a

What,

.

in

then, should be the government's attitude
grappling with these pressing evils? The presi-

work accomplished

18th.

dent

Association of Electrical Inspectors ( second anmeeting), Oenison Hotel, Indianapolis, Ind., October
and
19th.
i;lh,
8th

government in the way
of regulating corporations, citing the Northern Se-

Western

nual

1

busi-

more

stable

abuses which are not onlv evil in themselves but
are also

because they furnish an excuse for

evil

well-meaning people against
forms of property, and to commit the country
to schemes of wild, would-be remedy which would
agitators ±0

inflame

all

infinitely more harm than the disease itself."
This sets forth the situation clearly Government
ownership as a remedy would prove worse than

work

:

The

the disease.

to

itself

the

And

United

the

in

believe, will

students

intelligent

conditions

of

States

com-

the

in-

who

in-

and dispassionproblems of the

earnestly

applies

it

we

conclusion,

all

situation

dustrial

the

to

as well as those of the government.
Municipal ownership should only be adopted as the

five

told

of

years by

the
the

federal

in

the

last

But honest,
worth striving for.

refuge against intolerable abuse.

last

municipal control

intelligent

A

is

silence has thus

dignified

far

characterized

United States government and
its delegates to the Wireless Telegraph Conference
at Berlin, concerning their view of the controversy
between the English Marconi Company and the
rest of the world of space-telegraphy, which has
produced
this
meeting.
international
But the
Western Electrician, with no official entanglements,
may with propriety present its own views on the
the attitude of the

subject.

When

an invention

of

international

usefulness

company or
and has become

has been put on the market by one
individual

or

matter

a

of individuals,

set

common

of

tween nations,

rival

tending

ventions

decade.

last

character of the individual citizen.

DATES AHEAD.

interstate

away with those grave

the present system by doing

the electric-railway field no less

than in the case of steam railroads.

railroads

Ohio.

Pacific

this issue, to set forth the number, characteristics
and usefulness of the Ohio interurbans, and his
article is interesting and timely.
Until one stops
to consider these railways in detail, one is apt
to overlook their number and consequence and
their value to the communities which they serve.
The author of the article on 'The Electric Interurban Railways of Ohio," to which reference has
been made, enumerates no less than 63 of such
roads in the state, although a number of these
originally
distinct
lines
have been merged in
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extent and

of the

importance of the modern electric interurban railMr. Carter takes advantage of the fact, in
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be remembered that in the Berlin-Zossen experimental runs the limit of speed was set, not by
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and Lakeside

Railway
Street-railway

A

year

an increased attention to this subject manifesting itself in that year.
This subject
is one of growing
interest to the electric-railway
systems, for as their lines are being rapidly extended and the traffic is increasing, the necessity of
automatic and reliable safety devices grows. It

Line Con-

(Concluded)
struction
New Spanish Markets
Testing Street-car Safety Devices

Western

average

the

ago,
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A
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relating to rail-

1905, indicating

CORRESPONDENCE

relating to electricity or any of its
practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.

ADVERTISING.— The

number of inventions

signaling

several

New

of elec-

list

week contains an un-

and switching devices. There are
eight patents on railway signaling systems, three
on railway switching and signaling apparatus and
While applisix on railway switching apparatus.
cations for some of these inventions were filed

way

PUBLICATION OFFICES.'

TELEPHONE, MAIN

patents published this

usually large

EVERY SATURDAY.

507 Marquette Building,

It is of interest to observe that the
trical

October

use

intercourse

be-

companies using original

in-

the

to

tained

by the

hibited

from using the

same

invention

first

the

in

result

as

that

at-

should not be pro-

public, and,

more than

that,

internationaly public, service arrangements instituted

by the
its

company.

first

The

British government, in

support of the Marconi company, leans to the

view

as

that,

of

results

its

and operators are the

stations

its

own expense and

enterprise,

other

companies and governments without correspondingly important stations, cannot, in equity, ask to
benefit by the Marconi plant, except by entering
into agreement with the M'arconi company for
proper reimbursement.

On

would seem fair, but it
any inventor may secure
patent protection in any and all civilized governments of the world. So that M'r. Marconi had it
in his hands to secure a monopoly for any features of his invention which were really original.
The really great inventive ideas have almost inthe

face of

it

this

must be remembered

that

variably occurred

about the same time to

ferent people

in

at

different

parts

of the

world.

difIf

one man happens to secure the financial backing
to establish commercially his particular system of
communication first, this should certainly not bar
others from using the stations erected for international

same

use

just

because

the

others

reach

the

by different means. If the contention
of the Marconi company is allowed, it establishes
that company in a monopoly of the space-telegraph communication in the most important parts of
the world, because it will be the judge of what is
result

reimbursement."
have seen in the United States what control
of one method of communication by one
company means, in the case of the telephone.
Ethically considered, Mr. Marconi's rights as well
as those of Prof. Slaby are by no means estabYears before either of these physicists
lished.
were known, Prof. Hughes of England conceived
the invention of space telegraphy and proved its suc T
Being more interested in
cess by experiment.
science than in money, and having some concern
for the world at large, he gave his invention to
Let Mr. M'arconi ponder the examthe public.
ple thus set, and consider that when his stations
were erected, and public use of them was invited,
yes, and pubiic support in the shape of stock
subscriptions was solicited, an implied guarantee
went with these invitations to the effect that the
communication should be open to all the world
"proper

We

at

reasonable

compensation.

—

:

October

13,
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Berlin Wireless Conference.

plete subway at this cost and share it with electric
lighting, gas or other public utility corporations
that may wish to use it.
If these companies wish

Thirty-one governments are represented in the
Wireless Telegraphy Conference which assembled in
the Parliament Building, at Berlin, in October, by
invitation of the German government for the purpose of reaching a common agreement for an exchange of messages between the users of various

subway the companies will insist on
their paying part of the cost.
But the traction
offer is to put the amount of $5,000,000 into the
improvement, whether it costs that sum and is
space

American Street-railway Conventions

with the consent of governments.

at

on the part of
all stations of the English Marconi Company to
accept messages sent by any of the rival systems,
international communication by space-telegraphy has
As the German Slabybeen seriously hampered.
Arco system was most prominently opposed by the
Marconi company, Germany procured the assembly
to

persistent

the

refusal

The American

A

of

serious

commercial
clash

of

of this art.
unlikely at

exploiters

interests

not

is

conference, as lines had been partially drawn
Great Britain and Italy
prior to its assembling.
are supporting the Marconi company, with France

the

and Japan tending towards their side. The Japanese are aggrieved because they have been accused
of stealing the German system of space-telegraphy.
Opposed to this group of states is a combination
headed by Germany, and including Austria and
The United States is conthe Balkan States.
sidered to favor the German side of the controversy in view of the peremptory order removing
the Marconi station placed in the approach to
New York harbor on the Nantucket lightship,
which was issued in consequence of the Marconi
company's refusal to accept Slaby-Arco messages.
Mr. Marconi appears at the conference as representative of Montenegro, which is taken amiss by
Germany because Prof. Slaby, his principal rival,
declined to become a delegate.
The American delegates, representing the state,
war, navy and commerce and labor deparments,
are keeping their own counsel, giving no indication that they reservedly favor the German proposals, as has all along been taken for granted

sociation,

this

journed

to

.

the

call

of

the

A

its

session

Possible Street-railway

for

at

least

Subway

one

for

transpire that by the time this issue of
the Western Electrician is off the press an ordinance will be presented to the local transportation
committee of the Chicago Council which will provide for a downtown subway as one of the means
of settling the traction problem.
It is said that
both the Chicago Union Traction Company and
the Chicago City Railway Company have agreed to
construct a subway in the downtown district, to
cost $5,000,000, provided the other requirements
of the ordinance can be agreed to.
The new traction ordinance, now said to be
nearly completed, was prepared by the special traction counsel for the city and representatives of
the traction companies.
The question of franchise
or license under which the companies could operate is said to be overcome in the new draft by
a provision which would give the companies the
right to operate, terminable by the city at will by
purchase on six months' notice given in any January or July.
Only one important question, it is said, remains
upon which the city and the companies have not
come to at least a partial agreement. This is the
question of the value of tangible and intangible
properties of the companies.
Such figures were
submitted by the companies some time ago and
were printed in the Western Electrician. The city
then appointed experts to review the figures and
this committee was also scheduled to report this
1

I

week. An agreement on this point, it is said, will
bring a temporary settlement of the traction tangle.
The system of subways would be constructed on
plans laid down by Bion J. Arnold in his report
to the local transportation committee as a solution
of Chicago's traction problem in the congested district.
The initial cost of the system is given as
$5,000,000; the Union Traction Company would
expend $3,000,000 and the Chicago City Railway

Company $2,000,000.
The companies are not

willing to build

a

com-

City,

Sub-

Mass.

set,

The Accountants' and Claim Agents'
consider

will

subjects

appropriate

associations
their

to

re-

Electrical Conditions in

San Francisco.

[From the San Francisco correspondent

Western

of the

Electrician.]

The electrical machinery and supply business in
San Francisco, which has been large almost ever
since the fire of Anril 18th, which destroyed large
numbers of electric motors, generators and supplies,
has increased rapidly during the summer.
Local representatives of the big electric manufacturing companies say that they are rushed in a
vain effort to keep up with orders.
While but

few contracts for large units of electric machinery
have been placed of late, several are pending, and
there is enough inquiry to keep all the engineering
talent and supply firms busy figuring.
There is undoubtedly a big movement of some
sort going on beneath the surface of affairs in
connection with the electric lignting and power in-

San Francisco, and also some of the
railway interests of California.
Just what
sort of a consolidation of existing companies, or
readjustment of relationships between the comof

terests

electric

panies,

will

rumors are
physical

result,
afloat.

interests

and other

is

unknown and

sorts

all

of

Conditions in the financial and
of the

Pacific

Gas and Electric

tober

also

convention.

A

special train will leave

15th.
is

expected

that

on Wednesday

there will be a theater
evening, October 17th, and

meet separately on Monday, Tuesday and Wednesthe Accountants' Association on Tuesday,
day
Wednesday and Thursday, and the "American," or
parent association, on Wednesday, Thursday and
Hours of meeting are 10 in the morning
Friday.
and two in the afternoon.
The Engineering Association, among other
things, will listen to reports on control apparatus
and electrical equipments on Monday afternoon.
There will also be a paper on "Ties, Poles and
Posts," by C. A. Alderman, chief engineer of the
On Tuesday mornCincinnati Traction Company.
ing there will be the report of th^ committee on
standardization, a paper on "Gas Engines," by
Paul Winsor of the Boston Elevated Railway Company, and another on "Underground Cables," by
H. G. Stott, of the Interborough Rapid Transit
Company of New York. In the afternoon of that
day will be read the paper of E. H. Anderson
of Schenectady on "Economy of Car Equipment,
Weights and Schedules."
The "American" association will consider reports on carrying mails, car wiring, standardization and other subjects on Wednesday afternoon.
The report on municipal ownership is down for
;

may

—

urban, Interurban and Railroad Traffic," by Theo.
Stebbins, expert, National Civic Federation, Cohas-

Boston (Boston and Albany Railroad) at 10:45
a. m. on October 14th, and New York (New York
Central Railroad) at 2 :04 p. m. on the same day,
the two sections uniting at Albany and proceeding
through Schenectady, Syracuse, Rochester and Buffalo, arriving in Columbus at 6 :s8 a. m. on Oc-

of the

ber of other forms of amusement, most of which
will be especially arranged for the ladies of the
convention.
On Wednesday morning there will be a joint
Otherwise, the
session of all the associations.
Engineering and Claim Agents' associations will

Chicago.
It

>

that the annual banquet will be held on Thursday
evening.
In addition, there will be interurban
trolley parties, automobile rides, golfing and a num-

points to be discussed and
the existing conflict of interests the conference is

way Company, Cleveland, Ohio.
Paper "Some Distinctions Between

companies, have altered so much
since the fire that radical changes in the alignment of interests would not cause surprise.
The following-named men, prominent in the electric companies of the state, are now in New York,
presumably conferring on some plan for a consolidation of interests or for a division of the
field
John Martin, Frank Drum, Cyrus Pierce,
F. B. Anderson, E. J. de Sabla, H. H. Taylor and
F. L. Brown.
President Mortimer Fleishhacker, of
the Reno Power, Light and Water Company, is

party

president.

many

expected to continue
month.

One hundred and thirtycompanies have already been assigned exhibit space, and the total amount of
floor space will be nearly double that used at
the 1905 convention exhibit in Philadelphia.
Hotel arrangements may be made through Ben
H. Harmon, secretary Columbus Board of Trade.
Aside from the Southern, the Chittenden, Hartman and Neil are the principal hotels. The Hartman will probably be the headquarters for the

It

the public.

the

of

sections of the country.

days probably will be required by the
committee to prepare the order of business. The
discussions of the conference will not be open to
to

organized along

the parent association.
larger and mojre compre-

those

Outside of the state of Ohio railroad rates of a
fare and a third have been granted for nearly all

Several

Owing

now thoroughly

is

to

different

five

ladies

A

at

which

similar

—

Railway

The exhibits will be
hensive than ever before.

Minister

meet

Interurban

entrance.

lines

of Posts Sydow has been
committee
of the conference.
was appointed on the first day of the meeting to
draw up a program and the conference then ad-

Assistant

and

Street

Spring, general manager, Dayton, Covington and
Piqua Traction Company, West Milton, Ohio.
Paper "Tickets and Rates," by F. W. Coen,
secretary and treasurer, Lake Shore Electric RailC.

spective duties.

the American
Exhibits will be in charge
of
Street and Interurban Railway Manufacturers' As-

here.

elected president

Columbus.

Association and its three subsidiary bodies, the
Accountants', Engineering and Claim Agents' associations, will hold their annual conventions on the
State Fair Grounds, Columbus, Ohio, from Monday,
October 15th, to Friday, October 19th, inclusive. The
hotel headquarters will be at the Southern, which
is 14 minutes from the fair grounds by the cars
of the Columbus Electric Railway and Light Company.
The convention and exhibit halls on the
grounds are three or four minutes' walk from

of this conference with the main idea of establishing an international bureau for the control of
space telegraphy in order to regulate conflicting
activities

the

in

for the exclusive benefit, or double that sum, with
half the use of it only for traction purposes.

wireless telegraph systems and to define the basis
on which private wireless companies may operate

Owing
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the

executive

Report

of

Friday

of

session

Thursday forenoon
ing, of which this

morning.

is

committee

on

Heavy

Electric

Rail-

—
Paper "Elevated

roads.

Railways and their Bearing
on Heavy Electric Traction," by H. M. Brinckerhoff,

—

consulting engineer,

New York

city.

Paper "Electric Railways in Sparsely Settled
Communities," by E. P. Roberts, of The Roberts
& Abbott Company, Cleveland, Ohio.
Paper "Interurban Limited Trains," by Harrie
Clegg, president Dayton and Troy Electric
P.
Railway Company, Dayton, Ohio.
Paper "Interurban Freight and Express," by E.

—

—

:

on his way East.

The

latter

acknowledges

for the purpose of closing a deal
for the sale of the Reno Power, Light and Water
that his

trip

is

Company, the Truckee General Electric Company,
American River Electric Company and the
Nevada Transit Company.

the

Railway Signal Association.
This year's annual meeting of the Railway Signal Association will be held in the New Willard
Hotel, Washington, D. C, October 17th, 18th and
19th.
Among the committee reports and papers
on the program are the following: "Standard

and Ma-

Specifications for All-electric Interlocking,

for Construction

terial

Installation,

the

Effects

Work;" "Storage

Maintenance,
of Foreign

Block Signals

;"

etc. ;"

"How

Currents

Battery

to

on

"Rubber Covered Wire

Remedy

Automatic
;"

"Signal

Block Signals ;" "CirSteam, Elecuits for Automatic Block Signals
vated Electric and Surface Electric Roads." There

Lamps ;"

"Interlocking and

—

are a number of other interesting subjects not
purely electrical.
Besides the entertainment provided by the Railway Signal Association, the Signal Appliance Association has arranged sight-seeing trips, theater
On Wednesday afternoon the memparties, etc.
bers of the association will be received at the
Mansion
by President Roosevelt.
In
Executive
the evening the annual banquet of the association
will

be held.

The

executive committee extends a special invitation to the ladies to be in Washington during
C. C. Anthony of Washington is
the convention.
R. S.
chairman of the entertainment committee.
Balliet, Grand Central Station, New York city, is
secretary of the association.

Illuminating Engineering Society.

On

be the "interurban" meetthe programme

will

electric

A

meeting of the Chicago section of the Illuminating Engineering Society will be held at 8 p. m.
on October 16th at the rooms of the Western
Society of Engineers, 1741 Monadnock Building.
The two papers presented at the New York meeting of October 12th will be discussed. Both relate to "Data of Indoor Illumination," one being
by M'r. J. E. Woodwell, inspector of electric-lighting plants for the United States Treasury Department, and the other by Mr. E. C. White,
illuminating engineer, Winnipeg, Man. The membership of the whole society now exceeds 600, with
sections in New York, Boston, Philadelphia, Pittsburg and Chicago.
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Adjuncts to the Power Load.
By

C.

Russell.

J.

Part

II.

furnace presents marked advantages
over the old crucible methods. The first cost is
from 20 to 25 per cent, of that of gas furnaces of
similar capacity. There is no great mass of surrounding and containing materials to be heated to
a temperature even higher than that necessary for
the operations of fusion and refining. Repairs of
The
all kinds are cut down to a small figure.
expense of crucibles in the gas processes amounts
to from $10 to $16 per ton of steel, as against
$2 to $4 per ton with a built-up induction furnace.
The cost of labor is radically reduced, and the
discomforts of the old process are almost entirely

The

electric

away

done

with.
From these statements it will be seen that the
cost of heat energy is not the only factor in considering the electric furnace as a substitute for
Prominent metallurgists prophexisting appliances.
esy that the steel industry will be revolutionized
by its introduction and that gas must give way
electricity.

to

While the central

station

may have no

part_ in
of kilo-

the large operations involving thousands
watts of capacity, it would appear that there
should be a good field for the supply of electric
current for furnace purposes in relatively small
plants, requiring moderate quantities of special and

high-grade

may be dried by refrigeration or by
over chloride of calcium before it passes
to the discharge chamber.
Two types of ozone generators have been used
upon our system. In one the dielectric was of
glass and the discharge plates in multiple, each
provided with a high series resistance which permitted of the cutting out of any which developed
defects.
In the other the discharge took place
across air gaps, and a choke coil and condenser
were provided to prevent the formation of an arc
and to raise the secondary voltage.
It has been our privilege to witness many chemical and bacteriological tests of the results obtained
in the purification of water, both by the Webster
The

air

passing

it

process, employing iron electrodes, and by the
ozone process. The former is nrincipally efficacious
in practice by coagulation, and the water needs
aeration afterward. The latter process provides
aeration, improves the quality of the water, and is,
by microscopic observation, much like machine-gun
practice to the unfortunate bacteria.
One of the installations mentioned was put in

ficial

silk,

oils,

etc.

Some work

of this character has been done on
our system, and a motor-generator outfit of 15
kilowatts capacity has been found ample for the
satisfactory bleaching of a ton of fiber per day of
10 hours.
The expansion of electric processes for bleaching, finishing and waterproofing fabrics will be an
interesting subject to follow up for central stations desiring to sell current for electrolytic work.
Another promising outlet for the sale of current
Regarded
is
the industrial application of ozone.
as a rare product until recently, and its production as a laboratory experiment, several large establishments are now producing this powerful agent
quantities for bleaching and purifying
in large
for this, Nature's own
purposes. The application
bleaching and sanitary agent, seems to be almost
Some of the most practical of its uses
unlimited.
are in the bleaching of flour and starches, of
textile yarns and fabrics, of paper pulp intended
for the higher grades of product, the refinine of
alcohol and spirituous liquors, the treatment of
varnishes and oils and for the improvement and
purification of water used for drinking or manufacturing.

I

The last-named
and

ozone

here

application

has

known methods.

proven

is

its

the widest
suneriority

one,

over

6

FIG. 4.

the

purpose

qualities,

SMALL STATION

JOO5.

without

addition

the

minimum

that vitally
individuals.

all

at a
interests

classes

of
cost,

of

any

of

liquor of different sorts.
the expenditure of a few kilowatt-hours
per barrel, very crude, raw liquor can be made
equal to that which has been aged in wood for
several years.
The purification of water used in breweries,
both for the brewing and for sterilizing receptacles for the product, should offer nuite an extensive field for the exploitation of the ozone
process.
Several municipal plants are using the ozone
process of purifying water in Europe. Individual
residence equipments have also been quite extensively introduced in European countries, and it
may be interesting to note that portable outfits
for the same purpose were used in the field during
the Russo-Japanese war.
Specific details of the various existing electrochemical industries and amplications would fill volumes. While undoubtedly in their infancy, it must
be admitted that their future growth depends upon
the supply of large quantities of electrical energy
at reasonable rates.
to

With

examination

of some mixed-load diagrams
draw some conclusions in this matter.
4 shows a load diagram of a small gener-

help to

shown

An

in

Fig.

7.

examination of Figs. 6 and 7 will show that

an electrothermic or electrochemical process must
be capable of wide ranges of current utilization
in order to meet the requirements of equalizing
the load upon the station.
As a matter of fact, electrothermic processes
require for their successful and economical operation nearly continuous supply.
The initial operation of bringing the furnace and materials up to
the proper working temperatures may involve three
times the energy required for their operation there-

500

Relation to Peak of the Load.
Considerable discussion has taken place as to the
desirability of this class of business to fill in the
hours between peaks and thus to equalize the
station load.
In these discussions great importance
has been attached to the alleged fact that such
business need not cross the peak and could be
supplied with large or small volumes of current
according to the capacity of generators in service
and the amount of other load upon the system at
a given time.
There is no question that such a class of busi-

chemical

a subject
industries and
is

A gramme

of ozone may be obtained with the
expenditure of about 60 watt-hours. Two hundred
and fifty gallons of water of averace river variety
can be treated with this amount of ozone.
Naturally, the amount of ozone required depends
upon the number of colonies, or thousands, of
bacteria present in the water. With an average
of 200 per ounce, none remain after the amount
of treatment described. With 2,000 to 4.000 per
ounce, from three to 30 remain if the process stop
at this amount of ozonization.
The method of treatment consists in aerating
the water with ozonized air in apparatus arranged

state-

ating station on the highest day of 1905.
Fig. 5 shows the load diagram of the same
station on a day close to the shortest of the
present year.
In the case of the first diagram, the total kilowatt area was 23,540. In order to equalize the
load to the maximum of 1,643 kilowatts capacity,
it
would be necessary to utilize in the 24 hours
15,892 kilowatt-hours, and the time and rate at
which this was available is shown in Fig. 6.
In the case of the shortest day, the total kilowatt
output is 19,040, and in order to attain the maxiuse of 1,643 kilowatts capacity we should
have available a supply of 20,392 kilowatt-hours.
The time and rate at which this was available
is

The

compound and

General

mum

IN A

improving spirituous liquors.
The method of treatment is similar to the waterpurification process, and the object is to produce
within a brief period all the qualities given by age
for

supply.

load.

Fig.

A M
CURRENT GENERATED
DECEMBER 1 5,

1905.

true possibilities in this direction.
The character of load diagrams of all central
stations which have cultivated the electric power
field have
undergone a radical change. In such
cases the old condition of morning and evening
peaks, which represented almost the total generated load, has passed. In the present load diagrams the kilowatt area of such peaks as exist
bear a much smaller ratio to the area of the day-

may

12

I5,

ments may lead to a serious misconception of the

An

purification and sterilization of water without destrovinff anv of its natural

rill

contemplating such

station

light

o

CURRENT AVAILABLE DECEMBER

FIG. 6.

ness would enable a station to operate under ideal
conditions.
It is evident that the question, however, must be dealt with according to the exact
conditions of capacity and load of each individual

The

out by the Siemens-Schuckert Works. It has also
been adopted by several leading manufacturers in
this country, and is highlv recommended in the
linen and cotton trades. The process is also applicable to the bleaching of fibers for paper, arti-

1906

through the water.

it

Electrochemical Processes.
subject of electrochemical processes is closelv
allied to the electric furnace and renuires similar
consideration. Leaving aside for the moment the
question of central-station supply of electric current for the purpose of the manufacture of various chemical compounds on a large scale, there are
many processes which are applicable on a moderate scale to several industries with which we
come in contact in the light and nower field.
The various compounds and solutions used for
bleaching interest our textile customers. In certain lines the use of chlorine for this purpose is
universal, and most of us are familiar with the
disadantages of the method of bleaching by the
use of bleaching powder or chloride of lime.
By passing a current of electricity through a
solution of common salt, hypochlorite of sodium,
or electro-chlorine, is obtained. In properly arranged apparatus no fas escanes, whicn is a "oint
of vast importance to the manufacturer.
The activity of nascent products is well known,
and it can be readily understood that the work
done in this manner is superior and much more
permanent than that done r- the older methods.
This process has been widely adopted abroad,
where 2,000 horsepower is used for this purpose
in various establishments in a type of cell put

13,

to make the air thoroughly mix or come in contact with every part of the water.
The electrical apparatus for the treatment of the
air consists of a step-up transformer delivering
high-potential current, about 60,000 volts, to specially arranged discharge plates, between which the
air passes on its way from the pump which forces

1600 J5

steels.

October

fig. 7.

CURRENT AVAILABLE JUNE
MUM RATE OF DECEMBER

I3,

15,

1906, AT
I9O5.

Not only is this true, but the chilling and
reheating of such furnaces is an operation quite
as destructive to them as to the older types of
apparatus.
Electrolytic
processes
continuous.
are
mostly
They depend for their successful operation upon
a certain ampere density at a fixed voltage, and
from this it is obvious that the only method of
control would be to cut out cells or sets of cells
when the current supply must be reduced. Many
of these operations are chemically reversible, and
the effect of' shutting down the process would involve considerable attendance.
Barring out as impracticable the filling in of
all
the depressions in the load diagrams, it will
be seen that either process could be supplied with
a capacity of 240 kilowatts for 20 hours per day
in winter and for 24 hours in summer, without
exceeding the winter maximum peak of 1,643 kiloafter.

watts.

6

A.M.
FIG.
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JUNE

13,
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SMALL STATION

It is also apparent that a capacity of about 550
kilowatts could be supplied for seven hours per
night at any period of the year.
The addition of these processes to the system
would place on the first chart an area of 8,650
kilowatt-hours and on the summer chart an area
of 9,610 kilowatt-hours.
The suggestion has been made of the use of

October

13,
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storage batteries for the purpose of handling elecAs the current for such purposes
trolytic work.
must be sold at a low rate and the storage equipment is rather costly, this method of handling
such a proposition would seem to merit little
consideration.
While it may be possible to find processes to
into the conditions shown in these diagrams,
fit
we have never seen anything of the nature of an
efficient intermittent process.
may be concluded that electrothermic and
It
electrolytic propositions must be considered on a
straight 24-hour basis and handled in all respects
as any other business of similar load factors.
It may also be concluded that, for purposes of
load equalization, it would only be possible to add
such processes to any system as should be under
the absolute control of the central-station interests
which were to supply them with electric current.

Location and Other Considerations.

One of the most important points in connection
with such processes as involve the supply of large
volumes of electrical energy is the question^ of
The eliminalocation with regard to the station.
tion of distribution expense to a large extent, as
well as the fact that the service investment would
be very low, should make quite a difference in
the rates central stations would offer to such
industries

as

located

in

their

immediate

consideration in the matter of current
question of facility and low cost of
transportation of raw materials and the location
of principal market centers for finished product
are important to any industry.
While waterpower may seem reasonable, these
items of expense may make central-station service
in some other and more favored locality the cheaper
in the end.
There are some electrochemical industries located
now in out-of-the-way places which could obtain
better results near some of our great shipping
centers, for the reason that the cost of transportation of raw and finished product plus the loss
of certain by-products which cannot now be utilthe
advantages gained
ized more than offsets
by the price of electricity at the present location.
This condition of affairs was entirely unforeseen
and those interested had no one to show them
the great white way leading to the central station.
A study of the various electrochemical industries
will
reveal that purchased electric power
has been attractive to them for the reason that
their inception was experimental and the exact
type of equipment needed was unknown. The inunder such
stallation of large generating units
circumstances was not warranted, whereas it was
apparatus
purchase
transforming
adpossible to
justable to several possible conditions.
Here is where the advantage of our service
can meet these exact conditions, and.
comes in.
with the facilities it is possible to offer them and
the low rates we can name them for 24-hour
business, it would appear that the attraction of
locating in accessible and desirable market centers
should make it possible to present some very
strong arguments for this class of business.
There is one point in considering these electrochemical and electrothermic propositions which
should be represented in its true light in every
possible case.
In estimates of the current "used for
any given operation, either furnace or electrolytic,
foreign usage, sanctioned by adoption on this side
"electrical
of the water, has adopted the unit,
horsepower-year." In estimating, if a pound of
finished product requires the expenditure of 746
watt-hours, for example, the cost of an electrical
horsepower for one year is divided by 8,760 (24
hours X 365 days), and the result is assumed as
the cost of energy per pound of finished product.
The originator of this method was probably an
optimist along the same lines as ourselves, in that
he hoped to utilize every horsepower of generator
capacity during 8,760 hours per annum.
Experience has taught us the true possiblities in
this direction, but the truth does not seem to have
penetrated deeply enough to make any change in
the estimating methods of our sanguine electrochemists and electrometallurgists.
No process can continue at its maximum for
24 hours a day and 365 days per year. Furnaces
need repairs, baths need renewing and overhauling;
in fact, the very processes themselves require considerable current regulation and are not prosecuted at a maximum rate.
These, as well as humane reasons, prevent the
fulfillment of the figure named.
If the actual use
averages from 50 to 70 per cent, of the maximum,
and we have never seen the latter figures continually exceeded, quite a radical change in t.ie
estimated cost per pound of 'finished product as
well as per kilowatt-hour utilized has been effected.
As a practical check upon this, it is rather satisfactory to learn the electrical capacity of an
installation, the amount of energy estimated per
pound of product, and then to learn the actual
amount of finished product turned out in a year.
The results of this character of information received from several operations in different parts
of the world would seem to indicate that, if the
to

secure

supply.

The

We

aihount of calculated energy per pound is correct,
the actual load factor of the plants runs from 30
50 per cent, based upon a 24-hour day and a
calendar year.
The kilowatt-hour is the only true basis for
calculation, and the cost of this unit for purposes
of estimation should be based upon the cost of
a kilowatt-year, modified by the actual or calculated load factor.
Computation along these lines, taking into account the cost of transportation of materials, will
show the range of possible business in the field
of large electric furnace and electrochemical opera-

to

tions.

As adjuncts to the power load, electrothermic
appliances and electrochemical processes offer means
of increasing the usefulness of the central station
and broaden the field of salesmanship.
The commercial departments which have for their
motto "Electricity for everything everywhere" must
view with some satisfaction the record of every
new adaptation which brings them closer to their
1

ideal.

{.The

end.]

Electrical Mine Pumps at the
Shaft.

Ward

By Leon M. Hall.

vicinity.

While the tendency seems to be to locate such
industries where waterpower is available, there are
other factors which may help the central station

293

plant just received at the Ward
Shaft, Virginia City, Nev., is probably the_ largest,
best and most complete electrically driven rriinepumping installation ever constructed, so that a
brief description of the same, together with the
reasons for its existence, may be of interest to
those engaged in the mining, and electrical indus-

The pumping

tries.

The Ward Shaft Association was formed some

been installed on the 2,410-foot level. This pump
has a capacity of 600 gallons per minute against
a head of 900 feet, and it will take its supply
of water directly from the sinking pump, thereby
doing away with the triplex and centrifugal pumps
before mentioned. This pump is entirely of bronze,
operates at 1,700 revolutions per minute, and under these conditions shows an efficiency of 67 per
cent, with the water temperature 160°
F.
This
pump will be duplicated immediately for safety of
operation, and, with these as an auxiliary, the
company confidently hopes to reach the 3,100-foot
level at no distant day.
On the 3,100-foot level the excavation of a pump
station 80 feet long, 24 feet wide and 20 feet
high is contemplated, in which will be placed the

permanent pumping

plant, the real subject of this
sketch.
The capacity of this permanent installation will
be 3,200 U.
gallons
S.
per minute
against a total head of 1,550 feet, and this will
be divided between two units, each separately
driven by
special slow-speed 800-horsepower
a
Westinghouse induction motor. The pumps are
of the Knowles express type and are the embodiment of all the best mechanical and electrical ideas
obtainable for this class of work. They are outside end-packed duplex double-acting pumps with
plungers 6 11-16 inches in diameter and 15-inch
stroke.
The rotating element of the motor is
placed directly on the crank shaft and will operate at 195 revolutions per minute.
The valves are automatic poppet valves, arranged
in nests of 13 each.
The valve area (103.35 square
inches) is unusually large, so that the consequent
movement of the valves is extremely small, all of
which is conducive to a high rotative speed with
a minimum of wear.
The valves, stuffing-box
glands and other vital parts exposed to the action
of the water are of bronze and are arranged so
that they may be readily re-

newed.

The plant will be equipped
with a three-stage electrically
driven air compressor for
charging the air receivers, a
vacuum pump and an automatic oiling system.
For
convenience of erection and
the

repair,

be

pump

station

will

with a 15-ton traveling crane; in fact, it is intended to include in this plant
everything that will insure
reliability and ease of operafitted

tion.

The

over-all dimensions of
are 27 feet jfiA
inches in length, 17 feet in
width and 14 feet 2j4 inches
in height.
The motor is 13

each

ELECTRIC MOTOR OF SOO HORSEPOWER DIRECTLY CONNECTED TO DUPLEX PUMP.
three years ago, with the ostensible purpose in view
of opening the Ward Shaft and of draining the
middle group of mines on the Comstock, hi order
to explore this lode to its very lowest depths.
This shaft was originally sunk to a vertical depth
of 2,480 feet, and just before reaching this point
has passed through the vein, which proved to be
Some
a mineralized fissure over 60 feet in width.
15 years ago this shaft was abandoried on account of the stagnation then existing in the Silver
market, and, with the cessation of work, it was

allowed to decay and partially

fill

with rock and

of all kinds.
The shaft was rehabilitated and retimbered without much trouble to the 1,600-foot level, at which
point a drainage drift was run 275 feet to connect
with the south lateral branch of the Sutro Tunnel.
Below this level difficulties of all kinds incident
to hot water and its attending evils were encounand the progress has consequently been
tered,
slow and expensive. Today the shaft is in perfect condition to the 2,430-foot level, leaving but
From the
50 feet of the old shaft to recover.
2,480 to the 3,100-foot level the work will all be
in new ground, probably free from water, so that
confidently expected that progress will be
is
it
rapid and the new electric pumps in early op-

refuse

eration.

In reopening this shaft a considerable flow of
very hot water was encountered, so that quite
an extensive temporary pumping plant was necesThis will be briefly described. On the 2,100sary.
foot level a 654 by eight-inch Knowles vertical
triplex pump, geared to a 100-horsepower type C
Westinghouse induction motor, was placed and arranged to take its water from a three-step Byron

pump

belted to a 50-horsepower Westinghouse induction motor, located on
the 2,330-foot level. In turn, this centrifugal receives its supply from a nine-inch Blake sinking
pump at the bottom of the shaft. Two loo-horse-

Jackson

centrifugal

Ingersoll-Sergeant compound air compresdriven by two 100-horsepower Westinghouse
motors, are in operation on the surface and supply this sinker with the necessary motive power.
This temporary plant is raising 300 gallons per
minute 855 feet, from the present sump to the

power
sors,

Sutro Tunnel level.
In order to supplement this plant, a rive-step
Byron Jackson centrifugal pump, directly connected
to a special Westinghouse induction motor, has

pump

feet in diameter and the steel
crank shaft, forged from one piece, is 1354 inches
in diameter and 14 feet 4^ inches long.
The total
cost complete for operation will be about $125,000.
These pumps will be supplied by either one of the
two centrifugals located in the sump at the bottom
of the shaft and operated by special 75-horsepower
motors on a vertical shaft.
The water will be discharged through a steel
column 16 inches in outside diameter, with welded

The

thickness of this pipe varies
at the tunnel level to ninesixteenths inch at the bottom. The column will
be supported by means of heavy-weight iron clamps
six inches in length, which in turn will rest upon
To resist the pressure
the wall and end plates.
of 675 pounds to the square inch, male and female
flanges are used and each fitted with a lead-filled
copper gasket.
Electric current is taken down the shaft at 2,240
volts over a three-conductor lead-covered steelarmored cable of 400,000 circular mils capacity.
The electric equipment, from the automatic oil
circuit-breakers on the surface to the motors themselves, is the best that money can buy, so that
once in operation, with the splendid Westinghouse
plants of the Truckee River General Electric Company behind it, results are anticipated that have
never before been approached for this class of
flanges.

steel

from one-fourth inch

work.

Old Time Telegraphers Meeting.
The annual meeting

of the Old Time Telegraphers and Historical Association and the United
States Military Telegraphers was held in Washington, D. C, this week.
The following officers
were elected
President, Harvey D. Reynolds, superintendent, Postal Telegraph-cable Company, Buffalo, N. Y.
first vice-president, George A.
Burnett, superintendent, Great Northwestern Telegraph
Company, Buffalo, N. Y.
second vice-president,
I. McMichael, general superintendent. Great Northwestern Telegraph Company, Toronto third vicepresident,
George F. McDonald, superintendent,
Great Northwestern Telegraph Company, Ottawa,
Canada; executive committee, William H. Young,
Washington, D. C. J. C. Barclay and Charles C.
Adams, New York, all former presidents of the
association; Hugh J. Fry, Milwaukee, and three
others to be named by the president. Niagara
Falls was chosen as the place of meeting next
year, the local executive committee to fix the date.
:

;

;

;

;

:

:
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THE SMALL CENTRAL
Practical Hints on

Its

October

STATION.

of transformers

Line Construction.
Transformers.
of
Mountingshould be hung from cross-arms
high-tension lines, and should be
and with safety. Reinforcement of

—Transformers

not used for
reached easily
cross-arms is
necessary when extra large or heavy transformers
In cases where the transformer is
are hung.
liable to interfere with a lineman in reaching the
top of the pole, a bottom arm should be placed
Never install a transformer so as
underneath it.
to interfere with regular line work.
Where the three-wire system of secondaries is
employed, the neutral wire should always be

secondary

two-wire

In

grounded.

also advisable to ground one wire.
also requires additional grounds at

work it is
Good practice
premises

the

Where a number of transeach consumer.
formers are connected in multiple, each transIn conformer should be grounded individually.
necting a two-wire meter, the fields should be
placed in the grounded side of the system in
order to avoid a loss of revenue due to the
meter being shunted by other grounds in the
When making meter inspections
same building.
always examine all grounds in the building, reof

newing the same when necessary.
Division of Service. As far as

—

possible,

the

be .supplied with service should be
cut into subdivisions having definite boundaries.
These subdivisions should be made with regard to
territory

to

and

series-arc

maps

alternating-current

or

subdivisions

districts

These

circuits.

should be drawn out on

any circuit
should be immediately put upon the maps. In this
way a full and easily followed record of all line
work is always at hand in case of trouble. These
maps should locate all arc lamps, primary circuits,
secondaries, where feasible, transformers and their
capacity,
junction poles and any other appur-

and

of the city,

tenances

changes

liable
in

to

be

all

useful

Arrangement

of

Circuits.

case

in

of

— Bring

as

few

lines

into the station as possible.
Do not operate alternating circuits at 1,000 volts where 1,100 volts can
be carried equally as well.
better service will
be maintained, while the wire difficulty will be
lessened materially.
On the other hand, do not
operate with less than two main trunk lines leading from the station, and take these to centers
of distribution over streets in which there are few
telegraph and telephone poles already set and

A

where

there will be the
to public good-will,

least

public

objection.

Cater
even though additional
expense be incurred by so doing.
Series circuits should be so laid out as to require, excepting main lines, but one line on a
street.
Go down one street and return on another.

Where

is
employed, the line
such as to allow of cutting out a number of lamps in one district without interfering with the remainder. This will be
found of advantage in cases where a fire necessitates
cutting out any section or where open
circuits or grounds are being located.
All line wires should be well drawn up in order
to prevent crosses.
A sag of from 12 to 24
inches will be found sufficient for a span not exceeding 125 feet.
Each circuit should occupy tne
same position on each pole with reference to the

series

construction

lighting

should

other circuits.

be

rule

is carried out, a lineglance where to locate a
certain circuit on any pole on the company's lines.
First branches, in going out on the trunk lines,
should be taken off below, allowing feeders for
distant points to remain above.
This arrangement
will afford ease of repair to the lines most liable
Lines to distant points will, as a. rule,
to need it.
supply a small demand in comparison with those
taken off near the station, which, in this instance,

man

is

will

assumed

trict,

with

If this

know

to
its

at

be

a

placed

near

the

business

dis-

heavy demand for current.

Continual-service high-tension lines should be
strung on the top cross-arms. Street-lighting circuits and those supplying commercial lights least
liable to day use should be given the lower arms.
This will give linemen an opportunity to work
during the day on the lighting circuits without
having to come in contact with live wires. This
may be taken to apply to secondary circuits also,
they are of low tension. Never attach secondaries and primaries to the same cross-arm unless on opposite sides of a pole.
Twenty-four-hoursince

sometimes

service.

Branch circuits ought properly to lead from rearms except in case of single arc loops,
which may be taken from an iron break-arm located on an outside or end pin. Where alternatingcurrent circuits branch both ways from one pole
at cross streets, the two branches should be joined
and but one pair of taps taken to the main line.
Practical Hints. Fuse boxes for protecting
main lines are placed on the first pole, each side
verse

—

of the trunk line.

Guard wires (two No.

10 galvanized-iron wires)
stretched between the tops of poles which
include a span over which numerous telephone and

are

telegraph wires cross.
These guard wires are
strung on six-pin cross-arms, (one on each outside
pin) attached to the tops of the two poles.
Line wires should be tied to insulators by passing the tie wire around the insulator and then
twisting each end of the tie wire
four
times
around the line wire. All joints in solid wires
should be made Western Union style, with four
turns on each end and joints in copper, then soldered.
Good practice requires the joint to receive,

two

first,

layers of rubber tape; second,

of black friction tape,

and

third,

two

layers

an outside coat-

ing of asphaltum paint.
The sizes of tie wires recommended with line
wires varying from No. 000 to No. 4 are as fol-

lows:
Size of

Size of
Tie Wire.
No. 4
No. 4
No. 1
No. 1
No. o

Line Wire.
No.
4
No.
2
No.
No. 00
No. 000

Ends of

all tie wires should
be cut close to
wires after being twisted about the latter.
Bules for Linemen.— Where the territory to

line

trouble,

etc.

are

lines

additions to

construction,

line

strung on a special
type of insulators, thereby affording a ready means
by which the lineman may recognize live circuits.
This scheme is only employed on high-tension
service

be supplied has been divided into districts or subdivisions, it is well to operate under a given set
of rules and diagrams, in order that the line construction in the several districts shall be uniform.
This will enable linemen of one district to operate
anywhere on the system with safety and without
hesitancy.
rules are selected from a set in
by the Association of Edison Illuminating
Companies and are standard practice everywhere

Rules for Line Foremen.

No

wire of smaller size than No. 6 B. & S.
gauge shall be used for either primary or secondary work.
2. All arc line wire shall be erected on doublepetticoat

glass

insulators.

Alternating-current and arc line wires shall
in no case be placed upon the same cross-arm
unless the pole is between.
4. All joints shall be well soldered and taped.
5. Secondary lines shall at all points be at least
18 inches from primary or arc lines unless covered
with heavy porcelain tubes.
6. Fuse
boxes shall be placed upon all branch
3.

circuits.

The main circuits shall not be fused as long
the wires are maintained of the same size as
at the station.
8. Fuse
boxes for branch circuits shall in all
cases be fused 25 per cent, smaller than the main
fuse at switchboard
and in no case shall branch
fuse boxes be fused with copper wire.
9. Fuse boxes for branch circuits shall be placed
upon the first pole from the junction pole.
10. Transformers shall not be placed on the exterior of buildings, sheds .or other property belonging to the consumer.
11. All poles having transformers or fuse boxes
upon them shall be stepped.
12. No fuse box or transformer shall be placed
upon a junction pole or lamp pole, except where
absolutely necessary, in which case the office shall
be notified and permission obtained.
13. Transformer poles shall in all cases have full
six-pin arms.
14. In placing transformers for motors, one kilo7.

as

;

watt

should

be

prevent high-tension current
wires.

The

neutral

circuits.

of the utmost importance that the priprotecting each transformer shall be
of a size proportionate to the capacity of the transformer. When a transformer is fused excessively
heavy, or with fuses of dissimilar sizes, one fuse
only is liable to blow, thus leaving current on the
defective transformer.
when a primary fuse on
19. It is essential that
the transformer is blown through any cause the
secondaries should be disconnected from the transformer and the latter tested to full line voltage
between the primary and secondary coils so as
to determine that there is no breakdown in the
insulation between these coils.
20. All
alternating-current
circuits
should be
tested daily for grounds.
21. All series lighting circuits should be tested
for grounds within 10 minutes after the circuits
are taken off, and for open circuits, crosses and
grounds at 12:10 p. m. and 3:10 p. m., and also
one hour before starting time.
18.

It

mary

is

fuses

[To be continued.]

New Spanish

Markets.

American trade prospects in Spain as a result
of the commercial agreement between the United
States and Spain, which went into effect September
1st,
are detailed in a report by Consul-general
B. H. Ridgely from Barcelona.
By the terms of this new agreement Spain concedes to the United States the lowest scale of its
new tariff. Out of a total of 66,000,000 pesetas
worth of machinery and tools imported annually
into Spain, only about 2,000,000 is credited to the
United States. The new agreement should encourage American machinery exporters to work
the Spanish market more vigorously.
Dynamos, electric motors, etc., not exceeding the
weight of 400 kilos (880 pounds) will pay 75
pesetas
per 100 kilos instead of 100
($13.50)
pesetas ($18)
over 400 kilos, 375-2 pesetas ($6.75)
instead of 50 pesetas ($9). Telegraph and telephone fixtures, 2.50 pesetas (45 cents) per kilogram instead of three pesetas (54 cents). Arc
lamps and parts for same, excepting the carbons,
will pay two pesetas (36 cents) per kilogram instead of four pesetas
(72 cents). Incandescent
electric lamps, eight pesetas ($1.44) per kilogram
instead of 13 pesetas ($2.34).
substantial reduction is brought about in the duties of all kinds
of iron and steel bars, rails, plates, etc. Cast and
wrought iron and steel parts of machinery all benefit greatly by being now assessed on the same basis
;

A

imported from European treaty countries.
if
[The monetary conversions of the consul-general

as

The following

use

1.

1906

wire of all three-wire secondary circuits must be
grounded, and also one side of all two-wire sec-

Construction and Operation.

(Continued.)

XIII.

to

from reaching the secondary

ondary

CHAPTER

is

13,

allowed

to 30 horsepower, except
are installed upon one

for each horsepower up
where a number of motors
group of transformers, in

which case the capacity, may be reduced in accordance with the condition of load.
15. In connecting two-wire consumers upon threewire secondary circuits, care should be taken that
the load is evenly balanced as to location and
time of burning.
16. Wherever
practicable, consumers should be
grouped upon one transformer, or system of transformers, and secondary wires.
17. The object in
grounding a secondary wire

are based on the Spanish peseta at 18 cents American currency, presumably the present exchange
value of the peseta. Import duties in Spain, however, are payable in gold, and the value of the
gold peseta is 19.3 cents.]

Testing Street-car Safety Devices.
In accordance with an act of the Legislature, the

Massachusetts

Railroad

the investigation

or street railways.
nearly

100

devices

for

Commission has taken up

of safety

At

devices for

a hearing a

street

cars

few days ago

inventors and promoters offered
consideration, but these were

their

only

examined. The board will soon have a
street car ready for demonstrations of these devices.
The car will be operated on the Newton
Street
Railway Company's tracks in Newton.
Among the devices already brought to the commissioners' attention are over 30 fenders, three
cursorily

headlights,

a

three switch
eral

trolley

ventilating device, five
devices, three fire

retrievers

and

block signals,

extinguishers, sev-

some

special

signals.

Western

Electrical Inspectors to Meet.
The second annual meeting of the Western As-

sociation of Electrical Inspectors will be held in
the assembly room of the Denison Hotel, Indianapolis, Ind., on October 17th, 18th and _ 19th.
The program is an interesting one and includes
committee reports, tours of inspection, and discussion of problems encountered by inspectors in the
performance of duty.
Special committees will report on 12 important subjects affecting electrical
inspection and public safety.
One of the interesting trips will be an inspection tour of the electrical equipment of the Indianapolis and Cincinnati
Traction companies' single-phase railway.

A
''The

correspondent of the Boston American says
telegraphers

are

responsible

for

the

new

customary, among telegraphoperators while conversing on the wire to spell
the words as they sound and to abbreviate as
much as possible. In proof of the assertion, Mr.
Andrew Carnegie is an old-time telegraph opstyle of spelling.

erator."

It is

October

New

13,
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Line of the Toledo, Port Clinton
and Lakeside Railway.

Up to the nresent time the Toledo, Port Clinton
and Lakeside Railway, one of a network of Ohio
and Indiana lines, has operated cars from the Toledo city limits to Genoa, 10 miles, over the tracks
of the Lake Shore electric railway, and has its
own traffic arrangement with the city company for
entrance to Toledo and the use of the terminal station.
The company has now arranged for an independent entrance to Toledo, confident that it will
priprove a profitable addition to its holdings.
vate right-of-way was secured from the present
junction north to the village of Curtice, thence to
Booth and into Toledo by way of a city line, which

protecting the hose lines will be on the first
car out, and this will enable the company to keep
up the usual schedule, granting, however, that the
conflagration does not assume such proportions
The installathat this could not be accomplished.
tion of the system meets with the hearty approval
of the fire department and will undoubtedly prove
of great value on occasions where the use of the
traction company's apparatus is made necessary.
for

A

A

shorter route to the center of the city.
section is now practically ready for operation.
The standard construction which was
adopted by the company, in building the remainder
of its line, has been followed for track, roadbed
and overhead equipment. An overhead crossing is
made at Clay Center witn the main line of the
gives

a

The new

Lake Shore and Michigan Southern Railway.

A

sub-station located near the limits of Toledo
power for operating cars over the new
three-phase 20,000-volt transsection of track.
mission line is led from the power house at Port
will furnish

A

Line-equipment Exhibit at the

Columbus Convention.
The plan view shown herewith

will give a clear
exhibit of Stombaugh guy
anchors and Kearney cable clamps, which is to
be made by W. N. Matthews & Bro. of 203 North
Second Street, St. Louis, at the American Street
and Interurban Railway convention to be held at
Columbus, Ohio, next week. This enterprising
firm has taken a space 20 by 20 feet in Section B,
Spaces 18 and 19, Building 6, and will exhibit
four corner poles, which will show the Kearney
cable clamp and Stombaugh guy anchor under
actual conditions.
One of the four poles is made
up in the old manner more clearly to show the
advantages and saving to be gained by the use of

idea

of

the

elaborate

29S

Power Plants

of the

Columbus Railway

and Light Company.
The power plants and systems of the Columbus
Railway and Light Company of Columbus, Ohio,
are among the most modernly equipped stations in
the Central West. 1 he company was incorporated
in Ohio in 1903, and acquired by lease the Columbus Railway Company and the Columbus Edison
Company. On July 1, 1906, the company also acquired operating control of the Central Market
Street Railway, which was one of the Appleyard
properties, but was obtained by the Ohio syndiThe Central Market
cate at a receiver's sale.
Street Railway owns 16 miles of track and leases
The Columbus Railway and Light Com15 miles.
pany owns 107 miles of track, making a total of
138 miles in the combined system.
The system consists mainly of broad-gauge lines
on which 331 cars are operated. On the standardgauge lines about 60 cars additional are operated,
making a total of nearly 400 cars in use. The
majority of these cars are equipped with GE-67
motors, with a scattering of GE-52 and 800, and
Westinghouse

12

and

49-

Current for operating the railway and lighting
system is generated in four stations, with an aggregate output of 10,000 kilowatts. The smallest

— SCfllE—h"=i-

fNTRancs
PLAN OF EXHIBIT OF W.

N.

MATTHEWS &

Clinton to the rotary sub-station.
stations at Genoa,

BRO. AT

COLUMBUS STREET-RAILWAY CONVENTION.

There are sub-

Oak Harbor, Port

Clinton,

Mar-

and the new one installed near Toledo,
making an average distance of 13 miles between

blehead,

stations.

The main equipment for the entire road was
furnished by the Allis-Chalmers Company of Milwaukee, including the power house and sub-station
apparatus, car motors, controllers, etc. In the main
station two horizontal cross-compound condensing
engines are direct-connected to revolving-field enginetype alternating-current generators of 800 kilowatts
each, delivering current at 275 volts, three-phase,
25 cycles. Current from each large generator is
led via six rubber-insulated cables throueh the
switchboard to three 500-kilowatt 375-20,000-volt oilfilled water-cooled transformers, placed back of the
switchboard. The sub-stations are each equipped
with a 400-kilowatt rotary converter and suitable
step-down transformer and boards.

Street-railway Fire-alarm System.
To aid in taking care of its traffic in case
big fires, the Saginaw Valley Traction Company

of
of

Saginaw, Mich., is installing the necessary elecand mechanical apparatus for the announcement of fires by box numbers in exactly the same
manner as alarms are received by the city fire detrical

partment.

When an alarm comes in at the central station,
the gong in the barn of the traction company
If the
will immediately give notice of the fire.
blaze proves to be of consequence the necessary
apparatus from the barn will immediately be taken
on the wrecking-car to the scene of the fire. and
the proper steps taken to avoid any unnecessary
delay to the cars of the city lines which are
obliged to pass the fire district. The devices used

NEW MOTOR-GENERATORS OF COLUMBUS RAILWAY AND LIGHT COMPANY.

the Kearney clamp. Each pole is anchored by a
six-inch Stombaugh guy anchor.
In addition to the cable clamp and guy anchor,
Matthews & Bro. will have a working exhibit of
their new specialty, the Lima jack box.
This will
be installed on each pole, and it will be possible
to talk by means of a portable telephone from
one pole to another. This scheme will show the
advantages of the Lima jack box. The Hold Fast
lamp guard will also be exhibited, and delegates
will be invited to try to break a lamp in a guard.
The firm will be represented by Claude L. Matthews and James R. Kearney.

BOOK TABLE.
A

Graphical Treatment of the Induction Motor.
By Alexander Heyland.
(Translated from the
Second Edition by G. H. Rowe and R. E. Hellmund.) New York: McGraw Publishing ComPages (554 by 8|4). 50. Price, $1.
pany.
1906.
A treatise covering the general theory and principles of operation of the induction motor is presented.
It gives a method of determining graphically the various losses, torque, slip, output, input
and efficiency from certain tests. Several practical
applications of the method are given in the form

of problems and their accompanying solutions.
Complete Examination. Questions and Answers
for Marine and Stationary Engineers. By CalChicago: Frederick J. Drake &
vin F. Swingle.

Pages
1906.
Co.
211 illustrations.

(4M by Wa

This work contains

city

is

limits,

The Milo

generator which generates current at 575
and 870 amperes. The construction of these
machines provides for a liberal rating and low
temperature rises and at the same time gives a
compact set of very rugged appearance and grace-

rent

volts

ful

lines.

The Columbus Railway and Light Company has
also recently installed a National induction motorgenerator set in a new sub-station at the corner
of High and Town streets. This set is used for
bridging-in on the underground Edison lighting
circuit.

This set comprises a 375-horsepower mo-

wound

for three-phase 60-cycle 4,100-volt current and driving a asoikilowatt 250-volt directcurrent generator at a speed of 720 revolutions per
minute. The present connected lighting load of
the company is about 150,000 16-candlepower lamps.
In the business section of the city the lighting
tor,

system

is

underground.

-inches), 368, with

in catechetical

The

form informa-

tion covering the various details appertaining to the
operation of modern steam plants both stationary
Special attention has been given to
and marine.
boilers, discussion of different types of engines, the
indicator,

the Milo station, just outside of the
which had a capacity of 800 kilowatts.
station has within the last month been
converted into a sub-station, and a National 500kilowatt motor-generator set installed to supply
current to the system in this district. This set is
of the three-bearing type, and consists of a 750horsepower three-phase 60-cycle 600-revolutions-perminute synchronous motor, receiving current at
4,100 volts and driving a 500-kilowatt direct-cur-

of these

the turbine and auxiliary machinery.

Atlantic Coast Line Railroad will construct
Ga., a coal-storage plant with a
capacity for storing 40,000 tons -of coal. The building will be constructed of brick and equipped with
electric coal conveyors and electrical machinery.
About $65,000 will be expended. E. B. Pleasants,
Wilmington, N. C, is chief engineer.
at

Waycross,

:
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Types

of Portland

Cement.
advance made durcement, Mr. Edwin

In a brief discussion of the
ing 1905 in the technology of
Eckel of the United States Geological Survey
has grouped Portland cement into four different
types, according to the raw materials used in its

C

manufacture.
The first type includes cement produced from a
mixture of argillaceous limestone ("cement rock")
This is the combination of
and pure limestone.
materials used in all the cement plants of the
Lehigh district of Pennsylvania and New Jersey
and also at several western plants.
The second type includes cement manufactured
from a mixture of marl and clay. This type of
mixture is used only in the states ot Michigan,
Ohio, Indiana and New York.

The third type includes cement manufactured
from a mixture of ordinary hard limestone and
This mixture is employed at many
clay or shale.
In order to preplants all over the United States.
vent the publication of statistics concerning individual enterprises, the Portland cement made from
At
slag and limestone is included in this group.
present the only Portland cement plants using a
slag-limestone mixture are those of the Illinois
Steel Company at Chicago, 111., and Buffington. Ind.
The statistics of the American cement industry
show very clearly the direction in which it is
trending. Over half the total product is still made
from a mixture of "cement rock" and limestone,
but this percentage is slowly decreasing. The marlThe proclav mixture shows a similar decrease.
portion of the product made from a mixture of
other
the
hard limestone and clay or shale is, on
hand, increasing rapidly.
Mr. Eckel"s paper on the cement industry in 1905
is published as an extract from the annual volume
entitled "Mineral Resources of the United States,
1905," and may be obtained on application to the
director of the" United States Geological Survey.

Portable Electric Tool for Rail-bonding.

A

new portable electric drill to operate on streetrailway circuits has just been placed on the market by the Chicago Pneumatic Tool Company, and
This company's
attracting marked attention.
is
no and 220-volt drills have been favorably known
to the trade for the last two years or more, and
the mechanical features of these machines have
been retained in the new drills.
The accompanying cut shows a 550-volt drill in
operation on rebonding w-ork. It is shown drilling
seven-eighths-inch holes in hard steel rails, and
a fair idea of its size can be obtained by com-

portable

electric

grinder

w-ound

for

500

October
to

650

on railway work. This grinder
weighs 20 pounds and drives an' eight-inch-diameter by iJ4-inch-face emery wheel at a speed of
volts,

for

use

revolutions per minute. The tools will be
shown in operation at the convention of the American Street and Interurban Railway Manufacturers'
Association, October 15th to 19th, at the State
Fair Grounds. Columbus, Ohio, in space B, 3 to 5,
2.500

Building No.

A

3.

13,

1906

Stromberg-Carlson Interurban
Railway Telephone.
The large increase in the number of interurban
raihvays, both electric and steam, the need of
rapid and frequent train service, the desire and
advisability of a more flexible system, have made
necessary a change in the old methods of issuing
orders to conductors, engineers and motormen.
The telegraph, with its copied orders, is not practical where stations are close together, the block

35-foot Direct-connected Fan.

The Allis-Chalmers Company for some
has made a specialty of large ventilating

years past
fans, with
These are

diameters varying from 12 to 35 feet.
They are
of the double-intake center-draft type.
built up of sheet steel and angles, the blades being
rigidly fastened to sheet-steel arms, which are in
turn clamped between two cast-iron centers, so
shaped as to present the least possible resistance
to the air as it enters the fan
the blades are also
well braced to insure their running true. The sides

»iB6

CA„

TEL HFG CO

RAILWAY

SYSTE*

;

ROCH^

""••0

FIG.

I.

JACK BOX.

maintain. With the
mistakes can be made,
no guesswork, no wrongly read orders the correct understanding of an order is acknowledged
as soon as it is delivered.
The method of applying telephones to railway
trains and electric cars, worked out by the Stromberg-Carlson Telephone Manufacturing Company of
Rochester, N. Y., is as follows
Each train or each car, if an electric railway, is
equipped with a semi-portable telephone. This
telephone can be used direct from the car by
making connection with the telephone line wires
in one of two ways
First, by bringing into use the cord and plug

system

too expensive
dispatching telephone no

FAN 35 FEET

IX

DIAMETER DIRECTLY CONNECTED TO
STEAM ENGINE.

of these fans are enclosed from the periphery of
the intake to the periphery of the outside or top
of blades by steel plates reinforced by angle rings
on the outside and by angles on the sides of the
blades on the inside. The fan is usually mounted
upon a hammered iron shaft secured to it by heavykeys.
Then large set collars in halves are placed
one upon either side against the fan centers and
clamped in recesses turned into the shaft; these
prevent the fan from working upon the shaft.

is

to

—

A

FIG. 2.

INTERURBAN RAILWAY TELEPHONE SERVICE.

with which each instrument is provided, inserting
the plug in the jack box (Fig. 1), which is usually
mounted on a pole at the switch or along the
These are located at intervals
track, as in Fig. 2.
along the line wherever they are needed.
using
the
Stromberg-Carlson jointed
Second, by
extension pole, which is provided with a jack,
mounted in the lower end, in which the plug,
attached to the telephone, is inserted as in the
plug box above described. The opposite end is

PORTABLE ELECTRIC DRILL FOR RAIL BOXDING.

panson with

the men in the picture. This size
of drill weighs 35 pounds, and will drill a seveneighths-inch hole through an ordinary- rail in less
than two minutes. The electrical parts are built
to operate at 500 to 650 volts without external
resistance, and a quick-break barrier-tvpe switch
many times the normal ampere rating of the drill
is mounted directly on the housing.
The insulation
is
of the highest type throughout, and the drills
are built to withstand the conditions of severe
service in street-railway construction and maintenance. Special precautions have been taken to prevent any danger of shock to the operator should
any part of the windings become grounded, and
in the hands of operators of average intelligence
this danger has been eliminated.
The above company has also brought out a

bronze-bushed water-jacketed bearing

is

placed upon

either side of the fan, and these bearings, braced
by suitable columns, are supported on long sole
plates, the ends of which rest on the foundation

and are securely bolted

to it.
These fans may be
arranged for direct connection to the motive power
or provided with pulleys for belting.
When the
fans are required to be placed in damp and dirtypassages, the direct-connected unit has many advantages, for the use of belting under such condi-

tions is far from desirable.
The limited space
available in such cases is also another argument in

favor of this arrangement. The fans may be driven
either by small engines or by electric motors preferably induction motors, where alternating current
can be supplied. In the case illustrated a ReynoldsCorliss engine supplies the power.

—

FIG. 3.

provided

CITY RAILWAY TELEPHONE SERVICE.

with

two

wires. The pole
and substantially

is

hooks

for

catching

the

line

jointed, thoroughly wired, well

built, and when put together is
connected. Thus in the open country
and where there is no plug box at hand, instant
communication can be had by this means with
the dispatcher, superintendent, or with any station
on the line.
City lines are also feeling the need of such a
system, and the sen-ice is rapidly extending. Fig.
3 shows a box in service on a city line.

electrically

October
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Single-phase Equipment for the Washington, Baltimore and Annap-

Rail-

While the telephone is recognized as an efficient
instrument for the dispatching of steam and electric
trains, up to the present time such a system has been
considered expensive. To equip a line with a telephone system has required the construction of booths
at frequent intervals and the installation of telephones to be kept under lock and key. Each conductor has had to carry a key which necessitates
his getting off the car and consuming valuable time
unlocking and locking the booth.
The booths are
not infrequently destroyed by grass fires or overturned by windstorms, and are always subject to
frequent repairs because of the action of the elements, rodents, etc.
George H. Metheany, a practical telephone man
from the interurban district of Ohio, has invented
and obtained broad patents on the Lima jack box,
for use in steam and electric train dispatching. This
jack box enables the train crew to obtain instant
connection with the dispatcher without the delay
of lock and key and without leaving the car.
Fig. 1 shows the Lima jack box ready for instant
use within convenient reach of the car.
Fig. 2
shows the ease of "plugging-in" for connection to
portable telephone.
Fig. 3 shows the parts of the
Lima jack box grouped in the order they are assembled.
It will be noticed that the spring-iack holder
completely insulated from the outside casing.
is
The spring jacks are made especially heavy and are
mounted on a fiber block. The connections pass

olis Railway.

The announcement that the Washington, Baltimore and Annapolis Railway has finally adopted
the
for

single-phase system and has placed contracts
the entire electrical equipment required, will

attract

considerable interest in engineering and
railway circles, partly because the original promoters of this line were the first to adopt the
single-phase system.
Some three years ago contracts were let for the
construction of this line, but, owing to financial

road was never built.
It will be
compare the electrical equipment pro-

the

difficulties,

interesting to

posed at that time with the present equipment,
which has been ordered from the General Electric
Company and which represents the present state
of the art.
In the former plans

for

single-phase

equipment

between Baltimore and Washington it
posed to use a trolley potential of 1,000

volts, cur-

was pro-

rent being delivered at this voltage at a frequency
of 16% cycles per second.
The present contract
calls for a trolley potential of 6,600 volts at a
frequency of 25 cycles per second.
On the cars
a four-motor equipment was proposed, each motor
having a capacity of 100 horsepower.
The new
car equipments will consist of quadruple GEA-603
motor equipments for direct or alternating currents,

will be delivered by that company at 6,600 volts
three-phase to a transformer substation located
about three miles from Chesapeake Junction.
In
order to obtain a balanced load on the three-phase
generators, the current as received at the substation will be changed from three-phase to twophase by groups of two transformers connected
three-phase on the 6,600-volt primary side and

two-phase on the secondary side.
Half of the
transformers will have the secondaries wound for
volts and the other half for 33,000 volts.
6,600-volt windings will all be connected in
parallel on the same phase supplying single-phase
current to the trolley as far as Academy Junction.
The 33,000-volt secondary windings will all be

6,600

The

connected

multiple on the second phase, to the
transmission line, which will supply
a
stepdown substation located at
Academy Junctiqn.
The Chesapeake Junction
substation will contain seven 800-kilowatt watercooled transformers, three with 33,000-volt secondaries and four with 6,600-volt secondaries, one
of the latter transformers forming a reserve.
At Academy Junction there will be four watercooled transformers, 25 cycles, 800 kilowatts, reducing the single-phase 33,000-volt current of the
transmission line to 6,600-volt current suitable for
delivery to the cars.
These transformers will supply the Baltimore and the Annapolis sections of
in

volts
current
to

33,000

the line.
The substation at Academy Junction will be
located adjacent to the car barns.
For greater
safety in inspecting and handling the cars, all
of

A
iV

Fig.

1.

Lima Jack Box Ready

for Use.

Fig.

2.

Conductor "Plugging In."

Fig.

3.

Parts of

Lima Jack

Box.

Fig.

4.

Plug Engaged.

Fig.

5.

Plug being Withdrawn-

METHEANY-MATTHEWS INTERURBAN RAILWAY TELEPHONE.
through mica bushings and are soldered to the
weather-proof wire on the back of the spring-jack
holder.
As a still further precaution the jack plug
is equipped with a fuse which will blow if a high
voltage were to get through, thus protecting the
conductor and his telephone from accident.
The
Jilugs
have long handles and are so constructed
as to leave no metal parts exposed or uninsulated
in the jack box.
There is absolutely no chance of a short circuit
or DTound.
The lock washer shown at the bottom
of Fig. 3 securely holds the spring-jack holder in
the casing and cannot be removed without special
tools.
This prevents the possibility of irresponsible
persons tampering with the inside of the box.

and
box and

show

cross-section of the Lima
the parts look when assembled.
Fig. 4 shows the plug engaged and ready
for conversation, the metal ball
being displaced.
Fig. 5 shows the plug being withdrawn and the
manner in which the ball drops back into the opening and closes it perfectly against the entrance of
Figs. 4

jack

5

the

a

way

dust, moisture and insects.
The cone-shaped mouth
of the plug opening guides the plug instantly to its
position.
This cone-shaped mouth in conjunction

with

the outer cast-iron shell of the receptacle
forms a double petticoat which effectually shuts off
rain, sleet and snow.
The Lima jack box has been in constant use on

Wayne, Van Wert and Lima
Railway Company for over a year and a half. One
the lines

of the

Ft.

is installed every half mile so that the crews do not
have to go more than a quarter of a mile at any
time to obtain instant communication with the dispatcher's
office.
The boxes are also installed
throughout the lines of the Muncie and Portland
Traction Company and several others.

The patents and rights of manufacture of the
Lima jack box and plug have recently been purchased by W. N. Matthews & Bro., 203 North
Second Street, St. Louis. Those who attend the
street-railway convention at Columbus next week
will be given an opportunity to inspect the working exhibit of the device in building
space 18.

6,

section

B,

motor having a capacity of 125 horsepower.
While the first proposed motor equipments would
each

have driven the cars at about 40 miles per hour,
the new equipments, totaling 500 horsepower, will
enable express trains on the road to attain a speed
on straight, level track of 60 miles per hour.
The details of the new road have been carefplly worked out by the Roberts & Abbot EngiSingleneering Company of Cleveland, Ohio.
phase equipment was chosen only after the most
careful study had made it appear that this system
would prove most economical and best adapted
to meet the special service conditions existing on
this

road.

-

Some

60 miles of road will be operated by the
new company. The main line will be constructed
between Baltimore and Washington, with a branch
line from a point on the main line near Odenton
This station on the new
extending to Annapolis.
Over
line will be known as Academy Junction.
the main line between Baltimore and Washington
an express and local service will be established,
express cars being operated under a 15-minute
headway and making the run in 72 minutes. The
roadbed will be double-tracked throughout, with
sidings arranged at suitable intervals so that locals
may be sidetracked to enable the expresses to
The rolling stock equipment
maintain schedules.

Nineteen express cars,
to be very complete.
capable of making 60 miles per hour on a tangent
In addition two
level track, will be operated.
work-cars will be equipped, each sufficiently powerful to haul a train of five ordinary passenger
coaches at 45 miles per hour, while four lower
powered cars will be used for local service. These
last-mentioned cars will run at a speed of 45
The express and work-cars will
miles per hour.
each be equipped with four GEA-603 (125 horsepower each) A. C.-D. C. motor equipments with
train conthe Sprague-General Electric type
The local cars will be similarly controlled
trol.
driven
two
instead
of
four
GEA-603
by
but will be
motors.
Power for the new road will be purchased from the
Potomac Electric Company at Washington, D. C, and
is

M

the trolley circuits in the car barn will be arranged for 600-volt direct-current, and for this
purpose two 300-kilowatt motor generator sets
will be installed
in the transformer
substation,
changing the 6,600-volt alternating-current to 600
volts direct current.
The motor end of these
motor generator sets will be connected direct to
the trolley circuits, one phase being fed from the
trolley coming from Chesapeake Junction and the

from the Academy Junction transformers.
feeder regulator will be placed in one phase
so that the motor generator sets will act as balancers, permitting the Academy Junction transformers connected on phase "B" to feed into the
trolley line supplied by the Chesapeake Junction
transformers on phase "A."
In addition to acting
as balancers and to supplying current to the cars
in the barns, the motor generator sets will also
supply direct current to the motors in the repair
shops located at this point.
Government regulations within the District of
Columbia prohibit the use of the track return, so
that within this section the cars will be operated
with a double trolley. This portion of the tracks,
as well as that within the city of Baltimore, is at
present operated by direct current, and the new
cars are designed to operate on direct current over
these sections of the line.
The present Washington, Baltimore and Annapolis Railway Company, which is constructing
the line, is quite distinct from the initial corporaThe new company, under the head of its
tion.
president, Mr. George C. Bishop, has considerably
broadened the former plans. Land has been purchased for a wider right-of-way along the route,
and new bridges are being built so that the roadbed will be excellent.
The engineering work is
in charge of the Roberts & Abbot Engineering
Company of Cleveland, Ohio, and contracts have
been placed with the General Electric Company
for the complete electrical equipment.
The construction
and operation of this road will be
watched with great interest, as it is one of the
largest and most imporant installations
of the
single-phase railway system ever undertaken.
other,

A
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Electrolytic Disintegration of
and Gas Pipes.

Water

of the Central States Water
Works Convention, held in Cincinnati, Ohio, on
September 27th, a discussion of service-pipe electrolysis took place which- was interesting mainly
because it brought out the fact that while all
participants were convinced of the existence of
such electrolytic injury to the water and gas-pipe
lines in cities, there was a decided difference of
opinion as to the identification of the sources of
leaky current productive of the damage. The Western Electrician gives the following condensed report, not as indorsing the sentiments expressed,
but as showing the contentions of the "other side."
Mr. Joseph J. Pater, formerly of the Hamilton
(Ohio) waterworks plant, reviewed with some pride
the fact that he and Mr. Rowe of Dayton had
started the agitation on this subject in the asso-

At

the

session

some time ago and had kept

ciation

it

up ever

emphatic in asserting that the
trouble was due mainly to the single-trolley system

He was

since.

of electric traction, and unequivocally declared that
the remedy was the adoption of the double-trolley
system throughout. Interesting was the statement
incidentally brought out, that Cincinnati owed its
double-trolley system, said to be the only one in
the United States, to the resistance made by the
Bell Telephone Company to having its service interfered with by the ground return of the Main
Street single-trolley line. The ground had been
used for a .return by the telephone company, and
as it had "seen it first," it secured a perpetual
injunction against the use by the Cincinnati Street
Railway Company of the single trolley. NecesIn resarily this brought on the double trolley.
viewing the address one may look at this point
for a statement that Cincinnati, owing to its doubletrolley system, is immune from electrolysis of subterraneous service pipes, but he will look in vain.
Reasons are given why the current leaks from
the rails. Chief among these, it is asserted, is
the inefficiency of all existing rail bonds. It is
asserted that the Edison bond, most frequently
used, becomes worthless in six months because
the joint between the uniting copper strand and
the smooth hole in the rail into which it is inserted becomes destroyed by oxidation of the hole
walls
also, that even welding the rails together
will not do, because a considerable length of rail
cannot be joined by welding, owing to the expansion and contraction due to heat and cold.
To one of impartial judgment it appears that
the relator does not give much credit for common
sense to the engineers who have introduced the
welded rail joint, as it is well known that they
allowed 1 for expansion by providing expansion joints
at suitable distances.
;

j

Mr. Pater

is

convinced

that;

owing

to

electrol-

the life of water mains is reduced from a
possible one hundred years, which should be attained by clean gray cast-iron pipe laid in good
soil, to from 18 to 20 years.
Dayton's case is cited,
ysis,

where some water mains were taken up

wholly

so that a pick could be driven right
through the walls. "In the evening it was hard,
it
had oxidized," said Mr. Pater, "yet the same
main in the morning was soft when first taken
out of the ground, because its tenacity was destroyed, its strength was gone. The same conditions exist in St. Paul, where they are bringing
suit against the street-car company.
Suits are being brought at other points. Judge Carter of Indianapolis has decided that the street-car company
must seek the remedy, and not- the waterworks
companies and other companies that use pipe, because there is no place to put the pipe but in
the ground, and the street-car companies must
seek the remedy."
To show the extent of this danger the investigations of Mr. Brownell of Dayton are cited, who
is said to have taken pieces of steel as large as a
man's thumb from the foundation columns of
"skyscrapers."
As an argument in favor of the double-trolley
system Mr. Pater's address was weakened by himself in citing Mr. John W. Hill, the engineer now
in charge of the Cincinnati waterworks, as authority for the statement that there is a slight current
on the water plugs even in the city of the double
disintegrated,

This, though the pipes
of from 200 to 250 pounds
Pater closed his address
with the assertion that the use of the double trolley is the only preventative of electrolysis.
Mr. George Hornung, formerly superintendent
of the Newport (Ky.) waterworks, and now consulting engineer in Cincinnati, took up the discussion from the viewpoint of the waterworks as
well as the electrical engineer, he having frequently served as one and the other. He was consulting engineer for the Main Street road referred
Concerning his experience there
to by Mr. Pater.
he is thus reported
remember in extending that road that I
"I
hitched to everything I could get hold of for the
The road was operated two or three
single trolley.
years before the telephone company made any fight
upon us. There was no evidence of any electrolyThe road was opsis anywhere upon that line.
erated afterward for a number of years before the
Cincinnati people 'knocked' it, and still along this
line you will find no electrolysis of the water pipe.
Now, to say that there is no electrolysis would be
nonsense.
know there is but to say that it
is
due to the single-trolley system is something
that I will take issue with.
You can produce elec-

mains

go

will

to

pieces.

may have stood a test
when laid down. Mr.

We

;

trolysis from
this country

any stray currents.

we had

in

work

Those currents

at

retically,

system

right along.
Theoa preventative, but
practically we know that the difficulties to be overcome are such that it is not a sure preventative."
Numerous features mentioned brought out very
strongly the fact,, animadverted upon by the first
speaker, that the double-trolley system in Cincinnati is no protection against electrolysis.
There are
so many leaks, it is asserted, that horses have been
killed by contacting with fallen wires of this sys-

are
the double

is

tem.

On

one occasion a motorman of a single-trolley
reported that his lamps glowed when he accidentally got his trolley in contact with one of
the wires of the double-trolley system.
This could
have resulted only in case there was a ground in
the double system, which would give a current
through lamps of the single-trolley car in case connection was established by the trolley pole between
the double-trolley potential and the single-trolley
line

ground return.

As the suit against the single-trolley company
referred to by Mr. Pater was on at the time, the
speaker, realizing that this was pertinent evidence,
procured a car and verified the motorman's statement by making the lamps glow through the connection mentioned. Next day, to test the amount
of leak, he tried to run the car with this purloined current. Though there was not sufficient
to start the car, a perceptible torque was observed,
the speaker said.
Some time later this experiment
was repeated in the presence and for the benefit
of an English engineer who had been commissioned by his government to investigate whether
the double-trolley system was a protection against
electrolysis.

This

engineer

stated,

Mr.

Hornung

that the English people were unwilling to
have the single trolley, as it would ruin their
water pipes. The practical demonstration of leakage by making the lamps glow was conclusive for
this engineer.
He reported to the effect that the
double trolley was not a complete protection against
said,

electrolysis.

As another proof of this fact M'r. Hornung
stated that he used to observe the ammeters on
the single-trolley switchboards and note their reading drop to zero when all the cars had been run
into the barn, whereas in the Cincinnati doubletrolley system the ammeters did not go to zero
"by considerable." This showed that electricity
was being forced from the
ground and back again.

machines

the

into

The

following discussion as to exact producing
ensued:
Mr. Pater: Would you say that where a street-

cause

company uses

car

not

the

dangerous

earth for a return circuit
the water mains?
say it is; but other currents

it

One is informed that electrolysis has buckled
Brooklyn Bridge. It is conceivable that the
shore fastenings and supports may have been weakened, but how the bridge structure proper could
be buckled by this cause one cannot at this distance perceive.
"For a mile on one side of the Brooklyn Bridge,"
M'r,
Pater continues, "the people who have shops
where one or two hundred girls and men are
employed on sewing machines, go out into the
streets and put in copper plugs and run wires
into their plants, getting sufficient current to run
10 or
sewing machines from one little plug
15
pui into the water mains."
And further: "In many towns they have the
Holly system and are only ordinarily using 40
to 45 pounds domestic pressure, which is all that
needful; hut just as soon as the fire alarm
is
goes in. extra pumps are turned on or the velocity
-I
hr pumps increased, so as to put on a pressure
of 100, 110 or 115 pounds. Above that the water

Mr. Hornung: I
do the same thing.
Mr. Pater: Are not
from the ground?

1

If

nothing else but single trolleys or
railroads operated by electricity, we might blame
them for it; but all your large generating stations
produce more, much more, current than your railroads do for lighting and other power purposes.
The currents which the railroads use, being of
high tension, are almost impossible to insulate.

trolley.

the

October

is

Hornung

to

the

other

currents

kept

The

wires are kept from the
ground, but the currents are not kept from the
ground on account of the leaks. Theoretically, we
M'r.

:

ought to get a certain

result,

and our aim

is

to

reach that result practically. Let a wire from a
double-trolley system drop on the street, and see

what it will do.
Mr. Pater: You mean one wire, or two?
Mr. Hornung
One trolley wire. A stray current from an electric road will produce electrolysis.
A current from any other generator will do
:

the same.

Mr.
at

the

Veach

:

station,

All the
are they

generators
not?

are

grounded

M'r.
Hornung: Not necessarily. We aim to
have a mechanical return, you know. We don't
want to ground them, but there are unsurmount-

able

difficulties

we cannot

13,
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a mechanical standpoint that
wipe out. The railroad comdo it, for it is a loss to them which

from

entirely

panies want to
they would avoid if they could. They appreciate
that fact. There was a time when the Main
Street line did not produce any electrolysis along
the line it was running over. I investigated that
when the first reports came out about electrolysis,
which occasioned as much interest as did the quesI said to
tion of microbes when first broached.
our men: "We are going to get in trouble here;
we don't want to destroy any of this pipe." If
I found a plug that would help my return, 1 would
wrap my wire around it and afterward, being
sometimes employed as a waterworks engineer and
sometimes as an electrical engineer, I wanted to
number of times I tried
know all about it.
to find out any trace of electrolysis along that
Main Street line, and could not find it anywhere.
The St. Bernard plant that I built is parallel to
their line for quite a long stretch, and there is

A

electrolysis.
It is a single-trolley road which
goes through Carthage and Elmwood. You never
hear those people complain about electrolysis.
You hear them complain in FrankMr. Pater
lin,
Ohio, where they have nothing in the town
except the single trolley, not another electric moYou can see the sparks
tor in the whole town.

no

:

fly

off

fireplugs

the

Mr. Hornung:
current in the
clear case.
That the
trouble was

at

night.

Of course, when you have no other
town but the railroad, you have a

alternating current may also cause
intimated by Mr. Hornung, as gaththis subject published

ered from the reports on
in

the

London

Mr. Philip Dawson

Electrician.

is

"Fairly low frequencies which
quoted as follows
must be adopted for traction with alternating current cause electrolytic action nearly as bad as
with the continuous currents. The difference is
that with continuous currents the resulting damage
is
limited in area; it can be predetermined and
safeguarded by means of additional return cables
or negative boosters whereas, with the alternating
currents, the area is not limited and the damage is
In
likely to be caused over the whole system."
the same discussion Mr. W. H. Massey said, with
regard to alternating currents and electrolysis, that
experiments he had conducted about four years
ago had left no doubt whatever that, provided
the frequency be low enough and the currents
sufficiently large, electrolytic action occurs just as
fully, or even worse, with alternating current as
with continuous currents.
At the close of this discussion the convention
adjourned to meet in Wheeling, W. Va., ill 1907.
:

;

In connection with this subject Mr. E. O. Ackerman, chief engineer of the Columbus Railway
and Light Company, is authority for the statement
that the absence of electrolysis in Columbus is

due to the fact that much of the track is now
laid in cement instead of on ties, and he says
rails
are well bonded the current
that where
will follow them back to the power house, but in
case a bond breaks', the current will then take a
straight course to the power house, no matter what
may be between it and that point. Damage to
water and gas pipes does not result, he said, from
the current entering them, but from its leaving
them. One of the surest ways to prevent damage,
he thought, was to feed directly from the negative
pole.

Electrical

Development

in

New Zealand.

The

report of the Post and Telegraph Department of New Zealand for the year ended March
It is presented
31, 1906, has made its appearance.
to the General Assembly by Mr. J. G. Ward,
postmaster-general and electric telegraph commissioner.
The report says that never has the revenue
been so buoyant as during the year just closed.
The year has throughout been a record one, and
it is gratifying to find that an increase in earnings
of £51,572 over the previous year has been gained
at the moderate increase of expenditure of £18,805.
Even on the telegraph side, where an annual deficiency is looked for, the excess of expenditure
over revenue was comparatively so slight that it
is
reasonable to hope that a small surplus will
be shown for the current year.
Telegrams show a far more satisfactory rate
of increase than in the previous year, the number
dealt with having risen from 5,159,745 to 5,640,219.

The revenue amounted to £180,474.
The telephone exchanges still continue to rapidly
expand. The number of connections on March
The year previous it was
31st last was 15,333.
The receipts increased from £79,061 to
13,423.
£89,542.

The amount expended on telegraph extension
was £77,186; but there are liabilities amounting to
£83,295 on account of works for which the authority of
Parliament was granted too late for the
necessary
financial

expenditure
year.

be

to

brought

within

the

On March

1906, there were
31,
line and 25,116 miles of

8,355 miles of telegraph
wire.
The length of cables
283 knots.

within the colony was

The rapid expansion of the telegraph business
made it necessary to open a school for learners.
As there was sufficient spare accommodation at

October

13,
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office was selected, and a class of
commenced on February 19, 1906. A second class is now in course of tuition.
The total value of the telegraph and telephone
business for the year ended March 31st, last, in-

Ohio Telephone Notes.

Oamaru, that

24 lads

and govnd., as compared with £270,660 13s. 1V2A. for the previous
year an increase of £27,419 4s. 9^d., or 10.13
per cent.
The telegraph receipts for the financial year,
including telephone-exchange subscriptions, privatewire rents, etc., amounted to £273,9 rl 7 s 7^., compared with £250,063 is. 3^d in 1904-5. There
were 8,355 miles of line and 25,116 miles of wire
at the close of the year.
cluding

miscellaneous

telegraph

ernment telegrams, was £ 298,079

receipts
17s.

—

-

Ocean Cable

Services.

There has been an increase of

6.2

per cent,

in

number

of messages, but a decrease of 0.37
cent, in the value of .the colony's ordinary
outward international cable traffic for the year, while
the ordinary traffic from Australia shows increases
of 3-37 P er cent, in the number of messages, and
0.54 in the value. The proportion of cable messages to and from New Zealand transmitted by
the Pacific cable exceeds 75 per cent, of the total

the
per

traffic.

The working

of the Pacific cable has been satDelays due to weather conditions and
forest fires occurred occasionally on the Canadian
isfactory.

land

lines,

but as a rule they were

trifling.

Telephone Exchanges.
Sixteen

new exchanges were opened during

the

and the number of subscribers increased by
The total number of exchanges now num1,910.
bers 101, made up of 29 central and 72. sub-exyear,

The total number of subscribers is 15,They may be
333, compared with 13,423 in 1905.
Paying, 14,108; free, 296;
classified as follows:
changes.

bureau, 929.
New connections numbered 2,537,
and those given up, 627. The increase in connections is equal to 14.23 per cent.
On March 31, 1906, there were 885 miles of telephone line and 12,798 miles of wire.

The
Ohio

dates fixed for the

Independent

follows

District

:

meetings of the
Association are as

district

Telephone
No. 1, Electric Building, Cleve-

October 16th, E. G. Miller, vice-president;
No. 8, Boody House, Toledo, October 17th, R. E.
Hamblin, vice-president
Lima House,
No.
7,
Lima, October 18th, G. H. Metheany, vice-president; No. 9, Telephone Exchange Building, Mansfield, October 23d, Dwight E. Sapp, vice-president;
joint meeting, No. 5, W. Gilbert Thompson, vicepresident, and No. 6, 'I. H. Thedeck, vice-president,
Dayton Home Building, Dayton, October
25th
No. 4, Washington Hotel, Portsmouth, October 26th, H. P. Folsom, vice-president; No. 3,
Clarendon Hotel, Zanesville, October 30th, J. B.
Rhodes, vice-president; No. 2, McKinley Hotel,
Canton, October 31st, W. F. Laubach, vice-president.
Manager Frank L. Beam expects these meetings to be of much interest and profit to the
members.
It has been decided by the directors of the Cincinnati and Suburban Bell Telephone Company to
land,

;

;

sell $450,000 of the new stock now in the treasury,
the money thus secured to be used in making
extensive improvements.
An order has been placed with the Dean Electric
Company of Elyria, Ohio, by the United States
Telephone Company for one of the largest toll
boards that has ever been installed by a long-distance company.
test board and telegraph equipment will come with the board. It provides for
25 operators, in addition to the desks for chief
operator and assistants, and also has a special
messenger-call system. The board will be made

A

under special order and will be very complete in
every respect, being equipped for simultaneous telephone and telegraph work.
The New Weston and Rossburg Telephone Company of New Weston has been incorporated with
a capital stock of $20,000 by W. D. -Rush and
others.

Donald Critchfield, for some time connected with
the Citizens' Telephone Company of Columbus, has
resigned to accept a position with an Independent

company

Rochester,

at

N. Y.

According

Wireless Telegraphy.

Much attention has been given to wireless telegraphy. Negotiations have been proceeding with
the commonwealth government for establishing a
wireless-telegraph system between Australia and
New Zealand, and some of the outlying islands,
but nothing definite will be settled until there has
been practical experience of the working of the
installation just completed by the Marconi company between Queenscliff, Victoria and Devonport,
Tasmania.

The commonwealth and the New Zealand governments have been approached by the Marconi
International
Telegraph
company, London
the
system),
Company
(Shoemaker's
Construction
New York the Lodge-Muirhead Wireless and
General Telegraph Syndicate, London
the Gesellschaft fiir Drahtlose Telegraphie (Slaby-ArcoBraun system), Berlin; and the Wireless Telegraphy Company (Telefunken system), Berlin. No
business arrangement has been made with any
company, as the intention is to invite tenders, under certain well-defined conditions, at the proper
;

;

;

to an interview recently given out by
James S. Brailey, the United States Telephone
is
Company
now connected with over 400 plants

and exchanges and reaches 230,000 telephones in
Ohio alone. The toll lines aggregate 24,000 miles.
A contract has been awarded by the Central
Union Telephone Company to the H. L. Speiker

Company for a new branch station, to be located
on Delaware Avenue, Toledo, at a cost of $20,000.
The

to be of reinforced concrete, with
exterior
As it is in the residence
district, it will be built on a line with the residences and be in keeping with the appearance of
the other buildings. The exchange will serve the
residence district in that section and will accommodate about 1,000 telephones. It is expected that
another branch building will be erected soon.
Articles of incorporation have been issued to
the Haverhill Telephone Company of Haverhill.
The capital stock is $2,500, and A. S. Goddard,
O. F. Irish and W. A. Brush are among the incorporators. The company will build a local exchange and probably connect with one of the local

a

building

is

terra-cotta

companies at

Ironton

and

Portsmouth.

The Westwood,

Cheviot, Mt. Airy and Grosbeck
telephone properties have been purchased by the
Cincinnati and Suburban Bell Telephone Company.

time.'

Superimposed Circuits.

As

will
inspectors'

be seen from the reports on telegraph

part of the report), the
department has during the year extended the work
of superimposing telegraph circuits on telephone
wires, and of telephone circuits on telegraph wires,
wherever this has been practicable and the volume
of business has called for it.
It should, however,
be again stated that only where the conditions
are suitable may circuits be superimposed, and
that a general application of this means of increasing accommodation is not practicable.
third
metallic circuit has been provided between Invercargill and the Bluff by superimposing on two
circuits already existing, and a similar improvement has been effected between Invercargill and
Gore.
districts

Electric

Tramway and

One order

Electric-light
takings.

council

Under-

electric-tramway extension has been reviewed by the department during the year on behalf of the Board of Control,
and supervision is being exercised over the tramway systems in operation to insure the regulations
for their control being complied with.
Three licenses for the electric lighting of boroughs under the "Electric Lines Act, 1884," have
been issued, and applications for several others
in

C.

(a

A

are

299

for

under consideration.

Pacific Slope

Telephone News.

Presidents and other officers of Independent
telephone lines at Garfield, Silver Creek, Crabtree, Cory and other points west and south of
Spokane, are denouncing the Pacific States Telephone and Telegraph Company for attempting to
absorb their lines, and five towns will be cut out
of the Pacific States service in October, it is said.
Representatives of the Pacific States Telephone
and Telegraph Company gave out statements at
Waterville, Wash., west of Spokane, that the company has set aside more than 125,000 for the development of the field in central Washington.

The

Interstate

Telephone

Company

is

making

progress with its line from Post Falls, Idaho, to
Spokane, and it will probably be in operation beIt is announced that no
fore the end of the year.
rural telephones are to be installed for the present, but that a majority of the ranchers south of
the foothills in Idaho and Eastern Washington
will be given service the coming year.
Ten thousand eight hundred telephones are in
operation in Spokane under the direction of the
Pacific

This

is

States Telephone and Telegraph Company.
an increase of 1,200 over three months

ago.
the last meeting of the San Francisco Board
of Supervisors the Home Telephone Company was
granted a franchise to construct and operate a
telephone system in the city. The company secured the "resolution of intention and the passage
to print" of the ordinance over three months ago;
paying $25,000 for the right and donating $75,000
Since then the legality
to the city's relief funds.
of the grant had been questioned, but the present
action disposes of the matter finally.

At

The Wichita Gas, Electric Light and Power Company of Wichita, Kan., has been solicited and is
considering reducing the price of artificial gas to
27 cents per 1,000 feet until it brings in natural
gas for distribution throueh its mains. This company has secured and has under lease a large
acreage of gas land, and is now drilling wells, and
expects to be able to deliver natural gas to its
.

customers by January 15th.

The Home Telephone Company, which has

laid

a number of miles of underground conduit in Oakland, Cal., and has built a modern telephone-exchange building there, is waiting for action from
the Board of City Trustees on the application for
a franchise to lay its mains throughout Berkeley.

A

farmers' telephone company is preparing for
construction of a system of rural telephone
lines from Byron, Cal., to Antioch.
large farming district will also be covered with central offices
at Oakley, Knightsen and Brentwood.
It
is
announced that the Pacific States Telephone and Telegraph Company will place all of
its wires
underground in the business district of
Vallejo, Cal. The entire city is being rewired
-and equipped with new telephones. The sum of
$75,000 has been appropriated by the company for
these betterments.
The capital stock of the Interstate Telephone
Company is to be increased to $500,000, which will
be used in building extensions.
M. A. Phelps,
president of the company, announces that already
250 miles of line is in operation and that lines
will be pushed into various parts of Washington,
Oregon and Idaho. An exchange is to be established in Spokane, which will probably be headquarters for the company.
Mr. Phelps has called
a meeting of the stockholders for November 2d,
when several plans will be discussed.
W.
the

A

Indiana Telephone Items.
The

first

meeting of Indiana telephone men
on Septemuer 29th with
present,
representing 50 exchanges

fall

was held in
30 members

Plymouth

and 20,000 telephones

in the five counties in the
north part of the state comprising the First District.
The convention was not only the best attended but the most enthusiastic the Independents
ever held in this district. After transacting routine
business, discussing a number of subjects of a
common interest to all the companies in the
district and arranging for the future meetings for
the year, a resolution was adopted commending
the efforts of the Home Telephone Company of
South Bend in securing toll line connection with
Chicago.
Previous to adjournment the president
appointed a committee of adjustment with power
to arbitrate and adjust disagreements and misunderstandings between neighboring companies and
to consider demands for toll-line improvements
and jrecommend the changes necessary for a first-

class

toll-line

service.

The board of directors of the Lafayette Telephone Company have increased the capital stock
-from $75,000 to $120,000.
The additional capital
is to be used in making improvements.
The sum
expended for conduits in which
now overhead. The company
has bought the large three-story building on the
corner of Fourth and South streets and will remodel it into a modern exchange building. Within
the next two weeks the directors will contract for
a complete new plant and will decide whether to
use the manual or automatic switchboard. The
sum of $100,000 or more will be expended for the
work and for new equipment. If the automatic
system is decided upon, it will dispense with the
services of 60 girls unployed in the local exchange.
The Grammer Telephone Company has purchased the exchange building and equipment of
the Burnsville Telephone Company, and the exchange of the last-named company will he removed to Grammer. Both companies are in Bartholomew County, and about 500 telephones are involved in the merger.
The Burnsville people will
be without a local exchange in a few days, and
are not pleased with the arrangement. They are
trying to effect arrangements with the Citizens'
Telephone Company of Columbus to establish a
of $18,000 is to be
to place the wires

branch

exchange

The

Citizens'
is completing a
will establish a

W.

Frank

in

Burnsville.

Telephone Company of Columbus
new building at Elizabethtown, and
new exchange therein.

Gregor,

receiver

for

•

the

Hannah

Jackson Telephone Company, GreenneJd, has been
ordered by the court to sell the plant, franchise

and

good-will

of

the

company

at

private

sale.

good piece of telephone property.
The Indiana Appellate Court has held the "VV estCompany liable for the
ern Union Telegraph
This

is

a

statutory penalty of $100 for its failure to deliver
a message directed to a passenger on a railway
train.

Concerning the agitation as to the danger of
the telephone as a carrier of disease germs, the
health authorities of Indiana contend that the
danger is so comparatively unimportant as not to
warrant any action looking to an improvement
S.
along sanitary lines.

Telephone News from the Northwest.
Telephone Exchange Comof Minneapolis the free
use of its conduits for the new police and firealarm service, a saving to the city of probably

The Northwestern
pany has offered the

city

$15,000.

The council in St. Paul proposes to bring the
telephone companies to time in the matter of removing poles as ordered, by withholding permission to erect new lines until orders have been
obeyed.
A. G. Chase has been appointed manager of the

:
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Northwestern Telephone Company's local exchange
Faribault, Minn.
A. T. Whittel of Waterloo and associates propose to establish a telephone system at Ackley,
toll-line

connections with

neighbor-

all

Great Britain.

Continental Europe.

New York

succeeded D.
C. W.
W. Coffey as manager of the Bell Telephone Company at Iowa City, Iowa.
G. A. Drew will succeed A. S. Romano as
manager of the Nebraska Telephone Company's
system at Seward, Neb.

Smith of

The

Martin

Telephone

has

Company

Webster

of

City, Iowa, has filed articles of incorporation with
a capitalization of $200,000. E. H. Martin heads

the

R.

of stockholders.

list

Independent Telephone Entrance into
Chicago.
to the telephone projects centering
about South Bend, Ind., the following
statement has the authority of the gentleman with
whose name it begins
"Mr. Joseph Harris, vice-president of the Automatic Electric Company, Chicago, acting as an
individual for and with a number of Independent
telephone operating interests, both East and West,
has secured control of the South Bend Home
Telephone Company of South Bend, Ind., for the
purpose of making that city a focal point at which
to center for distribution the Independent tele-

In

relation

and

in

phone toll and long-distance lines, which will enter
Chicago from the entire territory north, northeast,
This is the
east, southeast and south of that city.
of
first and most important step in the opening
Chicago to the Independent long-distance service,
for which the Independent telephone interests of
the country have long been striving.
"It is the intention of the Independent operating
interests which Mr. Harris represents at once to
begin work on this great project by rehabilitating
the South Bend plant and equipping it entirely
with automatic telephone apparatus in place of the
part automatic and part manual equipment now in
use.

"The development of the local telephone busiBend Company will be pushed
energetically, with the idea of making South Bend

ness of the South

one of the best telephoned

cities in Indiana.
"The establishment of the long-distance distributing plant at South Bend and the improvement
in the local plant mean much to that city.
The
work of arranging for the long-distance connections with
South Bend and important centers
north, northeast, east, southeast and south is now
under way and will be pushed to conclusion as
rapidly as possible."

A

Large Order for Telephone
Equipment.

Contracts were awarded last week for the censwitchboards and the sub-station telephones which are to form the equipment of the
Home Telephone Company's new plant in Detroit,
Mich., described in the Western Electrician last
week. This is one of the largest contracts for
telephone apparatus ever placed at one time. The
central-office switchboards are to form the equipment of the four large central offices at present
being built. The total present capacity of these
switchboards is for 15,000 lines, and they are designed to have an ultimate capacity of 40,000 lines.
The number of sub-station telephones covered by
the contract is 10,000. Leading telephone manufacturers competed and the contract was awarded
to the Dean Electric Company of Elyria, Ohio,
represented by W. W. Dean, vice-president and
tral-office

chief engineer.
The total amount of the Dean
contract is said to be nearly $500,000.
Contracts were also awarded for the underground cables, which are to be drawn into the
conduits at present being constructed by the Home
Telephone Company. The successful firms were
the John A. Roebling's Sons Company of Trenton,
N. J., represented by W. P. Bowman, and the

Stromberg-Carlson Telephone Manufacturing Company of Rochester, N. Y., represented by M'. S.
Connor and S. W. Menafee.

The
plant

actual
is

under

work
the

of

constructing this
supervision of

direct

Detroit
W. B.

Woodbury, general manager, and W. C. Polk, the
engineer of the Home Telephone Company.

GENERAL TELEPHONE NEWS.
The Beaver Bend Telephone Company
Springs, S. D„ has been incorporated.

of Valley

The Northwestern Telephone Exchange Company
will install a local

The

pany has

exchange

at Rice,

Minn.

(Neb.) Independent Telephone
been incorporated with a capital

Celia

Comstock

of $3,000.

The East Kentucky Telephone Company
Mount Sterling, Ky., with lines all over that

of
sec-

Kentucky, has been sold to the People's
Independent Ice and Coal Company of St. Louis.
The new owners will rebuild and reorganize the

tion

plant.

of

—

proposed by the Gerthe city and
all
suburban-railway lines of Berlin, and measures are
being taken at present to secure the necessary
funds for carrying this out. For some time past,
as shown by a series of technical tests made upon
these lines, the use of the electric system would
have been of great advantage over steam, especially
in relation to the amount of passenger traffic which
can be handled. To carry out the project a large
Paris,

September

25.

to

It

is

"electrify"

amount of current is needed, and this will likely
be furnished from three large stations which will
be erected for the purpose, so as to secure about
60,000 horsepower for the lines. Single-phase motors are to be used for running the roads.
It is
estimated that the expense involved in electrifying
all the existing lines will reach $45,000,000.
For
the portion lying within the city limits, the roads
could not be changed over before 1915, and for the
suburban lines the work would not be completed
before 1920. By keeping the existing tracks, it is
thought that an increase of traffic of 27 per cent,
can be obtained, but should other tracks be added
to the lines, which is quite possible, the traffic
may be doubled.
As the ventilation in the Paris Subway tunnels
has been, far from perfect, it was decided some
time ago to improve it as much as possible. Accordingly a number of air holes are now constructed which run. from the tunnel to the surface
of the ground, and it is found that a decided
improvement is thus secured, a good current of
air being the result.
One of these air holes is 20
feet long and six feet wide, and lies flush with
the surface of the boulevard. An iron fence surrounds it, and the opening is covered by a grating.
new space-telegraph station has been erected
by the Berlin Space Telegraphy Company in Switzerland upon the elevated point of Rigi-Scheidegg.
It is
designed to signal to the station of Fort
Stockli, which lies some 25 miles off.
Some disturbances have been experienced in the former station, ascribed to the
distant Poldhu station in
England, lying over 600 miles away. But the atmospheric conditions must be specially favorable
in order to receive such waves, and the instruments must be regulated to the required point.

A

lately carried on in Germany by
Wartburg and G. Leithauser show that ozone

Experiments
E.

can be very well produced by silent discharges
passing between small spheres, the best diameter
being 0.04 inch or less. Such spheres give a
greater quantity of ozone than a discharge between
points.
By passing ordinary air, first purified, between a series of such spheres, there may be obtained some 30 grammes of ozone per kilowatthour, using a strength of eight or nine grammes
of ozone per cubic meter of air. A very small
current is used in this case.
A patent has been secured in Austria by H. Gerdes

new method

A

of train lighting.
pump
car axle supplies oil or other
to a hydraulic motor which is connected
This motor drives the dynamo which gives
the lighting current for the train. The object of
the system is to give a constant speed of the
hydraulic motor at different speeds of the train,
so as to run the dynamo at constant voltage.
The
system allows of the use of speed governors which
change- the admission of the liquid so as to give
a good regulation.
Valves are provided, so that
the motor always runs the same way, even should
the pump be reversed.
The large station erected in order to supply the
Teltow Canal furnishes current for hauling the
boats and working the locks as well as for the
lighting.
For 2,ooo,ooo tons annual traffic about
500 horsepower is needed. Three-phase and directcurrent generators are erected in the Zehlendorf
station.
Steam turbines of the Zoelly system are
coupled to these machines. Each of the two turbines is coupled to a three-phase alternator of 650
kilowatts and 6,000 volts and also to a 200-kilowatt
direct-current generator working at 600 volts. The
latter current is used for the hauling motors and
for the electric capstans.
In France the electric-furnace method is applied
on a commercial scale in the production of different iron alloys which are of use in steel manufacture or foundry work.
One of these is ferrosilicon, and nearly the total of the production is
turned out by the electric furnace. This industry
is in a prosperous state at present.
One such plant
is located at Moutiers, not far from Lyons.
This
product is even exported to the United States.
new company has been formed in connection
with the Berlin Space Telegraphy Company for
carrying on operations in the Far East. It is
known as the East Asia Space Telegraphy Company of Tsingtau, and is to use the Telefunken
system in China, Corea and adjacent countries.
The new telegraph cable which is to connect
Indo-China and Borneo will soon be put in service.
It is to extend from Cape Saint Jacques, in
Indo-China, to Pontiariak, Borneo, and will connect besides with the island of Condore.
for

a
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London, September 26. Municipal trading is becoming such an integral part of industrial activity
in Great Britain that it is impossible to avoid con-

man government

ing points.
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stant reference thereto, especially when one feels that
that British commercial success, which has been so
manifestly built up by private effort, is being slowly

but surely endangered. The question of whether
or not municipalities should enter into commercial
speculative undertakings is so frequently made a
political plank that unless the tendency kills itself
disaster must come, not wholesale, but by degrees.
The case in point is the Manchester municipal
parcels-delivery service, which, is worked in conjunction with the tramway service. Parliamentary
powers were secured to carry on this business, and
the corporation, "despite opposition then by the
local carriers, and later in a test legal action,
gained the day and embarked upon a large capital
expenditure in the way of horses, carts,' vans, etc,
renting, receiving and dispatching depots, and so on.
After a short term of operation the corporation
now complains of that very competition which it
forced upon the local carriers, and this is put forward, mainly, as the reason for the loss upon the
undertaking of some $25,000 annually. In a report
to the committee -the tramway manager states that
the position is serious and calls for immediate' consideration.
Both the Portsmouth and Devonport naval dockyard electrical installations are now complete- and
have been put- into service. At Portsmouth there
are six reciprocating engine sets, three of 600

kilowatts and three of 300 kilowatts' each, and 10
boilers.
At Devonport there are three similar generating sets and four boilers. In both towns there
are municipal works, and it would be interesting
to know the reason why some arrangement could
not have been come to for a supply from these.
Several special points occur in connection with
the wiring and fitting, especially in case of the
magazine, where the wires have been excluded
from the buildings altogether and carried in piping
along the outside. The coal-conveying plant is
also of interest, for the coal is crushed to a certain size before use, and, in addition, there is an
electrical tipping arrangement to the coal trucks.
In both cases the most complete use will be made
of electricity, both for lighting and motive-power
purposes.
An interesting application of a voltage regulator
in connection with a lighting supply from a tramway feeder has recently been made at Chesterfield,
and is believed to be the first case of its kind
in Great Britain.
There is a suburb of Chesterfield
called Whittington, to which the corporation tramways extended, but which was i l 2 miles away from
the nearest lighting feeder. In order to obviate
the expense of laying special lighting feeders, and
at the same time not wishing to lose the custom
which was waiting to be served, the borough electrical engineer decided to bring into use the tramway feeders. Obviously, the difficulty of regulating
the voltage had to be overcome, and the somewhat
exceptional results obtained with a piece of apparatus provided by the British Thomson-Houston
Company are sufficient to merit attention being
called to them.
The tramway voltage varies from
480 to 520 volts, but a perfectly steady lighting
voltage is obtained, the total cost of the apparatus,
including buildings, motor, generator, etc., being
$2,500, against $12,500 had special feeders been
laid.
There are a large number of outlying districts on the route of tramways in various parts
of the country where a supply of electricity is not
otherwise available, and the plan adopted at Chesterfield should interest all engineers similarly situ-

/

ated.

The feature of the engineering and machinery
exhibition now being held in London is the large
show of machine tools in which electricity is used
as the driving power.
There are numerous specimens of German and American tools, but one
specimen of British manufacture is deserving of

A

Halifax firm, Messrs. J. Stirk,
boring and turning mills
and slotting machine, in which the electric motor
is built up as part of the framework.
In the case of
the lathe there is a 754-horsepower electric motor
running at any speed between 400 and 1,200 revolutions per minute, combined with the end box,
the power being transmitted by a chain drive up
to the spindle.
The motor is as accessible as with
the ordinary electric drive. The same principle,
which obviously has several advantages, is applied
to the other machines, and a peculiarly neat appearance is produced. The slotting machine has a
motor wound to give V/2 horsepower at any speed
between 500 and 1,500 revolutions per minute. A
chain transmits the power to the pinion shaft, and
a further reduction is accomplished by the usual
gearing at the back of the machine. The speed
regulator is so marked that the operator can see
at a glance what is the correct position of the
special mention.

show a number of

controller

arm

lathes,

for

the

work

the

machine

is

en-

gaged upon.

The

recent

regrettable

accidents

-

to

through the alleged failure of the brakes
in several cases

of a

more

— has

tramcars

— doubtful

naturally led to the publication
literature on the subject, and
expected in the near future.

good deal of

may

be

A

paper read by the manager of the Burnley tram-

;
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however,

out

strikes

for he indulges in what is
condemnation of magnetic

quite a new line,
practically a wholesale
brakes, which attitude
in

creased

company
supplies

was

naturally keenly criticized. Mr. Mozley, the
writer in question, states that from his experience
in Burnley he has found that magnetic brakes,
particularly those which affect the wheel brakes,
are unsuitable for tramways, either for service
or safety purposes. They can only be considered
as auxiliary to the rheostatic brake and not as
independent track brakes
they are
highly destructive to the motors and they are treacherous
and uncertain in their action. Unfortunately the
author's opinions are based upon experiments carried out in 1903, and, as Mr. Fell of the London
County Council pointed out in the discussion, he
seems to have ignored all the improvements made
in the interim.
G.
;

Dominion

of

—

Canada.

Ottawa, October 6. The town of Lindsay, Ont.,
is to have competition in the telephone business,
the Town Council having passed a by-law granting
a 21-year franchise to the Canadian Machine Telephone Company of Toronto. The new system is
to

be installed in a year.

The Montreal Street kailway's financial year
came to an end on September 30th. At a rough estimate the road carried 98,000,000 passengers during
the year. The gross earnings of the road amounted
to about $3,080,400.
This compares with $2,707,400
earnings and 86,433,000 passengers last year.
There is great rivalry at present between the
five electrical companies supplying power to seven
industrial
companies locating at Welland, Ont.
This competition will insure cheap power to the
manufacturers there.
J. W. Lyon of Guelph, Ont, secretary-treasurer
of the Western Ontario Municipalities Niagara

Power Association, says that the demand for electric power will be very great.
The applications
so

far are
Toronto, 30,000 horsepower
London,
10,000 horsepower; Woodstock, 1,200 horsepower;
Paris, 1,000 horsepower; Gait, 2,500 horsepower;
:

Preston,

;

horsepower
Hespeler, 750 horsepower; Berlin, 3,000 horsepower; Guelph, 2,000
horsepower; Waterloo, 900 horsepower; Stratford,
2,000
horsepower
Brantford,
3.000
horsepower.
A number of other towns will also want power,
and in all some 75,000 horsepower will be required, thus making a very cheap rate possible.
The Maritime Coal Company of Nova Scotia
800

;

;

introduce an electrical plant near its coal
mines, seven miles outside of Amherst, N. S.
Here the company will generate electricity and
supply the big manufacturing and other concerns
in Amherst.
A contract has been signed with the
Westinghouse company for the apparatus.
The
coal will be burned in
furnaces alongside the
mine, and electricity generated at that point.
The
power line is nearly finished, and the plant will be
complete and in operation before the first of the
year.
Power will also likely be carried to M'oncton,
New Brunswick, about 50 miles distant.
Towns will be supplied within a radius of 100
miles of the central power station situated at the
mines.
'VV.
will

'

The
and

factory in

Bridgeport, Conn.
Connecticut Railway and Lighting

The
pany

30I

capital from $5,000 to $15,000.
will enlarge its electric specialties

its

Com-

is

Hearings relative to safety devices on electric
and steam cars will be held bv the Massachusetts
Railroad Commission on October 2d and 3d.
Inventors representing 29 street-car
fenders,
six
block-signal systems, three headlights, one ventilating device and one device for removing snow
from switches will be present.
Twenty-three capitalists and business men are
interested in a proposed company to build an
interurban electric railway between Boston and
Providence. The road if built will have double
tracks and will be on a private right-of-way.
Steel cars will be used.
It is planned to eventually extend the road to New York.
Theodore N.
Vail of Lyndonville, Vt., director of the American

Telephone and Telegraph Company and chairman
of the directors of La Capitale Traction Company
of Buenos Ayres, is one of those interested.
Ex-Mayor Josiah Quincy has been nominated as
a member of the Boston Transit Commission by
Mayor Fitzgerald. This appointment is to fill the
vacancy caused by the resignation of C. H. Dalton.
The salary is $5,000 per, annum and three
years is the term of office.
The aldermen laid
the nomination on the table for a week, under the
rules.

The Twin State Electric Light and Power Company has assumed control of the. Dover Gaslight
Company, which operates electric-light plants in
Dover, Somersworth, Rochester and Salmon Falls,
N. H., and Berwick, North Berwick and Lebanon,
Me. The deal involved $250,000. It is said that
Twin

company

State

controls

the

Atlantic

Shore Line, which owns the Dover, Portsmouth
and York Beach Street Railway.
The Boston Board of Aldermen has refused to
extend the time for the consideration of the subject of municipal lighting, and the matter is closed
the present, at least.
Allison W. Stone, superintendent

for

the

New

England

Telephone and
Telegraph
Company's
branch exchanges, is fishing and canoeing
in
Maine.
Before his return to Boston, next
month, he will take a canoe trip through Aroostook County to the St. John River, going down
latter

to

the

prizes

for

the

best

memoirs

have been awarded at the
Institute of Technology.
The first, of $100, was
taken bv Prof. Amadeus W. Grabau of Columbia
University for his essay on "The Interpretation
of Stratiary Overlap," and the second, of $50, was
taken by Prof. Douglas W. Johnson of the Institute of Technology for his essay on "Drainage
in the Tallulah District
a Study in River Capscientific

subjects

;

ture."

.

New

England.

Boston,
Mass.,
October 6.— The
New England Telephone and Telegraph Company has leased
a portion of the Endicott Building in Beverly,
Mass., and will move its exchange to that place.
The company has also bought 5,466 square feet
of land on Norwood Street in the Dorchester District of Boston.
Frank R. Starkey, assistant superintendent of
the New England Telephone and Telegraph
pany, and Myra Belle Bucklin were married

ComSep-

tember 20th.

The American Writing Paper Company is contemplating the installation of electric power in the
large manufacturing plant it will build next spring
Holyoke, Mass. The power necessary to run
the machinery will amount to 1,800 to 2,000 horsepower.
The Derry and Goffs Falls Company has filed
its articles of incorporation with the city clerk of
Manchester, N. H.
It
has a capital of $50,000
and it proposes to build an electric railway between Goffs Falls and Derry, N. H., via Londonderry and Manchester. Roswell Annis of Manchester, N. H., heads the directors.
The Underwriters' Association has notified the
New Britain (Conn.) Board of Public Safety that
it will reduce insurance rates in that city five per
cent, if the city will create a municipal electrical
inspection department.
The Connecticut Railroad Commission has approved the method of construction of the Connecticut Railway and Lighting Company's proposed
electric railway between Waterbury and Woodbury, also the Naugatuck Valley Electric Railway
Company's road through Naugatuck, Beacon Falls
and Seymour.
The latter is a subsidiary of the
Connecticut Railway and Lighting Company, and
road will be the final link in a continuous
its
railway between Waterbury and
electric
New
Haven, through the Naugatuck Valley.
The W. D. Kendall Company of Worcester,
Mass., has been incorporated and will deal in elecin

trical

apparatus.

The Standard Manufacturing Company has

in-

The Board of Corporation of the Institute of
Technology has created the office of secretary of
the Institute.
This work has been done by Prosecretary
the
faculty.
Prof.
of
Shaad has been appointed assistant
engineering,
of
electrical
vice
Prof.
Willprofessor
iam L. Puffer, resigned.
The Georgetown, Rowley and Ipswich Street
Railway was formally transferred to the Boston
and Northern Street Railway Company on September 29th.
The Edison Electric Illuminating Company of
fessor

Tyler,

George

C.

Boston will hold its annual meeting October 9th.
The
Only routine business will be transacted.
company will take no present action regarding
the

issue

of

new

stock.

Telephone Company has
of organization with the Maine
secretary of state. It was organized at Portland
It proposes to make
with a capital of $1,000,000.
and deal in all kinds of electrical apparatus.

The

filed

Jackson

its

Clock

certificate

Hayes Longee of Boston is president.
The Boston and Northern Street Railway Company's brick car barn in Chelsea, Mass., was destroyed by fire last week, the loss being $350,000
Seventy-one cars were destroyed,
fully insured.
which were all the company had on that division
except the two sand cars and two cars which
were on the road. The fire started in a dismantled
car, and it is believed that it was of incendiary

The state marshal is investigating the
origin.
Eighty-nine motormen and conductors made
case.
their headquarters at the barn and nearly every
one of them lost some clothing. Nearly all the
signs used for the ends of the cars were destroyed
and passengers have been confused by the lack
of route marks on the cars.
The American Telenhone and Telegraph Company has declared a quarterly dividend of two
per cent., making eight per cent, paid this year.
Previously the regular dividends have been six
per cent, annually and an extra dividend of V-A
The directors announce that eight per
per cent.
cent,

will

be the

regular

annual

dividend

in

the

equivalent.

g

New

York.

New

York, October 6.— The first electric train
was run through the New York Central tunnel
this week, the trip being from Highbridge
to the

Grand Central Station.
The train consisted of
two private cars and five Pullman coaches drawn
by electric engine No. 3406. Vice-president W.
J.
Wilgus acted as motorman.
A company of 100
made up the party on the test run, consisting of
prominent electrical engineers and railroad men
I he engine weighs 100 tons, and
the total weight
of the train was 550 tons.
Among those who maae the journey were the
men who have been working on the "electric zone"
of the New York Central.
These were: Vicepresident Wilgus, E. B. Katte, electrical engineer;
G. A. Berry, who has been in charge of the
4,000
men engaged in construction work; Azel Ames
signal engineer; Designing Engineer V. Spangberg.
Bridge Engineer J. Hoist, Constructing Engineers
B. J. Arnold and F. J. Sprague, and General
Superintendent of Motive Power J. F. Deems. These
men will continue with the work of making a
complete electric system in the zone as planned.
They estimate that this work can be completed
111
four years.
With the staff were Messrs

Castensen

and A. H. Smith and E. W. Rice,
and other officials of the General Electric
Company, and Charles Powell of the Westinghouse company. The journey of seven miles was
made in 18 minutes. Mr. Wilgus said the trip
was thoroughly successful.
He expects to have
Jr.,

engines regularly running by November 10th.
The
still
has several years of work ahead, and
it is very well pleased with the
showing.
It became known yesterday that the
motormen
and engineers of both the Subway and the elevated railroads are being organized under the auspices of the American Federation of Labor.
Circulars have been sent broadcast to the employes
inviting them to enroll, and it is intended to organize the men as a branch of the Amalgamated
Association of Street and Electric Railroad Employes, of which William D. Mahon is president.
bulletin issued by the New York and New
Jersey Telephone Company shows a gain of 7,584
telephones for the month of September in Greater
New York and adjacent territory. This brings
the total number of telephones in service and under contract up to 276,000. The bulletin states that
this is approximately one telephone to every 14
persons.
Comparison with other cities shows, the
bulletin says, that no other city in the world has
half as many telephones as New York.
If the
present ratio of growth keeps up, the bulletin says,
there will be 600,000 telephones in use in New

A

York

Miners'
a

DeForest

Transportation
wireless-tele-

city

in

1910.

New

Jersey is to be governed by long-distance
telephone from Blooming Grove, Pa., where Gov.
Stokes has gone for the fall shooting.
Under
the state constitution, in the absence of the governor, the president of the Senate is sworn in
as executive, but Gov. Stokes says he is going
to be gone so short a time it would not be necessary to swear in Senate President Bradley to act
in his absence.
He also said that while long-distance telephones are in existence he can be in
touch with affairs in the state at any time.
The West Chester Traction Company of White
Plains, with a capital of $30,000, has been incorporated by L. W. Prince and J. P. Wilcox of
White Plains and Isidor Tachna of New York.
The Hudson Companies, the concern which is
building the M'cAdoo tunnels under the North
River, has awarded an initial contract for 50 steel
cars to the American Car and Foundry Company.
The cars will be of almost the same type as
those in operation in the Subway except that they
will have side doors to facilitate ready ingress and
egress.
They will have a seating capacity of 50
persons each and will be delivered in February.
These are for use in the Morton Street tunnel.
One hundred and fifty similar cars are to be used
in the Cortlandt Street tunnels.
C. I. C.

Ohio.
to

—

October 6. The proposition to issue
purchase $140,000 worth of new equip-

Cleveland.

bonds

future.

The Merchants and
Company has installed

provements.
The Massachusetts railroad commissioners have
refused to approve the Boston Elevated Railway
Company's plans for an elevated station in Forest
Hills Square on the ground that the station
would
take too much of the space provided for the use
of the public with no suggestion of giving an

staff

coast.

The two Walker
on

The Pittsfield Electric Company of Pittsfield
Mass., has petitioned for authority to issue
new
stock amounting to $75,000 and bonds amounting
to $150,000, the proceeds to be used for
refunding,
meeting floating indebtedness and making im-

J.

of

private

the

on one of its steamers which
Boston and Baltimore.
Street Railway Company has
petitioned for the Massachusetts Railroad
Commission s approval of freight and express
rights
in Fall River.
The company wishes to run such
cars to connect with the Enterprise
Transportation Company's New York line of
boats.

between

The Old Colony

planning to spend about $1,500,000 for a
new power dam on the Housatonic River and a
steam electrical generating plant at Waterbury,
Conn.
John Hemingway is completing a machinery
plant in Lynn, Mass., which will be equipped with
electric power and an electric-light plant.

the

graph' equipment

plies

ment for the municipal lighting plant is now before
Columbus City Council, and on suspension of

the
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the last meetrules reached the second reading at
that
Superintendent Reid of the plant said
ing
and most economical lighting

was

the finest
It is now
of the kind in the country.
interest and
producing current, he said, including
at 2.82 cents
placing depreciation at five per cent.,
„fracper kilowatt hour.
The Cleveland, Bedford and Geauga Lake
incorporated
been
has
tion Company of Cleveland
the incorporators
with a capital stock of $10,000,
it

station

Fred Edwards
A. Smart, W. V. Coons
The
Schurring and D. F. Sherbondy
Garrettsvil le, where it
plan contemplates a line, to
Youngstown lines which
could connect with the
head
Dr. Smart, who 1 at the
reach that point.
idea is to bethe
that
says
company,
of the new
Pittsburg and
come a part of a through line. interested Dr.
Cleveland capitalists are said to be
with the
Smart was for some time connected
experience in
Appleyard roads and has had much

AWL

being

selection of routes.
the incorporation

the

the Lake Superior
Cleveland, with
Railway construction Company of
the announcement is
a capital stock of $10,000
an electric ra made that the company will build
Mich., a disway from Marquette to Negaunee,
The '"corporators are
tance of about 15 miles.
Carson, L. M. Sigler, E. b.

With

J.

W.

Barber,

Kit

,

.

has

Columbus

with

incorporated

been

a

from
$75,ooo to build a traction line
B. riartColumbus to the stock farm of Dr. b.
men associated
man. The incorporators are mostly
with Mr. Hartman in business.
Lorain
The Lorain Street Railway Company of
to the Citizens
$2,000000
for
mortgage
given
a
has
It is
Cleveland
Savings and Trust Company of
the purpose of coversaid that this move is for
Avon Beach and
in" the consolidation of the
Lorain, and
Southern with the local company at
the deal.
the Lake Shore Electric is behind
ot
motion to advance the injunction case
City RailWilliam N. Reynolds against the Forest
validity
way Company of Cleveland, to test the
by the Supreme
of its franchises, has been denied
regular
will have to come in its
of

stock

A

and

Court

it

on
This will allow the company to go
order
decision of
with its construction work until the
the cases in
the court is rendered, since it won
The Supreme Court also denied
the lower court.
Company to
a motion of the Forest City Railway
dismiss the case.
Commissioner B. F. Cowen a few days

Master
the last of
ago sold the Springfield and Western,
E. Locke of Bosthe Appleyard properties, to A.
representing the Schoepf syndicate, tor $25,ton
The line is only
000, which is the upset price.
Medway to New
four miles long and extends from
„
Carlisle.
_
The Mansfield and Southern Traction Company
New
and
Mansfield
and a company made up of
Their idea is
York men nave been consolidated.
to Mt. 'Vernonto build a line from M'ansfield
The president of the new company is S. N. hord
.

Mansfield.

of

put to a vote of the people.
The People's Light, Heat and Power Company
but
of Springfield has passed its October dividend,
paythe directors state that it will resume the
They say
ment of dividends on December 1st.
account
that this action was deemed advisable on
and
of the expenses in completing the new plant
rewiring a portion of the city, and because there
has as yet been no income from the heating business.

The Miami Heat, Light and

Power Company

Hartman's Mills, on the Little
Miami River, where a power plant will be loHartman's Grove, a pleasure resort, goes
cated.
with the mills, which have stood there for a
They are the only mills on
century, it is said.
the

purchased

river

that

entirely

are

by

operated

water-

and telegraphs of
the Toledo Council has approved the ordinance
granting the Toledo, Port Clinton and Lakeside
Railway Company' a franchise to enter the city
over the tracks of the local company, on condition
that it pay the city one-quarter of a cent for
each passenger carried over the Cherry Street
bridge and one-half of one per cent, of its gross
Several councilmen object to this charge
receipts.

The committee on

all

railroads

the roads entering the city can

upon the same

from

Va..

has

Gallipolis

lie

placed

basis.

The Kanauga Traction Company

W.

pany.
Asserting

that Mayor Johnson of Cleveland is
interested in the success of the Forest
City Railway Company, and that he procured the
organization of the company and obtained franchises and assumes financial responsibility for the
company,' the Cleveland Electric Railway Company has filed a petition in Common Pleas Court
asking that all work on the new company's lines
its
own
.be enjoined and that interference with
is
charged that Mayor
It
lines
be prohibited.
Johnson obtained a franchise on Denison Avenue
that the Forest City Railway
for Albert E. Green
Company and the Municipal Traction Company
were formed through his action, and that all other
financially

franchises
him.

for

these

companies were procured by
O. M.

C.

Michigan.
October 6.— In the sale of the
Boardman River Electric Light and Power Company, capitalized at $1,000,000, and the Traverse
City Gas Company to the Heald-Stevens Company
of this city, the control of lighting and power in
Traverse City is held by Grand Rapids capital.
Formal possession to the properties will be given

Grand Rapids,

November

1st.

The new company

will install

mod-

ern machinery, will build a dam on the Boardman,
developing 6,000 horsepower, and in all will expend $200,000 in improvements.
At a meeting of the stockholders of the Boyne
River Power Company, held in this city, directors
and officers were elected, with E. A. Stowe as
Fredrick Miller will be the manager
president.
of the concern and will establish an office at Boyne
City and direct the erection of a 33-foot dam
across Boyne River. Power will be utilized to light
Boyne City, Boyne Falls, Clarion and the resort

on Waloon Lake.

The

village of Shepherd is considering several
The Webber Gas
propositions.
electric-lighting
Engine Company of Chicago offers to install a
plant on a contract system and furnish 10 arc
The Chippewa power plant offers
lights at $60.
the village a perpetual right to lighting service
from the plant for $7,000.
Benjamin F. Bailey of the electrical department
has reported to
of the University of Michigan
the Holly City Council that the electric-light plant
is worth $10,000, the price placed on it by the banks
which own the property and hold the franchise.
He estimates that the plant can be run for $1,000
above the receipts for commercial lighting. The
city will vote on the proposition.
Escanaba citizens are considering the advisability of disposing of the municipal lighting plant.
For a period of six months, after allowing interest on bonds and depreciation, the electric and
gas plants have showed a net earning of $4,400.
It is said that the Washtenaw Light and Power
Company will put its first dam on the Huron
River next spring, near Ann Arbor.

The Elk Rapids Common

Council

has

granted

a 10-year lighting franchise to William E. Donley
The plant is to run on a moonof Big Rapids.
light schedule, and 25 arc lights are to cost $75
each per year, additional lights to cost $70.
The South Haven municipal light plant is said
to show a profit of nearly $4,000 for one year
after paying running expenses of $13,000 and inThe city pays $63 each for 30
terest of $1,100.
arc lights and $22 for go incandescent lamps.
Wellman
electric-light
plant at South BoardThe
man has been destroyed by fire. The plant was in
the hands of a receiver.
The appointment of -a county electrical inspector

Houghton County, where
an immense amount of electrical work is done
about the mines. The city of Calumet has an
inspector who looks after the villages of Red
is

being

considered

in

Jacket and Larium.
It is reported that New York capital has been
secured for the building of a trolley road from
Traverse Citv to Old Mission, a line that has long
been projected. With the revival of the talk of
a line between these points, the Benton Harbor
and St. Joseph Railway and Light Company has
sent representatives to investigate the field.
Superintendent Manning of the Owosso and
Corunna Electric Railway declares that grading
on the extension to Durand will commence at

been
to

incorporated

Pomeroy.

The

of

to

Pennsboro,

build

capital

a line
stock is

M. K. Duty nf Pennsboro is
placed at $30,000.
at the head of the enterprise.
Work has been begun on the construction of

At a meeting held in Detroit the difficulties
which confront the Detroit, Flint and Saginaw in
its project for a trolley line from Detroit to Saginaw were ironed out, it is said. Timothy Tarsney
and T. G. Sullivan, who control the line, agreed
to retire as directors and a new company is to be
organized. Isaac Applebaum and Markl M'isch-

kaum

of Detroit will either sell the road or finance
believed that they will assure its conis
struction from Fninkenmuth to Flint, and this will
complete a trolley connection between Detroit and
Bay City. The affairs of the Detroit, Flint and
Saginaw have long been in the courts.
it.

It

The Commonwealth Power Company, it is said,
aiding a project for an electric road from Augusta to Allegan, by way of Richland and Otsego,
connecting at Augusta with the Kalamazoo and
is

13,
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Battle Creek road. Much of the right-of-way has
been bought.
The Sault Ste. Marie Council has granted an
extension of the franchise of the St. Mary's Traction Company to give it a life of 20 years, the
company to extend its line to Algonquin. Cars
are to be running by December 1st.

The Northwestern Ohio
pany

Electric

Railway Com-

preparing to build a road from Defiance
to M'ontpelier, Ohio, and then considers an extension to Coldwater, Mich. E. C. Bell of Cinis

Weadock

cinnati, L. J.

of Toledo and W. G. Boone
of Montpelier have been
investigating the prospects for such
L. W. B.

W. W. Chamberlain

and

Coldwater

in

a line.

Indiana.

;

once.

power.

until

Magnetic

to extend

is

:

temporary restraining order having been reRailway
fused by Judge Beacom, the Forest City
Company of Cleveland has been at work on the
extension of its Fulton Road line through FrankA
several days.
lin Circle on the West Side for
pretty
hard fight was made against tearing un this
The fight between
plot, but to no avail.
little
side and
the three-cent road and the city on one
Company on the
the Cleveland Electric Railroad
The attitude of tne City counother continues.
against also far as can be ascertained, is
cil,
be
lowing the proposition of the old company to

A

has

Springs Northern Railway, which
from Richwood to Magnetic Springs.
The company, it is said, has the backing of the
Columbus, Delaware and Marion Railway Comthe

of

Hartman and T. F. Laist.
Company of
The Ohio and Southern Traction
capital

October

—

Indianapolis,
6.
October
The rapidity with
which the interurbans of Indiana are growing will
be readily noticed by comparing up-to-date maps
of the interurban systems of the state with maps
issued only six months ago.
The American Engineering Company has just issued a new and
revised map of the interurban systems of the
state, which shows 222 miles of track now in operation that had not been built January 1st, when
the last map was issued.
The officials of the
company are preparing to make the issuing. of the
map a semi-annual affair, as it is the only way
that they can keep it anything like accurate while
there continues to be such constructive activity
among the traction companies. There are now 200
miles of road under construction, all but 134 miles
of which is expected to be in operation by Jan-

uary

1907.

1,

On September
missioners

4th the Tippecanoe County Coma franchise to the Lafayette

granted

and Hoopeston Interurban Railway for the rightof-way through the county, with the provision that
the line be in operation within two years.
With the merging recently of several traction
entering

lines

Evansville, another traction syndiin Indiana.
The new syndiknown as the United States Railway
Company, and will have under its control the
Evansville and Mt. Vernon, the Evansville and
Newburg, the Evansville and Boonville, and the
Evansville and Eastern.
The capital stock will be
of which $100,000 will
$3,000,000,
be held by
Evansville people and the remainder by capitalists
of Indianapolis, Cincinnati and Pittsburg.
The
new company is contemplating the erection of a
terminal station in Evansville fashioned after the
one in Indianapolis, and is planning to make extensions and to build several new lines.
The only
road entering Evansville not included in the merger is the one from Evansville to Princeton, which
was recently purchased, along with the Evansville
Street Car Company, by Henry Marshall and the
Murdocks of Lafayette. In this is the possibility of
a conflict between the two syndicates.
The new
syndicate is now in position to block the M'cGowan interest at Evansville, as by controlling
the lines leading out of Evansville it can prevent
the Indianapolis men from moving on toward Lou-

formed

cate has been
cate is to be

isville.

The Columbus Street and Suburban Railway
Company has approved the plans, and will soon
award a contract for the construction and equipment of a new power house.
The Fort Wayne and South Bend Railway Company has filed articles of incorporation. The capital

stock

is

$2,500,000.

The

objects

are

to

con-

an electric railroad connecting Ft. Wayne,
Cherubusco, Meriam, Wolf Lake, Kimmell, Wawasee, Syracuse, Milford, Nappanee, Wakarusa,
Mishawaka and South Bend, and to construct and
acquire
street-railway
systems in these abovestruct

The company will also plan to
supply electric light, heat and power in the towns
mentioned. John H. Grisamer, E. B. Swift and
Fay P. Randall are among the directors.
The Indianapolis-Fort Wayne limited pasenger
named towns.

is
attracting attention of traction men in
sections of the country.
number of
development of the
capitalists interested in the
New England Interstate Traction Company recently

service

A

other

made

over the line from Lima to Fort
thence to Indianapolis.
They reported the service the best patronized and most
comfortable and satisfactory in every particular
they had ever enjoyed.
From Rushville comes a curious complaint. It
is said that a number of families living within a
short distance of the Indianapolis and Cincinnati
Traction Company's power house at that place,
have vacated their premises on account of the
atmosphere being so highly charged with electricity, especially during storms, that they cannot
live in the houses with any peace or degree of
Three men have already been killed in
safety.
the vicinity while attempting to cross a wire fence,
and it is declared that leakage from the high-tenThe landlords may
sion circuits is here to blame.
bring suits for damages because of the conditions
a

Wayne

that

trip

and

are alleged.
directors of

The

Railway
improve

the

Company have

Indianapolis
decided to

and Eastern
enlarge and

10
their power house at Spring Lake,
They will install
miles east of Indianapolis.
1,500-horsepower turbine engine and
therein
a
This improvement and
several additional boilers

October

13,
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power

will make it one of the best
These changes were made
the country.
necessary to propel the new and large cars that
will be used on the through service between Indianapolis and Columbus, Ohio.

303

the operation of an electric-light plant by a city
to light its streets is not such a governmental
capacity as to relieve the city from liability for

Cal., is concentrating most of its energy on the
reconstruction of the 12-mile electric line extending from Oakland to Haywards, via San Leandro,
as a standard-gauge, double-track road.
After considerable
delay,
rights-of-way were
secured to
double-track the road through the town of San
Leandro.
small portion of the road already
had double tracks, but 70-pound rails are now
being laid the entire distance. The company will
soon begin at its Emeryville shops the construction
of 25 new electric cars for the San Leandro and
Haywards service. Each car will be equipped
with four 70-horsepower motors. Since last April
38 standard-type cars have been built here. These
shops will build for the San Francisco, Oakland
and San Jose Railway, known as the Key Route,
10 new heavy-duty passenger coaches, each equipped
with two 66-horsepower motors.
The Key Route system, which is under practically the same management as the Oakland Traction Consolidated, is improving its electric train
and ferry service between Oakland and Berkeley
and San Francisco by the construction of a new
fast steamer similar to the San Francisco.
The
Yerba Buena electric power station of the Key
Route line is being enlarged to cover the addi-

injury caused by its negligence in leaving a live
wire where a person may come in contact with

tional steam-driven unit which was installed recently.
This doubling of electric equipment has

Windsor,

made

tal

equipment
plants

in

The Indianap ilis and Western Railway Company has expended a total of $ico,ooo for the enThe
Putnam County.
tire right-of-way through
company expects to have its Danville and Greencastle line in operation by the first of the year.
When completed, the company will have through
service from Indianapolis to Brazil, by way of
Greencastle and Terre Haute.
On the Indianapolis and Northern Traction Company the motorman of a northbound car failed to
see the signals at the substation and proceeded
Realizing that two cars would soon
northward.
E. L. McCoy, electrician in charge of the
sub-station, threw off all power on that section
and the north and southbound cars came to a stop
on a curve, only 20 feet apart, thus averting a

meet,

wreck.

The Indiana

without his

it

Supreme Court has decided

own

S.

fault.

that

S.

Northwestern States.
October

Minneapolis,

Northern

6.

— Plans

Company

Power

for

of
the Great
furnishing cheap
of the lakes are

the head
rapidly being completed, and the company will
have the first 10,000 horsepower available by December 1st. All the electrical equipment has been
shipped and the transmission cables are now being
electrical

power for

placed.

The electric-light system at Rochester, Minn.,
has been found to be inadequate for the demands,
and extensive improvements will have to be made
at once, involving a considerable amount of new
machinery.
An election will be held October 16th at Algona,
Iowa, for the purpose of voting $20,000 worth of
bonds for the purchase of the electric-light plant.
A municipal electric-light plant will be put in
Neil

Minn.

Hilaire,

at St.
issued.

building

Wis.

for

$10,000

will

be

others have formed a corpora-

Brown and

tion for
Merrill,

Bonds

a

trolley

Mr. Brown

is

line

from Wausau

to

president of the com-

pany.

A

franchise

lighting

system

has
at

The

granted for an electricNeb.
Harvester Company will put

been

tion.

figuring on putting in an electric-light plant at Beaver Crossing, Neb.
The City Council at Superior, Wis., has voted
down the ordinance proposed by the mayor for a
municipal lighting plant, for the reason that it
failed to provide for a commercial system to be
R.
run by the city also.
P.

Martin

the company more independent of the longdistance transmission lines of the Pacific Gas and
Electric Company, which are subject to occasional
short interruptions of service.
The interchange freight system of the Key
Route, recently organized by Traffic Manager Alberger, is growing in importance.
freight shed
has been erected near the beginning of the Fortieth Street mole, and more or less eastern freight
is
now being transferred to San Francisco. On
the completion of the new boat one of the present
ferries will be converted into a regular freight
boat.
An additional switching tower has been
erected near the freight sheds equipped with 23
levers for handling the switches for the network
of tracks near the approaches to the shops and
piers.
This betterment of the system costs about
The signal tower near the ferry depot
$15,000.
on the mole contains 16 levers.
Work has been commenced on an electric road
said to be affiliated with the Southern Pacific,
connecting Mayfield, Cal., and Los Gatos. It is
designed as a short cut to Los Gatos and the Santa
Cruz Mountains. About eight miles will be saved
by the new route, which is to be double-tracked,
and will be about 20 miles in length. An extension to San Mateo is contemplated at some future

A

time.

A.

Giltner.

International
in a private electric-light plant in its building at
Alliance, Neb.
Oscar Nelson has applied for an electric-light
and power franchise at Essex, Iowa. An election
will be held on October 22d to vote on the quesJ.

A

is

Pacific Slope.

H. W. Irwin of Schenectady, N. Y., has succeeded S. S. Hough as manager of the Eveleth
(Minn.) Electric Company.
F. B. Wright has been appointed assistant instructor in electrical engineering at the University
of Vermont, vice H. C. Clement, resigned.

A. A. Anderson, general superintendent of the
Indianapolis and Cincinnati Traction Company, has
resigned to accept a similar position on the Indianapolis, Columbus and Southern Traction line.
Mr. Anderson has spent much of his time in the
management of electric-railway properties, and is
regarded as one of the most efficient managers in
He will assume his new duties on
the country.

October

—

San Francisco, October 4. The' Coast County
Power Company, which is subsidiary to the Pacific
Gas and Electric Company, and which now
the situation at Santa Cruz, Cal., will
the equipment of the Big Creek Power
Company's system, which it has purchased. That
company's waterpower plant has a capacity of
about 2,700 horsepower during the period of maxiflow of water. It is the intention to add
1,000 horsepower to the generating capacity of the
plant and to install a steam generating reserve
plant to feed into the system during the dry seacontrols
increase

mum

son.

Thornwell Mullally, assistant to the president
of the United Railroads of San Francisco, says
that the corporation has orders in for new construction and new rolling stock amounting to over
Over $2,000,000 has been set aside for
$3,000,000.
312 new cars, which have been ordered since April
Sixty-two of the cars have been received
18th.
and about 40 are in operation on the Sutter and
Mission Street lines. He says that about 100 more
cars are expected in January, as the St. Louis
Car Works has promised to rush the work. It
has been definitely decided by the officials of the
company that it will be necessary to continue the
use of cable cars on some of the lines running
over the steepest hills of the city.
The Northern California Electric Power Company is credited with the intention of installing
an electric power transmission plant on Montgomery Creek, Shasta County, California, where water
appropriations have been secured.
The San Joaquin Electric Company, which has
let contracts for work on its power plant in Crane
Valley, Cal., expects to develop 12,000 horsepower.
About 6,000 feet of tunneling is involved in the

hydraulic work.

The Oakland Traction Consolidated

PERSONAL.

of Oakland,

15th.

Welcome

I.
Capen, superintendent at Chicago
Postal Telegraph-cable Company, has been
promoted to be general superintendent, succeeding
E. J. Nally, promoted to the vice-presidency and
removed to New York. Mr. Capen is a native of
Vermont and has had an extended telegraph experience.
Before coming to Chicago he was superintendent for the Postal company at IndianapWestern
Previously he
served
both
the
olis.
Union and the Postal in Cincinnati.

for the

Louis B. Marks of New York, president of the
Illuminating Engineering Society, has been retained
as consulting engineer in illumination for the new
Carnegie Public Libraries of New York city by the
advisory board of architects for Mr. Andrew Carnegie. This board consists of Carrere & Hastings,
McKim, Mead & White and Babb, Cook & WilMr. Marks' appointment shows the imporlard.
tance now attached to the professional services of
the illuminating engineer by some of the leading
architects of the country.
has been acting manager of
the Western Union Telegraph Company's Boston
office since the death of W. A. Rudd, last Januuary, has been appointed manager. He was born
in Monroe, Wis., on February 12, 1868, and began
telegraphy as operator and agent for the Chicago,
Milwaukee and St. Paul Railroad Company in
He entered the Western Union company's
1887.
In 1903 he accepted the managerservice in i8go.
ship of the Portland (Maine) office, where he remained until he went to Boston.
Allen Woodle,

who

In an editorial referring to the New York CenChicago Daily
terminal
electrification,
the
tral
"A Chicago engineer, Bion J. Arnold,
News says
who is this city's adviser on traction-engineering
problems, has been prominently identified with the
:

work of

electrifying the New York Central termihelped to prepare the plans and has
been a member of the supervising commission to
oversee the work of construction. His experience
should prove of great value to this city when the
time comes for taking up the subject of electric
power on Chicago's railroad terminals."

He

nals.

ELECTRIC LIGHTING.
Hilaire, Minn.,
plant to cost $10,000.

contemplates

St.

having a

light

C. F. Rains has asked the city of Mineral, Kan.,
for an electric-light franchise.

Oscar Nelson has asked the city of Essex, Iowa,
for an electric-light franchise.
Clinton, Mo., will put in a municipal
plant which will cost about $30,000.

The citizens of
to issue $15,000 in
The
tion
cost

city of

Brookhaven, Miss., have
bonds for water and light

voted
plants.

Minerva, Ohio, has under considera-

erection

the

lighting

new

of a

plant to

electric-light

about $15,000.

The Windsor Light and Power Company
Colo.,

of

New

has been incorporated with a capi-

stock of $10,000.

The Dickinson County Light and Power Company of Chapman, Kan., has been incorporated with
stock of $25,000.

capital

a

vice-president of the electric-light
of Carthage, Mo., will establish an electric-light plant at Gravette, Ark.
B.

Claflin,

J.

company

"

Bids will be received October 15th for installing
an electric-light system for the city of Rock Hill,
S. C.
J. B. Johnson is chairman of the committee.

The Merchants' Lighting Company of Ashtabula,
Ohio, has been incorporated with a capital stock
of $19,000, to generate and sell electricity for
heating and lighting purposes-

The Village Council of Kelliher, Minn., has let
the contracts for putting in waterworks and building and equipping an electric-light plant. The total
cost of both, exclusive of wiring the village, will
be $8,100.

The Mexia Light and Power Company of Mexia,
Texas, has been incorporated with a capital stock
of $100,000 for the purpose of supplying water,
light and power to the public.
E. M. Turner, Hillsboro, and Joseph Nussbaum are among the incorporators.
Citizens' Light and Power
This is
at Austin, Mo.
the company recently organized by John B. King
and associates for the purpose of furnishing elecin
Austin.
tric
lights and power to consumers
The capital stock is $50,000.

The charter for
Company has been

The

the

filed

Land and Development Company

Electric

Cadillac, Mich., proposes to erect an electriclight and power plant, and has made application
to the supervisors of Wexford County for permission to construct a dam on the Manistee River
William H. Umlor is secretary
to secure power.

of

of the company.

Sealed proposals will be received until October
20th by the town of Napoleonville, La., for the
construction of an electric-light plant for the town.
Plans and specifications will be furnished to all
bidders upon application to H. D. Baringer, consulting engineer, at Cinclare postoffice. La., or to
Bids will be opened
the mayor of Napoleonville.
Philip H. Gilbert
at 2 o'clock p. m., October 20th.
chairman of the electric-light comis mayor and
mittee.

ELECTRIC RAILWAYS
H. P. Clark has received a franchise to operate
an urban and suburban railway through Salt Lake
City.

A

trolley line from Bryan, Texas, to the Agricultural and Mechanical College will be constructed
at a cost of $15,000.

The Intermountain Consolidated Railroad Company

has

for

applied

city streets in

franchise

for

the

been

(Okla.) Rapid Transit
incorporated with a capital

$1,000,000.

Neal

S.

H.

of Kansas

City

are

The Lawton
has

use

of

Provo, Utah.

Doran

and

E.

Company
stock of
Shauffer

directors.

The Aurora, DeKalb and Rockford Railway is
change its motive power from gasoline to electricity.
A plan for building a central power house,
either at Aurora or in Maple Park, has been conto

sidered.

The St. Bernard Traction Company has been
organized to build an electric railway from New
Orleans, La., to Bordenmouth, eight miles from
the city. William J. Kelly and Henry P. Dart
are

among

the incorporators.

The Claremore Railroad Company has been incorporated to build an electric railway from Tackson. Miss., west to Clinton, and thence to Coopers
Weil,

16

miles.

The

company

is

planning

to

:
;
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eventually extend the line to the Mississippi River,
a total distance of 43 miles. Construction and

equipment

cost

will

about $1,200,000.

The

incor-

porators are R. K. Jayne, M. Culbertson of Jackson and M. Walker of Brandon, Miss.

The Citizens' Light and Transit Company of
Pine Bluff, Ark., will soon begin to build a car
line from Sixth and Main streets east on Sixth
Avenue to the city limits. The line will connect
with the present line at Sixth and Main.
The Aurora, DeKalb and Rockford Electric
Railway Comoany has petitioned the City Council
of Aurora, 111., for a franchise to operate a streetThe company wishes to opcar line in Aurora.
erate on seven streets, and offers to build a $60,000 bridge if given a franchise.
It is said that the North Shore and Western
Railway Company, incorporated by Chicago men
a few days ago, with a capital stock of $50,000,

build

proposes to

a

cross-country electric railway

from Evanston to Elgin, 111., touching intervening
towns. George P. Merrick and William A. Love
are

among

incorporators.

the

held "by the Rochester Street
Railway Company of Rocliester, N. Y., nave been
The proceedings were
revoked by the court.
brought in the name of the people of the State of
New York with the City of Rochester as the only
franchises

Sixty

New York

petitioner.

interested

capital

interests,

which hold stock in the local company, were repre-sented by attorneys, but no defense was interposed.

The Connecticut Railway and Lighting Company
of Bridgeport, Conn., a subsidiary company of the
United Gas Improvement Company of Philadelphia,
has placed an order, through the Philadelphia
main offices, for a 26 and 54' by 54-inch Reynolds
heavy-duty cross-compound engine, direct connected
The
a 1,200-kilowatt direct-current generator.
engine will be run at a speed of go revolutions per
minute and a steam pressure of 150 pounds. The
unit will be used for general power purposes.
The engine will be built at the West Allis, Milwaukee, works.
to

The new

road proposed to be built by
the Minneapolis, Rochester and Dubuque Traction
Company between Minneapolis, Minn., and Dubuque, Iowa, is reported as being practically assured.
The proposed route shows that the backers
electric

of the line will reach some of the principal cities
between the two terminals, including Faribault and
Rochester, M'inn., and Kendallville, Decorah and
Elkader, Iowa.
The route will provide a direct
north and south connection to Minneapolis, and
will afford local jobbers and manufacturers opportunity to cut into the new territory, which is
said to be eagerly waiting the completion of the
line.

POWER TRANSMISSION,
The Brainerd (Minn.)
Company has a proposition
electric

is

now extending

its

transmission line from Gaines-

A.

J.

to Atlanta.

Warren

of Gainesville, Ga.,

president of the company.

PUBLICATIONS.
No.

Bulletin

26

from

the

Henry

D'Olier,

Jr.,

South Eleventh Street, Philadelphia, is
devoted
Universal
to
sockets and
shades.
The bulletin shows the numerous styles
of shades and illustrates some of the many ap119-121

plications.

A

well illustrated booklet

from the T. R. Almond
83 Washington Street.

Manufacturing Company,
Brooklyn, N. Y., is entitled "Light Right Where

You Want

It."
The booklet suggests a wav to improve lighting equipments and tells in detail of the
great convenience and important applications
of
Almond flexible arms which bring the lamp rays
"right where you want them."

In continuing its work of co-operation for the
increase of business among the electrical interests,
the Co-operative Electrical Development Association has published in pamphlet form the paper of
S. M. Kennedy on the "Organization and Conduct
of a New-business Department."
Copies will be
furnished for any use to which they can be put.
The paper appeared in the Western Electrician of

August

4th.

The Central Electric Company of Chicago
now distributing its new fixture catalogue No.
This catalogue contains 92 pages, is
bound, with a color design on the

shows

great

is

25.

handsomely
cover, and
is
new and

variety of all that
eye in decorative electric-lighting
fixtures.
In connection with the fixture department of the Central Electric Company, this catalogue assures the buyer of obtaining the very
latest in fixtures at reasonable prices and on short

pleasing

a

tri

publications
of
the AllisBulletin No. 1053. It goes
thoroughly into the subject of railway motors and
controllers and illustrates and describes all the
parts of the Allis-Chalmers product. This company furnishes complete street and interurban-railway equipmeqnt, including prime movers and all
electrical apparatus for power houses, sub-stations,
cars and lines.
the

of

latest

is

The Northern Electrical Manufacturing Company
of Madison, Wis., has just issued Bulletin No. 50A,
treating of Northern spherical machines, dynamos
and motors, including back-geared motors, vertical
motors, universal motors, etc., for industrial-plant
service.
The bulletin is well illustrated and contains lots of information.
It is a reissue of Bulletin No. 50, with the addition of new illustrations
and additional ratings of new frames.

The Proceedings of the American Society of
Mechanical Engineers are hereafter to appear
monthly except during July and August. The first
number under the new arrangement is dated October, 1906, and is intelligently edited, well printed
and clearly illustrated. An announcement on the
in

shows that the' publication is published
Baltimore, although the editorial rooms remain

at

12

title-page

West

Thirty-first

SOCIETIES

Street,

New York

city.

AND SCHOOLS.

A

special meeting of the Texas Electrical Contractors' Association is called to be held at Dallas
on October 15th and 16th to consider applications,
amendments to constitution, state and municipal
legislation, and to take action on the adoption of
.

universal
state

fair

symbols
will be

of electrical
equipment.
The
in session at the time, affording
rates.
On the fifteenth, Jupiter

reduced railroad
Day, the Sons of Jove will hold their annual meet-

A

ing and rejuvenation.
good programme
pared. D. L. Goble of Dallas is secretary.

About 70

active

is

the

1906

13,

ing fixtures at 110 Fifth Avenue, will be continued
until the new showrooms are fitted up in their
entirety.

The foreign commerce of Cuba, according to the
returns received by the Bureau of Statistics
of the Department of Commerce and Labor, aggregates practically $200,000,000 per annum, the imports being $95,000,000 and the exports $110,000,000.
The population is in round numbers 1,500,000,
and the area 43,000 miles, or about equal to that
Of the imports, 45 per
of the state of Virginia.
cent, were in 1905 drawn from the United States.
and of the exports 86 per cent, were sent to the
latest

United States.

The Electric Controller and Supply Company of
Cleveland, Ohio, announces the opening of a Chicago office in the Merchants' Loan and Trust
Building, 135 Adams Street, Chicago, 111., with Mr.
W. H. Connelly in charge. Mr. Connelly was
connected with the electrical department of the
Homestead Works of the Carnegie Steel Company
for five years and resigned his position there to
become electrical engineer of the Ensley plant of
the Tennessee Coal, Iron and Railroad Company
at Birmingham, Ala., which position he held for
three years, and resigned to enter central-station
work

Birmingham,

at

&

Ala.,

and

at

Houston, Texas.

Cleveland, Ohio, have removed their offices from the Citizens' Building to
Crosby, Craft & Co
723 Williamson Building.
are the agents in Northern Ohio of the Switchthe
Whitney Electrical
board Equipment Company,
Instrument Company, the Northwestern Manufacturing Company, the Fort Wayne Electric Works
and the General Storage Battery Company. The
firm reports that it has closed a contract with the
Brown Hoisting Machinery Company, Cleveland,
for 69 large-capacity circuit-breakers of the Switch-

Crosby,

Craft

Co.,

The

Company's manufacture.
Hoisting Machinery Company will
connection with an installation
these in
furnishing for the Carnegie Steel Company.

Equipment

board

Brown

use
it

is

pre-

BUSINESS.

and associate members attended

the fifth annual meeting of the Vermont Electrical
Association recently held at St. Johnsbury, Vt.
There were a number of good papers and plenty of
entertainment, the latter including an informal reception at the home of Col. T. C. Fletcher, president of the St. Johnsbury Electric Company. The
following-named officers were elected
President,
George S. Haley of Rutland vice-president, E. E.
Larrabee of Bennington
secretary and treasurer,
C. C. Wells of Middlebury
executive committee,
Frank Collins of White River Junction, J. E.
Davidson of Montpelier, E. D. Blackwell of Brandon, E. C. Parker of Vergennes, F. H. Foote of
St. Albans.
The next annual meeting will be held
:

;

;

The Wagner

Electric

Manufacturing Company of

its line of standard singlephase motors, is prepared to furnish vertical motors
This is a line manin all sizes up to 25 horsepower.
ufactured solely by the Wagner company. Engineers,
pump manufacturers, etc., who have been put to considerable inconvenience in laying out their plans on
account of not being able to obtain single-phase
vertical motors, will be glad to learn that this line

St.

Louis, in addition to

of the

Wagner company

is

complete.

;

St.

Albans.

MISCELLANEOUS.
A

power.

Company,

One

Chalmers Company

in

The North Georgia Electric Company of GainesGa., has filed a mortgage to secure an issue
of $7,500,000, the money to be applied in equipping
the general electrical business of the company,
which will undertake the furnishing of power to
private and municipal corporations.
The comoany
ville

notice.
It is suggested that anyone who has been
overlooked in the distribution or contemplates the
purchasing of fixtures soon write the company for
a copy of the catalogue.

Hydro-electric
Power
to furnish the city with

ville,

is

October

dispatch from Seattle, Wash., says that Capt.
Roald Amundsen, discoverer of the Northwest
Passage, arrived from Sitka on October 4th on
the steamship Humboldt.
He went to the Alaskan
city to verify his calculations regarding the location of the magnetic pole, and reports that his
successful.
He left Seattle on October
to join his sloop, the Gjoa, at San Francisco.

The

Cleveland

Cliffs

Company

.Iron

Ish-

of

peming, Mich., will install at the Maas Mine,
Marquette, a 14 by 24-inch Reliance Corliss duplex
geared type, recently purchased from the
hoist,
Allis-Chalmers Company. The new outfit will have
a capacity of Syi tons at a speed of 700 feet per
140 pounds.
minute, with a steam pressure of
This hoisting engine, although comparatively small
in size, combines many improvements made by this
large manufacturer of hoisting engines.

The Westinghouse Electric and Manufacturing
Company is being awarded an increased number
government contracts, largely owing to the unreliability and efficiency of its apparatus.

of

work was

doubted

5th

recent contract just closed calls for a large
of electrical power-generating apparatus
to be installed in the navy yard at Norfolk, Va.
The contract totals $91,125 and consists of three-

An

account is given in the September issue of
Stahl und Eisen of a 2,000-horsepower gas engine
built by the Deutz Gas Motor Manufactory in Germany for the Horder Mining and Smelting Company. This engine is said to be remarkable en account of good design and powerful construction, great
simplicity

and

faultless action.

Two German tandem

gas-blowing engines, each
of
1,500 horsepower,
built by the Alsacian Machine Construction Company at Miilhausen for the works at Differdingen
are
likewise
described and illustrated.
These
engines are stated to work with exceptional smoothness and regularity.
Details are likewise given of
a 1,500-horsepower tandem gas engine built by the
Markischen Machine Factory of Wetter on the
Ruhr, of a 1,200-horsepower gas dynamo built by

Schiichtermann

many

& Kremer

of

Dortmund

and

of

other large gas engines.

TRADE NEWS
The King

Company of St. Louis has
business by the General Service

Electric

been succeeded

in

A

amount

phase steam-turbine generating units, exciters, motor-generator sets and a switchboard, which will have
42 panels. A large amount of auxiliary apparatus
included in the contract.

is

generator
purchases of steam-turbine
of Allis-Chalmers manufacture include a
number of units of capacities ranging from 500
Among others, the Flatbush Gas
to 750 kilowatts.
Company of Brooklyn will install in the Flatbush
power station, Brooklyn, a 750-kilowatt turbo-generator set for operation at 1,800 revolutions per
minute, 2,200 volts, 60 cycles, two-phase. The turbine will conform to the standard Allis-Chalmers
construction, while the generator will be of the
enclosed type, ventilated by means of air forced
The Savannah Lumber Company
into the interior.
of Savannah, Ga., will install a 500-kilowatt .set
and a 15-kilowatt exciter driven from a high-speed
engine.
Hall & Co., owners of the Jamestown

Recent

outfits

Worsted

Mills, Jamestown,
their agents, W.

and Development Company.

through

Electric Company of Boston announces
the removal of its headquarters and plant to New
York city, its address after November 1st being
Fuller Building, New York.
The Boston office
will be continued as a branch.
Edwin M. Hamlin
has resigned from the company, owing to the removal, but he nevertheless writes a pleasant letter
commending the company to his friends in the
trade.

500-kilowatt

The Lord

set,

4S0

N.

Y, have

purchased,

S.

Barstow

&

Co.,

a

60 cycles, three-phase.

volts,

That the Crocker-Wheeler Company of Ampere,
N.
is

J.,

is

not

confined

to

any one industrial

shown by the following

list

of

recent

line
sales

Watervliet Arsenal, nine 25-horsepower motors
Shelby Steel Tube Company, Ellwood, Pa., four
motors
Oxford
direct-current
1214-horsepower
Copper Company, Bayonne, N. J., four 300-kilowatt
Chicago, Indiana and
direct-current generators
;

;

The

Works, New York city,
announces the removal of its main offices and showrooms from the St. George Building, 84 to 90
Beekman Street, which it occupied for over 37
years, to its new building, Fifth Avenue and Seventeenth Street. The showrooms of modern plumbJ.

L.

Mott Iron

Company, two 100-kilowatt alternating-current generators and two 6^-kilowatt
exciters
American
as
direct-current generators
Smelting and Refining Company, Pueblo plant,
Southern

Railway

;

Pueblo,
Colo.,
one 20-horsepower direct-current
motor, one 45-horsepower direct-current motor;

October

13,
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Arkansas Valley plant, Leadville, Colo., one 45horsepower direct-current motor; Eiler's Plant,
Pueblo, Colo., one 45-horsepower direct-current

direct-current
direct-current motor

;

1% L motors

Colo.,

two 20-horse-

100

motors,

one

45-horsepower

De La Vergne Machine Company, New York, one

Becker

Bros.,

motor; Globe Plant, Denver,

power

305

Chicago,

no-kilowatt

111.,

driving bottle-washing machines;

direct-current

generator.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Feeding Mechanism for Perforating Machines for Preparing Telegraphic Messages for
Automatic Transmission. Charles L. Buckingham, New York, and Emil Germann, Brooklyn, N. Y.
said Germann assignor to said

83 2 A35.

;

Buckingham.

Application

filed

August

25, 1902.

This invention covers a device for feeding up to the
perforator the paper or other surfaces used for autoA feed
matic telegraphic
transmission of
messages.
wheel provided with a rigid stop for arresting it is
operated by a shaft, being f nationally connected to it
by a disk fixed to the shaft and carrying a disk of
billiard-cloth or other suitable material, against which
This enables the
the feed wheel is tightly pressed.
shaft to yield slightly, and continue its rotation for a
The motor
short space when the feed wheel is arrested.
shaft driving the feed-wheel shaft is spring-connected
to the latter, the combination permitting the motor to
continue its rotation when the feed- wheel shaft has
been stopped from turning.

Automatic

832,046.

Weighing and

Mixing Appa-

Thomas

A. Edison, Llewellyn Park,
Application filed January 9, 1903.

ratus.

N.

J.
An electric motor drives a conveyor supplying mateThe rheostat
rial to a bin supported on weighing beams.
controlling this motor has its arm controlled by an
electromagnet holding it in position to operate the motor,
while a second electromagnet holds clear a brake fitted
These operating parts are
to stop the motor armature.
so connected that the descent of the weighing beams
opens the circuit of the two electromagnets and thereby
Evidently
cuts out the motor and applies the brake.

when a predetermined weight of material has been
run into the bin the supply stops, and this is the purpose sought after.
then

Prime
Regulator
for
Lyndon, East Orange, N. J.
June 26, 1905.

832,072.

Lamar

Movers.

Application

filed

This invention, while applicable to any kind of prime
fluid, such as a gas engine,
water turbine, etc., may be best described in its applicaTwo solenoids
tion to a steam engine driving a dynamo.
are so connected with resistances and switches that the
engine governor-throttle valve is moved to admit more
or less steam as the case may require, if either' the
voltage between the generator terminals or the amperage
of the current generated or the steam pressure vary
beyond predetermined values, or in case it is desired
For instance, if the voltage
to alter the supply by hand.
diminishes to an insufficient amount, the solenoid in the
voltmeter circuit becoming energized pulls the governor
wheel into gear with a miter wheel on the screwed
governor spindle, which causes" the throttle to open
wider, thus driving the steam engine and generator
faster.
(See cut.)

mover operated by a working

Office)

Octobers, igo6.

thereto, and there are means for connecting the lowresistance relay in parallel with the high-resistance winding when a connection is established with the line, and
the high-resistance relay in shunt with the line resistance
and in series with said low-resistance winding is provided, so that the line signaling device is rendered
inoperative when connection is established with the line.

&3 2

>

'

to reestablish the circuit after indication by the spring
thus set up, moving the snap switch to close the circuit.

Murphy, Detroit, Mich.
September 5, 1905.
An electric lamp is fitted in

connection with and
operating a thermo-electric switch which closes an electric
circuit when in one position, while a second circuit is
connected so as to be closed by this switch when in
another position, while an indicator lamp is provided

Combined Telephone Receiver and Mi35crophone.
Carl E. Ljungman, Robert O. P.
Berglund, and Walter A. W. E. Hjorth, Stockholm, Sweden. Application filed February 14,

l

for showing when the circuit is closed.
The purpose is
enable the inmates of the vehicle to be sure of the
burning of their rear light from within.
to

1906.

A curved screen or disk is arranged between the
diaphragms of the microphone and the receiver, which
are combined in the same casing.
The purpose of the
disk is to functionally separate the two instruments.
Railway Switching and Signaling Appa832,137.
ratus.
William Macomber, Buffalo, N. Y., assignor to the General Railway Signal Company,
Buffalo, N. Y.
Application filed February 20,

A

signal system for railways is covered by this invenin
which the switch controlling the circuit is
to
different
positions
to
operate distinctive
signals by the wheelsi of separate cars or trains, while
the switch is arranged with a timing device so as not
to be actuated by the successive cars of a single train.
tion,

movable

1905.
In combination with a source of electric energy there
are a signal motor, a controller, an operating wire, an
indicating wire, a common wire, a safety magnet, an
indicating magnet, a cut-out magnet, means for shunting
the current from the common wire to the indicating
wire, an electric switch in the' operating wire, a magnet
governing the electric switch and connected with the
indicating wire and the battery by a circuit. Means
are provided for breaking the circuit of the magnet
governing the switch as soon as the safety magnet is
energized, and means for including the cut-out magnet
in the indicating circuit when the safety magnets have
been energized, in connection with means for maintaining the signal at reverse position in the event of a
cross between any indicating wire of the system with
any active wire eventuating in the opening of the operating common after the signal has been set at reverse,
which means comprise contacts on the controller and
wires connecting these contacts with the two poles of
the source of energy outside of all other units, whereby
the final throw of the controller brushes establishes the
signal mechanism in circuit with the battery independently of all other units.

Railway-switch Operating and Controlling
Apparatus.
Wilmer W. Salmon, Buffalo, N.
Y., assignor to General Railway Signal Company, Buffalo, N. Y.
Application filed July

832.165.

Renewed May 17, 1906.
15, 1901.
A series-wound motor having two independent field
windings operates the track-switch mechanism and is controlled by an electric switch which closes the respective
field windings off from the current source.
An electric
switch actuated by a polarized magnet governs this circuit.
The controller is mechanically held against final
movement until the railway switch
locking mechanism is locked and

locked.
The switchreleased at the proper
into lock, and
electromagnets for retracting these bolts, such magnets
being governed by the polarized magnet. These bolts
move electric switches, which close the motor circuit
when a bolt has been withdrawn from lock and close
the motor in circuit with the controller magnets when
the switch-rail movement is complete and locked.

This invention relates to the means of signal communication and control in connection with' the switch apparatus described in the preceding patent by the same
inventor.
lock is provided for the switch and a controller with locking device as before.
single circuit connects the switch with the signal tower, while an indicating apparatus, in circuit with an annunciator, the switch
locking device, the controller lock and a visual signal
records each particular movement of these elements,

A

1905.

at the side of the railway
linked rods to a system of blocks
adjustably mounted in a guide rail close alongside of
roller, carried
the inner side of one of the track rails.
by an arm depending from the train, travels over the
guide rail and is actuated by the blocks in case the
latter are caused to protrude, which would correspond
This arm
to the stop position of the semaphore) arms.

Service-box Closure.

Laurel,

Aplication

Miss.

Benjamin F. Stoltzfus,
December 12,
filed

1905.
A hinged

casing cover is held down by a crossbar
engaging in oppositely disposed longitudinal slots in the
casing, being operated by a rotatably-mounted screw.

Automatic Weighing Machine. George F.
Turner, Brooklyn, and Charles E. Vail, New
York, N. Y. Application filed December 17,

832,102.

1904.

Taylor,

A

pair of load receivers,
capable of flowing in a stream.
each pivoted on the poising side of its auxiliary scale
beam, which in turn is pivoted on the poising side of
its main scale beam, are loaded from a single streamcontrolling member.
An electric circuit, controlled by
the auxiliary scale beams, operates an electromagnet to
permit the streams to be turned on full force. \Vhe21
almost sufficient material has been admitted to make up
the weight, the auxiliary scale beam trips sufficiently to
cause the main supply to cease and to start a drip
supply to fill up to the required weight, after which the
entire supply is automatically cut off.

Thermostat. Frank E. Austin, Westbrook,
Maine. Application filed December 26, 1905.

832,116.

A

parts, united by a fusible
one end of the thermostat
turned into and out of the
path of the projecting end of a spring-actuated circuit
closer which is mounted in the housing so that its
upper end normally projects above the latter.

latch

connection,

comprising
is

housing so that

pivoted
it

may

two
at

be

Telephone System. William W. Dean, Chi111., assignor to the Kellogg Switchboard
and Supply Company, Chicago, 111. Application

832,121.

cago,

December 23, 1902.
In the combination with a telephone line, a line signaling device has a high-resistance winding and a lowresistance winding, one in each side of the line circuit,
while a cord circuit has a pair of supervisory relays
associated with it, one of low resistance and the other
source of current is associated
of high resistance.
with these relays and has one pole connected directly
filed

A

A

Signaling

Buffalo,

Apparatus.
John D.
assignor to General
Companv. Buffalo, N. Y.

N

Y.,

Railway Signal
Application filed January 22,

1904.
This invention covers the combination with a slotted
of an electromagnetically governed lever for connecting and disconnecting the rods of the slotted signal,
a source of electric energy, a controller, operating and
indicating wires, a motor, a brake magnet, a shunt circuit having a magnet
governing
therod
lever, a
switch in the shunt circuit, with means for opening and
closing it, and an indication magnet for the purpose of
electromagnetically engaging the parts of the slotted
signal by current through the shunt circuit, moving the
signal by energizing the motor, returning the signal
blade to normal by breaking this shunt circuit, returning
its counterweight to normal by breaking the main operating circuit, producing dynamic indication through a
closed circuit, including the motor with the indication
magnet, and the controller by rotation of the motor, due
signal

NO. 832,072.

— REGULATOR

Switching Apparatus. William
Buffalo, N. Y., assignor to the

Macomber,
General Railway
N.

FOR PRIME MOVERS.

Railway

832.138.

Y.

This

invention

Company,

Signal

Application

filed

closely

February

relates

to

the

20,

one

Buffalo,
1905.
described

With the elements essentially
switch-governing magnet is con-

under patent No. 832,137.

before described the
nected with the signal-indicating wire and the battery
signal is at danger, in combination with an
electromagnet device actuated by the operating current
when the safety magnet is energized. A wire connects
the signal-indicating wire with this electromagnetic dewhich latter actuates a switch to connect this
vice,
wire with the switch-indicating wire while current is on
the safety magnet, and the switch is actuated to disconnect these wires ^as soon as current is cut off from
the safety magnet.
as

when the

to

83 2

Y.

Application

filed

February

20,

means

trol.

Y.,

John D.
Gen-

assignor to the

This

invention

is

cognate

to

No.

832,174,

and

the motor.

Electromagnetic
Device.
William
W.
Dean, Chicago, 111., assignor to Kellogg SwitchApboard & Supply Company, Chicago, III.
plication filed June 19, 1903.

832,181.

A

bar has a series of sockets or hol~es into
electromagnet coils are fitted. A thin metallic
covering the holes provides a complete metallic
circuit
for each electromagnet, in
which circuit the
metallic bar is included.
Suitable lugs are fitted- at the
ends of the bar for securing it in any desired position.
metallic

which

,

,

strip

-

Right-angle Adjustable Crossing, for ElecRailways.
Edward E. Gilrnor.e, Philadelphia, Pa.
Application filed September 27,

832,185.

tric

,

1905.

1905.
to

for moving the railway switch and their conIndication depends upon the opening and closing
of the circuit adjacent to the rail switch. There are
provided means for moving the rail switch, comprising
a segmental gear, a driven gear, a driving gear, dogs
for locking the driven and segmental gears to mesh
with this driving gear to move the rail switch and
then unlocking these gears, an electric snap switch,
springs, pins on the driven gear to set up one of these
springs to throw the snap switch to open the circuit and

the

N.

Buffalo,

specializes the leads.
It covers, in combination with the
essential parts above described, a wire leading from one
pole of the source of energy to the motor, a wire leading from the opposite pole to the opposite pole of the
motor, a pole-changing switch for reversing the electrical connections with the motot, a controller in these
circuits,
an indication circuit and an electromagnetic
switch energized through the operating circuit to establish the proper indication circuit on each movement of
the Controller and prior to the dynamic indication from

direction of rotation of this motor corresponding to the
alteration of function of the two wires, leading to the
controller, and means for reversing the direction of
rotation of this motor before the completion of a movement, comprising means for reversing the functions of
the two wires, an electric switch including both of them,
magnets for operating the electric switch, wires connecting each of the controller-wires alternately as operating
and indicating wires through the magnets actuating
this electric switch, a selector contact connecting these
wires including their magnets with common return, reversing wires leading from the switch through the motor
reverse directions to common, and contacts on it
in
for connecting the reverse operating wire with one of
the reversing wires.

This invention, unitary with the preceding, relates

Railway Switching Apparatus.

Railway Signal Company, Buffalo, N. Y.
filed January 22, 1904.
Renewed
February 3, 1906.

Application filed February 20, 1905.
While connected with the two preceding patents this
invention relates particularly to the motor used for driving the mechanism moving the rail switch and to its
There are provided means for reversing the
control.

N.

the fall of the counterweight.
75-

Application

Railway Switching Apparatus. William
Macomber, Buffalo, N. Y., assignor to the
Signal
Company, Buffalo,
General Railway

Railway Switching Apparatus, William
Macomber, Buffalo, N. Y., assignor to the
Railway Signal Company, Buffalo,
General

T

eral

832.139.

832.140.

i

Taylor,

N. Y.

This patent covers a duplex automatic weighing machine for measuring out definite amounts of material

Railway

832,174.

A

832,093.

ApFrank L.

Signaling

and
Dodgson, Buffalo, N. Y., assignors to General
Railway Signal Company, Buffalo, N. Y. Application filed January 6, 1906.

by

A

is

driven

»

Semaphores erected on posts

movement is communicated to a disk having signals and
controlling by suitable contacts two solenoid circuits.
Steam cylinders, the valves of which are governed by
these solenoids, operate in conjunction with a valve
controlling the compressed air pressure to first slowdown, and then stops the train, presumably by putting
on the air brakes and then throwing over the reverse
lever, though the limited sketch and claims do not mendrum carrying a recording aplion these features.
paratus, actuated by closing the solenoid circuits, records
the operation of the signal disks and of the train-controlling mechanism, while an electric bell, controlled by
the same circuit, notifies the train personnel.

mechanically

bolts,

832.166.
Railway Switching and
paratus.
Wilmer W. Salmon

Railway Signaling System. Benjamin F.
Saurman, Philadelphia, Pa. Application filed
15,

by

intervals

832,084.

connected

Signaling Apparatus.
Charles J.
D. C.
Application filed

Washington,
February 4, 1905.

O'Neil,

.

November

Electric

832,153-

_

are

Rear-light Indicator for Automobiles. Leo
Application filed

832,147.
F.

There is shown an overhead crossing for electricsystems comprising crossarms, one of which 19
provided with a raised portion adapted to form a bearing
seat, a plate upon the other crossarm pivotally secured
to revolve upon the seat and a saddle connected to each
of the crossarms adapted to brace them throughout their
movement of adjustment.
trolley

,

Magnetic Ignition Device for Explosion
Heinrich W. Hellmann, Berlin, Germany. Application filed November 14, 1002

832,189.

Engines.

WESTERN ELECTRICIAN

3o6
An electric igniter for explosive engines having in
combination with fixed and movable electrodes an electromagnet arranged in circuit with the electrodes, an armameans for
ture
for engaging the movable electrode,
means for
varying the actuation of this armature,
adjusting the length of the spark gap and independent
means for regulating the force with which the armature
engages the movable electrode.
Switching and Signaling Apparatus.
Winthrop K. Howe, Buffalo, N. Y.
Application filed August 29, 1905.

Railway

832,192.

October

Coin-controlled Mechanism.
Rudolph W.
St. Louis, Mo., assignor to The Controller Company of America, St. Louis, Mo.
Application filed February 13, 1903.
The mechanisms for operating a locking device and a

832,314.

coin-delivering device are electrically controlled by the
combination of a single current source with two terminals, each of which is electrically connected with one
of the mechanisms above mentioned; operation being
effected by moving a switch adapted to put either of
these terminals in circuit with the current source.
The
purpose is to lock the vender and return the coin if the
latter is not what it should be.

Magneto-electric Generator.
Joseph A.
Williams, Cleveland, Ohio.
Application filed

832,354.

May

NO. 832,357.

— SYSTEM

OF ELECTRICAL DISTRIBUTION.

Winthrop
Railway Signaling Apparatus.
K. Howe, Buffalo, N. Y., assignor to General
Railway Signaling Company, Buffalo, N. Y.

14, igo6.
This patent covers a magneto-electric generator whose
frame is provided with annular flanges concentric with
the bearings of the armature shaft, and which is supported in a frame in which these annular flanges are
mounted. The support is such that the generator cannot
turn on its supporting standard.

832.193.

filed November 27, 1905.
patents cover the combination with the
insulated rails of a block section of releasing magnets,
manually-operated generators at both ends of the block,
circuits including said rails for connecting each generator
with the releasing magnet at the opposite end of the
block, an electric switch at both ends of said block
controlling both of the circuits and so arranged that
both electric switches must be moved to establish the
circuit of either generator and its respective releasing

J.

magnet.

K.

Winthrop

Railway Signaling Apparatus.

Howe,

May 17,
A motor

Y.

N.

Buffalo,

Application

filed

1906.

Winthrop
Railway Signaling Apparatus.
K. Howe, Buffalo, N. Y., assignor to General
Railway Signal Company, Buffalo, N. Y. ApRenewed May 17,
plication filed July 20, 1903.

832.195.

1906.

circuits.

9,

A.

Car-

filed

Au-

movement

its

in

one direction.

Lyman

Thermostat.

832,293.
Cal.

Application

field

Petaluma,

Byce,

C.

May

1905.
in concentric lines

Safety Device for Electric Signals. Fred
832,297.
B. Corey, Schenectady, N. Y., assignor to General
Electric
Company, Schenectady, N. Y.

A

block-signal system for railways has a trackway
consisting of alined long and short sections arranged
alternately and insulated from each other, and a pair
of contacts held yieldingly together with one electrically
connected to one of the long sections and the other ti>
the long section at the opposite end of the short section.

J e l e P n o n e Call Box. Anthony Van Wagenen, Sioux City, Iowa.
Application filed July

832,562.

Renewed March 3, 1906.
1903.
contact member capable of motion with respect to
an indicator is adapted for continuous rotation in one
direction and provided with locking means independent
of the indicator.
The contact number may be locked
30,

A

in

any position and subsequently released.

Time Switch.

Electric

832,568.

Schenectady,

drews,

William

An-

S.

assignor to GenSchenectady. N. Y.

Y.,

Company,

Electric

eral

N.

Application filed December 15, 1903.
The winding handle of the time-piece operates a device
for closing an electric iwitch when the mechanism is
wound, and is automatically returned to its original
position when the mechanism is unwound, tripping the
switch as

returns.

it

Vapor-tube-starting

Theodore

Device.

Bodde, New York, N. Y., assignor to Louis
B. Marks, New York, N. Y.
Application filed

March

1904.
tube with a positive and a liquid negative
terminal is filled with a stationary solid auxiliary terminal normally in contact with the liquid terminal, and
with means for supplying a current through the auxiliary
terminal and means whereby the passage of this current
will vaporize the liquid terminal and thereby break the
contact.
This invention applies to the mercury lamp.

A

den,

A

16,

vapor

832,416.

Electric Railway.

Leon W. Pullen, Cam-

N.

filed

Application

J.

May

18,

1905.

circuit-closing contact block

is shown, consisting* of
block of insulating material open at the top,
combined with a compound plate structure, sealing the
opening at the top, and from a part of which current
wiped by the collector on the car. Switch devices
is
are comprised which control the current supply.
(See

hollow

NO. 832,577.

— TIME-LIMIT

CIRCUIT-BREAKER.

Time-limit Circuit Breaker.
Edward M.
Hewlett, Schenectady, N. Y., assignor to General
Electric
Company, Schenectady, N. Y.
Application filed February ir, 1899.
Renewed

&32,577-

Intercommunicating Telephone.
Lambert
Schmidt, Weehawken, N. J.
Application filed
September 16, 1905.

832,425.

This

patent covers a station indicator, comprising a
plate or dial, displaying openly the various stations
having a pointer above the dial for selecting the
stations.
One push button for all the stations passes
through the dial and through the pointer, which latter
is so arranged as to be laterally actuated when the push
button is turned and remaining stationary when it is

name

and

depressed.

832,438.
F.

A semaphore signal is lighted by an electric lamp
provided with a magnet winding in series with it, which
is adapted to be engaged by a passing train and in so
doing actuates an alarm device. When there is a failure
of current in the lamp the alarm device is electrically
released to permit it to move to danger position.

Station

Indicator for Railways.
Daniel
Cleveland, Ohio, assignor of
Albert J. Kohne, Toledo, Ohio.

Whitcomb,

one-half to
Application

filed

March

31,

1905.

A

solenoid
core, connected to
racks gearing with
pinions on the axles of two winding drums, controls
the movement of these drums.

Telephone System. Paul Arnheim, Hamburg,
Germany, assignor to
the
firm
of
Telephon-Fabrik Actiengesellschaft, vorm. J.
Berliner, Hanover, Germany.
Application filed
June 25, 1902.

832,443.

1904.

16,

April

October

18,

1901.

This invention relates to circuit breakers included in
each of the lines of a polyphase
alternating-current
system for. the purpose of breaking all the phases in
case a predetermined variation of the load from normal
has persisted a definite interval of lime and also capable
of acting without delay in case of a greater or excessive
variation of load.
(See cut.)

19,

Pairs of metallic disks, corrugated
and separated by sleeves from each other, are rigidly
connected.
A nipple carried by one of the disks has an
internally threaded orifice communicating with the chamber inclosed by the disks, while its outer end is provided
with a permanently attached coating of soft compressible
metal.
A screw plug, fitting the nipple orifice and
seating on the metallic coating, is freely removable.

Application filed June

Harry L.
filed

cut.)

1905.

A solenoid, governed by the scale beam, controls the
rotary valve which governs the discharge of material
from the container. The
solenoid
core has a nonmagnetic tip at one end, which strikes against an adjustable stop when the Core arrives at the extreme of

Application

1905.

-29,

'

cut.)

Edwin
Weighing Apparatus.
Application
michael, Omaha, Neb.

832,236.

gust

Company,

Railway Signaling.

of

Johnson, Topeka, Kan.

current-consuming apparatus. One of the mains is
connected in series with the armature of a generator so
that its voltage is combined with that impressed upon
the mains, and a motor mechanically coupled to the
generator has a field winding in shunt to these mains
and another field winding in series with one of them.
The direct current is supplied by a storage battery
and is opposed by the generator electromotive force.
The combination involves means for driving the generator
at a speed varying automatically with the load.
(See

a

An electrically operated and controlled antifriction
screw, driving a nut, controls a set of visual signals in
combination with selector magnets operated by selector

Y.,

a

832,363.

having a home-signal filed winding and a
distant-signal fie I'd winding is so arranged that a homesignal
cushion circuit through the distant-signal field
winding is closed just as the home signal goes to the
proceed position, and that the distant-signal operating
circuit is actuated and the distant-signal cushion circuit
is closed through the home-signal field winding just as
An
distant signal goes to the proceed position.
I he
indicating device in a common wire of the cushion
circuits indicates such movements.

Ernst
assignor to GenSchenectady, N. Y.

Schenectady, N.

Electric

Application filed April 25, 1900.
Mains extending from a source of direct current supply

two

832.194.

Berg,

eral

Application
These

System of Electrical Distribution.

83 2 »357-

System

832,548.

Goeb,

[906

13,

This invention is characterized by the combination with
party line of a source of current for the party line
and subscribers' stations connected to the line; of a
Central station, a switch to connect the subscriber called
to the line, means to send current to set the switch to
connect the subscriber called and send current through
the subscriber's signal, and means to simultaneously and
a

automatically cut out all the calling circuits of the other
substations on the line during the signaling by the
central station.

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on October 8, igo6:
Sound Transmitter. R. Blake, Cornish, Me.
Method of Electroivtically Reducing Plates

412,234.
412,323.

Secondary Batteries.

for

S. C. C. Currie, Philadelphia, Pa.
412,332.
Electrically Controlled Speed-governor Mechanism
for Elevators.
W. P. Gibson, New York, N. Y.
Electrically
4 '2,333.
Controlled
Valve-operating Mechanism for Elevators.
VV. P. Gibson, New York, N. Y.
Frame for Secondary Battery Plates
4 '2, 345.
F
Smith, Philadelphia, Pa.
412.346Connector tor Batteries.
W. F. Smith, Philadelphia, Pa.
Connecting Device for Electric Battries.
412.347W. F
Smith, Philadelphia, Pa.
412.349.
Dynamo-electric Machine.
C. F.
Winkler Hoosick Falls, W. Y.
412.350.
Commutator. C. F. Winkler, Hoosick Falls, N Y
412.351.
Dynamo-electric Machine.
C. F. Winkler. Hoosick

W

N. Y.
Dynamo-electric Machine.
C. F. Winkler, Hoosick
N. Y.
412.353.
Dynamo-electric Machine or Motor.
C. F. Wink
ler, Hoosick F'alls, N. Y.
412.354.
Electric-current Indicator.
J. J. Wood, Brooklyn,
1'alls,

412.352.

832,462.

Automatic Electric Brake.

Du wel ius, Cincinnati,
May 7, 1904.

NO.

Method

of

Sealing

Metal

Glass or
Other Vitreous
Material.
Carl
A. Ernst,
Schenectady, N. Y., assignor to General Electric Company, Schenectady,
N. Y.
Application

filed

June

12,

into

1903.

Means

arc patented for covering with a uniformly
thick coating of glass a metal wire from which occluded
gases have been removed and which, in intimate contact
with the wire, forms a gas-tight joint therewith.

Automatic
832,303erators.
Samuel
Application

Reminder
F.

for

Estell,

Telegraph

Op-

Angeles,

Cal.

Los

May

filed
31, 1906.
manually-controlled lever for opening
he telegraph
is
in combination with an automatic reminder
A detent is provided fur holding the signal out
of indicating position and is operatively connected with

A

filed

l

circuit
signal.

Box

for

Molding

Slocum,
Alexandria, Va„ assignor to Leon W. Bossert, Utica, N. Y.
Application filed September
Silas

D.

18,
1905.
These inventions cover an outlet box for molding and
iron-armored conduit, having a cut-away portion in the
bottom of one of the sides to receive a molding, and a
plate having a recess formed therein, adapted
to
fit
about a molding and designed to be adjustably held
upon the cut-away side of the box. This box has a

series

of disk sections nartiallv cut from the walls
thereof along diagonal lines, with the upper nortior.s of
the disks cut entirely through the wall and along diagonal
lines, with uncut integral portions at the lower portion
of the disk adjacent to the ancle formed between the
bottom and side of the box, the lower part of the
diagonal severed part of the disks terminating substantially at the center of the wall.

the lever.

Section Insulator for Electric Railways.
Edward E. Gilmore, Philadelphia, Pa.
Ap-

832,312.

plication

The
section

September

27,

1005.

trolley wires lead in from opposite si<l< s ,,l
till
insulator, so that the parts holding the wires
cast interchangeable with sinuous grooves
into
the wires are pressed by clamping plates.

may be
which

filed

Falls,

Ceiling Block for Incandescent Lights.
412,361.
S. Bergniann. New York, N. Y.
Artificial Resistance for Electric Circuits.
412,449.
C. B.

Askew, Chicago,

412,460.

and 832,509.
Combined
and Iron-armored Conduit.

832,50s
832,302.

Application

L.

An electric generator, driven from the vehicle axle, is
connected by a controller to an electric translating device.
A hand-operated brake staff for operating the brake
rigging is operated and the brake locked when the latter
is set bv the translating device.

SURFACE-CONTACT RAILWAY.

832,416.

Ohio.

Augustus

832,511.

Electric

Newark, N.

J.

Furnace.
Edwin A. Storey,
Application filed September 13,

1905.
In this dielectric furnace duplicate conductors extending
the furnace walls support a resistor which is
to contact with
an additional conductor supported by the furnace and movable in a plane at right
angles If. that of the first conductors.

through
adapted

Circuit

Burton.
412,464.

New

111.

Closer for Signaling
Ipswich, N. H.

Electric-igniting Device

Apparatus.

G.

D.

Lamps.

M. Carranza,
Guatemala, Guatemala, and Jose M. Tinoco, San Fran-

cisco,

412,476.
412,52s.

for

Cal.

Electric Conduit.
J. P. Cushing, Beverly, Mass.
Electric Motor for Railway Cars.
W. M. Mc-

Dnugall, East Orange, N. J.
Electric-motion Controller.
N. Y.

412.529.
412.530.

Electric-signal

412,563.

Electrical

Controller.

Door Alarm.

G.
G.

D.

S.
S.

H.

Neu

New York

Neu,

New

Streeter,

York.
Norris-

town, Pa.
Microphonic Transmitter. B. Abdank-Abakanowicz,
412,579.
Paris, France.
Telephone-station
412, 5S0.
Apparatus.
B.
Abdank-Abakanowicz, Paris, France.
Process of Electric Welding.
412,599.
C. L. Coffin,
lie
troit,

412,605.
412,639.

Mich.
Electric

Railway.

Secondary

Battery.

L.

Daft,
F.

M.

Plainfield,

Lyte,

N.

J.

London,

Eng-

land.

Electric-railway Conduit and Current Plow.
J. W.
Reno, Denver, Colo.
412,669.
Thermo-electric Generator.
W. S. DeL. Roberts
and J*. S. Mollison, bydr.ey. New South Wales.
412,700.
Regulator for Dynamo-electric Machines.
W. II.
Elkins, Cambridge, Mass.
Fitting and Hoisting Gear for Electric Lamps.
412,713.
W. B. Sayers, Lisbon, Portugal, and W. II. Sturge,
412,666.

Birmingham, England.

^
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Producer Gas Plant for Electric Drive
in a Modern Factory.
Among

the multitude of manufacturing establishments in Chicago few are supplied with more interesting power and lighting equipment than the factory

20,
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No. 16

the air passes into the upper part of the water jacket

commonly known

of the generator.

tion

The generator

is
a cylindrical shell about six
diameter by ten feet high with a revolving
grate at the bottom and lined part way up with fire
brick.
This is the fire and fuel zone.
Above this

feet in

•

The combusoxygen in the admitted air and also 'that in the steam which has been
decomposed into hydrogen and oxygen. The steam
is

as No. 2 chestnut.

carried on by

Dayton

Street.

cern

makes

gas by
adding hydrogen thereto.
2. Obviating
the intro-

This conhardware

duction of large quantities
of
inert
nitrogen,
which would be the case
if
alone
were deair
pended upon to furnish
the oxygen to carry on
combustion.

furni-

the

for

specialties

.

ture trade, and it is alert
and progressive. It occonrecently
cupies
a
structed re-enforced concrete building 150 by 130
and three stories
feet

clinkering
3. Retarding
keeping
by
down the
temperature of the" fire.
The combination of the
oxygen with the carbon
of the fuel forms carbon
dioxide
(a
non-combus-

is
This factory
the
all
with
equipped

high.

appli-

electrical

latest

adaptable

ances
needs
ment,

the

to

of the establishelectric
including
cooking
the
for
stoves
noon-day meal,
the
of
which is served to the

,

place,

department,
punch-press
of
magroups
by
are
driven
chines
motors, but did not prove

owing to the
shadows cast by
and shafting.
belts

satisfactory

heavy

Fig.

1.

The Two Gas-engine

forms

Two

of

be seen in Fig. 4 on page

The power
of

a

plant

suction

Philadelphia.

kilowatts'
spectively.

capacity,

re-

A 60-ampere-

hour

storage
battery,
made by the Electric
Storage
Battery
Company,
furnishes
current
for night lights.
Fig. 2 shows the suction gas generating plant.
This type of gas plant
gets

the

from

the

title

"suction"

fact

that

1.5

27.0

diox5.5
1.0

(nitrogen)

53.0
100.0

.

^B

foot.
Only the first three
of these gases are useful
in
the
production
of

£

«1

K

power.
After passing through
the preheater the gas enters at the bottom of the

l^^l

Two

Toledo, Ohio, are directconnected to two directcurrent General Electric
generators of 55 and 35

the

This gives a heating
value
of
British
140
thermal units per cubic

congas-

engines,
Rathbun
gas
manufactured by the S.
M. Jones Company of

mon-

N

ij

producing apparatus made
by R. D. Wood & Co.
of

CO

(oxygen)

309-

sists

or

ide)

other

illumination.
of
these lamps can

CH

(carbon
oxide)
CO2 (carbon

Units in Power Plant.

H

-

than

in

(methane
4
marsh gas)

driven,
the
mercury-vapor lamps have proved
most satisfactory, the cost
of operation and maintenance being slight, and
the
light
proving
less
trying to
the
on
eyes

work

resulting

H

die-makers'
department, where the maindividually
chines
are
the

fine-

gas,

formation
of
combustible carbon monoxide.
The
gas as it finally passes
out of the generator has
approximately
the
following chemical composition by volume
(hydrogen)
12.0

where

In

this

any oxygen which
may remain uncombined,
passes
upward through
the bed of hot unburned
fuel, a further combination
with carbon takes

Cooper Hewmercury-vapor lamps
and machine tools driven
by individual motors.
Hewitt
Cooper
The
lamps were tried in the

the

As

gas).

tible

and

office help,
itt

of the

serves the three-fold, purpose of
Increasing the calorific power of the
I.

Seng Company on

of the

means

scrubber,

a

cylindrical

tank

^M

four feet in diameter by 15 feet in height
and
filled
with
coke,
over which cold water is
continually flowing.
On
its
way upward the gas
is
cooled
and cleaned
and passes from the top
of the scrubber to. the
engine.
The two engines
of 85 and 40 horsepower,

'

ji

m

Hi m

rir8| p

>V

,

.

^^^"^"^flMP^R

if:

]
fafcu

~"E'

respectively,

l/'
I

*

#

^fl^HK^^***

mw^

the

system is below
atmospheric pressure, due

entire

Fig.

1,

shown

in

are of the three-

cylinder,
acting,

running
280 and

vertical,

four-cycle

singletype,

speeds
of
300 revolutions
The cylinper minute.
ders of the large one are
12 inches in diameter by
13-irich stroke, and of the
at

Fig. z. The Suction Producer Gas Plant.
PKC 3UCER-GAS PLANT FOR ELECTRIC DRIVE IN A MODERN FACTORY.
suction stroke of
by 10-inch
Smaller, nine
the engine.
The governing is effected by throttling both
stroke.
is the gas zone, from which the hot gas is drawn
The large tank to the left is the generator; the
gas. and air, the mixture being maintained in conby the suction of the engine. This section of the
smaller one in the center is the preheater, and the
stant proportions at different loads.
which
in
jacket
water
surrounded
a
is
by
generator
in
at
Air
is
drawn
scrubber.
one to the right the
With the engine running at full . load, the comsteam at atmospheric pressure is generated and
the bottom of the preheater and on its way upward
As the load is
pression is 165 pounds absolute,
from which it is sucked together with heated air to
through the air chamber absorbs a portion of the
reduced, the compression pressure decreases, thereby
the grate of the generator.
sensible heat of the gas which is passing downward
A fire is built on the grate and completely covered decreasing the rate of combustion of the mixture in
through another chamber, thereby cooling the gas
Under these conditions, to obtain
the cylinder.
with fresh fuel, which consists of anthracite coal,
and raising its own temperature. From the preheater

to

the

.
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maximum temperature and pressure at the very
beginning of the power stroke (which is another way
of saying to obtain good fuel economy) the time of
ignition should be advanced as compared with that
it full load.
In the Rathbun engine this is automatically taken care of by an auxiliary device on the govThe diagrams
ernor.
Fig. 6 illustrates this point.
were taken from a 60-horsepower engine, with loads
of 10, 60 and and 80 horsepower, respectively, without making any manual adjustment of the ignition.
For starting an S. M. Jones air compressor is
provided with the engine, and this is driven with a
six-horsepower gasoline cylinder arranged in tandem
with the air cylinder. The apparatus forces air into
three tanks, one of which is shown in the background
in Fig. 3, at 200 pounds pressure, which is admitted
to one of the gas-engine cylinders while the other
two are run as gas cylinders. After one or two
revolutions the gas cylinders .will take up the load,
so that the air can be shut off and the first cylinder
operated on gas.
Ignition current for the engines is furnished by
Remy low-tension magnetos geared to the secondary
shaft, with a small storage battery as an auxiliary
source of current.
Cooling water is supplied from the city mains.
The hot water from the engine jackets is utilized in
the producer, while that from the igniters and ex-

Dynamos Driven
While

the

by Windmills.
elemental

of

utilization

the production of electrical energy

derful

strides

velopment,

in

case

the

engineering

October

of

forces

making won-

is

hydro-electric

progress

for

been

has

de-

very

slow

in the field of generating electricity by the
use of one of the oldest, if not the oldest, of the
world's prime movers windmills.
This is a subject of much practical interest
to many thousands of Americans, for throughout

—

the

farming and

try

countless

suburban

windmills

regions

an

of

of

coun-

the

efficient

type

are

rendering only partial service for lack of something to do.
The great drawback to their use
in driving dynamos is the intermittent nature of
their operation owing to irregular wind supply.

Storage batteries may be used, of course, but the
average farmer is not sufficiently desirous of electric power to spend the money for an expensive
plant.
But perhaps no machine so far invented
requires as little attention and as low a cost for
repairs

as

the

windmill,

so

that

if

the

reserve

power for calms could be obtained from the windmill itself by some ingenious accessories, a great
desideratum would be attained.
In the Western Electrician of September 15th

20,
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motor of 2%-inch diameter by i^-inch stroke,
turning at 746 revolutions per minute and having
two per cent, clearance.
Such a motor would
use 9.72 cubic feet of air per minute, or 5,832
in 10 hours, the extreme limit of probable running per day, if one considers the plant to be
on a farm.
Compressing to 139.92 pounds absolute or 125.22 pounds per gauge, a tank having
a capacity of 1,166 cubic feet would run this
air motor and dynamo for 10 hours and leave a
working pressure of 53 pounds absolute in the
tank.
This is based on the assumption that no
wind strong enough to turn the mill blew during
this day, which is quite unusual.
It may readily
be seen that by using a storage battery of relatively low cost the tank capacity could be reduced to that of a cylinder 10 feet long by eight
feet in diameter, while providing for all contingencies reasonably to be expected.
As the
temperature of compression to 139.92 pounds absolute is 245 degrees F., an extension of this invention might be the production of a heating system by using the compressor jacket water.
It
is not contemplated to produce the pressure mentioned in less than two stages of compression.
In connection with this subject the results of two
years' experience in operating the windmill-driven
electric plant at Askov, Denmark, described in the
Western Electrician of May 20, 1905, will be of
interest.

Professor P. LaCour, of the Askov Popular
Academy, who designed many novel features of
plant, states that the installation supplies 450
incandescent lamps as well as some arc lamps and a
few motors. The capital cost of the plant is given
Expenditures are as follows
Superat $4,412.88.
vision, lubrication and running expenses of windmill, $53.46; running of oil engine (30 days out
of the year), $31.59; fuel for engine, $53.46; lubrication, $19.44; aggregating $157.95.
As the receipts amounted to about $680, the profit was
nearly 12 per cent, on the investment.
With a small windmill of 129 square feet of sail
area, measurements taken. with the wind blowing at
19.7 feet per second showed the theoretical output of
about two horsepower was reduced by 14 per cent,
this

:

in practice

FIG.

GAS-ENGINE PLANT IN A MODERN FACTORY. VIEW SHOWING SWITCHBOARD AND COMPRESSED-AIR
TANKS FOR STARTING.

3.

haust valves (both of which are water cooled) is
discharged into the exhaust.
Fig. 3 shows the switchboard containing two generator, one feeder and one storage-battery panel
furnished by the General Electric Company.
The average efficiency of a producer gas plant
may be taken at about 84 per cent. Assuming the
calorific value of medium-grade anthracite coal as
13,000 British thermal units per pound, the heat
available at the engine is 10,920 British thermal units.
Approximately 10,400 British thermal units should
be expended in producing one brake horsepower per
hour in a well-designed engine.
The gas plant
should therefore give a duty of 1.05 brake horsepower
per pound of coal, or a brake horsepower per hour
on less than one pound of coal with the plant running at its rated capacity.
The Seng Company's
plant at present is delivering an average of 75
horsepower, with a coal consumption of 1.4 pounds of
coal per horsepower-hour.
With the plant running
at its full capacity, it will undoubtedly secure results of one pound per horsepower-hour.
The building is heated by a low-pressure vacuum
svstem; and one man runs the entire power plant
and also fires the boilers for the heating system.

Current

light; power and heat, as
shows a motor-driven, 18-inch lathe,
a motor-driven No. 2 plain milling machine and a

stated.

is

used for

Fig. 4

motor-driven press drill. In Fig. 5 a triplex pump
direct-driven by a four-horsepower motor is shown at
the right.
This pump raises the water to the roof
tank to supply the high-pressure fire sprinkler system. The smaller one at the left is a direct-driven,
two-cylinder air pump which serves to put the fire
system under a pressure of about 75 pounds.
The engineering and installation of the plant was
done by Mr. C. A. Barton, Jr., a Chicago consulting
engineer who is specializing in producer-gas and
gas-engine work.

one attempt

at

excessive

mill.

first

cost.

What

success

this

ar-

rangement has met in practice does not appear,
but whatever mechanical application may prove
successful the principle of letting the windmill do

work

the

is

to be preferred, obviously,

prime

accessory

of

to the

use

movers.

A

novel method of solving this problem has
been originated by a Chicago inventor.
He does
not drive the dynamo by the windmill directly but
interposes
a
motor driven by compressed air

which
pump.

is

pumping

to frictional resistance, inefficiency

sail

solving the problem on these lines

was described. When the wind blows the mill
can furnish more power than is needed to drive
the dynamo.
This power should be stored up
somewhere and somehow.
In the case referred
to the surplus power is used to store up potential
in water by lifting it.
An objection would seem
to be the great size of accumulator necessary to
store up sufficient power for use during a long
period of calms.
To meet this the inventor has
provided a storage battery, which in this case
can be made small enough to escape the objection
of

owing

area and internal losses.
To provide for calms it is necessary to have
some kind of reserve. Prof. La Cot., recommends
the use of an interal-combustion engine for this
purpose, in preference to accumulators, as those
large enough to meet all possible cases are too
expensive. Technically, Professor LaCour considers
the mill of four sails preferable.
He uses the
plane-surface type of sail, so common in Europe
and long ago replaced in this country by the
sails or wings made up of a number of blades,
resulting in a decidedly greater effective windpressure area for equal diameters.
Encouraging
as the results of the Danish experiments are, no
doubt a higher efficiency would have been obtained by the use of the American type of windof

pumped

into tanks by a wind-actuated
spring-loaded valve
starts
airthe
operation whenever the tank pressure

A

Reduced Light and Power Rates
San Francisco.

in

Improvement is reported in the gas and electric
San Francisco Gas and Electric Company under the new holding company known as the
The growing
Pacific Gas and Electric Company.
competition of the San Francisco Coke and Gas
Company's service resulted in the cutting of gas
rates to 85 cents a thousand by the big company,
provided the consumer uses at least 10,000 cubic
feet per month.
1 he San Francisco Gas and Electric Company has now announced a graduated scale
of reduced rates to large consumers of gas, making
service of the

the rate practically 60 cents a thousand

when over

75,000 cubic-feet of gas is consumed monthly.
A reduction has also been made on electric current by the same company, which now has practically a monopoly of commercial electric light and
power in San Francisco. By these recent reductions
the company has cut below the established municipal
rate in both electricity and gas in certain quantities.
On electric lights the municinal fixed rate ranges
from nine to 5.4 cents per kilowatt-hour. The new
electric lighting rates are, according to gross quantity used, as follows
Upon the monthly consumption
of from 375 to 649 kilowatt-hours, 554 cents per
kilowatt-hour; from 650 to 924, five cents; from 925
cents;
to 1,199, \Ya cents; from 1,200 to 1,474, 4 J
from 1,475 to 1,749, 4/4 cents and from 1.750 up:

below a predetermined amount.
Driving the
a governed air motor of constant speed
should secure remarkable improvement in light
falls

dynamo by

over the direct windmill drive, owing to
necessary irregularity of the latter.
At the same
time the use of air as storage medium obviates
service

the

necessity

large.

ventor

For
uses

of

making

generating
a

A

;

ward, four cents.

On electric power the reduced rates are as follows
Upon a monthly consumption of from 375 to
449 kilowatt-hours, 5% cents per kilowatt-hour; from
450 to 549, five cents; from "550 to 1,099, 45^ cents,
and from 1,100 upward, four cents.
:

the

reservoir

unduly

four horsepower this inthree-cylinder recipro-rotating air

:

:

:
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Brilliancy of Lighting Units.

Candle
Cooper Hewitt lamp...
Incandescent,

frosted.

.

J4 to
i to
3 to
3 to
2 to

i

measurement of an ordinary ground-glass winin good daylight.
I may say that I have made
quite a number of such measurements myself, but
I am not prepared to give them now as guaranteed,
not having the calculations here; but I presume they

dow

The Current Transformer.
By Kenneth

— alabaster globe.
4
6 — approximate.
8 — depending
upon
and

L.

less

ing the reactance of the secondary circuit by the
use of a hot-wire voltmeter of extremely low
range. This value was obtained for several instruments and is here given in volts per ampere.

1

Curtis.

This

effi-

style

of

—

two parts of the exciting current the wattcomponent and the power component due to
hysteresis and eddy currents. He gives ingenious
methods of arriving at the value of these quantities.
Strikingly novel is the method of determinof the

are as nearly correct as those in the paper given."

y22

ciency

by the determination of the resistance and reactance of the secondary current, and of the amount

the

In a paper entitled "Data on Indoor Illumination,"'
by Mr. J. E. Woodwell of Washington, D. C, read
before the Illuminating Engineering Society in New
York on October 12, the author said:
In the following table the intrinsic brilliancy of a
number of common light sources is shown in candlepower per square inch on the assumption of a uniform light intensity over the surfaces considered
Moore tube
Gas arc lamp

309

apparatus is not to be mistaken for the
appliance used to step up or down the voltage
in
transmission lines.
The current transformer

Five-ampere indicating ammeter
Three-ampere recording wattmeter
Two-ampere indicating wattmeter

= 0.0390
= 0.0842
x = o.i20S

x

x

bulb.

Fig.

4.

Milling Machine, Lathe and Drill Electrically Driven.

Fig.

Motor-driven Triplex Fire Pump.

5.

ELECTRIC DRIVE IN A MODERN FACTORY WITH PRODUCER-GAS PLANT.
Kerosene-oil lamp

....

Mantle burner
Acetylene flame
Enclosed arc
Incandescent lamp
Nernst lamp

A

3 to

20 to
75 to
100 to

8

—unshaded
200 — depending
25
120

upon

globe

used.
....100 to
300— bare.
800 to 1,000 bare.

—

made at the Electrical Testing Laboratories
using Lummer-Brodhun and Bunsen photometers and
test

100-candlepower

a

mounted

at the

standard

incandescent

lamp,

same distance from the photometer

with a
the mercury-vapor tube
(type H)
luminous length or 21 inches, gave the following

as

result

Candlepower
of Tube.
178
169
164

Distance.
12 feet
8

4

feet
feet

this test is not exhaustive, it serves to show
that the candlepower emitted from the tube at
distances over four feet from its center and along
a line perpendicular to its length does not vary
materially from the photometric law.
As a brilliancy in excess of five or six candlepower
per square inch produces retinal fatigue and irritation, it will be seen that the most common illumi-

While

nants require shades or enclosing globes if placed
within the field of vision.
Even where illuminants
of great brilliancy are located out of the field of
vision, care must be taken to avoid regular reflection
from objects to the eye, as light of comparatively
low intensity entering the eye at an unusual angle
is quite as
detrimental as excessive "brilliancy in
the direct line of vision.
Two practical methods are available for reducing the injurious direct and indirect effects of an
illuminant of great brilliancy.
The light source or
sources may be enclosed in an opal or ground glass
globe of proper size to reduce the intrinsic brilliancy
to a safe amount, or in the case of incandescent
electric lamps the result may be accomplished by
frosting and by the subdivision of the lighting units
into those of small candlepower.
The other method
consists in placing the light source entirely out of
range of direct vision and securing the desired
illumination by diffuse reflection from a ceiling or
cove.
Both of these methods result in a loss of
efficiency, but may be justified by an actual increase

here discussed is the instrument used as a meter
auxiliary in connection with alternating-current ammeters and wattmeters. Its use becomes absolutely necessary in either of the following cases
First, when the voltage of the circuit is so high
as to render it unsafe to connect the instrument
directly into the circuit; second, when the current
to be measured is greater than the capacity of
the instrument, and conditions prevent the use of
a shunt. In the first instance the transformer in-

made sufficient to protect the instruthe high-voltage circuit. In the second
case the ratio of turns is made such that the
current through the instrument is within its capacity.
In nearly all cases of alternating-current
measurements one or both of these conditions are
met with.
The current transformer, like all other transsulation

is

ment from

10 B.H.P.

In the discussion which followed this paper Mr.

New

L. B. Marks of
York said: "I would suggest
that somebody obtain data to add to this table upon
the actual intrinsic brilliancy of
daily
illumination.
I think you will find it is very much less
than any of the data given in the paper. The lowest
figure which Mr. Woodwell gives in the latter part
of his paper is one-ninth candlepower per square
inch.
I think it will be found that in a well-illuminated room in the day time, with ground-glass windows, you will have as low as a fiftieth to a onehundredth candlepower per square inch, and that

Our sources of illuminato get to.
tion are entirely too bright.
Even in the bestdesigned layouts, the intrinsic illumination does not
come anywhere near the figure which we obtain in
is

what we want

x

Two-ampere

x

indicating

ammeter

= 0.2140
= 0.2930

As conclusions of this investigation we may say
that the factor which prevents a constant ratio of
secondary to primary current for all loads is the
exciting ampere-turns. The smaller these are in
proportion to the total ampere-turns of the transformer and the lower the power factor of the exciting current the more nearly will we approach
a constant ratio.
Assuming the secondary to have as low resistance and reactance as is practicable, to obtain
the best results we must make the magnetic circuit so as to have as low values of reluctance,
hysteresis and eddy currents as possible. That is
to say, if the secondary has "as low resistance and
reactance as is practicable the best current transformer will be the one containing the most iron
of the best quality in the form of the thinnest
laminations.
Discussion.
T. Robinson of Schenectady stated that
in the recent practice of the General Electric Company the exciting current and the internal losses
in the current transformer are determined directly by
means of sensitive alternating dynamos. He connected this subject with that of Dr. Bedell and Mr.
Turtle's paper (see Western Electrician of October
by showing that the measure6, 1906, page 269)

Louis

'

in effective illumination.

Three-ampere indicating wattmeter

FIG.

6.

INDICATOR DIAGRAMS FROM 60-HORSEPOWER
GAS ENGINE AT VARYING LOADS.

formers, consists of an iron magnetic circuit interlinked with two electric circuits. The primary is
connected in series with the line, the current of
which is to be measured, and the secondary is
connected to the instrument terminals by leads of

low

ments were seriously affected by wave distortion
and explained a practical method of deducing the
existing current from the ratio of currents and
the phase angle between the primary and secondary, using sensitive dynamometers and a phaseshifting device.
He emphasized the importance of
securing good iron for the core, which must be
of very low density, and cited a transformer recently made by the General Electric Company to
meet some special conditions. Using this transformer between one-tenth load and full load, the
maximum deviation from the marked value was
hardly more than one-half of one per cent, and
between limits somewhat greater than this the
deviation has been one per centMr. Robinson brought out the fact that by
properly arranging the power factor of the secondary load it was possible to bring the phase
angle between the primary and secondary currents
into actual coincidence, and showed the importance
of this relation in many cases where very accurate
work must be done with these transformers.

resistance.
to

predetermine the behavior of a
in general necessary to know,
first, the resistances and reactances of the primary
and secondary windings of the transformer and
of the external secondary or load circuit ;^ second,
the amount and power factor of the exciting current at the various operating flux densities in the
transformer core.
The author demonstrates mathematically that the
behavior of the t ransformer may be predetermined
In order
transformer

it

Summarized from a paper read and discussed at the meeting
1.
American Institute of Electrical Engineers, New York,
September 28, 1906. The author is instructor in Stafford Uniof the

versity.

Municipal Trading Blunder.

is

A

newspaper dispatch dated at London, October
nth, says: "The Marylebone Borough Council was
fined £60 yesterday under its own electric-lighting
ordinance.
It appears that the municipality, after
acquiring its lighting powers through a bad bargain,
is unable to administer them within the terms of
the law. The Pall Mall Gazette says to-day 'Municipal trading has always shown a list in the direction of bankruptcy, but it is the crowning touch
when it cannot escape the jurisdiction of a police
:

magistrate.'

"

WESTERN ELECTRICIAN

3io

Engineering and Machinery Exhibition
in London.
[From the London correspondent

of the

Western Electrician.]

London, October 3.— The engineering and machinery exhibition

now

being held in London

calls atten-

degree, singularly enough,
than did the purely electrical show last year, to the
application of electrical driving to machine tools,
while there is also a greater amount of heavy ma-

tion in a

more marked

chinery of an electrical and allied character. In fact,
the latter element was almost entirely absent from
the electrical exhibition of 1905. The presence, also,
of a number of American machine tools lends additional interest, although,

from

The

lower drums, the gases therefrom pass over the
bridge and into the brick-lined combustion chamber,
where they are mixed with hot air conveyed through
the hollow fire bars. In this way it is asserted that
complete combustion of the gases is insured before
entering the tube chamber. The boiler shown measures seven feet across the base, nine feet nine inches
long and is 13 feet six inches high, being capable of
The
evaporating 8,000 pounds of water per hour.
One test
efficiency is given at over 86 per cent.
carried" out by Mr. W. H. Booth gives an over-all
efficiency of boiler, economizer and superheater of

exhibition gives further evidence of the posof chain driving, where a suitable noiseless

sibilities

stated before, the greatest departure in machineis to be seen at the

tool design, electrically speaking,

Sterk & Co. of Halifax,
an eight-inch high-speed
lathe, a 30-inch boring and turning mill and a sixinch slotting machine, all fitted with a patent electric
stand of a British firm,

J.

their exhibit consisting of

The

shows

illustration

the

In

lathe.

drive.

heavy machinery as joist shears, angle and
T-bevel croppers and notching machines. The size
of individual motors for driving single machines
ranges up to 60 horsepower, this latter being applied

7^,-horsepower motor, combined with the box end, running at any speed between 400 and 1,200 revolutions per minute. The
motor has a three-to-one speed variation, shunt
The controlling
regulation alone being employed.
apparatus, as is seen, is mounted close at hand, one
rod connected with the switch having also a connection with a hand-wheel on the slide rest, so that the
speed can be varied at once without the trouble of

to such

freight elevator the action of pressing a certain button sends the elevator to the required floor without

High-speed Electrically Driven Lathe

As

medium with

the minimum of friction can be procured, there being several examples of the application of the Westinghouse Company's Morse chain

ments have been made over older types. The company makes passenger elevators, combined freight
and passenger elevators and freight elevators. In
the two first named the connections are so arranged
that the elevator can be brought to any desired floor
from the outside by a would-be passenger and then
controlled from the inside, while in the case of the

86.342 per cent.

the national point of

view, some satisfaction is gained from the circumstance that the greatest novelty in this direction is a
home product.
Electric Drive.
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there

case

this

a

is

workman leaving the lathe for the switch panel.
The boring and turning mill and the slotting machine

the

have motors fitted into the backs of their upright
frames. Chain drive is used in all cases, but is invisible.

The

interest

in

remaining machine tools

the

is

chiefly in their mechanical design, the electric drive

being universally by separate motors bolted close to
the machine, and either driving through gearing or
through a chain.

Electric Fountain and Air Circulator.

Reference has already been made in

my

attendance.

weekly

proximately where required, and

the foun-

Jets

solid ring of falling

water, and the

installation handles,

out again.
of water

variable-speed type.

The

lathe

is

is

is afterward blown
Immediately behind the main cylinder
a series of colored electric lights which

heighten the pleasing effect of the
water by continual change of hue. At the
top of the fountain, also, are 11 large colored hanging globes, with one large circular globe at the apex.

at

to an 18-inch center lathe, which will admit 10 feet
between centers, the motor being of the three-to-one

that since the circuit

piece at each floor, the cage

at the base.

from below merge into the
air, which the
after being washed and cooled,

LONDON.

it

and hexagonal

tank cathe fountank capable of holding 400 gallons of water.
The water
is circulated to the top of the fountain by means of
an electrically driven pump in the base, and through
the domes at the rate of 1,500 gallons per minute,
and is there formed into a solid cylinder of water
four feet in diameter and about 12 or 14 feet in length.

IN

For the passenger elevator the chief

advantage claimed

notes to the patent fountain of light and air circulator at the exhibition. This is 33 feet in height

Surrounding
tain arrangements, including an internal
diameter, and immediately above this are
tain arrangements, including an internal

NEW WATER-TUBE BOILER EXHIBITED

ELECTRIC BLUE PRINTER EXHIBITED IN LONDON.

night-time

falling

device

is

upon the elevator

= opening

and the contact

itself,

must always stop apis

independent of

any stretching of the ropes. In all three types the
action has now been made the same, the difference
being in the number and location of the push buttons.
Originally, the freight elevator was controlled by
means of a contact arm moving over a series of fixed
contacts.
Now, however, all the buttons on the several floors are connected in series with relays.

The

pressing of a button feeds current to the reversing
"up" or "down" solenoid, reversing switches being
fixed at each floor, and when the button is released
the relay maintains the circuit belonging to the desired floor to which the elevator is to be brought, and
opens the reversing switch when the elevator arrives
there. The whole point of the system is, of course, to
arrange the connection so that the elevator will not
be interfered with in any way by pressing of another
button while it is in motion, and that this has been
accomplished is amply proved by ocular demonstration

capable of taking

inches deep by one-fourth inch traverse
at 30 feet per minute, the speeds varying, with the
cuts, from 30 to 400 feet per minute.
a cut

1

J4

A New

Water-tube

Boiler.

Before mentioning the most novel machine tool on
view reference may be made to a new water-tube
boiler which is shown at work supplying steam to
a 220-kilowatt, 220-volt generating set which meets
the wants of the exhibitors for lighting booths and
driving working exhibits. This boiler, shown in the
diagram, consists of vertical straight tubes built up
pairs of semi-cylindrical top and bottom half
drums, which are united by a number of tubes of
suitable diameter and length, varying according to
the heating surface and horsepower required, the
nature of fuel to be used and the method of stoking.
The bottom drums form the roof of the furnace, the
upper drums forming the roof of the tube chamber,
with a steam receiver above. The boiler is slightly
raised at the back and a brick-lined combustion
chamber is provided at the rear of the furnace.
There arc no external downcomer tubes.
About
two-thirds, or half, of the back-end tubes act as the
upcast, and the other third or half act as downcomers, according to the rate of working.
Between the elements of the boiler are inserted,
horizontally, superheater tubes extending to about
three-fourths of the length of the tube chamber.
.The feed heater, or economizer, is placed in the
smokebox below the base of the funnel. The travel
of the nascs is similar to that in the dry-back or
marine type of boiler. The furnace being below the
in

HIGH-SPEED ELECTRIC LATHE EXHIBITED IN LONDON.
In the pedestal of the fountain are six 18-inch electric
fans which assist in the ventilation work generally,

drawing
expelling

in
it

air

through grids near the floor

level,

at the rate of 20,000 to 22,000 cubic feet

per minute.

Automatic Electric Elevator.
Another

machinery which, curiously
enough, did not make its appearance at the electrical
exhibition last autumn is an improved automatic
piece

of

electric elevator of

the

though some reticence
tailed

information,

it

is

is

both on the models and in the numerous installations
that are in practical operation.

Richmond-Carey type. Alshown in giving exact decertain that great improve-

Electric Blue-printer.

The copying of engineering drawings and tracings
has received much attention in England of late years,
and

has been largely called into requisition.
systems of blue-printing and similar copying there has existed the difficulty that distortion
and shrinkage occur, thus rendering the resultant
print hardly true to scale.
New systems called
"velography" and "ordoverax" have been evolved
which, it is said, avoid these shortcomings and have
electricity

With

all
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the further advantage that the prints may be made
upon a wide range of papers or linens. There are

in place.

several "rotary" or continuous photo-printing
systems on show, the machines only having to be fed
continuously, the lowering and raising, automatically,
In
of the arc lamp giving the requisite exposure.
one such there is a specially constructed arc lamp
furnishd with a circuit resistance up to 200 volts

well as a rail

also

continuous current.

The accompanying diagram shows

3ii

by the Brown-Boveri Company,
this system, that it answers as
bond, and when once in place it will
and -thus avoid having to look after

It is said

which has adopted
hold up well,
the

bonds

rail

in the part. within the tunnel.

Above each track

are mounted two line wires,
serves as the third conductor.
Fig. 1
shows a view of the tunnel and the appearance of
the track and the overhead system.
In the tunnel

while the

rail

a piece of ap-

paratus which, although not of the "rotary"
takes practically all the ordinarily sized prints.

type,

The

machine consists of a cylindrical glass frame (A),
mounted on stand (hi). The tracings are wrapped
around the outside of the cylinder and contact is
obtained by means of suitable covers provided with
eyelets to slip on to pins projecting from a vertical
steel rod, by revolving which the covers are drawn
The arc lamp (C) is sustightly around the sdass.
pended by wire ropes passing over the pulley (D),
and is gradually lowered throughout the cylinder,
either by stages of about eight inches at a time,
with an interval of rest between, or by means of the
patent automatic gear (E). This latter has pendulum adjustment, or a silent-running fan escapement
gear, the speed being regulated by adjusting the
'

vanes of the fan.
One of the continuous copiers

A

may now be

considered

be remembered that
the trains are taken over this section by a type of
three-phase locomotive (previously described in the
Western Electrician) furnished by Brown, Boveri
& Co., using 3,000-volt current from a double overhead wire. The total length of the tunnel is about
miles,

which

erected

is

across

gives a head of 150 feet.

Rhone

the

at

this

point

Leading from the canal is
feet inside diameter, which

having 5.2
supplies the wheels located
a penstock

in the turbine house.
turbine outfit in this case consists of two separate wheels of the Escher-Wyss pattern, coupled
together upon a common shaft, the total capacity of
long shaft
the turbines being 1,200 horsepower.

The

A

passes from the turbine

of Michigan

large

electric

power

for

It will

and current for the line is supplied at
present from two hydraulic stations, one of these
lying at Brigue, on the Swiss side, and the second at
Iselle, on the Italian side of the tunnel.
For the hydro-electric station of Brigue, the dam
12.5

Group

plant designed to furnish mothe operation of its mines and
stamp mills on the South Range, near Hancock,
Mich., is planned by the Cooper Range Consolidated Mining Company.
It will be located in
the vicinity of Portage Lake and will represent an
expenditure of $500,000. Engineers are now at
work on the plans and specifications, and it is
expected that construction will be undertaken at
an early date.
The mines which it is proposed
to run by the new plant are the Baltic,
Trimountain, Champion and Globe, and corresponding
changes will be made at the stamp mills at Freda,
Beacon Hill and Redridge.

A. de Courcy.

August, and the line

line of

a solid

construction.
Steel guy ropes are also used to
brace the whole.
Such an arrangement has the advantage of taking up but a small space upon the
track, and it does not obstruct the view of the signals.
The feeders, at 3,000 volts, which lead from each
of the hydraulic stations in order to supply the overhead line, consist of concentric cables within the tunnel, and of bare wire for the outside sections.
In
the view of the tunnel the feeders are at the left,
being mounted upon porcelain insulators fitted upon
wall brackets.
The concentric cable has two conductors of 100 square millimeters each.
In general, the system of feeders lying between
the two stations and including the tunnel portion is
arranged in sections so that the different parts can
be fed from either of the two stations independently
or by the two plants running in parallel.

tive

is

Electric trains have been running in the Simplon
Tunnel and upon the adjoining sections since the
1st of

placed
six or

Mines.

Electric Plants and Line Construction
for the Simplon Tunnel.

as in practical operation.

of parallel tracks, so that one such pole is
between each track, and the whole row of
more poles is braced across by a continuous
piping of the same section, so as to make

Electric Plant for a

driven by an electric motor which is adjustable to the various speeds
G.
necessitated by the various processes.

By

times three, are mounted so as to form a tapering
being imbedded in a foundation of beton. On
these sections of the road there are usually a number
pole,

room

into the

dynamo room

through an opening in the wall, and upon the outer
end is mounted the main alternator of the station.
This machine is of the revolving internal-field type.
At the normal speed the alternator works at 3,000
volts and 15 cycles.
In the Brigue plant the turbines are not provided
with an automatic speed-regulating device, so that in
order to take up the full power of the turbines the
alternators are run upon a liquid resistance which is
placed in parallel upon the terminals. By varying this
resistance an artificial load is provided which keeps

Flow
FIG.

OVERHEAD CONSTRUCTION IN SIMPLON TUNNEL,
SHOWING AUTOMATIC SWITCH.

I.

•

the road

is

single track, except at a specially arranged

point in the middle, where there

is

a double track

section of short length to allow the trains to pass.

As

remembered, it is the intention to use a
tunnel through the Simplon.
At present
but a single tunnel finished, but the parallel

will be

double
there

is

side galley occupies the place

which

will ultimately

be taken for the second tunnel. In the middle porenlarged to the standard
section, so as to give room for the second track, as
above mentioned. In Fig. 1 the overhead construction represents a special device for disconnecting the
tion this galley has been

overhead

and the standard

line,

The

line construction is

not seen.
latter consists of a steel cross
held at each side of the tunnel by an insulating
port fixed in the wall. The cross wire is coated
copper in order to preserve it from rusting,

wire
supwith

and

of

Water

in

Drainage Canal.

Various commercial organizations are joining with
the trustees of the Chicago Drainage Canal in offering resolutions and protests against the recommendation of the International Waterways Commission to
limit the flow of water in the canal to 10,000 cubic

The commission met in Chicago on
Tuesday and Wednesday of this week and heard
Chicago's case presented by Robert R. McCormick,
president of the board
Isham Randolph, chief engineer of the canal
Erasmus C. Lindley, attorney
for the Sanitary District, and B. A. Lckhart', chairfeet a second.

;

;

man

of a joint committee appointed recently
eral organizations to formulate an appeal.

by sev-

Plaster of Paris as a Light Reflector.
At a recent meeting of the Illuminating Engineering Society Mr. A. H. Elliott made the following
rather interesting statement:
"Some years ago I had a good deal of work to
do in conjunction with photographic work and colors, and I was very much struck by the researches

whole load on the machine at a constant value.
liquid resistance which is used here consists of a
water tank containing a set of iron plates, arranged
so that the plates can be raised or lowered in the
the

The

tank.

On the Italian side of the tunnel, at Iselle, is
located a second hydraulic plant, which corresponds
In this case the
in many respects to the former.
Diveria River furnishes the power. Like the Brigue
plant, the station, at least the hydraulic part, was

work upon the Simplon Tunnel.
has been transformed into a generating
plant for the electric road by the addition of a set
of machines, including Swiss-built turbines and a
three-phase alternator. The latter machine is designed
to give 1,500 horsepower, and it operates at 960
revolutions per minute as a standard speed.
Coming to the ti"ack construction within the tunnel, and the method of installing the overhead line
for the three-phase locomotives, which are supplied
at 3,000 volts taken off the line by a double-frame
trolley, I may mention that the track of the road
upon the section lying between Brigue and Iselle is
built of rails varying in weight, but on the average
The
having near 60 square centimeters section.
method of rail joint which is used here consists in
erected during the

At present

ends of the rails and cleaning them
The surface
is to be bolted on.
coated at these ends with a specially-prepared

smoothing
where the
is

it

metallic

off the

fish-plate

paste,

after

which the

fish-plates

are fixed

YARDS OF SIMPLON TUNNEL ELECTRIC RAILWAY AT BRIGUE, SWITZERLAND, SHOWING OVERHEAD
CONSTRUCTION.
with the other metal
supports are hung
from the cross wire in order to hold the trolley line,
and the latter is suspended at 4.80 meters above the
like

precautions

pieces.

Two

are

special

taken

insulating

On the sections outside
rail level within the tunnel.
of the tunnel the height of the trolley wire varies
from five to 5.2 meters. In all cases the distance betrolley lines is one meter.
In the sections lying outside the tunnel the trolley
wire is held in about the same way from a steel
cross wire, but the latter is stretched between sup-

tween the two

(See Fig. 2.)
ports which are formed of gas pipe.
For the side poles two lengths of pipe, and some-

of some of the German workers who determined
amount of light reflected from certain surfaces.
It may be well known to you
but the thing that
struck me most forcibly was the fact that plaster of
paris, pure plaster of paris, clean, would reflect So
per cent, of light that fell on its surface.
Now, if
that is true, that seems to me a means of distributing light uniformly, without losing very much of it.
In other words, it would be better to let the light
strike a white plaster of paris surface, and then
be distributed, rather than to have an intense point
of light that we take a great deal of trouble to tone
down by a series of glasses that cut out anywhere
from 15 to 50 per cent, of the light that we have
taken the greatest trouble to produce."
the

;

:
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wins will be possessed of sufficient wisdom
to delay no longer the greatly needed electrification of the suburban service in Chicago.

factory plant employing not only individual
motors to drive the machines, but mercuryvapor lamps, electric cooking apparatus for use in
preparing luncheon for the office help and a producerelectric

gas plant for the gas engines driving the electric
generators, is certainly out of the ordinary and entitled

—
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medium-sized factories of the character described,
and in the present instance the plant has been designed and installed with particular care, the resulting fuel economy being apparently very satisin

factory.

Exports of electrical machinery from the United
States to Japan are decreasing, as expectel, and
similar exports to the Chinese Empire have not yet
assumed large proportions. For the eight months
ended with August, 1906, the total value of electrical machinery exported to Japan was $503,523,
against $992,860 for the corresponding period of 1905.

China, however, shows an increase, but the empire
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only a small importer of electrical machinery at
the people are

and, as

just

modern machinery

rapid strides in the use of

and appliances, a steady increase

now making

hoped
machinery to the
Chinese Empire for the period mentioned were valued at $20,873 in lc)o(t and $8,484 in 1905. To Hongkong, however, the great entering port for Southern
China, although a British crown colony, the exports
of electrical machinery fell off from $11,000 for the
first eight months of 1905 to $8,000 for the corresponding period in 1906.
While the increase in American electrical machinery exports to China is not large actually, rela-

The exports

for.

of

in this trade is

electrical

conspicuously

being 250 per cent. If
this rate can be kept up, nothing more can be de-

sired.

it

is

The growtn

more

is

notable, too, in that the

merchandise exported to China in the
1906, is but $22,000,000, against $42,000,000 in
the corresponding
total value of

months ended with August,

months of 1905. Thus the electrical exports, although small, show a noteworthy growth, while the
volume of all exports exhibits a serious decline.
American electrical manufacturers should study the
Chinese market carefully.

An

unusual method of subduing the glare of direct
was related by Mr. W. J. Thompson at a
recent meeting of the Illuminating Engineering Sosunlight

ciety in

New

He

York.

dows facing the

south,

said that, with four win-

was

it

difficult to

secure the proper light in his

'.'.'.','.'.'325,

arrange to

He had much

office.

trouble with his eyes; the light

was too intense or
more remarkably so by the
Mr. Thompson continues "For a year

contrast.

:

or two I endeavored to get the proper illumination.
I

tried all kinds of

—

ways screens, awnings, shades
At last I struck upon the

of different thickness.

hanging a large sheet of tracing
one of the windows, and shaded the light

idea, accidentally, of

cloth over

324
324
324
324
324
324
325
325
325
326

coming through

this tracing cloth

bright as the direct sunlight.

cut out very

much

light.

The

light

was apparently

as

Tracing, cloth does not

There

is

practically as

much

on my desk as before but, in addition to there
being an enormous quantity, there was absolutely a
light

;

perfect diffusion, better than by ordinary skylight."
This hint may be of much value in artificial lighting.
Unquestionably our methods in this direction
have been crude and haphazard— too many bright

points of light, too
too

little

diffusion,

long-suffering

eyes.

many

deep contrasting shadows,

interior illumina-

twentieth century.

Some apprehension has been expressed

lest the

probable advent of incandescent and other electric
lamps of much higher efficiency than those at present

employed have an adverse
less current for a

apparently cut

on the central-sta-

effect

tion business, inasmuch as the

furnish

station will

given light consumption and thus

down

The

revenue.

its

was

subject

brought up at the Atlantic City convention of the
National Electric Light Association and also touched

upon

at the

meeting of the

New York

section of the

Illuminating Engineering Society last week.
also excited

some attention

in England,

and

It

it is

has
very

curious and instructive to observe the attitude to-

ward

it

assumed on each

side of the Atlantic.

consider this jeremiad from the

First

London limes En-

gineering Supplement

A

curious silence has been observed, not only by
the whole technical press, but by engineers in conference, on the subject of the commercial effect of

improvements now being developed in metallic-filament lamps. Yet it must be obvious that when the
market in these high-efficiency lamps is open to the
ordinary electric lighting consumer that is to say,
when their price is such as to make a heavy reduction
in the sale of the incandescent lamp commonly used

—

to-day, there should be very important modifications
in the policy, and perhaps serious disturbance of the
With an effibusiness, of the supply authorities.
ciency represented by a consumption of one watt per
candlepower, as compared with 3.5 watts, which is
now taken as the standard, it is clear that the householder's quarterly bill can only amount to less than

The revenue

one-third of the present average.

of

no electric-lighting station can bear any such reducthat there
tion without disaster.
It may be argued
will be a great development of new business, but as
this can only take place among the smaller houses
and shops, consuming very little current, there is no
salvation to be looked for in that direction, because
is well known already that the payments of many
of these consumers do not justify the cost of connection, and when their quarterly total of units is reduced by two-thirds there will be a distinct loss
in every case at the present charges per unit. In our
own opinion, the coming of the metallic-filament
lamp will lead to the abandonment of all meter systems of charging, and a fixed quarterly payment will
be demanded per lamp installed, with certain checks
upon wanton waste, such as are imposed by waterit

supply authorities.

This

the gloomy, give-up-in-advance, ultra-con-

is

servative

attitude.

On

we

this side,

believe, while

the significance of the apparently impending change
is

recognized, there

is

greater tendency to con-

a

sider the situation as an inevitable result of the law

of progress and to meet
spirit

in

it

and with boldness.

For

an equally progressive,
instance, at the meet-

Engineers

ing of the Illuminating

last

week Dr.

Clayton H. Sharp said

The

question has been raised by the gas-lighting
from the introduction of the mantle burners,
which give much higher illumination with the same
consumption of gas, or the same illumination with
This question is the
a smaller consumption of gas.
same as the question which to a certain extent confronts the electric-lighting people of the present day,
when electric lamps of higher efficiency are being
produced and it is this What is the effect of introducing these more efficient lamps?
What will
the effect be upon the revenue of our company? The
gas people have found the effect of introducing a
lamp which will give more light lor the same amount
of gas has been that they have sold more gas. The
revalue was increased. That is to say, the public
h?s taken the value of its moncv, not in decreased
bills, but in increased light, and the result has been
largely increased illumination.
And that is likelv
to be the effect also of the introduction of the
higher efficiency in incandescent lamps, and it is
only another indication of this constant toning up of
the average scale of our illumination.
people,

;

:

.This is, then, the central-station manager's anMore light more
swer to the prophets of evil
light! always more light in the dark places! More
light will be given for the same current consumption;
but by a camthe consumer will benefit greatly
paign of education and publicity of which only a
beginning has been made the public will come to
consider more plentiful light, greater brightness and
:

!

;

cheerfulness, as a necessity.
light

Not only should cheaper

actually increase the consumption of current,
'

too

consideration

for the

but there are always the great possibilities of in-

The new Illuminating Engi-

Electrical men have sucday load.
ceeded by urging improved methods of doing things,
by being alert, progressive, quick to seize oppor-

little

neering Society can do, and in fact has begun, a
great work in acquiring and disseminating information on this very important subject.
No doubt, in
more enlightened days— and nights— to come, we
shall look

and eye-wearying methods of

ful

tion that prevailed prior to the opening years of the

so,

by double shades from the other ones.
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Michigan Electric Association.
The

third annual meeting of the Michigan Elec-

Association was held in Grand Rapids last
week, opening Wednesday and closing Friday. The
association shows an increase of 12 members during
the year and now numbers 58. There was an attendance of about 75 active and associate members
tric

houses.
of
electrical-supply
representatives
of the association were at the
Livingston Hotel, where the meetings were held,
and the halls and corridors were. hung with multicolored electric lights and placarded with the names
of the firms exhibiting. The displays were attractive.
Thomas F. Bechtel, secretary and treasurer of
the Grand Rapids Edison Company, was chairman
of a reception committee composed of representatives
of the Edison company, the Grand Rapids-Muskegon
Power Company, the General Electric Company and
the Fort Wayne Electric Works. The guests who
arrived Tuesday evening were entertained with a
theater party at the Majestic.
The first session of the association was held

and

The headquarters

Wednesday

when

William
Marie delivered his annual

morning,

President

Chandler of Sault Ste.
He spoke of the necessity of increasing the
membership of the organization. He urged the members to work to bring about a reduction of the
insurance rates on electric plants, and urged the
necessity of keeping properties in good condition.
Concerning the destruction of trees in stringing
wires he said that if it become necessary to trim
a tree, let it be done with the consent and assistance
of the owner.
If results cannot be accomplishei
without trimming to ruination, let some other means
be adopted, even at considerable expense, but save
address.

the tree.

313

Field, W. P. Upham, Electrical Appliance Company, Chicago;
T. F. King, Fort Wayne Electric Works; James P. Robison
and wife, Detroit; A. P. Briggs, Detroit; A. H. Betwee,
Oxford; H. J. Mauger, General Electric Company, Schenec-

G. A. Hayes, Nernst Lamp Company, Pittsburg;
Craven, Cleveland; A. S. Wood, Ionia; C. H.
Gallmeyer, Grand Rapids; J. W. Warner, Grand Rapids; J.
M. London, Boyne City Electric Light and Power Company,
Traverse City; Louis C. 'lowner, Grand Rapids; Charles A.
Parker, Detroit; M. F. King, Detroit; F. R. Bryant, Central
Electric Company, Chicago; F. M. Van Auken, Allegan;
Frank J. McMahon, municipal light and power plant, Lowell;
D. A. Beardsley, Citizens' Electric Company, Battle Creek;
F. A. Beard, Flint Light and Power Company, J. E. Dunham, Jr., Flint Light and Power Company, Flint; R. A.
Rathbone, Westinghouse Electric and Manufacturing Company, Detroit; E. J. Kulas, Brilliant Electric Company,
Cleveland; R. S. Jackson, Brilliant Electric Company, Cleveland; R. T. Hamilton, Banne Electric Company, Youngstown, Ohio; .William Love, Shelby Electric Light Company, Shelby, Ohio; Louis B. Schneider, Tecumseh; John
Leslie, Lapeer; A. E. Palmer, Kalkaska; W. J. Campbell,
Kalkaska; Henri Richardi, Bellaire; Jacob Glerum, Grand
tady;

George B.

Haven.

Columbus Street-railway Conventions.

Attendance

—

"convention" in all future reference to the yearly
gathering of the street and interurban railway people
of America. It goes without saying that the American Street and Interurban Railways Association is
a large and important organization, including, as it
does, its three other large subsidiary organizations.
It was to be expected, therefore, that the Columbus
gathering would probably excel tnose of previous
years, but few realized how total would be the
eclipse.

The

emphasized the necessity of educating the people to
the use of the various electrical devices on the
market.

clusive of local visitors,

"The Importance of Making a Good Impression
on the Public" was the subject of a paper by R. W.

thousands, ran up by badge-button count Tuesday
afternoon to over 200 persons. With weather ideally
autumnal, and practically every exhibitor with booth
ready for visitors by Monday afternoon, and Columbus packed and jammed with visitors, the meeting
of 1906 started in "stunning" fashion.
It had been decided this year that all decorations
should be with red, white and blue, the national
colors, and the brilliant effect of this color scheme
may readily be imagined. Not only are all t.ie
exhibits in the six exhibition buildings handsomely
decorated to produce various effects in the colors
named, but the city of Columbus has come nobly to
the front with its street-arch lighting system, and at
night, as well as during the day at the fair grounds,
the streets of Columbus are brilliant with colored

ment of President Chandler.
H. J. Mauger of Schenectady, N. Y., read a paper
on Thursday morning on the "Commercial Status
of Electrical Heating and Cooking Devices."
He

Hemphill of Ann Arbor, in which he took the stand
that the light companies must consider themselves
servants of the public rather than autocrats and dictators, and must strive to satisfy the public.
Charles A. Parker of Detroit gave a paper on the
results obtained by "Direct-by-Mail Advertising of
Central-station Current." "Does It Pay to Construct
and Modernize Plants in Small Towns?" was the
subject handled by F. A. Beard of Flint, in which
he took the stand that it could be done profitably
if the work was done in a business-like manner and
with an eye to efficiency and economy.
F. W. Wilcox of Harrison, N. J., gave a talk on
"New Developments in Incandescent Lamps." In the
evening the members attended a boxing exhibition
at

Reed's Lake.

The

chief topic of Friday was a talk on "Waterpower Development," by Prof. Gardner S. Williams

engineering department of the University of
Michigan. The talk was of particular interest to
of the

Michigan electricians in view of the enormous development of power of Michigan rivers that is now
going on, and dealt particularly with the work and
the possibilities in Michigan.
Election of officers resulted as follows

—

President William Chandler, Sault Ste. Marie.
Vice-president A. F. Walker, Grand Rapids.
Secretary and Treasurer A. F. Marshal, Port

—

—

Huron.

—

Executive Committee Alex Dow, Detroit; F. A.
Beard, Flint; T. F. Bechtel, Grand Rapids. President Chandler is chairman of the committee.
Finance Committee O. S. Wood, Ionia
E. F.
Phillips, Detroit; A. E. Palmer, Kalkaska.
The fixing of the time and place of holding the
next annual meeting was left -to the executive committee.
It
will
probably be held at Sault Ste.
Marie and earlier in the year. While this meeting
was designated as the third annual session, it was
only the second deliberative gathering of the asso-

—

;

ciation.

The names of members and exhibitors registered
are as follows
William Chandler, Sault Ste. Marie; Thomas F. Bechtel,
Grand Rapids; A. F. Walker, Grand Rapids; E. F. Phillips,
Hemphill, Jr., Ann Arbor; W. S. Donaldson,
R. Cravath, Chicago; A. C. Marshall, Port
Jacobi, Mt. Clemens; J. Robert Crouse,
Cleveland; Fred W. Godfrey, Bryan-Marsh Company, Chicago; Waldo Francisco, Grand Rapids; J. Scribner, S. F.
Dibble, T. M. Page and E. T. Callahan, General Electric
Company, Chicago; H. A. Chase, Hart; W. B. Thompson,
Detroit; R.

W.

Mt. Clemens;

J.

Huron; Alexander

Detroit; James W. Bishop, Detroit; W. C. Miller, Rogue
River Power Company; D. B. South, Sault Ste. Marie; A.J.
Bemis, Grand Rapids;. Fred E. Benson, Detroit; J. T.

Young, Muskegon; Lawrence Moore, Westinghouse Electric
and Manufacturing Company; James B. Coate, Columbia Incandescent Lamp Company; Robert J. Thorne, M. B. Austin

&

Co.,

Chicago;

C.

J.

Lester,

Illinois

Electric

Com-

Chicago; T. M. McAdams, Westinghouse Electric and
Manufacturing Company; R. L. Kimball, Central Electric
Company, Chicago; A. L. Pond, Fort Wayne Electric Works,
Chicago; H. L. Searles, Grand Rapids; W. J. Trott, Fostoria
Incandescent Lamp
Company, Grand Rapids; Fred L.

pany,

Reynolds, Grand Rapids; A. A. Serva, Fort Wayne Electric
Works, Fort Wayne; Mark F. Walker, F. Bissell Company,
Toledo; R. S. Landon, T. J. Alderson, V. L. Crawford, E. R.

:

[Special dispatch to the Western. Electrician.

Columbus, Ohio, October 16. The word "congress" would better henceforth be substituted for

electrical or mechanical gathering are a very fair index of the progress of that
business.
The exhibit booths in Columbus at the
fair grounds this year number in all 195 spaces and
occupy six buildings, each one of which could
worthily be characterized as a splendid exposition in itself, and each exhibit represents an important factory property. All this is coupled with the
fact that the attendance of street-railway people
directly intereted in, and so many possessing purchasing power for, the machinery displayed, ex-

Robert Crouse of Cleveland read a paper on
"Profitable Commercial Co-operation." D. B. Smith's
paper on "New Business and Advertising" was followed by an interesting discussion in which most
of the members favored the liberal use of newspaper
space, a policy which has the enthusiastic endorseJ.

address, followed by addresses by W. Caryl Ely,
president of the American Association, and Prof.
Bernard V. Swenson, secretary and treasurer of the
same organization.
President Adams of the Engineering Association then gave his address. Then
followed the routine business, and at 2 p. m. the discussion of papers and reports was taken up.
Besides special committees, the following committees
reported "Maintenance and Inspection of Electrical
Equipment," "Control Apparatus," "Way Matters."
A paper on "Ballast" was read by Charles H. Clark
of Cleveland and one on "Ties, Poles and Posts" by
C. A. Alderman of Cincinnati.
The Claim Agents' Association met at 2 p. m.
yesterday. B. B. Davis of Columbus welcomed the
delegates, and President Ely and Secretary Swenson
of the American association addressed the convention.
The address of President S. L. Rhodes of
the claim agents was then heard. After hearing the
reports of officers the meeting was adjourned at
12:30 to convene again to-day.

any

exhibits at

which numbered among the

incandescent lamps.

Too much

praise cannot be given to citizens of

It had been genhospitality.
along that as the street-railway
convention had now grown to such a large size, a
city with Columbus' hotel facilities, although these
are of the best, would nevertheless be unable to
Everyone seems to have been
handle the crowd.
Many of Columbus'
well taken care of, however.
public-spirited citizens have come to the rescue, and
rooms in private apartments have been freely placed
at the disposal of the guests. Few complaints have

Columbus for

their

erally believed all

both meetings yesterday was large.

reception planned at the Southern Hotel last
night was not carried out as planned instead there
was a large informal gathering of men in the
rotunda.
There was so much interest by local people that
the 5,000 admission tickets printed for the entire
week were used up last night.. It is the general
opinion that the exhibits constitute the greatest industrial show ever given in connection with a conF. L. P.
vention in the United States.
;

Illuminating Engineering Society.
the meeting of the Illuminating Engineering
Society held at 44 West Twenty-seventh Street,
New York city, on October 12th, President L. B.
Marks was in the chair. Some routine business
committee was appointed on
was transacted.
constitution and by-laws.
It consists of W.
D.
Weaver, W. R. Addicks and the chairmen of the
local sections.
The treasurer's report showed a
balance on hand of $526.32.
The total membership is now 750.
The New York section was organized with these
officers
Chairman, A. E. Forstall vice-chairman,
Frank A. Pattison second vice-chairman, Dr. F.

At

A

:

;

;

Schieman

secretary, Preston S. Millar.
papers were presented one by Ernest C.
White of Winnipeg and the other by J. E. Wood;

—

Two

well

of

Washington.

Both

related

to

"Data

of

Indoor Illumination."
They were discussed by
Dr. Clayton H. Sharp, E. L. Elliott, A. H. Elliott,
Mr. Litle, Mr. Gardner, R. M. Searles, Mr.
Seabrook, Mr. Thompson, Mr. Marks and others.
The same papers were presented at a meeting of
the Chicago section of the society, held on October
1 6th, at which Mr. George C. Keech, temporary president, presided.
Mr. Hemphill read Mr. White's
paper and Mr. Van Rensselaer Lansingh followed
with that of Mr. Woodwell, with illuminating comments of his own and blackboard demonstrations.

Harold Almert opened the discussion, and Mr.
Lansingh exhibited some new drawing paper designed to lighten the burdens of the illuminating
engineer in making his calculations and drawings.
R. Cravath spoke of the desirability of small
J.
units, without sharp shadows, in illumination.
Mr.
Richardson of the Chicago Federal Building said
the illuminating engineer should control the location
of the fixtures in planning new buildings. Mercuryvapor lamps should be hung well up toward the
ceiling.
C. R. Gilman of Milwaukee spoke of car
lighting, which, he said, had been neglected.
Mr.
Lansingh said that bare flames or lights are' now
hidden in the best car lighting. Mr. Keech, Mr.
Chapman and others also took part in the discussion.

Cleveland Street-railway Situation.
With

been heard.

Every modern

at

The

facility for the transaction of busi-

A

at the fair grounds has been provided.
postoffice has been established; a telegraph
office and a private branch telephone exchange giving free service have been installed at the grounds.

ness

local

Both the Central Union and United States telephone
companies in the evening extend to the delegates not
only free local but free long-distance telephone privileges. There is, too, on the grounds, a well-equipped
dining hall; also free street-railway transportation
has been extended to those wearing badges.
The hotels are all in gala attire and decorated
The Hartman Hotel has an
with national colors.
attraction in a miniature electric railroad in full operation which runs along the partition surrounding
the bookkeeper's office.
It is estimated that there are as many as 300
Canadian street-railway people here. Local papers
estimate 19,000 persons attending the fair grounds
yesterday, and it is figured that the ground space
taken up by exhibits is about twice as large as that
occupied at Philadelphia last year.
Rumor has it that John I. Beggs is the probable
man for president next year of the American association, and H. H. Adams, probably, for president of
the Engineering association.

The convention opened with a meeting of the
Engineering Association at 10 a. m. yesterday. E. C.
Spring of West Milton, Ohio, gave the welcoming

the decision of the City Council of Clevelandsubmit the propositions of the two street-railway
companies to a referendum vote of the people, the
to

The trouble is
situation is becoming interesting.
that such a vote will merely ascertain the feelings
of the people and will not be binding upon the
City Council.
It is believed that the state officials
will rule against anything that does not accomplish
result
through
the vote taken, and that the
some
laws regarding elections do not anticipate anything
Should this be true, a special election
of the kind.
could be held, as the Cleveland Electric Railway
Company has offered to bear its share of the expenses, or the entire cost if necessary, in order that
The
the question may be settled at an early date.
curious proposition of a company urging people to
vote for a plan that will mean a loss of more than
$3,000 a day to the company is here presented, but
at the same time it must be remembered that an
extension of franchises goes with the settlement of
'

the fare question.
The Cleveland Electric Railway Company has announced its intention to bid on the 12 routes which
the City Council has mapped out for new car lines
at the request of the Forest City Railway Company.
This is rather a surprise, since the latter will no
doubt place its fare at three cents. By some it
has been said that the Cleveland Tramways Com
pany, incorporated a week or so ago, is being
organized for the purpose of making "straw bids"

on these

lines.

:
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Table S H OWING Cost of Copper AND
Transmission of ioo Horsepower for Varying Distances.

STATION.

13

Hints on

Practical

Construction and Operation

Its

XIV.

Under

Distribution.
In the erection of stations operating upwards of
S,ooo incandescent lamps it is good practice to em-

Cheap
cuits and transformers are a false economy.
The use of the 2,000-volt primary current
three times greater than necessary.

is

Stations of the above capacity, and larger,
are always liable to a material increase in the
demand for current, and the possibility of supplying
delivered.

a net profit not to be realized where poor judgment
has been displayed in the sizes of copper used in
the overhead circuits.
Again, stations of the above-mentioned size will,
as a rule, employ polyphase machinery, with the posThis imsibility of supplying power.
mediately necessitates the use of reguorder that the pressures
in
lators
Percentage of
carried on the circuits, operated from
of the generator,

different phases

held

be

worthy

same

the

at

consideration,

due

of

man

central-station

hopes

if

L

500,000
400,000
300,000
250,000
200,000
160,000
120,000
100,000
80,000
60,000
50,000
40,000
30,000
25,000
20,000
15,000
12,000
10,000
7,600
6,000
5,000
4,000
3,000
2.500

o,

operated from that phase, and
to do this means to raise the potential
phases above
lighter-loaded
the
of
economical point of lamp operation
and consequently materially to reduce
of the lamps.
The more satisfactory results to customers due to the uniform potential
which will be maintained in the lamps
life

I*

through the medium of, the regulators
is an advantage well worth the neces-

One Ampere

small item.
Where single-phase apparatus alone
is employed, the possibility of supplying power in considerable quantity is
single-phase
impaired,
since
greatly
motors take too large starting currents
to admit of their use in numbers or
reality

in

large

in

on

lighting

2^

4

3

3

3

the case of polyphase gen-

1-

for

fluctuation

In

fact,

3

4

b

3

4

4
b

5

5
b

alternating-current

the

system

9
10
TO
12
12
14
14

O

lamps.
condisingle-phase
of

be

y

5
1/1

any

can

9

7

7

N

in-

which would justify appreciable
in the feeders.
This statement

10
10
T2
12
14
14

y
10

10
12
14

14
16

10
10
12
12
14
16

3

3
4

4

5

,A

2

3

L

80

120

y

y
y

H

5

7

7
y
10
10
12
12

4

y

b

V

7

7

b

excuse

little

light

hardly

is

which

under

tion

the

in

there

3

4

amount

and consequently

105
105
165

100
IOO
IOO
IOO
IOO
IOO
IOO
IOO

135

100
140
185
150
iHS
105
180

17
30
20
40

75
65
72
tii

55

33

60

40

55

and

reliability of service

made without

is

10
10
12
12

10
12
12

M

H

10
10
12
12

H
14

*4

lb

244,500
ig4,ooo
154,000
122,000
97,000
77,000
61,000
48,000
38,000
30,000
24,000
19,000
15,000
12,000

9,600
7,600
6, 020

16

4,800
3,8oo
3,000

16

Oi ie A mpere in

120,000
100,000
80,000
60,000
50,000
40,000
30,000
25,000
20,000
15,000
12,000
10,000
7,600
6,000
5.000
3.800
3,000
2,500
1,

goo

1,500
1,200

it

might

to

and

in all cases

it -is

in

many

condi-

it

Feeders for transmitting from units of from 2,000
5,000 lights should usually be no larger than
No. 3 Brown & Sharpe gauge, and where the carrying capacity of this size wire is insufficient it is
to

two

circuits of this size for the feeder

than the equivalent in

sectional

area

in

one pair

of wires.

The
to the

an alternating circuit from the dynamo
lamp under average load with a good equip-

loss in

ment should be

Average Loss Per Hour.
Loss

in Circuit at Full

Load.

2 per cent.. ..
5 per cent,. ..
10 poi cent.. ..
15 per cent.. ..
Average loss

450
Lights.

750
Lights.

1,200

1,500

2,000

Lights.

Lights.

Lights.

H.P.

H.P.

H.P.

H.P.

H.P.

8

14

8
12
17
22

10

6

6
8
10

12
17
28
38

3
5

14
21

30

shown from
reports
a s
actually ex10

IS

0000
OOOq
oo

is

1,000 Volts.

IN AMPERES.

of 16 Candle-Power Lamps.

12

14

16

18

20

22H

25

30

37/2

24O

280

320

360

400

450

500

600

750

Feet to Center of Distribution.

in

100,000
80,000
60,000
50,000
40,000
30,000
25,000
20,000
16,000
12,000
10,000
8,000
6,000
5,000
4,000
3,000
2,500
2,000
1,500
1,200

80,000
65,000
50,000
40,000
32,000
25,000
20,000
16,000
13,000
10,000
8,000
6,000
5,000
4,000
3,200
2,500
2,000

I, coo

800
600
500
400

70,000
55.000
45,000
35,000
27,000
22,000
18,000
14,000
11,000
9,000
7,000
5.5oo
4.400
3. +00
2,800
2,200
i,8oo
1,400
I.IOO

1,600
1,300
1,000

760
600
500

163,000
i2g,ooo
102,000
81,000
65.000
52,000
41,000
32,000
25,000
20,000
16,000
13,000
10,000
8,000
6,400
5,000
4,000
3, 200

2,500
2,000

So

60,000
50,000
40,000
30,000
25,000
20,000
16,000
12,000
10,000
7,600
6,000
5.000
3,800
3,000
2,500
1, goo
1,500
1,200

55,000
45,000
35,000
28,000
22,000
18,000
14,000

950
75o
600
450
350
300

850
700
550
440
370
270

goo
700
540
430
340

11,000,

8.500
7,000
5.400
4.300
3,5oo
2,700
2,200

50,000
40,000
30,000
25,000
20,000
16,000
12,000
10,000
8,000
6,000
5.000
4,000

1,700
1,400
1,100

3

45,000
35,ooo
28,000
22.000
18,000
13,000

H,ooo

000

g,ooo
7,000
5,600
4.500
3,600
2,800
2,200
1,800
1,300
1,100

2,500
2,000
1,500
1,200
1,000

40,000
30,000
25,000
20,000
16,000
13.000
10,000
8,000
6,000
5,000
4,000
3,000
2,500
2,000
1,600
1,200
1,000

800
600
500
400
300
250
200

900
700
540
450
350
270
230

760
600
500

380
300
250

26

34

33,000
26,000
20,500
17,000
13,000
10,000
8,000
7,000
5,000
4,000
3.300
2,600
2,000
1,600
1,300
1,000

in

40

26,000
2I,0OO
17,000
13,000
10,000
8,000
6,500
5,500
4,200
3,4°°
2,700
2,230
1,700
1,400
1,000

850
700

800
600
500
400
10 c.p.
16 c.p.
25 c.p.
50 c.p.
150 c.p.

550
440
340

20,000
16,000
13,000
10,000
8,000
6,100
5.000
4 000
3,000
2,500
2,000
1,600
1,300
1,000
800
600
500
400
300
250

lamp=.035 Amp.

lamp=.05oAmp.
lamp=.075 Amp.
Iamp=.i5 Amp.
lamp=,45 Amp.

2,000 Volts.

AMPERES.

IN

Candle-Power Lamps

16

5

6

7

8

y

10

™%

15

20

30

40

50

200

240

280

320

360

400

500

600

800

1,200

1,600

2,000

122,000
g7,ooo
77,000
61,000
48,600
38,600
30,600
24,000
ig,ooo
15,000
12,000
9.600
7,600
6,000
4,800
3,800
3.000
2,400
1, goo

97,800
77.500
61,600
48, goo
38,900
30,900
24,500
19,400
15,400
12,200
9,700
7,600
6,000
4,800
3,800
3,000
2,400
1, goo

81,500
64,500

69,800
55.3oo
44,000
34,9oo
27,700
22,000
17.500
13,800
11,000
8,700
6,900
5.500
4>300
3.400
2,700

5L300
40,700
32.400
25,700
20,400
16,000
12,800
10, 000
8,000
6,400
5,000
4,000
3,000
2,500
2,000

61,000
48,500
38,500
30,500
24,300
19,300
15.300
12,000
9,600
7,600
6,000
4,800
3,800
3,000
2,400

54,300
43.000
34,200
27,000
21,600
17,000
13,600
10,800
8,500
6,800
5,400
4,200
3.300
2,600
2,000

48,900
38,700
30,800
24,400
19,400
15,400
12,200

39,000
31,000
24,600
iy.500
15,500
12,300

9700

7,700
6,100
4,800
3,800
3,000
2,400

g, 800

7,700
6,100
4,800
3,800
3,000
2,400
1,900

1, goo

1,500

32,600
25,830
20,500
16,300
i2,g6o
10,300
8,100
6,460
5,130
4,000
3,230
2,563
2,030
1,610
1,280

24,450
19,400
15,400
12,220
y,72o
7.720
6,120
4.850
3,850
3,040
2,420

t

quals 40

Ampere s
equ

in Secc

lis

16.300

of

the

reports

clearly

3.090
2,450
1,940
1.540

4, 080

3.230
2,030
1,610
1,280
1,010
800
640

1,920
1,520
1,210

960

ndary

C

Carry ng Cap acity or e

Circuit.

Ampe re

in

40 16 Candle- power .amps.

show

4.890

4,860
3,860
2,420

970
769
480
480
at

00 Volts for
Stai dard Lamps.

.

profits.

Some

12,220

7,750
10,260
8,150
6,480

Prim ary Current

burn-outs, blown fuses, and consequent rebates, is
in the same ratio.
The question is whether to pay
for the copper and get it back in increased profits
or curtail the present expenditure and lessen the

dynamos

is best.

better to use

3,840
3.040

018

Amp.

p

03S

Amp.

50C. p
c. p

225

Amp.

10

c.

16
25

c.

p

c. p

150

better that problems

engineers to determine, by the surrounding

what

320
2,560
1,280

nandling of the
usually desirable to use step-up and
step-down transformers where the pressure exceeds
2,000 volts, using a 1,000-volt generator at the powerhouse, raising the pressure with step-up transformers, then lowering the pressure at the other end of
the line with step-down transformers, after which
apparatus

-

of unusual character be left to experienced electrical
tions,

4,000
I,60O
12,800
6,400
19,200
15.200

safe,

stations

cases stations of that size should be so installed.
These remarks apply only where ordinary conditions exist,

rimary Circuit

]

except

qualification,

apply

V

800
400

80
800

10

950
750
600

4
1

Pri nary Cir cuit

where
25,000 or more lamps are operated, and
as

160

S

55

2<i

40

stalled
loss

3

c
u

R

fi

5

3

4

erators,

on

6

4)

Volts.

2,000

V

m

in

For

it>5

no
no
no
no
no
no
no
no

Primary Circuit equals 20 Amperes in the Secondary Circuits. Carrying Capacity one Ampere
Primary Circuit equals 20 16 Candle-power Lamps.

circuits.

<*J

as

3

Number of

of copper in
the line there should be little variaThere
tion in pressure at the lamps.
is no condition of balanced load to be

met

I

CURRENT
Hfp Cent Loss at

the possibility of regula-

a proper

165
165
105
105

630
830
bbo
830

2
2

will

Primary Wiring Table,

tion in line potential.

With

250,000 170,000
200,000 130,000
160,000 100,000
120,000
80,000
100,000
68,000
80,000
50,000
64,000
40,000
50,000
30,000
40,000
25,000
20,000
30,000
16,000
25,000
20,000
13,000
16,000
10,000;
12,000
8,000
10,000
6,000
8,000
5,000
6,000
4,000
5,000
3,000
4,000
2,500
2,000
3,000
I,600
2,500
2,000
1,300
1,000
1,500
1,200
800

a

is

sizes

They destroy

in

regulators,

potential

for

outlay

sary

500
-500
500
500
500
500
745 500
810 500
700.

-

I

3

Distance

circuits

which

OfTl

%

"V

M

retain

to

customers. Different loads on different
phases of a machine produce different
The heavy-loaded phase
pressures.
must be kept up to the pressure required by lamps- and motors on the

the

o.>

200

40

*J*

'

B

-5

a

<

600

Vz

cir-

Number

is

the

%

It

CURRENT
Loss.

'5

1& "1

c °>
Z c

BIS

Pi

O

w
U
«-J=l

mile

Primary Wiring Table,

may

This

point.

w

a

°

1

w

§1
—
05

«j

reduce the weight of the copper required to onefourth of that necessary with the 1,000-volt current;
at the same time the maintenance is considerably increased because the number of burned-out lamps
will be greater, the insulation will be more expensive
to buy and maintain- as it should have four times
the stability, while the liability of having grounds,

extra line cost will represent

demand without

;

the current, but to leakage in the transformer.

ploy feeders of a sufficient size to keep, at all times,
the loss in the line below 10 per cent, of the power

this

c

load the loss in line decreases
the
loss in transformer increases.
With heavy load the
loss increases in the line and decreases in the
transformer. The average loss as shown in operating
plants is due not only to" poor insulation and loss in
light

D.

a

p,o

0. tn

>

u

tf)

<A

"o

6

CHAPTER

1906

20,

that

the

arc

are' greatly

overloaded because the attempt
is made to run up to standard candlepower more
arc lamps than the rated capacity of the dynamos
and over a circuit of No. 6 wire several miles in

the current

exactly as

the generator.

The same rules regarding construction of arc and
incandescent circuits will apply to power circuits
with the additional safeguard of oil insulators for
high pressures.
The loss is enough in any event
without the useless waste of additional power in poor
construction.

Wire Table

length.

lar mils of

An

construction
Wire No.

arc circuit of No. 4 wire loses one-fifth horsemile.
An arc circuit of No. 5 wire loses

power per

one-fourth horsepower per mile. An arc circuit of
No. 6 wire loses one-third horsepower per mile.

This loss occurs in well-built lines where all joints
are soldered and taped, connections perfectly made
and the line kept clear of grounds, and is due to the
inherent resistance of the wire itself. Where joints
are not soldered but become oxidized or the line
allowed to become grounded the loss must be
greater than the horsepower given, sometimes even
reaching 50 per cent, of the output of the dynamo.

An efficient 60-light dynamo "pulling" 60 2,000candlepower arc lamps over a 20-mile circuit of
No. 6 wire properly erected, and requiring seventenths horsepower per lamp, really "pulls" 70 lamps.
The cost of copper for the direct-current power
generator, 500-volt circuit, will he as follows:

distributed in the regular transformers
the step-down transformer house was

is
if

—

The following table gives the circueach size wire commonly used in wiring
Wire No.

0000 =: 211,600 circular mils.
000
167,805 circular mils.
00
133,079 circular mils.

=
=
o =

=
4 =
5 =
6 =
7 =
S =
3

105,592
83,694
66,373
52,634
41,742
33,102
26,2 50

20,816
16,509

circular
circular
circular
circular
circular
circular
circular
circular
circular

9
10
11

12
13
14
15
16
17

mils.
mils,
mils,
mils,
mils.
mils,
mils,
mils,
mils.

=
=
=
=
:

:

Z
:

:

—

13,594
10,381

circular
circular

mils.
mils,
mils,
mils,
mils,
mils,
mils.
mils.
mils,
circular mils,
circular mils,
circular mils.

8,234 circular
6,529 circular
5,178 circular
4,106 circular
3,256 circular
2,582 circular
2,048 circular
1,624
1,252
1,021

Simple Wiring Formulas To find the size of
wire necessary for 1,000-volt primary circuit, using
50-voIt transformers, to c°nter of distribution.
Let D represent single distance in feet.
Let L represent the number of 16-candlepower
lamps.

DXL

— = circular

20
per cent. loss.

mils

of

required wire, at two

:

:

:

:

"

;
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Secondary Wiring Table for ioo-volt Lamps,

two per cent
Distance

in

American Electrochemical Society.

loss.

A

Feet to Center of Distribution.
^

Feet to Center of Distribution.
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8
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4
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4
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4
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8 Rp
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8
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3
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8

8
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12

12
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stations usually carry the even

Circular mils

of

required wire, at five

loss.

The constant for any loss
ing the percentage by 10.

is

6

5

4

*

2-5 2-5 2-4 2-4

2-3

6

5

4

3 2-5

2-5 2-4 2-4 2-3

2-3

100

5

4

4

3 2-5 2-4

000
00

ioo-volt transformers are used the formula

DXL

=

Circular mils at five per cent. loss.

42

1

1

2,000-volt

primary,

reducing to 50-volt sec-

14

is

= Circular

mils at two per cent. (40 volts)

= Circular

mils at five per cent. (100 volts)

80
loss.

200
loss.

For secondary wiring from 50-volt transformers
X D X L Circular mils at two per cent, (one

=

20

loss.

For 100

1.1

to no-volt transformers:

X D X L = Circular

mils at two per cent, (two

volts) loss.

The usual rule for calculating the necessary size
of wire to carry a given number of amperes any
distance at any desired loss in voltage is to multiply
the amperes by the single distance
and divide the product by the loss
will give the cross-section in

by 21
This
circular mils of the wire
in

feet

in volts.

X

Distance

Loss in

X 21

= Circular

~
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16 = 8
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5
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"
"

"
"
'

"
"

6

"
"
"
"
"

7
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"

12
13
14

"

IS
16
17
iX
19

"
"
"
"
"

"
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"

20
21
22
-3

;

+

Kilowatts.

Pr. Ct.
Effi-

ciency.

115

Volts.

Volts.

220
Volts.

250
Volts.

500
Volts.

mils.

carrying the current to a
center of distribution, that is, without tapping the
line between the dynamos and center of distribution.
When the lamps (or motors) are evenly distributed,
or nearly so, the loss is reduced 50 per cent, and a
wire half the circular mils will be sufficient, but this
applies to cases where the total loss in voltage does
not exceed three per cent, for lamp circuits and 10
per cent, for motor circuits.
Where the loss is
greater and the load widely distributed a number of
to

centers of distribution become advisable, the object
of the center of distribution being to maintain a
practically uniform voltage or pressure throughout
the system of wiring at any condition of load. This

explains why we frequently find feeders running from
the dynamos to a center of distribution, and lamps

even in close proximity to the station are fed from
mains carried back from the center of distribution.

1

1. 15

2

2.29
3.45
4.66
6.99
8.78
13.16
16.58
20.72
24.87
33- 16
41.44

z%
5

7V*
10
15

65
65
75
80
80
85
85

10.4
20.8
31.6
42.4
63.6
79.8
120.0

90
90
90
90
90

151.

10.

20.0
30.3
40.5

60.8
76.3
114.

5.2
10.5
15.8

21.2
31.8
39.9
59.8
75.4
94.2

4-6
9.2
13-9
18.6
28.0
35-1
52.6
66.3
82.9
99-4
•133-0
166.0

As

annually,
in

and

New York

2.3

4.6
7.0
9-3
14.0
17.6
26.3
33-2
41.4
49-7
66.3
82.9

a

local

each

fall.

Discussion

of

papers

for

the

meeting just closed was taken
up in Havemeyer Hall, ColumUniversity, the society being
by Prof. C. F. Chandler of Columbia.
The first paper
presented
was that of Prof.
Henry S. Carhart, entitled "Formula for the Helmholtz Concentration Cell."
It
was discussed
by W. D. Bancroft, who read
the paper, and Carl Hering.
"Visible Migration of Particles
Between Electrodes" was ':he
subject of a paper read by Carl
Hering, president of the society.
This paper presented the result
of microscopic researches made
by the author in conjunction
with Dr. E. E. Northrup. The
paper was discussed by Prof.
Bancroft, C. A. Acker and E. A.
Sperry.
In the absence of the author
Prof. Bancroft read a paper on
Nitric
"Copper
Cathodes
in
Acid,"
by J. W. Terrentine.
S. S. Sadtler gave a description
and convenient appliances for

a
B

some simple
laboratory work.
of

A

paper prepared By G. H. Cole and H. T.
Barnes, entitled "An Aluminum and Magnesium
Dr. M. Loeb
Cell," was read by Prof. Bancroft.
discussed the subject.
Sadtler read the
S.
S.
paper of Francis B. Pyne on "Melting Points
He also
of Some Cryolite-Alumina Mixtures."
read the paper of P. B. Sadtler and W. H.
Walker on "Double Decomposition of Zinc Sulphate and Sodium Chloride." The paper of H. E.
Patten on "Some Factors Affecting the Distribution Law" was read by Mr. Sadtler.
The subject of pyrometry was quite thoroughly
Dr. E. F. Roeber was the first to
considered.
speak on the subject.
He was followed by F. F.
Schuetz, who read a paper e ntitled "A Thermoelectric
Pyrometer for General Industrial Applications."
The paper described recent forms
R. S. Whipple spoke on
of Bristol pyrometers.
the subject as regards its development in Europe.
Other speakers were Messrs. Mblduke, Brown,
Sadtler and Wilson.
Prof. F. B. Crocker read a paper entitled "The
and
Tucker
Cell."
Messrs.
Decker Primary
Sperry discussed the paper.
In the way of entertainment the members were
given an opportunity to visit many plants of inOn Saturday evenine preceding the meetterest.
ing many of the members attended a dinner to
Sir William Perkin, given by the chemists of the
An informal dinUnited States at Delmonico's.
ner was given at Liederkranz Hall on Monday
evening.
On Monday afternoon the members visited the College of the City of New York, where
they heard the lecture by Dr. Charles Baskerville on "The Use of Ultra-Violet Light in the

Laboratory and

in

Practice."

Alcohol from Corncobs.
The Department of Agriculture is developing a
possible new industry in the production of alcohol
from corncobs, which, the Department says, promInvestigato be of much commercial value.
tions are being made at Hoopeston, 111., and have
proved that the large quantities of corncobs which
every year go to waste can be made to produce
ises

Frank W. Mahin, consul at Nottingham, England,
reports that the tin and copper trades are remarkably buoyant, and the highest prices for many years
are just recorded. Tin, in fact, has broken the price
Its high price is partly due to its relative
record.

alcohol in sufficient quantities to justify the erection
of a distilling plant in connection with a corn
cannery.
So far the Department has succeeded by simple
methods of fermentation in getting a yield of II
gallons of alcohol from a ton of green cobs, and,
by similar methods, in getting six gallons of
alcohol from a ton of green cornstalks.
Department official says that these tests show that
there are 240 pounds of fermentable substance in
a ton of green field cornstalks, which will yield
about half of their weight in absolute alcohol. In
round numbers a ton of stalks will produce 100
pounds of alcohol or 200 pounds of proof spirits.
As a gallon of alcohol weighs nearly seven pounds,
there should be 15 gallons of alcohol in a ton of

scarcity.

stalks.

20
25
30
40
50

The above

188.0
226.0
301.0
377.o

144.0
180.0
216.0
288.0

113.
151.

3611.0

188.0

shows the horsepower being developed by a direct-current motor using a given number of amperes of current.
table

{.To be continued.]

a

citv

'

8
9

circular mils, and add together, and take the size
wire whose circular mils comes nearest the product.
Thus 1,000 lamps, five per cent, loss, 2,000 feet,
require a No. 4 wire or 41,742 circular mils
600
lamps require a No. 6 wire or 26,250 circular mils
1,600 lamps require 41,742
26,250 or 67,992 circular
mils, or No. 2 wire.
As the impedance is too great
in this size, it should be split in two, and two No.
5 wires used.
Amperes Per Motor.

power.

volts.

These rules apply

CI

2-4 2-3 2-3

Take, for instance, No. o wire is required. There
is plenty of No. 6, but no other size on hand.
Four
lengths of the No. 6 wire will fill the place of one
length of No. o.
The current is carried on a pole line equally well
by two No. 6 wires instead of one No. 3 wire.
When calculating more than 1,000 lamps (see primary wiring table for 1,000 volts) find the size of
wire required for the additional number, reduce to

used.

Amperes

=

1=4
=
= 44
4 = 4
=4
6 = 4
£ = 4
8 = 4
9 = 4
10 = 4
11=4
12 — 4
13 = 4
14 = 4
'5 = 4
16 =4
17 = 4
2

12 := 2

ondary, the formula

to be

'

I

Circular mils at two per cent. loss.

:

volt)

2-3

6

=2
—2
=2
=2
2 = 2
3 = 2
4 — 2
5 = 2
6 — 2
7 = 2
8 = 2
9 = 2
10 = 2
=2

obtained by multiply-

17

DXL

2-3

the following table gives its equivalent in wire of
smaller sizes
0000 = 2 No.
= 4 No. 3 = 8 No 6

DXL

DXL

2-3

2-3

profitable.

bia

as

becomes

For

2 -4

2 -4

In case of not having the proper size wire on hand
:

50

Where

4,

2-5

3

and

3 welcomed

numbers.

DXL
per cent.

No.

2-5

2-5 2-5 2-4

80

3

sizes of wire are given smaller than

.

qo

2-5 2-4 2-3

No odd

6

3o

3 2-5 2-4 2-3

100 2-5I2-4

'

40

2-3

-5 2-4 2 -4 2-3

70
80

a

>•

25

-5

mined
meeting

12

14

14

18

satisfactory

compromise it was decided to
hold
a
general
meeting each
spring at a place to be deter-

12

14

meeting of the Ameri-

can Electrochemical Society was
held in New York city on October 8th and gtli. It was not well
attended,
probably
because
of
the
unsettled plan
of
holding
meetings.
Formerly the society
has held two large meetings
each year, and many of the
members have been of the opinion that one would prove more

F4

Distance

local

A

:

:
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The Series Luminous Arc
System.

By N.

Reotifier

1

R. Birge.

Central-station men are already familiar in a general way with recent developments in arc lighting
both from papers read before various societies and
from discussions printed in the technical press. The
new luminous arc rectifier system which is the practical embodiment of these developments represents
The
a great advance in the art of illumination.
energv economy, the brilliancy of illumination, and
the character of distribution of the light are the
marked advantages of this system.
The essential features of the new system are the
luminous arc lamp (Figs. I and 2) with absolute
cutout on the line, and the mercury arc rectifier set
The rectifier is supplied with alterin the station.
nating current ancT furnishes direct current to the
lamps, which are designed to operate on direct-current circuits at four amperes with 75 to 80 volts at
terminals.

The Luminous Arc Lamp.

—

Construction. The main frame of the lamp consists of a single large tube which acts as a chimney
At the
for carrying away the fumes of the arc.
top of the lamp are wind shields which prevent
downward drafts into the tube.
The electrodes of the luminous arc lamp differ

from ordinary carbon arc-lamp

electrodes.
electrode consists of a bar of hard drawn
The lower elecsuported by iron wings.

entirely

The upper
coper

October 20, 1906

as before with the correct length of arc for proper
operation.
The series magnet is of low resistance and causes
a drop of only a volt or two between the terminals
of the lamp and arc when the lamp is in operation.
The lamp is so designed that only two single adjustments are necessary; the adjustment of the shunt
armature to feed the lamp at the proper arc voltlower
age, and the setting of the stop for the
clutch to determine the proper length of arc.
ordinarily
used
with
The switch which has been
series lamp has been omitted as it has become common practice to install an absolute cut-out with each

making a lamp switch unnecessary.
Advantages of the Luminous Arc Lamp. The
luminous arc lamp possesses qualities of such imporseries lamp, thus

—

that its introduction undoubtedly means a
revolution in street lighting. This lamp is superior
to other lamps used for commercial purposes in respect to efficiency, distribution of light, color of
Its principal fealight and low maintenance cost.

much greater number of lamps than is possible with
open or enclosed carbon arc lamps. This long burning feature and the fact that only one electrode
must be renewed gives marked economy in maintenance.

The
The

fier

—

lighting system.

The primary windings

tance,

ture is its high efficiency, which even without its
other advantages would undoubtedly soon establish
lamp an important position in street
this
for
lighting.
Efficiency.

— Readings

made with the luminometer
a luminous lamp consuming 310 watts
at the terminals gives the same intensity of illumination at a distance of 309 feet that the 480-watt
direct-current series enclosed arc lamp gives at a
distance of 275 feet and that the 480-watt alternating-current enclosed series lamp gives at 247 feet.
In the direct-current open-carbon
Distribution.
arc the positive (upper) carbon forms a crater of
small area which emits over 90 per cent, of the lightThe axis of maximum light distribution is at an
angle of about 45 degrees with the horizontal, and
show

that

—

Series Rectifier Outfit.

end of the

series luminous arc rectisystem includes a constant current transformer
connected to the alternating-current source and the
series mercury arc rectifier panel with its accessories.
Constant-Current
Transformer. The
constantcurrent transformers used with the rectifier outfit
have the same general appearance and characteristics as those used with the series alternating arc-

station

of the

transformer

(see

Fig. 4) are connected to an alternating-current supply of practically any voltage.
The secondaries are
connected through small reactances to the anodes or
alternating-current terminals of the rectifier tube.
tap at the middle of the secondary connects the

A

transformer with one end of the direct-current ciron which the lamps operate.
The proper adjustment for current in the lighting
circuit is obtained by small weights attached to the
rocker arms which support the movable coils of the
transformer.
The transformer will regulate from
full load to slightly below one-half load with constant secondary current.
The constant current transformers for outfits of
under 50 lights capacity are air cooled, while the
cuit

and larger sizes are oil cooled.
Reactances. The small
reactive
coils
already
referred
to
are
enclosed in
a
common case
and protect the secondary from inductive kicks
or high-frequency oscillations which may be caused
by disturbances on the line circuit.
Another reactive coil is inserted in the directcurrent side of the rectifier circuit in series with
the lamps in order to reduce the pulsations of the
So-light

rectified current.

Fig.
Fig.

1.

Luminous Arc Lamp Complete.

2.

Luminous Arc Lamp

QC/textonce

with Casing Removed.

Fig.

3.

Connections of Series Luminous Arc Lamp.

Fig.

4.

Connections of Series Mercury Arc Rectifier.

THE SERIES LUMINOUS ARC RECTIFIER SYSTEM.
trode is made of specially prepared composition contained in an iron tube Ys inch in diameter by 8
inches long.
horizontal reflector is placed inside the globe
and in close proximity to the arc and serves to
throw an ample volume of light below the lamp
without interfering with the main distribution of
(See Fig. 2.)
light in the horizontal direction.
The casing is made of solid copper with oxidized
finish and supports a closed base outer globe (Fig.
1), the lower part of which is frosted to ensure
an even distribution of the light directly beneath the
lamp.
Operation. Referring to Fig. 3, the operation of
the lamp is as follows
The mechanism is without floating parts and
when the lamp is out of circuit its electrodes are
separated with the lower electrode carrier detained
by a stop which holds the tip of the lower electrode
When
at a fixed distance from the upper electrode.
the current is thrown on, the pickup by the starting magnet brings the lower electrode into contact
with the upper electrode. This operation allows the
current to flow through the series magnet thereby
opening the circuit of the starting magnet, at the
cut-out contact allowing the lower electrode to fall,
The lamp is then burning with
striking an arc.
the lower electrode carrier resting on its stop and
with the scries magnet holding the cut-out contact
open. As the lower electrode is consumed the voltage across the arc rises, the shunt magnet (which
is bridged across the arc) lifts its armature, closing
the cut-out contact when the arc voltage has reached
a predetermined limit. The closing of this contact
cuts the starting magnet again into circuit, thereby
picking up the lower electrode and starting the arc

A

—

1.
A paper read before the Ohio Electric Light Association at
Put-in-Bay. Ohio, August 23, 1906.

the

is unduly high.
The wellof the open arc are
diffusion resulting in the casting of hard

intrinsic brilliancy

known disadvantages
1.

Poor

black shadows from nearby objects.
2. Wide variation in illumination due to the wandering of the arc.
illumination in the vicinity of the
3. Intense
lamp with greatly decreased illumination at the light
intersecting point between poles.
The enclosed arc lamp effects considerable improvement in these particulars. Its distribution and
diffusion of the light are better because of the longer
arc and the blunter ends of the carbon points.
The luminious arc lamp, however, effects still
greater improvement by the possession of qualities
of distribution and diffusion that render this lamp
ideal for street lighting.
All the light comes from
the arc which is exceedingly long, a feature which
gives a nearly horizontal axis of maximum distribution and at the same time
eliminates heavy
shadows and contrasts. Moreover, the maximum
and minimum luminometer readings differ but
slightly, for the electrodes offer practically no obstruction to the light and the distribution is not disturbed by the wandering of the arc.
Color. The color of the luminous arc light is
pleasant for street illumination.
The light has a
spectrum which is practically the same as that of
sunlight and as white as any artificial light in commercial service to-day.
Low Maintenance Cost. The maintenance cost of
the luminous arc lamp is very low. The upper electrode is copper and the arc burns at a compara-

—

—

tively

low temperature which results in an average

of about 4.500 hours for this electrode and a
practically negligible cost for renewal.
The lower
electrode has a burning life of 150 to 175 hours
which allows one man to take care of and trim a
life

Rectifier Tube.

—The

rectifier

tube

is

the

which the alternating constant current
to direct current for the series circuit.

is

means by
changed

It consists
of an exhausted glass vessel (Fig. 5), containing
one carbon anode or positive terminal in each of the
two upper side arms, two mercury starting anodes
and the mercury cathode or negative terminal at
the bottom of the tube.
The rectifier tube is supported on the panel in
a movable wooden holder.
The tube is put into
operation by shaking it slightly, which causes a flow
of mercury between the mercury starting anodes
and the mercury cathode, thereby bridging the circuit and permitting a flow of current from the low
voltage exciting circuit connected to the starting
electrodes.
The breaking of this bridge causes the
formation of a small arc at the bottom of the tube
between the starting anodes and the cathode. With
this small arc in operation the main arc can be
established by closing the primary switch of the
constant-current transformer, which
throws the
secondary of the transformer in circuit with the
operating anodes of the tube.
With the tube operating at four amperes there
is a drop equivalent to about 25 volts or a loss of
100 watts which is constant at all loads.
Under
normal operating condition the .average life of the
tubes on 25, 50 and 75-light circuits is over 400
hours.
Reports from commercial installations show
that the maximum life reported is over 1,200 hours.
Following is a quotation from a paper read by
W. S. Barstow before the National Electric Light
Association at its convention held at Atlantic City
in June, igo6:
"There have now been in operation in Portland
for several months over 800 lamps with rectifiers,
and the installation is being rapidly increased as
fast as deliveries can be made.
The system has

—

:
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Storage Batteries and Battery Plates.

successful and has
expectations.
fulfilled
Considerable difficulty in the form of static discharges and short life was at first experienced with
The tubes, which were of small size,
the tubes.
were subjected to very rigid requirements on account of the alternating-current pressure of 18,000
volts, a pressure which was very much higher than
anything yet attempted with mercury arc rectifiers.
The tubes have now averaged over 650 hours and
several have exceeded 730 hours, 500 hours being
the economical requirement, and anything above
this being in the nature of a gain in the original
calculated efficiency of the system."
Capacity. The standard sets are designed for
12, 25 and 50 lights, although outfits of larger capacity can be furnished if required.
Frequency. One of the most important advantages in connection with this system is the readiness with which it can be adapted to circuits of
any frequency from 25 to 140 cycles. The standard
sets are designed for 60 cycles, but outfits have- been
designed for and are in operation on circuits of 25,
33 and 40 cycles.
The efficiency of
Efficiency and Power Factor.
the rectifier sets when operated at full load with
rated primary voltage and frequency varies from
85 to 90 per cent, depending upon the capacity of
Under the same conditions the power facthe set.
tor varies from 65 to 70 per cent.
Switchboards. The switchboard consists of a

proved

By George

P.

Hutchins.

The advantages

of a properly designed, properly
storage battery appear in three distinct
phases first, mechanical, as maintaining virtually
uniform loads upon generating equipment, enabling
engines to be operated at the point of highest efficiency; second, electrical, as maintaining electrical
pressures over long lines, despite fluctuations, and
likewise as preventing electrical losses due to carrying large volumes of current over limited conductors, and third, financial, as a result of the other
two gains, showing as a smaller investment and
lower cost of kilowatt output.
The storage battery is to-day an important and
essential part of a complete power plant.
Batteries for general power service are of three
distinct types
the regulating battery, the floating
or line battery (as used chiefly on street-railway
lines) and the bobster line battery.
The regulating battery is always installed in connection with a booster through which all current
flows, both on charge and discharge.
The essential
function of the booster battery is to neutralize fluctuations, charging when the current demand is light,
discharging when the current demand increases above
a predetermined point, thus maintaining a practically
uniform load upon the venerating equipment. During hours of very light load the engines may be entirely shut down and the battery furnish all power
installed

—

—

—

—

—

—

required.

The line or floating battery has no booster or
other charging equipment.
It is simply connected
across the circuit at points distant from the power
house where the pressure drop under fluctuations is
considerable. When the current demand is light the
electromotive force of the line exceeds that of the
battery, and current is absorbed.
When the current demand causes the line pressure to drop below
the electromotive force of the battery, discharge
takes place, so that voltage fluctuations are minimized. The booster line battery as used on long lines
entails the erection of a separate feeder line direct to
the battery, the voltage of which is raised by a
booster in the power station to any necessary extent above the line voltage to compensate for drop.
This provides one auxiliary service of supply to the
battery.

There are two

distinct

economies

in line batteries

the saving on cost per kilowatt delivered, due
to the elimination of large voltage losses on a given
amount of current transmitted second, the smaller
investment in copper conductors required to transmit the extreme ampere demand within the limits
of allowable voltage drop.
It is a fact too little
appreciated that the first cost of a line battery is
often very much less than of copper feeders sufficient
to secure anything like equivalent effect.
As evidence of the extent of these economies it may be
stated that the line batteries installed by the Gould
Storage Battery Company have frequently saved
their entire cost in less than 18 months.
Requirements of lead storage-battery plate, as
given by Lamar Lyndon, M. E., in "Storage Battery
Engineering," are substantially as follows
Uniform resistance throughout grid to secure
1.
even current flow through active material.
Allowance for expansion and contraction of
2.
active material during discharge and charge.
Close electrical contact between active material
3.
first,

;

SERIES

FIG. 5.

MERCURY ARC RECTIFIER.

single piece of blue Vermont marble 62 by 24 by 2
inches, supported on a pipe frame eight feet high.
These boards are designed for installation immediately in front of the constant-current transformer
and are not a portion of a complete switchboard.

The

following

One

equipment

is

mounted

on

each

one tube
tube,
holder, one handle for starting tube, one ammeter
two open-circuiting plug
protecting
case,
in
switches, one short-circuiting plug switch, two priboard

:

mercury

conductor and also the diamond-shaped cross conductors and current-distributing bars.
Fig. 4 is a perspective drawing of a small fragment of finished plate and clearly indicates the character of the construction.
The active material is
formed out of the lead composing the contact surface between the ribs, filling the spaces with closely
packed but highly porous active material.
Expansion and contraction cannot cause loosening or
falling out of the active elements, and the closest
electrical contact is preserved.
Fig. 3 shows the double-conducting lug by means
of which better distribution of current is secured.

rectifier

and support

mary plug switches

(double-throw switches are
furnished with 50 light sets), one starting switch,

plate.

4.

Freedom from

5.

Provision for ample circulation of acid electro-

local or

secondary action.

lyte.
6.

one blower motor switch.
Blozucr. A blower for cooling the rectifier tubes
This blower is directis furnished with each set.
connected to a small horsepower motor operated

—

Large surface of active material exposed to

electrolyte.

•_

;J

.1

SMALL PORTION OF FINISHED BATTERY PLATE.

FIG. 4.

Only chemically pure, densely

rolled lead is used,
so that secondary actions leading to "self-discharge"
are impossible. The plate is absolutely integral; no
lead is removed or added in making the plate the
blank is merely changed in form. There is ample
provision for circulation of electrolyte and large contact surface for securing high efficiency and long
life.
In addition to batteries for power purposes the
Gould company is manufacturing types .for telephone, telegraph and signal service, for train lighting

—

and for

electric vehicles.

Electrical Equipment for the
"Steel City" at Gary, Ind.

More

New

of the Western Electrician know,
being constructed by the United States
Steel Corporation at Gary, Ind., a large plant for
the manufacture of steel. Along with the completion of the various buildings of the new plant
an entirely new city is going up. The principal

As

there

readers
is

features of this interesting "steel city" and steel
plant have been given in the Western Electrician.
The gases from the blast furnaces, as far as
possible, are to be used for the generation of the
electric

One
be the

power.
of the
rail

first

mill,

buildings

to

be equipped will

and the induction motors which

will be used are not only of interest because of
their size, but because of the special method of
control.
This will be the first steel mill in this
country to operate its rolls by induction motors.

Six General Electric three-phase induction motors,
ranging in capacity from 2,000 to 6,000 horsepower,
These mowill be used to drive the main rolls.
are reversible and are specially controlled.
to the heavy overloads to which the machines
are necessarily subjected, each motor is provided
with a heavy flywheel, which, with the system of
control, stores up energy when running normally
and returns it to the rolls when subjected to a
heavy overload. In addition to the heavy flywheels,
tors

Due

each induction motor has an overload capacity of
50 per cent, for one hour. Thus, three of the
motors having a normal rating of 6,000 horsepower can each deliver 9,000 horsepower for one
hour when called upon to do so. Mechanically, these
motors are of unusually sturdy construction, being

nrrinnmr

from either a single-phase or a three-phase circuit.
If several sets are installed, one larger blower with
proper system of distributing the air can be
used for cooling all the tubes.
Installation.
The series rectifier system was first
introduced about one year ago, and since its introduction orders have been received for .over 80 sets
with a total capacity of 4,500 luminous arc lamps,
Portland, Ore.,
the largest installation being at
where a system of 1,200 lights capacity ha's recently
been installed.
the
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Fig.

1905

saw a phenomenal

lMJULUUL
to

Battery Plate

"

Double Conducting Lug.

Longitudinal Section of Fragment of Plate.

STORAGE-BATTERY PLATES.

Platinum $34 an Ounce.
The year

2.

"

1.

From Blank

rise

in

the

price of platinum and a greatly increased producThe annual report of
tion in the United States.
the United States Geological Survey on the production of platinum, prepared this year by Mr.
F. W. Horton, contains details of exceptional interest.
It
shows that early in March, 1905, the
price of ingot platinum advanced from $19.50 an
ounce to $21 an ounce, surpassing gold in value.
On April I, 1905, the price fell to $20.50 and remained
firm at this quotation until February I, 1906, when
it
jumped to $25 an ounce, where it remained
until September 1, 1906, when it leaped to the unprecedented value of $34 an ounce. Mr. Horton's
report also shows that the production of platinum
in the United States increased from 200 ounces
in
1904 to 318 ounces in 1905. This report is
published as an advance chapter of the annual
volume, "Mineral Resources of the United States,
'905," and is distributed free of charge, on application to the United States Geological Survey.
_

The following brief description of the Gould battery plate and the accompanying illustrations serve
to explain to how great a degree this plate fulfills
the theoretical requirements as set forth above.
The Gould plate is of the Plante type, so called,
in which the active material, lead peroxide for the
and spongy lead for the negative, is
positive
formed electrochemically out of the lead composing
the support plate or contact surface.
Fig. 1 is a fragment of a Gould plate illustrating
the manner in which the large contact surface for
active material is developed out of a sheet of rolled
This
lead cut to the size and shape of tne plate.
"blank" is placed between two shafts on which are
mounted sets of rapidly revolving steel discs with
spacing washers. These discs are pressed against the
plate and moved to and fro, working into the lead
further and further and spinning the metal between
the knives up into thin parallel ribs.
Fig. 2 is a longitudinal section of a fragment of
central
a plate, and shows the web of metal left as a
_

,

built heavy and rigid to ..ithstand the shocks to
which they will be necessarily subjected. At the
same time the construction is as simple as is conThe heavy bearings and
sistent with reliability.
general massive appearance of the motors is quite
which they
in keeping with the powerful rolls

drive.

.

control was specially designed
by the General Electric Company for this service.
master controller is used, trom which the mainreline oil switch can be opened or closed, the
versing switch thrown in either position, or the
resistance cut in and out of the rotor circuit
successive steps by means of electrically operated
The main-line switch is
switches or contactors.

The method of

A

m

a

triple-pole,

switch,

single-throw,

electrically

operated

and the current passing through

this

is

oil

led

through the reversing switch, a double-pole doublethrow electrically operated oil switch. Special precautions have been taken to insure the automatic
protection of the

control

system.

It

is

impossible

o
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to operate the reversing switch unless the mainline switch has been previously opened, and if the
main line switch has been opened by the overload trip

cannot be closed without

it

first

bringing the con-

troller to the oft position.
As has been stated, a special arrangement
used to assist the flywheel in restoring energy
the motor. So-called "slip relays" are provided
.

is

to
in

the actuating coil carries the current of
motor. Whenever the motors are subjected
to overloads the slip relays operate, cutting a small
portion of the resistance into each phase of the
rotor circuit, causing the motor to slow down
gradually and the flywheel to give up a portion
of its energy. When the load is taken off the
motor, the reverse operation takes place and the
motor speeds up, returning the energy to the fly-

which
the

wheel.

Testing High-power Alternating
Machines in the Shop.
When alternating-current machines reach sizes
of the 8,000-horsepower Bullock
frequency-changer recently built by the Allis-Chalmers Company and installed at the Shawinigan
as

:

:

large

as

that,

Water and Power Company's

plant, near Montreal,
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In Fig. 2, which shows the effect of the armature
reaction on the poles, the wavy line (A) represents the field produced by the armature current
alone, and the wavy line (R) represents 'the resultant magnetic field.
Fig. 3 shows the regulation curves of a 3,500forming a
kilowatt, 40-pole, 25-cycle generator,
part of the unit known as the "Big Reliable,"
which supplied power and lighting current to the
The terminal voltage
World's Fair at St. Louis.
corresponding to the conditions under which the
can be determined
operating
the
test
machine is
in
by measuring the volts on a set of coils per pole
multiplied by the total number of coils, or by
adding to the excitation on the motor fields the
excitation required to drive the armature current
through the armature winding. Both methods have
invariably given the same results.
Numerous tests have been made to ascertain the
actual losses in operating the machine in the manFig. 4 shows
ner described by splitting the field.
the comparison between the core loss of the madetermined in open circuit run, and
chine,
as
one set
losses as obtained in the split-field test
of readings is shown by the open dots, the other
by the dark ones. These tests were carried out
on a 1,000-kilowatt, 25-cycle, 32-pole generator.
The heat runs obtained by this method on the
machine above mentioned, and on a 3,200-kilowatt
;

machine, at full normal load, in kilovolt-amperes
and power-factor zero, yielded the following results

but which the directors believe will be
than made up by new customers
steam
apparatus in Natick and Somerville, Mass., has
been sold and the city of Boston settled a longstanding land damage case by which the company
obtained $390,000. The report shows the following comparative figures for the years ended June 30th
in each case

tomers,

more

;

;

Gross earnings
Operating expenses

1906.
53,780,011
1,964,976

53,346,027
1.776,656

Net earnings
Other income

81,815,935
49,257

81,569,371
33.286

Si. 427,916

Si. 602, 657

Taxes

81,865,192
445,508

366.450

81,465,312
312,089

Balance
Charges

81,419,684
78,966

81.236,207
94,021

81,153,223
102,408

Balance
Dividends

81,340,718
1,148,810

Si, 142, 186

81,050,815
973,405

Total net earnings

Surplus.

S

*

The balance

sheet

Frequency.
Hours.
Centigrade

t

-\
I

Kilowatt.
4,5oo
75
60
23

3.500
30

Armature Surface
Armature Coils

3,870
27.5°
31-5°
31.5°

34
34°

Field Coils

hard to imagine a simpler method of
The
than the new method described.
course of evolution in engineering has always been
It
has
from the complex towards the simple.
It

is

testing

-?

28

•—

—r

20

FIG.

CONNECTIONS FOR SPLIT-FIELD METHOD OF

I.

I%
at

TESTING.

Core Lo >9 Curve

becomes very difficult and sometimes quite impossible to run them under actual full-load conditions before they leave the shop, owing to lack of
driving power.
Yet means must be devised to
test these machines under conditions such as lead
to full losses in the core and the coils of the machine.
One solution of this problem is the splitfield method originated and patented by M'r. B. A.
Behrend, chief electrical engineer of Allis-Chalmers Company.
It is especially adapted to testing polyphase machines of the revolving field type.

88

it

1000

K.W

4R.P.M..2J Cyc.B

375 Volis,

20

From Core
>
.

8

Loss Test

Split -'leld

37,396

71,416

8

June

30,

S

1906,

•

\

77,410

as

is

follows-:
LIABILITIES.

Property account
S18, 161,32
Cash.
133.874
Stock on hand
403,078
Notes and accounts
receivable

Open accounts
Sinking fund cash

1,780,422
9,208
23,914

3 ,200-

18

Loads K. V. A
Temperature Rise, Degrees

1,697,601

Capital stock

Bonds

811,488,100
1.486.000

Notes and accounts
payable
Premium on capital

1,483,029

stock

5,307,150
53,500

Coupon notes
Accrued interest,
taxes and dividends
Rep. and reserve

3,500Kilowatt.
6 .600
75
25

R. P. M....

1904.
S3. 125, 517

1,070,770

191,908

dated

Heating Tests.

Volts

1905.

Profit

Total

Total

$20,511,824

Electric

Power

in

376.558
104,077
213,410

and loss surplus
.'
.

,

820,511,824

a Casket Factory.

Electricity as the motive p-ower for the operation
of industrial plants has come into general use in
all branches of manufacturing on account of the
simplicity of electric motors,- the ease with which
they can be applied to almost any class of work
and the flexibility attending their use. Another
illustration of this fact is found in the plant of
the
Springfield
Metallic
Casket
Company of
Springfield,
Ohio, where the rapidly increasing
business created power demands that were considerably in excess of the steam-engine equipment, and electric
motors
were
installed
in
preference to additional steam capacity. The motor
equipment is shown in the accompanying picture.
This company manufactures high-grade metallic
caskets with self-locking covers that cannot be
removed when once placed in position.
The electrical equipment consists of two Westinghouse
type
motors
of
50-horsepower
capacity each, which are belted to line shafting
that in turn drives various machines.
This is

CCL
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400
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Volts at 91 R-P.M.

FIG.

4.

CURVE SHOWING CORE LOSS AS OBTAINED BY
SPLIT-FIELD TESTING.

Generator Side

DIAGRAM SHOWING EFFECTS OF ARMATURE
CURRENTS IN SPLIT-FIELD TESTING.

FIG. 2.

In this method use is made of the property of
alternating currents of being able to store energy
during one-quarter of a period and return it during the next quarter, allowing the flow of large
amounts of apparent energy in the form of socalled wattless currents.
The field is split into
two sections of an equal number of poles, which
are excited with different field currents, the arrangement being such as is shown in Figure I.

many

years to evolve this method of testing
which enables one to obtain with comparative ease
the most important data of the performance of
alternating-current generators.
The only drawback of the method consists in the fact that it is
applicable only to machines having a comparatively
large number of poles.
It has not been successfully applied to machines having fewer than eight
poles.
The application of this method is confined
to machines of the slow-speed type, and with the
advent of the steam turbine generator, new methods will have to be devised to produce artificially
full-load losses without the expenditure of fullload power.

taken

Annual Meeting
QU

R
!

,H>

" ON AND
:.\v .6000

SA'

of

Boston Edison

Company.

URATIOK

MOTOR EQUIPMENT

Company

1V
s 9 s\ ^

1

s

>m r«

»Pr •ml
Nt rm IV.

doll.

/

BS0O

ipil:'

#y

/

•7 r*

0-.

G

«/

/

7

/

/

/

vy

/
/

y

;

2

>

,'

is-

f

/*

/

/

:

i

y

Ij

>

E

/

E

h //

=

/

//
-

i><
u

'

FIG.

D

i

>

1

»

1

1

I

1

o

1

»

3

1

"

!

2

(i

I

»

31

W

3

»

3

H

i)

.:

D

CURVES OF REGULATION AND SATURATION
AS OBTAINED BY SPLIT-FIELD TESTING,

3.

;

;

'
,

s

i

,

/

,'

yjty
.V

^
V
i /
7 7 y-v
\

r.

The Edison Electric Illuminating
Boston held its annual meeting on October 9th, at
which the directors were re-elected. The followingPresident,
named officers were also re-elected
Charles L. Edgar; vice-president, Walter C. Baytreasurer, Henry B. Cabot clerk, J. Otis Wardlies
executive committee, Walter C. Baylies, I.
well
Tucker Burr, George Dexter and C. Minot Weld.
The directors' report noted that aside from new
business acquired in the purchase of other companies' properties, the increase of the company's
business was the largest of any year in its history, and hinted that the company would increase
capital during the coming year.
its
During the
year the company bought the properties of the
Medfield, Mass., Electric Light and Power Company
and the Medway, Mass., Electric Light and Power
Company; it put a new price list into effect, which
materially reduces the income from present cusof

only one of the

companies

CASKET FACTORY.

have

many

instances where progressive
shown appreciation of the su-

periority of electric drive.

Chicago Street-railway Situation.

:

y
i

IN A

vJ Its, s'n P.S

Contrary to expectations the local transportation
committee of the Chicago City Council was unable
to take up the general settlement negotiations with
the traction companies last week.
Another week
probably be required to finish the ordinance,
is to include plans for a subway told of in
the Western Electrician last week.
The city's experts on valuations were also delayed in reporting.
From New York comes the report that the general
counsel for the Chicago Union Traction Company,
and Thomas E. Mitten, president of the Chicago
City Railway Company, submitted to those representing the control in their corporations the plan
for the proposed indeterminate franchise ordinance,
and it is believed the ordinance will be accepted by
the financiers and trustees with little or no change.
will

which
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A

Metallic Support for Cross-arms.

A

device

constructors of
power-transmission lines, interurban railways and
even electric-light systems is shown in the accompanying illustrations. The device is a steel gain and
1.
In this illustration
is clearly illustrated in tig.
it will be seen that the cross-arm is attached to the
pole by means of a metal fixture, composed of two
plates

of

(shown

special

in

detail

interest

in

Fig.

to

2),

engaging each

3i9

the device is noticeable after the power-transmisnon
line, or whatever other line the device is used on, has
been put into operation. The use of a single metallic
cross-arm brace or a pair of metallic braces causes
wire
danger of a loss of current by leakage.
carrying a high-potential current, even when mounted
on the most approved type of insulator, lies not far
from that point on the cross-arm to which the brace
is connected.
Even in dry weather there is likely
to be a certain amount of leakage from the conductor
on one side of the arm through the cross-arm brace
or braces to the other conductor on the opposite
side.
This leakage is greatly increased during damp,
rainy or snowy weather, and it has been the study
of a great many electrical engineers to overcome this
loss of energy.
The steel gain, by eliminating the
cross-arm braces, does away with this troublesome
feature in power-transmission work and makes it
possible to use a shorter arm with safety.
Although the steel gain is new, so far as heavy
work is concerned, a smaller and lighter gain has
been used in telephone and electric-light work for a
little more than two years.
In the lighter branches
of construction it affords the same advantages, and
it has proved itself an economical support for crossarms. Various sizes are made to accommodate telephone and electric-light arms, as well as the heavier
arms for power-transmission lines.
When shipped from the manufacturer (the Steel
Gain Manufacturing Company of Chicago) the two
plates are assembled, the tongues of the gain plate
engaging the pole plate so that the device may be
considered as a single unit.
Both the pole plate
and the gain plate are made of No. 12 Bessemer steel,
and the weight of the large gain for five-inch arms
is approximately 3^2 pounds.
The gains are furnished plain or galvanized, as ordered.

A

Ajax Mast Arms.
With

the rapidly increasing cost of poles, and the
growing sentiment against wires crossing the streets,
the use of center-suspension lamps is decreasing.
Similarly, the need of neat, firm and low-priced fixtures for supporting the lamps at some distance from
the poles is steadily increasing.
The range of conditions to be met in modern practice is well shown in a series of fixtures made by the
Ajax Line Material Company of Chicago. These
range from the Ajax front fixture (Fig. 1) with its
two-foot reach, to the Ajax medium mast arm (Fig.
2), built in lengths of 8 to 14 feet. The latter is also
made with additional bracing for lengths up to 20
The Ajax midget mast arm answers for the
feet.
1

FIG.

I.

STEEL GAIN FOR CROSS-ARM.

other and at the same time engaging the cross-arm
and the pole. The curved steel plate embraces the
pole, while the gain plate, which is provided with
projecting braces or tongues, supports the crossarm. The tongjes of the gain plate pass through
apertures in the pole plate and fasten into the
pole.
Shoulders on these braces clamp against the
pole plate and afford a rigid support for the gain.
The pole plate normally has a greater radius than
the largest pole top and when drawn into place not
only conforms closely to the circumference of the
pole, but by pulling the gain towards it as it is
clamped into place, provides sufficient spring tension
to compensate any shrinkage in the pole or cross-

cell is but 2j4
inches in diameter and six
inches high, it is said to show an initial current
of 50 amperes and to have an unusually high recuperative power, as shown by tests. Owing to
severe requirements this type must satisfy, the
demand for it is necessarily limited to a special
class of work, in which considerations of high
amperage and recuperative power override considerations of economy.
But other types of cells,
with appropriate modifications for each, are made
by this company, in a decreasing series of amperages.
For each class of work a certain type
is
adapted and its expense proportioned to the
work in hand. To carry out this general principle each of the four types produced by the French
Battery Company is built on lines peculiar to it
and differs radically in construction from the other
types.
For annunciator and bell service a cell
showing from 12 to 15 amperes is provided, called
the "Bell" type. The "Telephone" type, the name
of which designates its use, shows from 22 to
25 amperes, while the "Ignition" type, designed
mainly for supplying the sparking devices of stationary gas engines and available for auto engines
of not pronouncedly high requirements, shows from
32 to 35 amperes. Owing to the necessity for
increased factory space, the French Battery Company has moved to Madison, Wis., and there
erected a new plant of much greater capacity than
the one it operated in Chicago.

this

The Making and Shipping

of a 105-ton

Casting.

An

unusually large casting, 105 tons in weight,
ever poured by the Allis-Chalmers
Company, is represented in the accompanying illustration standing ready for shipment on one
of the company's special 16-wheel flat cars, having a normal capacity of 100 tons, the first of its
kind ever built.
This casting will form the bedplate and slide of a 4,000-horsepower Allis-Chalmers tandem rolling mill engine, to be installed
in the Edgar Thompson Wort-- of the Carnegie
Steel Company at Bessemer, Pa.
All through the progress of its manufacture, this
engine has been remarkable on account of the
size of its parts and for the unusual features attendant upon its construction.
For example, the

the

largest

from which the moulds were made for
heavy piece, possesses the following interesting features: It measures 32 feet long, 11 feet
wide and 10 feet in height, representing tne work
of 10 expert patternmakers working steadily for

pattern
this

arm.

By

referring to Fig. 1 it will be seen that the
is attached by one through bolt, which passes
through the cross-arm, the gain plate, the pole plate
and the pole, and is held by the usual square washer
and nut. The pole plate is afforded an additional
support by the two lag screws, one placed above and
the other beneath the gain.
The advantages derived from the use of the steel
gain are readily appreciated.
The device when
properly fastened in plaee supports a five or six-foot
cross-arm so rigidly that cross-arm braces are unnecessary. This fact in itself is a decided advantage,
as the cost of cross-arm braces and the cost of
cutting a gain are saved.
further saving is
effected in mounting the arm with this steel gain,
as the relation of the gain to the pole plate is such
that the arm is brought into alignment without the
usual sighting and without the use of a square.
Still another advantage is derived from the fact that
this steel gain when in place adds to the strength
of the pole instead of reducing the strength at a
device

A

FIG.

I.

AJAX FRONT FIXTURE.

A

Small 50-ampere Dry

AJAX MEDIUM MAST-ARM.

FIG. 2.

4 and 6 foot lengths. Both of the last-named types
are fitted with safety pulleys, while the front fixture
is usually equipped with the high-voltage type of
the Ajax arc-lamp insulators.

Cell.

The amount of
of over four months.
lumber used in its construction aggregated the
unusual figure of 22,000 feet.
The pit, in which the casting was poured, measured 40 feet by 15 feet by H feet deep, into
which 108 tons of metal were poured for the

a period

the demand for dry batteries of small
bulk and yet of sufficient power reliably and continuously to supply the sparking devices of automobile internal-combustion engines the French Battery Company of Madison, Wis., has brought out
a new type called the "Auto Special;" though

To meet

WMui
'

FIG. 2.

TWO PLATES OF STEEL CROSS-ARM

GAIN.

to

stand.

While the advantages of construction are of importance, undoubtedly the most valuable feature of

A

SMALL 50-AMPERE DRY CELL.

LOADED FOR SHIPMENT.

casting, which process consumed some eight
Nine ladles, four with a
10 minutes' time.
capacity of 25 tons each, one of 13 tons and four
of S tons each, in all 133 tons, were used in the
operation.
In building a rolling mill engine with a capacity
like the one mentioned, whose rermired horsepower
from the mere friction load of the
will vary
empty rolls to a maximum of 4,000 horsepower in
the severest kind of service, there is a marked

rough

A

gain cut in a pole
point where it is most needed.
one inch, or even less, greatly reduced the strength
of the pole, while this steel gain tends to brace and
strengthen the whole structure. It also has the effect
of a back brace, as it will resist a lateral strain that
ordinary braces, no matter how heavy, cannot with-

A IO5-TON CASTING

—
WESTERN ELECTRICIAN
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advantage in designing the frame and other parts
as heavy as possible so as to secure the greatest
possible rigidity to withstand the racking strain
An extra amount, of inof rolling mill service.
genuity was required in the handling of a piece
of this size, however, in the process of building.
In the first place, a piece of this weight being
very exceptional, especial precautions were taken
Three
any mishaps in the process.
against
with ample overload capacities and a
cranes,
rated aggregate of 145 tons, were used in con-

A

me

casting from its pit.
to lift
special tackle was devised so that the lifts should
be straight upward, applied at the ends of the
heaviest of trussed steel lifting bars.

junction

The
pit,

casting,

after being deposited besides its
to cool for 15 days before the

was allowed

The heat
operation of cleaning it was begun.
given off, after approximately 20 days' coolstill
ing, could be felt several feet away from the
During the cleaning process, three
huge mass.
men were able to work abreast inside the slide
and without
while standing upright,
aperture,
perceptible crowding.
the casting, loaded as shown, was shipped from
the West Allis Works to its destination at the
Edgar Thompson Steel Works on August 13th

and

was unloaded
good time,

on

August

21st,

making un-

when it is considered that
only trunk lines with the heaviest track construction could be used, because of the unusual
weight of the shipment.
usually

Conditions Surrounding the Inspection
of Wires in the Southwest.
By Clarence R. George.
The use of electricity for lighting and power
purposes is a new industry. The means of offense
always precedes defense, which is always a little
behind the times, and the older they grow and
This
develop, the nearer they approach equality.
true of electricity; its first growth was very
is
rapid, and little, if any, care was taken to surround it with even the ordinary safeguards, but,
as time moved on, no one seemed to take to the
side of the defense until along in the early '8o's
the New York Board of Fire Underwriters printed
its first set of rules for the installation of electric
wires.

was

practice in those days to staple
the same as bell wires, or to use
in other
wooden cleats of the telegraph type
words, it was a case of "get it in," even in some
the writer has been
cases using bare copper wire
guilty of just such installations in years gone by.
about this time that the underwriters
It was
and those interested in the electric-light business
were beginning to understand that some steps must
be taken to safeguard this new industry, and to
protect property and life. As they considered the
undermatter from two points one from the
writers', on account of the fire hazard, and the
other from the lighting companies, a business
standpoint this soon brought about a co-operation
between those interested, and from this co-operation we have the National Electrical Code rules
and requirements for electric wiring.
While the Code is the same everywhere, yet we
It

electric

the

wires

;

;

—

—

meet

—

!

with

different

rules

locally.

These

differ-

ences in some cases are provided by city ordinances, but in the majority of cases it is the result
of different interpretation of the
Code.
I
have
heard it said and I am of the same opinion
that good workmanship and poor material are far

—

better than poor workmanship
in so far as the fire hazard is

and good material,
concerned.

These conditions are the kind the average inis
meeting with every day. The cause
we all know, but it is the remedy that we are
spector

seeking.
Electricity appeals to the average young person
as something mysterious
it
is
even more than
that that brings to the trade the boy who should
be in school instead of in the shop of some contractor who makes a practice of employing boys
for such work who, within a very few months,
will be out "contracting" for themselves
long before they have acquired sufficient knowledge as
a wireman to make a practical installation of a
;

—

doorbell..

Such conditions are met with every day by inspectors who are trying to do all in their power
to bring about installations of a standard in accordance with the National Electrical Code. But
in nine out of every ten cases he meets with poor
workmanship, and no few times, poor material.
This is one of the obstacles in the way of the
inspector, as he is not only called upon to do his
duty as an inspector, but he, in order to get
around to all the jobs under construction, and see
that the proper installations are made, must, in
self-defense, and for the protection of the owner
of the building, open up a kindergarten for the
benefit of contractors who employ these "juvenile"
wiremen.
There are many contractors of this
class in at least a part of the Southwest.
Abstract of a paper read at the New Haven convention of
I.
the International Association of Municipal Electricians, on August
Mr. George is city electrician and superintendent of fire
15. 1906.
alarm at Houston, Tex.
The paper was written with special
reference to the advisability of one inspector completing each inspection instead of several inspectors, each doing a part of it.
_

Of course, this does not mean that all of the
contractors are of this disposition, for, on the
other hand, we have some who would not think
of sending out on a piece of work any but the best
wiremen

obtainable.

The former

class of contractor, I have found by
experience, cares little or nothing for the safe and
neat installation of his work, and is ever ready
to claim that the inspector is persecuting him because he turns his work down, and when the
inspector will not give in and allow him to have
which, if not allowed
his own way in the matter
he will proceed with the filing of a long complaint with the mayor or other city officials, where
he thinks he has some political pull, and they will
turn the inspector down. This is rarely the case
where the officials know that the inspector is doing
his duty.
However, just such action on the part of contractors makes the inspection of wires to conform
to the rules difficult, that is, if he is turned down
by the officials. But, where he is upheld by the
officials, he is then placed in a position to do his
duty without fear from these unjust and unfounded
complaints, and those having the inspection made
will be sure of having a safe installation.
Recently I was in conversation with an inspector
of another city regarding certain conditions in his
city, who informed me that he was in the position
of inspector, but not inspector. Of course, I did
not understand him at first, but in a minute he
told me if he undertook to demand a strict adherence to the rules of certain contractors that
he would not "last long" on account of political
influences that wonld be brought to bear on the
officials, and as this would be the case with any
other inspector in the same city, he thought that
he might as well hold the position, draw the salary, and try to do the best he could, under the
circumstances.
Another case similar to this:
city electrician
had been appointed but a short time, and it was
his endeavor to treat all alike, to cause all contractors
and wiremen to place nothing except
approved listed material and do the work according
to the demands of the Code.
Now the Code was
the city ordinance of this city, and in order to
make a good start and accomplish what the ordinance called for he drew up a circular letter and
sent it to all contractors, stating his intention, and
explaining certain parts of the ordinance. He also
drew up another form of letter to be sent out
to the owners of such buildings that he found to
be defective, notifying the owner of the defects
existing, and what the defects were, also the purpose of the ordinance, as well as his duty.
This was a good move on his part, and everything went along smoothly until one day he inspected a very large building that contained nu-

—

—

A

merous

and was owned by an alderman.
Of course, endeavoring to do his duty, he gave no
defects,

thought as to who the owner was. Why should
he because he was an alderman? That sho.uld
make no difference
If it did, it should have been
in his favor, as this alderman would be showing
to the public that he was in accord with the letter
and spirit of the laws that his administration had
enacted and was supposed to enforce. But no
This condemnation of the wiring caused this city
electrician to be removed because politics were
stronger than his duty.
Here is where I desire to call your attention to
an inspector, or, rather, the city electrician, who
rather than turn from the decision he had passed
on regarding the defects of this building, and
throw aside duty he had been obligated to perform,
and lose his reputation and be looked upon with
contempt, accepted his discharge from office with
a smile. It was but a short time that some of
the city officials found out that this man had only
done his duty in condemning the wiring of this
building, and that he had been attentive to the
very duty that the city had employed him for.

—

!

The

final

placed

as

result was that the
city electrician by

removed him from

same man was rethe council which

office.

my

While occupying
present position as city
electrician and superintendent of fire alarm, I was
told by an alderman who was an electrical contractor that if I did not allow him to do certain
work his way he would have me impeached. I
simply replied that I would do my duty according
to the ordinance, and would expect him to abide
by the rules of the ordinance, regardless of his
position, and whenever he saw fit to institute his
impeachment charge
to

insult his dignity,

My

to proceed.
reply seemed
and in consequence he made

three attempts to have me removed between the
years 1000 and 1902. But, upon investigation by
two different mayors, each of them came to the
conclusion that the whole proceedings were brought
about through this alderman's disapproval of this
office and because he, as an electrical contractor,
could not control matters to suit himself.
Now, gentlemen, I simply cite these several
cases for the purpose of illustrating such condi-

which I have known to surround the inspection of wires in the Southwest.
Yet, with all this, I have come to the conclusion and would advise that if all inspectors would
attend strictly to their duties, and have no fear
of the chronic kicker and the man that threatens
them with politics, they will win in the end.

tions,
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Just such conditions as I related to you, on the
part of politics, are the cause of many inspectors
failing to do their duties, as they are held to
believe that if they don't do "this or that" for
"so and so" they will "lose out," and as the one
I
have mentioned said, that he might as well
have the salary under the existing conditions as to
allow someone else to get it.
These conditions, existing as they do, are deplorable in the extreme, and as long as they do
exist, will prove to be a stumbling block to many
good and qualified officials of the electrical departments of our cities.

Speaking of politics, with which so many elecdepartments of other cities are handicapped
and interfered with, I wish to say, while I have

trical

the opportunity, that in my city such interference
has, to a great extent, been eliminated by the
introduction of what we think to be the most approved form of city government in vogue up to
date in our American cities.
It is the aim and ambition of all interested in
the proper installation of electrical equipments to
acquire such knowledge of the rules that will make
all inspections when approved
whether by one or
several inspectors be of the same ruling in other
words, that we can all interpret the same set of
rules alike.
all know that is of very rare
occurrence, even when we find men occupying similar positions in different localities, to be of one
and the same opinion. Therefore, this is sufficient
to show that we must, as the head of our departments, look forward toward the adoption of some
system whereby we can bring about a uniform
interpretation of a given set of rules the Code
which we have all accepted as our standard. This
state of affairs, being obtained and retained, would
almost, if not entirely, result in a universal concordant interpretation of the Code.

—

—

;

We

—

might

not be amiss here to speak of the
the inspector and his qualifications. He
able to judge from his knowledge of
electricity and his experience with the different
classes of risks and their hazards as to whether
the present conditions will continue, or whether
those general foes of the electrician; the handyman or amateur will probably, from the location
of the wires and devices, disarrange them and
bring about a state of affairs that may prove disastrous.
It

duties

of

must be

—

—

He must
are

also

be able to suggest safe methods, which
practicable, and not too expensive, for

accomplishing an end by means not provided for
the Code, and when those provided for in the
Code cannot be used.

in

He must have sufficient knowledge and good
judgment not to condemn work that he does not
like the looks of,

simply because he does not like

it.

He

must be able to reason with the electrician
and show him that he knows whereof he speaks,
and give the electrician good reasons for his ruling and for the rules that it is his duty to enforce.
He must believe in the rules, and do what he
can to teach others to believe in them.
He should not assume that he if it were left
to him
could frame a set of rules that would
be an improvement over those he is working under, because he should know that the Code that
he gets his rules from, compiled by the joint

—

—

efforts and labors of the national associations, all
of which are vitally interested in the industrial
phases of electricity, and officially endorsed by all
these associations, is far superior to any code that
he or any one person no matter how expert he
may be could compile.
At the same time he should be able to rule on
such matters locally that may arise, such as outside
construction, etc.

—

—

also very essential that the inspector should
know the difference between that class
of material that will be safe and that which is
unsafe and explain his reasons in a practical way
to those who are trying to install such material
and devices that will become hazardous.
In order that he may qualify himself to decide
such matters, it is necessary that he make a close
study of the list of approved fittings, issued quarIt

is

be able to

terly.

Experience is a great teacher, and no doubt, in
rounds of all inspectors, they have found defective points in all classes of material and devices.
With this experience he should profit to
such extent that will enable him to decide what
is good and what is not good in the way of material and fittings.
There is no just reason why one inspector could
not inspect the same installation that another inspector has inspected, and both agree. But, nevertheless, there are few who agree with one another,
unless they are both of the same office, and have
made it a practice to consult with each other.
Now as to each doing a part of it. In this case
they do not come in contact with the work of the
other.
For example: We say that there is a
house under construction, and the wires are being
concealed, and the inspection is being made by A,
and on the completion of this installation to a
point ready for the fixtures, etc., B is called on
to make the final inspection
then the only reinspection he has to make of the work that A
the

;

has previously inspected is the outlets at fixtures,
which really is the duty of the inspector making

;
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the final inspection.
Hence, on such work as this,
there could be no difference of opinion.

To

accomplish a more uniform

system of mu-

agreement among inspectors, where there is
chief inspector over a large number of
inspectors, who calls them into frequent consultation for the purpose of bringing about a uniform
agreement among them, I would suggest that some
system be adopted that will bring about a universal
interpretation of- the Code. For, until this is done,
there will always be a difference between inspectors.
Another suggestion I would make is that municipal inspectors make it a practice to combine
their efforts with those of the underwriter inspectors.
have in my territory a gentleman who is the
chief electrical inspector for the Texas Fire Prevention Association, and one whom I consider well
qualified for the position he occupies.
It very frequently happens that not only myself but the other
municipal inspectors of other cities in this territory call on him for his opinion and to decide
questions and rulings that sometimes arise between
inspector and contractor, and we have always
found that he is ever ready to assist. This gentleman is Mr. C. B. Roulet, and since we have
tual

no

We

had frequent interviews with him it has been the
means of bringing about an almost uniform decision

by

inspectors in this territory.
Therefore, I am a confirmed believer in the
frequent interviews among
inspectors, with
the
Code as the subject, and this is one of the best
ways to reach the end in view.
all

Chicago Tunnel Mail Service Improvements.

A 30-day test of the tunnel mail service in Chicago was begun several months ago, and at that
time it was found that the most serious defect in
the service was inadequate terminal facilities.
Improved and enlarged terminal facilities will now be
made by the Illinois Tunnel Company as a condition
upon which its contract for transporting the mails
was awarded by the United States PostofHce Department for a period expiring July 1, 1908. The service
now is operated between the postoffice and the La
Salle Street, Union, Grand Central and Illinois Cenrailroad stations.
Bores connecting the Dearborn and the Northwestern stations are expected to
be in use by November 1st.
tral

Southeastern Telephone Developments.

The Northwestern Telephone Exchange Company
has about completed another line between Fargo and
Minneapolis, this being the third new circuit installed
this

H.

growth of rural telephones in the South has been
phenomenal when it is remembered that this phase
of telephoning is comparatively new in the section
of the country included under the caption of "The
South."

The Columbus Automatic Telephone Company at
Columbus, Ga., has placed an order for $15,000 additional equipment for its exchange.
At Albany, Ga., a carload of material has arrived
to be used in the work of completing recent improvements inaugurated by the Southern Bell Telephone Company at that point.
R. T. Seay of Amherst, Va., has bought the Amherst Telephone Company and has contracted with
the Bell Telephone Company, whereby he will be
enabled to furnish subscribers
connections.
The local system
for an overhauling.

The

old Harrison Telephone Company, which formerly did business in the Black Hills of South
Dakota, has been sold and the materials will be
shipped to the Western Electric Company at Omaha.
Will Hedlund of St. Cloud, Minn., has been appointed manager of the Minnesota Central Telepnone
Company's office at Appleton, Minn. He takes charge

November 1st.
The Cortland (Neb.) Telephone Company has filed
articles of incorporation.
Harry Tweedy heads the
list

of stockholders.

The

Central

Telephone Company has completed

arrangements for the erection of a two-story brick
exchange building at Rockwell, Iowa.
R.

Indiana Telephone Items.
The work

of closing the gap between Princeand Huntingburg is completed, and the
Independent Long-distance Telephone Company of
Princeton will have a direct wire to Louisville on
the southeast, establishing a new trunk line to eastern cities. When the work is completed the line
will be taken over by the Home Independent Telephone Company, in which Indianapolis, Evansville,
Vincennes and Princeton capitalists are interested.
Directors of the Lafayette Telephone Company,
the Independent system in that city, are considering plans and specifications for an elaborate exchange
to cost $120,000, and a contest is on between the
manual and automatic switchboard manufacturers.
The contract probably will be awarded within a
few days. It will call for a 10,000-telephone switchboard and all the appurtenances for an up-to-date
exchange. William Folckemer is president and O. P.
Frieburg and Dr. E. B. Burt comprise a newlyformed voting trust which will decide the question
ton,

Ind.,

of switchboards.
The Citizens' Telephone Company of Decatur reports an increase of 162 instruments since February
15th, making a total of nearly 1,000.
At Berne, a
branch exchange, the percentage of growth has been
nearly as great.
complete investigation of the condition of electric wires in the central portion of Indianapolis has
been made by John Berry, the city's chief electrician.
In several instances wires were found carrying high
and dangerous currents in close proximity to telephone wires. He will recommend some extensive
changes in the wiring, so as to afford greater security
to those using telephones and the Gamewell system
for police and fire departments.
S.

A

with

was

long-distance

taken up

first

The Farmers' Mutual Telephone Company of Page
County, Virginia, is chartered, with $5,000 capital, by
D. S. Hite, Isaiah Printz and A. M. Beach, all of
Luray, Va.
An important step towards giving rural telephone
service through North Carolina was taken when the
Union National Telephone Company was chartered
with a capital stock of $5,000, authorized to install
telephones in the country and cities of western
Carolina, thus securing a beginning that may become an important factor in the development of the
mountain section.
The Corder and
Mo.,

Corder,

is

Aulville Telephone Company of
chartered, with $1,000 capital, by

Nathan Corder and

associates.
Electrical Supply Company of Washrecently secured an $8,000 contract for

The National
ington, D.

C,

equipping a new telephone system in Statesville,
N. C, through the visit of the "Washington Special
Car" of representatives of business houses of the
This extraordinary
capital city with their samples.
business-pulling scheme has been very successful in
its purposes in the South.

The Southern

Bell Telephone

Company

recently

passed the 100,000-subscriber mark in the states of
Virginia, the Carolinas, Georgia, Alabama, Florida
and West Virginia. These are in addition to about
the
30,000 sub-licensed companies connected with

The company

is

bettering

its

service all

over the South.

The Rock Hill (S. C.) Telephone Company is
making extensive outside improvements, in connecand
tion with the new exchange recently erected,
L.
proposes to give a model service to patrons.

season.
F. Mann

has been granted admission to
Brainerd, Minn., for his telephone line from Garrison, and also for a local exchange.

CORRESPONDENCE.

The Southern Bell Telephone Company is now at
work on plans looking to the extension of a telephone
service to the rural districts about Macon, Ga. The

Bell lines.

Telephone News from the Northwest.

}2I

GENERAL TELEPHONE NEWS.
The Ida County Mutual Telephone Company
a capital
Galva, Iowa, has been incorporated with
stock of $5,000.
of

The Marquette (Mich.) Telephone Company has
$100,000
increased its capital stock from $60,000 to
system.
for the purpose of improving the

& Morse will soon begin the construcmodern telephone system in Santa Rosa,
They contemplate installing an electric-

Burnett
tion of a

N.

M.

light

plant.

The Holland Independent Telephone

Company

W

R.
of Holland, Tex., has been incorporated by
Wallace and others with a capital stock of $7,000.
The company will at once begin the erection of a

telephone exchange.

companies recently incorporated inMutual
following-named: Farmers'
Estancia
La.;
Gueydan,
Company,
Telephone
N. M.
Rural Telephone Company, Estancia,
Farmers' Telephone Company, Randall, Kan.

Telephone

clude

the

The Southern Michigan Telephone Company will
expend $80,000 on its system, to include underground wires in the business section of Coldwater
and 20 miles of cable. A brick building has been
purchased and Coldwater will be the distributing
point for Southern Michigan and Northern Ohio
and Indiana.
Albert Held of Spokane, Wash., has completed
plans for headquarters of the Home Telephone

Company in Spokane to cost $60,000. The structure will be of reinforced concrete, fireproof, and
It will have a
is to be completed in May, 1907.
frontage of 71 feet with a depth of 100 feet,
sub-station to
two stories high and basement.
cost $5,000 will also be erected in Spokane. The
automatic switchboard will be installed on the
second floor of the main building. It is given

A

out that work

is

about to be begun.

present system of telephones has proved
unsatisfactory in the city of Bangkok, Siam, and
a change has been decided upon. The plans, specifications and estimates are now completed, having
been prepared by Henry W. Wilder of New York,
and are in the hands of the post and telegraph
department awaiting examination preparatory to
the government appropriation necessary for the
work. It is estimated that the cost will be in the
neighborhood of $50,000 gold. The contract will
be let' by the Public Works Department.

The

Continental Europe.

—

October 2. An important hydro-electric
plant has been erected in the Alpine region of
France, near the M'eriterranean coast.
Installed
by the Societie Energie Electrique, it is designed
to work in connection with the plants which the
Paris,

same company

is

already operating in this region

so as to secure a supply of current for the towns
coast, such as Nice, Toulon, etc.
The new
plant is located upon the Siagne River, near the
village of St. Cezaire, and has only been finished
within a recent period.
It is designed especially
for running in parallel with the Entraygues plant
which sends current to Toulon, but the line will
be run as far as Marseilles, where a large substation will be located at Allauch, near the city,
so as to give current throughout the region.
Using a net head of 1,100 feet, the Siagne plant
will produce about 4,500 kilowatts.
Pelton water-

on the

wheels working at 375 revolutions per minute are
coupled on horizontal shaft to three-phase alternators.
These units are designed for 1,500 horsepower, and there are four of them erected, besides

two

exciters, all of the French Thomson-Houston
pattern.
The machine voltage of 11,000, at 25
cycles, is raised to 30,000 volts for the overhead
lines.
expect to give a more detailed account
I
of the plant in the near future.
An electric postal van is now in use at Cologne,
and it is said to give satisfaction. As the storage
batteries are placed in several distinct boxes and
hung underneath the car, it is easy to handle
them, and they are arranged so as to load the
two axles equally.
Against each of the rear

wheels and geared to them is
horsepower motor which drives
arately

mounted a 3^each

by single-reduction gearing.

allows

wheel

The

sepcontrol-

for

eight different speeds, while the
is 12 miles an hour.
French army officer gives some interesting
points as to the use of telegraphy in the RussoJapanese war during the operations in Manchuria.
On account of the rapid advance of the army
front and the extent of the zones which are covered by heavy firing, according to modern practice, it is found very difficult to transmit orders
or information by officers or special squads, so
that telegraph or telephone methods become more
and more indispensable. Recent experiences gave
some valuable data as to the part played by the
telegraphic
which during the attack is
corps,
obliged to cover the ground as far as the line of
sharpshooters, while in the defense it must remain on the spot until the assaulting army drives
These troops must thereit
from its position.
fore be prepared to give actual combat like the
During this time the connections must
others.
be well kept up, and the signal corps is often
obliged to depend on a worn out cable which is
pieced together at each instant.
Only the telephone is able to work with a bare wire lying on
and
bad
the ground
often in
condition.
The repairs have to be carried out by skilled men who
for
this
detailed
service.
are
Among the hydro-electric plants recently erected
ler

maximum

speed

A

Switzerland, I may mention the new Obermatt
in the Lucerne canton, which uses the
water of the Erlenbach in order to send currentHere the
to Lucerne and the outlying district.
head of water is 980 feet, and a set of equalizing
basins is built so as to give a regular output of
The turbine house is laid out
8,000 horsepower.
for six main groups of 2,000 horsepower, of which
An overhead line goes
four are already erected.
from the Obermatt plant as far as Lucerne, a
distance of 18 miles, and other lines feed a numConsiderable current is
ber of smaller towns.
used for the Stansstadt-Engelberg electric railin

station

road.

A special form of inspection car is used in the
Simplon Tunnel in order to visit all parts of the
This is needed, as a frequent intunnel rapidly.
spection must be carried out.
There is always
danger of water coming from the underground
springs through leaks in the vault, and it is also
difficult to keep the high-tension wires well
insulated, as they work on 3,000 volts or more.
Accordingly, the company designed a two-axle car
having in the middle part a four-kilowatt group
composed of a petrol motor and dynamo. This
group is used for lighting the car, and a set of
portable poles can be set up in the tunnel, carrying a number of arc lamps so as to light up a
considerable extent in case of making repairs.
On the front platform is an arc projector, and
on the roof of the car are two arc lamps with
vertical reflectors so as to light the roof of the
tunnel as the car passes along.
The car is attached to a locomotive or to a train, or on the
down grades it can run by itself with the use
of the brakes.
The work which is to take the new Paris subway across the Seine is being carried on rapidly,
but owing to the great extent of this construction
it will be some time before it is entirely finished.
There are two arms of the Seine to be crossed,
and at present the work of sinking the metallic
caissons which form sections of the tunnel is fairly
underway, and some of the sections are already
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But as I already mentioned, the metallic
construction must be used not only in the island,
but also for some distance from the banks of the
river in order to make the tunnel watertight.
The immense caisson which is now building on
the left bank for this purpose has the skeleton
frame nearly finished, and the iron plating is now
smaller caisson of the same
being applied.
design is also in erection on the Island.
A. de C.
in place.

A

Great Britain.
London, October 3.— Tne good people of Camberwhich is one of the London boroughs, have
been having an uproarious time during the past few
weeks over the proposition, seemingly emanating in
the main from the town clerk, to undertake an
well,

electric-lighting scheme. The conditions are peculiar
in that there are no less than three electric-lighting
companies in the district already, two of which are
in competition; an 1 the local borough council was
being seriously pressed to apply to the Board of

Trade for a provisional order to also enter the field,
regardless of the great duplication of capital expenditure, which the advocates of the scheme have
had the simplicity to sav would be in the interests
Fortuboth of the consumer and the ratepayer.
nately, when the matter came before the full meeting
of the council it was opposed by all political sections
of the district and for the present, at any rate, will
The incident, however, exemplifies
proceed.
what has been felt by many people for a long time,
though not often expressed, and that is the danger
of the control and initiative in municipal affairs
passing from the hands of the councils and their
committees into those of the permanent officials, an
eventuality which would have fairly dangerous results, at any rate in London, where several of the
town clerks are notoriously socialistic in their opinions.
It is one of those matters that it is necessary
to' continually protest against in order to counteract
the evil influences which are brought to bear upon
the inhabitants, who seldom appear to investigate
those matters for themselves.
parallel case to that of Camberwell was Marylebone, where there was only one company, but the
Board of Trade insisted that the council should purchase this undertaking before giving a supply
The huge price which an arbitrator deitself.
creed should be paid to the company has been a millstone around the neck of the municipal undertaking
from its birth, and to think that, with a knowledge
of this experience, permanent officials of other districts working under even worse conditions
by the
same reasoning three companies would have to be
similar
course
advising
a
purchased are capable of
of procedure, creates a condition of affairs that is
worthy of more than passing attention.
The very acute competition over here between gas
and electricity is keeping electrical engineers ever
on the qui vive for cheaper systems of wiring as one
means of keeping down the cost. The expensive
methods of wood casing, which now seem to be giving place to tubing systems, have been most active in
keeping persons of poor means away from electric
light.
The fire offices, too, with their stringent rules,
have been most effectual obstacles to the evolution
of a cheaper system of wiring. The use of a system
of twin lead cable, sufficiently earthed, is not new,
but it is again being proposed with certain modifications tending toward greater security and flexibility.
The inventor of the system has unfortunately been
unable to give exact figures as to the reduction in
cost, but he Delieves, from two jobs he has in hand,
that it will be cheaper to the consumer, not so much
from the cost of materials, but from the greater all-

not

A

—

—

with which it can be applied. One
however, he has accomplished after many
trials, and that is to induce six out of seven fire
The- continental system of
offices to approve of it.
interior wiring by means of bare cables on button

round

facility

thing,

insulators appeals to
this

problem, and

are actually
in

two

it

many here who are working at
may be news to some that there

fairly large

examples of such work

London.

The London County Council has adopted

policy in deciding to reduce the period for which
they loan money to the borough councils for electric
lighting purposes from 42 years' to 30 years. The latter period has been the standard set by the local
government board, which deals with the provincial
corporations, for several years, and the belated acquiescence of the London County Council may be
traceable in part to the persistence with which it is
pointed out that few local authorities believe it necessary to set aside any sum annually for depreciation.

The

question of the continual breaking up of Lon-

streets by electric lighting companies is again
receiving attention, and efforts are to be made at
further legislation to regulate this by some com-

don

pulsory co-operation between the companies and the
Curiously enough, the two bodies
which are most energetic in this matter, have given
us within the last few weeks a striking object lesson
The city corporation
in how not to do these things.
have relaid a portion of the Thames Embankment
with a new patent tar covering, and this had, one
might say, hardly become set, before the London
County Council came along and cut up a large portion of it for the purpose of the tramways which are
now being laid there.
There may or may not be anything in it, but in the

local authorities.

depressed industrial conditions one cannot
keep away from comparisons between the financial
position of those leading manufacturers that have, so
present

to speak, come from America and set up works here,
and their competitors who are purely British.
case occurs this week. The British Ihomson-Houston Company paid no dividend for the last year,

A

while Dick, Kerr & i_o., a wholly English concern,
paid 10 per cent and could have paid a higher dididend but for the directors' desire to place the business in a condition of security. The cutting of prices
that is now going on is seen by the fact that Dick
Kerr & Co. have had to let business go rather than
to follow the low prices which are prevalent, while
I know of another large works which, although lull
with orders, is unable, on its electrical contracts, to
do more than pay the expenses of production.
It is to be hoped that there is not to be a shower
of electric-power schemes promoted by county councils, to follow in the wake of the recent proposition
Some time ago the
of the London County Council.
Durham County Council had such a project in mind,
but was legally informed that a county council power
scheme would be ultra vires. The success of its
southern compeer, however, has given it heart of
grace and the scheme has been revived, notwithstanding that the whole of the industrial northeastern portion of England is now covered with a
number of electric-power companies.
Owing to the loss upon the tramway parcel service in Manchester, the corporation has decided to
give only a restricted service.
After much disagreement the Oxford corporation
has adopted the Dolter surface-contact system for
the local horse tramways. An offer was also made
by a company to put down either the Lorain or the
The National Electric ConGriffiths-Bedell system.
struction Company has the order for the Dolter system.
G.

Winnipeg,

Man.,

October

13.

—The

construction

of the Quebec and Saguenay electric railway, some
58 miles, from St. Joachim to Mobrae, is to be
commenced at once.
contract has been awarded to J. N. Page of
Amherst,- N. S., for building a new electric power
house for the Maritime Coal, Railway and Power
Company of Chicnecto, N. S.
The fire, light and water committee of the Winnipeg council has decided to erect, by tender, a
larger electric power house and repair shop for
the electrical department.
Charles Heath, acting under special instructions
from a Winnipeg company, will make an application at the next meeting of the Town Council
for a franchise to build and operate an electric
street railway in Portage la Prairie.
It is the intention to connect with the Winnipeg street rail-

A

way.

Manager Fleming

of the Toronto (Ont.) electric
has given notice that henceforth street
cars will not stop for any parade.
Great complaint
has always followed a paralyzed service on Labor
Day, July 12th, and similar occasions. Orders to
roadmasters from this time on are to run cars

railway

irrespective of

any parade.
Electric

pany has been formed and

Railway

Com-

seeking a franchise
to build an electric railway to run between Strathis

cona and Edmonton.

The

locomotives to be used on the
or in Canada, are soon to be
installed in the Fort William (Ont.) yards of the
Canadian Pacific Railway. It is stated that the
company will, as soon as the Kakabeka Falls
power is completed, use electricity for motive
power in the local switching yards.
H.
first

electric

Pacific,

New

York.

—

October 13. A deficit of $2,212,997
annual report of the New York City
Railway Company for the year ended June 30th, not
taking into account the special franchise tax which

New

is

York,

shown

include a

modern building

to be used as a general
There will also

machine shop for repair purposes.

be a blacksmith shop, coach shop, storage houses, and
pattern shops. Altogether it will be one of the largest railroad plants in the East.
At a later date the
plan of extending the electric system to Matawan
will be taken up.
The engineers, it is said, favor
this extension.

The second

river tube of the Pennsylvania Railroad

was opened this week. When the opening between
the two sections was made beneath the middle of
the river it was found that the headings and shield
came together perfectly true.
The organizers of the Fort George Street Railway
Company, incorporated several months ago, are now
taking active steps toward carrying out their project,
which will consist of building a trolley line from
the Dyckman Street station of the Subway to the
top of the Fort George hill.
Sealed proposals will be received until the 30th day
of October for the installation of an electric passenger elevator and approaches to replace freight
elevator on Broadway side of the Postoffice in this
city in accordance with plans and specifications on
file with James Knox Taylor, supervising architect,

Washington, D.

C.

C.

I.

C.

Southeastern States.

—

N. C, October 13. Mayor Knight of
will take up with the Council the
question of municipal ownership of electric lighting.
Charlotte,

Ga!,

In the meantime the city has installed a dynamo in
the water station to supply the public buildings with
light.

The

new power plant at Great
C, was made the occasion of elaborate
ceremonies, at which a number of prominent people
were present. A fine polished slab of granite with
the name of the company, etc., was set in place with
due formalities at the new power house of the
Southern Power Company. The power house was
begun in August, 1905. On the slab are the names
Falls,

dedication of the

S.

W

of the officers: Dr.
Gil Wylie, president; B. N.
Duke of Durham, first vice-president W. S. Lee,
Jr., of Charlotte, second vice-president; R. B. Arlington, secretary and treasurer.
Arrangements have been practically finished for
the installing of machinery for the lighting plant
;

of the Seaboard Air Line shops at Scottsville, Va.
Steam-driven machinery will be dispensed with and
electricity used entirely for motive power in the
big shops.

The Thomasville Manufacturing, Electric Light
and Power Company has been chartered in Alabama.
W. A. Scott, Jr., John S. Henderson and others are
interested.

The North Georgia

The Strathcona Radial

Canadian

Company in an effort to determine whether the company overcharged the city for gas between January
7, 1903, and March 16, 1904.
Plans for the large terminal and electric power
station to be built in Harrison, N. J., by the Pennsylvania Railroad are completed, and active work
will be begun at once.
In addition to building the
terminal station and power house, the latter for operating the electric trains to and from New York,
the plans provide for a large car plant.
This will

Waycross,

Dominion of Canada.

in the

in litigation. The amount of this tax levied against
the New York City Railway Company, after deducting various franchise payments to New York city,
was approximately $537,000. Were this included, the
deficit for the year would be increased to over $2,Last year, without taking the franchise tax
700,000.
into consideration, there was a deficit of $2,796,942,
and the year before of $1,396,771. The gross earnings of the system for the year amounted to $21,937,944, an increase of $1,047,820 over the previous
year. This increase of about five per cent., President
H. H. Vreeland says in his report, realizes the expected recovery due to the fact that the short-haul
business is rapidly overcoming the loss of long-haul
traffic that has gone to the Subway.
The 80-cent gas law has been held unconstitutional
in a decision by Supreme Court Justice Bischoff.
The decision denied 127 applications for writs of
mandamus commanding the Consolidated Gas Company to furnish gas at the rate provided for in the
law passed at the last session of the Legislature.
The justice said that the company had shown that
the enforcement of the law would amount to a confiscation of its property.
The whole case is now
before the United States Court, and will be determined some time this winter.
The Appellate Division of the Supreme Court, sitting in Brooklyn, decided that the City of New York
cannot inspect the books of the Brooklyn Union Gas

is

a wise

October 20, 1906

Electric Company of Gainesproposing to transmit power to Atlanta, has
filed a $7,500,000 mortgage for record, this being one
of the biggest mortgages ever filed in Atlanta. The
Knickerbocker Trust Company of New York is trustee, the bonds bearing five per cent.
The company
will operate entirly by water power from the Chattahoochee and Cheastaee rivers.
The Buckhorn Falls property has been sold at
auction at Pittsboro, N. C, by the receiver, and was
bid in by a representative of the bondholders for
ville,

$250,000.

The Jacksonville (Fla.) Electric Company has
closed negotiations to transfer its franchise to the
city for electric lighting, and will quit the field,
giving the city exclusive control of the lighting
system. The company heretofore was in competition
with the municipal plant and carrying on a business
of $60,000 annually. The Jacksonville Electric Company also operates the street-railway system.
The Raleigh _(N. C.) Street Railway, recently
bought by new interests from Gen. J. S. Carr of
Durham, and associates, has put in an order for
$50,000 worth of new machinery.
Interurban lines,
it is believed, will eventually follow the change of
property.
The North Georgia Electric Company has completed its transformer stations and steel towers for
bringing power into the city of Atlanta from the
Chattahoochee, near Gainesville, and will be ready
for disposing of power by spring. Over $7,000,000 of
bonds have been floated, and the most modern machinery is to be used. Current is to be brought into
the city over five-eighth-inch cables that will be supported by porcelain insulators eight inches high and
having a six-inch diameter at the summit. These
insulators are fastened at the tops of 50-foot steel
towers erected at intervals of 200 yards from Gainesville to Atlanta.
The current comes to the transformer station at 50,000 volts, to be transformed into
5,500 volts, and then carried over proper wires to
the Edgewood sub-station where the voltage is
brought down to no to 220 volts, alternating. The
transformer station on the East Boulevard road is
to be fitted up with the latest batteries and rotary
transformers, with an electric pump, furnishing
power, utilizing a small stream not far distant. L.
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Ohio.
Cleveland, October

13.

— Negotiations

for the lease

of the property of the Cincinnati, Newport and Covington Light and Traction Company by A. S. White
of New York and his associates have been pending
during the week. The plan is to form a company
with a capital stock of $4,000,000. The preferred
stock will be offered at par with one share of common with each share of preferred as a bonus, and
the stockholders of the present company are to have
the right to subscribe for a certain proportion of the
stock of the holding company.
It is now said that the incorporation of the Lake
and River Transit Company by the bondholders of
the old Miami and Erie Canal Transportation Company is for the purpose of taking over whatever
rights the old company has and protecting the property that is left, with a possible view of securing
some further legislation that will permit them to
save some of the money they have put into the
proposition. In effect a corporation will now handle
the interests of the bondholders instead of a com-

323

Missaukee counties. The company has 10 miles of
flowage rights, having purchased much of it outright,
and having options on the remainder. It expects to
develop 15,000 horsepower.
Mr. Cobb is asking

A

the board for the right to build a dam on the same
site named by the development company.
It is also
opposed by the Manistee River Navigation Company,
which will insist, if the franchise is granted, that
it
require the building of a lock for the passage
of vessels of 15 tons burden.
The dam project, it is
said, is part of a project for an electric railway to
be known as the Northern Michigan Traction Company. Behind the project is the Cleveland Trust
Company. Preliminary surveys are being made by
F. O. Olson of Lima, Ohio, and G. Allen Smith
of Traverse City.
Three new cars with multiple control have been
turned out ot the Detroit United Railway shops at
Detroit for the limited run of the Port Huron diviprivate car is
sion.
In all 10 are to be built.
being built for President Jere Hutchins. L. W. B.

A

Illinois.

mittee.

Electric Railway Company formally took over the Lorain Street Railway and
the Avon Beach and Southern early in the week.
The roads will be consolidated under the name of
the Lorain Street Railway Company, with a capital
stock of $2,000,000 and a bond issue of the same

The Lake Shore

amount. The local lines in Lorain were purchased
from Tom L. Johnson, mayor of Cleveland, and the
Avon Beach line was built to connect the Lake
Shore with South Lorain.
The lease of the Intefurban Railway and Terminal Company to the Union Gas and Electric Company of Cincinnati has been recorded. The lease is
for 99 years, but it may be terminated any time
after five years by the payment of $10,000.
The Commercial Club of Xenia is said to be considering the organization of a company to build an
It
electric line between that city and Jamestown.
will be known as the Xenia, Cedarsville and JamesO. M. C.
town Traction Company.

Peoria, October

Company

phone

13.

—The

Simpson Mutual Tele-

Rock

Island has been inservice.
Incorporated
telephone
to
furnish
corporators are John R. Harper, Milo Austin
and N. A. Martin.
The Taylorville City Council has granted the
Springfield and
Southeastern Railway Company
a 50-year franchise to operate through and in
of

Taylorville.

The meeting
and

officers

the Rock Island Southern Railway
the capitalists from New York and

Louis was held at Monmouth.
The Rock
Island Southern secured $1,250,000 to extend from
Rock Island to Monmouth. Surveying will comSt.

mence

at

be

and the

let

W.

The

once.

Zellae of
intendent of the
J.

Power Company.
will

construction

contracts

will

completed within a year.
Pana has been appointed superChillicothe Water, Light and
A new engine and generator
the equipment and other repairs

line

be added to

made.

Indiana.

—

Indianapolis, October 13. The Chicago-New York
Electric Air Line Railway Company has filed a
copy of its articles of association with the secretary
of state. The articles state that the company has
$10,000 invested in property in Indiana. This company has begun building an electric line across
northern Indiana, which has been described in the
Western Electrician. D. D. Bates 01 South Bend is
named as the Indiana agent.
party of prominent traction men from the East
made a tour of the Indiana traction lines last week
with a view of gathering information relative to the
reputed superiority of the Indiana traction lines.
Among the number were Stanley C. Richmond,
Burnett, Edward H. York,
Joseph Walker, Jr., W.
J. N. Durnet and Samuel Welsh of Philadelphia,
V. R. Crosby of Boston, W. K. Schoepf and J. B.
Foraker of Cincinnati. The party was taken in a
private car over a number of the Indiana lines.

New cars are now being built in St. Louis for
the Peoria Railway Company and will be put in
service soon as completed.
The McKinley
pany)

has

syndicate (Illinois Traction Comrecently placed an order for 50 cars

with a St. Louis company, which will be completed before the advent of winter.
City Electrician Lyons has completed the installation of the underground cables for the finalarm and patrol system.
V. N.

A

E

The Indiana Union Traction Company has adopted
an express service for its lines. The rate charged for
this service is about half the price charged for similar
service on steam lines.
Acting under instructions given at the last meeting of his organization, John H. Merrill, secretary
of the Central Electric Railway Association, is conferring with the various roads in the association's
membership with a view of bringing about a uniform
adjustment of charges made for excess baggage on
interurban lines. At the present time several different schedules are being followed, and this leads
The plan is to
to confusion and inconvenience.
check 150 pounds of baggage, free of charge, with an
20
per cent, of the oneexcess above that weight of
way fare for each additional 100 pounds or fraction
thereof, with a minimum charge of 25 cents for
excess.
It is presumed that all the Indiana and

Ohio

lines will

comply with

this rule.

T. E. Bell and associates of Hammond are promoting a new electric railway to connect Indiana

The new road will be called
Illinois towns.
Harrisburg and Ohio River Electric Railroad,
and will be 40 miles long.
The City Council of Milford has decided to erect
an electric-light system. The power will be derived
from the power house on the dam across the ElkS. S.
hart River at Benton.
and
the

Michigan.

—

Grand Rapids, October 13. The village of Coopersville has voted to bond for $1,500' to install an
electric plant in connection with the waterworks
Detroit, who controls twobonds outstanding, announces that he
will complete the Detroit, Flint and Saginaw electric
road from Frankenmuth to Flint, a distance of 18
miles.
The company has been reorganized with the

Isaac

;

:

;

naw.

The Electric Land and Development Company of
Traverse City has petitioned the supervisors of Wexto build a dam on the
Manistee River near the line between Wexford and

ford

County for the right

The Home Telephone Company of Alameda
County has been granted a franchise for the construction and operation of a telephone system in
Cal.
An automatic system is to be inand a large proportion of the wires will be
placed under ground.
The company has laid a
large portion of its underground mains in Oakland
and has built an exchange in the eastern part of

Berkeley,

stalled

that city.

The Board of Supervisors of San Francisco has
confirmed the granting of a franchise to the Home
Telephone Company of San Francisco. The ordinance was originally passed several months ago, during the period of special legal holidays following the
fire, and it was contended that the act of the supervisors in granting a franchise on a legal holiday
was invalid. The company is now free to proceed
with the construction of the extensive underground
system projected.
The Merchants' Independent Electric Company
has acquired the water rights of the Fort Miller
Power Company on the San Joaquin River. T. J.
Boyd, the promoter of the new enterprise, talks of a
power transmission system extending to Fresno at
a cost of $1,000,000.
The Pacific States Telephone Company has declared a dividend of $1.25 per share for the quarter
ended September 30th. The stockholders thought it
possible this dividend would be passed owing to the
heavy losses by the fire of April 18th and the immense amounts that must be expended before the
system is entirely rehabilitated.
Considerable improvement has been made in the service, which is
still far from complete.
The new, main switchboards,
which have been building in the East under rush
orders, will be installed in the new main office on
Bush Street, near Dupont, as rapidly as possible.
Service has been resumed in the new east office on
Hyde Street, near Sutter. An additional cable has
been laid across the bay, somewhat improving the
congested service to Oakland.
A.

—

A

The Mississippi River Electric Power Company
has begun condemnation proceedings to secure land
near Clearwater, Minn., for flowage rights so as to
permit the construction of the proposed dam there.

W. L. Hixon and- others have applied for a franchise for a street-railway system at Mankato, Minn.
About $25,000 worth of stock has been subscribed
locally.

The

recently voted bonds for $35,000 for an elecplant at Aberdeen, S. D, have been tied
up by the Supreme Court. The court has decided
that a majority of all the legal voters in the city
was necessary, not merely a majority of the votes
cast.
This will necessitate an official determination
of the number of voters in the city before the bonds
can be issued. Under this ruling the vote will be
tric-light

very

close.

The Langstedt & Meyer Construction and Supply
Company of Appleton, Wis., has secured the contract for the construction
plant at Eagle River, Wis.

of

a

municipal

power

The Omaha (Neb.) Commercial Club is attempting to raise money for a trolley line from Omaha
to Tabor, Iowa, and Tarkio, Mo.
The Council at Janesville, Wis., has refused the
franchise requested by H. H. Clough, and subIt is thus
stituted one without freight privileges.
rendered improbable that the proposed interurban
line from Madison, Wis., to Chicago will be built.
R.

Pacific Slope.
11. — Numerous

Applebaum of

following officers President, Isaac Applebaum vicepresident, T. G. Sullivan, Detroit; treasurer, M.
Mitchkun, Detroit secretary, C. T. Anderson, Sagi-

tending to Twenty-eighth street.
This branch has
been changed from a cable road since the fire.

Northwestern States.
Minneapolis, October 13. The Twin City Rapid
Transit Company is contemplating the construction
of a tunnel and subway in Selby Avenue, St. Paul,
to do away with the heavy grade up Selby Hill,
which is now i6J4 feet per 100. This will be reduced
to about seven feet.
proposition has been made by the Illinois and
Iowa Interurban Company to a number of towns
along its routefrom Clinton to Davenport, Iowa, for
providing them with street illumination.

plant.

thirds of the

ing to be erected by the Irving M. Scott estate, on
Ellis Street, at the corner of Anna Lane, will be
equipped with a direct-current isolated lighting plant,
intercommunicating telephone system and a pneumatic cleaning plant.
Other buildings in which
isolated electric plants are to be installed include
the Kohl Building, corner Montgomery and California streets; the Whitney Building, Geary Street,
near Stockton, and the Santa Marino Company's
new eight-story building at the northeast corner of
Drumm and California streets.
The United Railroads of San Francisco has announced its intention of resuming operations this
week on its Valencia Street branch electric line, ex-

complaints
unsatisfactory gas lighting have recently been
made in various portions of the city, but with good
healthy competition in view this will probably be
corrected.
Since the big fire the inadequate electric-light and
power service in the city has caused many persons
who are about to erect buildings to plan on installing
isolated electric plants in the basements to supply

San Francisco, October

of

own and adjoining property with light and
power for operating electric elevators. The new
five-story stone and re-enforced concrete hotel buildtheir

PERSONAL
Theodore Nelson
as manager of the
ings, Minn.

succeeded R. J. Rivers
system at Hast-

Nelson is now manager of the Peoria
Railway Company, succeeding John Finley,

L.

S.
(111.)

who

has

electric-light

resigned.

A

banquet was given a few days ago by 100 North
Shore residents for A. C. Frost, president of the
Chicago and Milwaukee Electric Railroad, in rec.gnition of his services to the general community in
providing high-class entertainment at Ravinia Park.

Ex-Mayor George A.
many years manager of
graph Company in that

Carter of Saco, Me., for
the Western Union Telecity, died on October 6th,
aged 75 years. He was agent of the American
Express Company for 42 years, a director of the
Saco Savings Bank, president of the York County
Fire Underwriters and held many positions of
trust.
He was a native of Wakefield, N. H.

Mr. E. J. Nally left Chicago on October 16th to
enter his larger opportunity in New York as vicepresident of the Postal Telegraph-cable Company.
On the evening before his departure Mr. Nally was
given a complimentary dinner at the Union League
Club.
B. E. Sunny, western manager of the General
Mr. Nally has
Electric Company, was toastmaster.
been general superintendent of the Postal company
in Chicago for many years.

who was for several years
the Chicago Arc Light and
Power Company in the pioneer days of the electric-lighting business, is once more in technical
Mr. Fish has recently
"harness," so to speak.
accepted the superintendency of the Centralia, 111.,
For a number of
Gas and Electric Company.
years Mr. Fish was also in the contracting and
business
in
St.
Louis.
In fact, he
construction
has been in that city almost the entire time
since leaving Chicago.
M'r.

G.

E.

superintendent

Fish,

of

Graham B. Dennis, who built the first electric railway in the Northwest in Spokane in 1887, and who
has since been identified with development projects,
commercially and industrially, has just been elected
president of the Pacific Northwest Development
League, which will exploit the resources of WashingThe league will
ton, Oregon, Idaho and Montana.
have a fund of $100,000, to be used in a campaign for
As
population and commerce in the four states.
chairman of the publicity committee of the Spokane

Chamber

of

Commerce Mr. Dennis

attracted millions

;
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of eastern capital to that part of the country and he
has been the means of interesting prominent men in
the East and Middle West in electric-railway construction and power plants.

fitted

with
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complete electric synchronizing dehave valves in the heads of both

a

vice and will
cylinders.

PUBLICATIONS.

ELECTRIC LIGHTING.

Electric Company, Sixteenth and
Lincoln streets, Chicago, is sending out an illustrated card calling attention to the merits of Century
single-phase motors, made by the Century Electric
Company of St. Louis.

The Gregory

K. Martin contemplates installing an electriclight plant at Beaver Crossing, Neb.
J.

Crowley, La., has voted $100,000 in bonds for
extension of the waterworks and electric-light

the

plant.

Okla., will vote on a proposition to
$150,000 in bonds for an electric-lighting

Woodburn,
issue
plant.

_

The F. Bissell Company of Toledo, Ohio, will have
new street-railway book finished in a week or
so.
It is also hard at work on a new general
catalogue, which will be finished in a month or two
its

and

Marble Rock, Iowa, has granted a franchise to
Fred W. Smith to establish an electric-light plant

one of the

will be

A

The Walsenburg (Colo.) Light, Power and Ice
Company has been incorporated with a capital
stock

partment.

town.

the

of

$40,000.

proposed to organize a stock company for
the purchase of the Ortman electric-light plant or
the establishment of a new plant at Cullom, 111.
It

is

Bids will be received until October 27th for the
construction of waterworks, lighting and heating
Thomas Shaw, Omaha,
systems in Scribner, Neb.
Neb., is engineer.

The Weatherford Electric Light and Power
Company of Weatherford, Tex., has been incorporated with a capital stock of $10,000 by E.

Balcomb and

E.

others.

The St. Louis and San Francisco Railway is
preparing to build an electric-light plant to supply
the depot and yards at Fort Smith, Ark.
J. F.
Hinckley, St. Louis, Mo., is chief engineer.
The Cape of Good Hope Government Gazette
the texts of two acts promulgated by
Cape Colony, South Africa. One of them includes

publishes

an

appropriation

By

of $243,325

a vote of 76 to

for

electric

lighting.

the citizens of Hyattsville,
Md., have approved the ordinance recently passed
by the mayor and common council, granting the
Potomac Electric Power Company of Washington,
D. C, a 10-year franchise to furnish electric power
for private and commercial lighting in Hyattsville.
The work of installing the plant, which will also
furnish current for street lighting, has been started
and it is expected the system will be in operation
within the next 60 days.
1,

ELECTRIC RAILWAYS
The Bayou Peche Railway and Light Company
of

New

Orleans

capital of $500,000

has been incorporated with a
by F. A. Longshore and others.

E. H. Harriman has purchased street-railway
property in Salt Lake City and proposes to reorganize and overhaul the entire system and to
establish a modern and up-to-date service.
The
line will be extended.

The

of the tramways in Adelaide,
Australia, is now assured, the company owning them
having accepted the government's terms for their
electrification

purchase at $1,400,000.

Governor George Lee Hunt

states that the lines will
as possible.

now

be electrified as rapidly

At the last meeting of the Borough Council of
Sharon Hill, Pa., an ordinance was passed granting
a franchise to the Philadelphia Suburban Electric

Company

Railway
within

the borough

heat, light

establish an electric plant
for the purpose of supplying

to

and power.

The_ Missouri Interurban Railway Company has
been incorporated with a capital stock of $20,000 by
J. W. Meller of Sedalia, W. B. Myers of Smithtown, J. D. Starke of Soleville, C. W. Thomas of
Jefferson City, and others. A line has already been
surveyed, and the right-of-way partially secured from
Jefferson City to Sedalia. The line will be 89 miles
in length.

POWER TRANSMISSION.
The Big Bend Water Power Company, which
controls

28 miles of water rights below Spokane,
Wash., has been reorganized with a capitalization of $2,000,000, and will build an electric railway from Spokane to Cceur d'Alene, Idaho, thence
into the Cceur d'Alene district, connecting all the
mining camps, the entire mileage being 154 miles
B. F. O'Neill of Wallace, Idaho, is president.

The Ventura County Power Company of VenCal.,
will
install a new
power station at

tura,

Bulletin No. 5 from the University of Illinois Engineering Experiment Station, Urbana, III, is the
first of a series of bulletins published by the Experiment Station. Its subject is "Resistance of Tubes
to Collapse," by Albert P. Carman, professor of
physics, and Maurice L. Carr, assistant.
Electric motors for driving ventilating fans and
is the subject of a booklet from the Sprague
This company
Electric Company, New York city.

blowers

has had long experience in manufacturing motors
for driving all kinds of ventilating fans, blowers,
etc., and the new booklet will be of interest to those
having need of this class of apparatus.

Some of the most attractive and readable lamp advertising yet published comes from the Fostoria Incandescent Lamp Company of Fostoria, Ohio. It includes a "four-phase" article entitled "Lamps and
the Man," which will appear during the fall and
winter at a "frequency" of about one "phase" per
the
month. Each phase will be "transmitted" to
"consumer" in in pretty-colored envelopes of novel
design.
The complete article is also bound into a
souvenir booklet which will be sent upon application.

Machado & Roller, general sales agents for the
Whitney Electrical Instrument Company, 741 Monadnock Building, Chicago, have

just

issued

a new
instru-

catalogue of Whitney electrical measuring
ments.
In this' catalogue is described a new type
of direct-current mechanism which will be used in
both portable and switchboard types of voltmeters

Also a line of dynamometer-type
portable voltmeters, switchboard direct-reading indicating wattmeters and other important features of
interest.
With the additions that have been made
the line of Whitney electrical instruments is one of
the most complete and up-to-date on the market.
Users of electrical instruments are invited to send
for a copy of this catalogue.

and ammeters.

In announcing the second annual electrical show
Electrical
Chicago the management of the
Trades Exposition Company is sending out an
attractive booklet, in which it invites attention to
the history, purpose and results of this successful
publicity enterprise for electrical products.
Testimonials from some 20 exhibitors at last year's
show speak as one of the good results. The cover
of the booklet is in colors and within are a number of good illustrations.
The coming show will
be held at the Coliseum, Chicago, January 14th
to 26th.
Over 70 per cent, of the space covered
by the 1906 show has already been contracted
for.
Additional space, however, has been secured
for the 1907 exhibition. Homer E. Niesz is the
managing director, 139 Adams Street, Chicago.
'

Supply catalogue No. 7602, from the General ElecCompany, devotes 70 pages to parts of directcurrent automatic circuit-breakers.
A very attractive publication from the same company describes and
tric

illustrates type

H

transformers.

bulletins are Deing sent out:
cable terminals; 4457, parts of

The following new

4456,

wrought-copper

form B arc headlights;

4459, feeder regulators; 4460, parts of form 3 luminous direct constant-current series enclosed arc
lamps with stationary upper electrode 4461, GE-78
railway motors; 4462, variable-speed direct-current
motors with commutating poles; 4463, carrier bus
arc panels for brush arc generators; 4464, polyphase
;

induction motors.
Price lists Nos. 5154 and 5155
have just been issued, dealing, respectively, with
tantalum incandescent lamps and tantalum units and
mercury arc rectifiers and rectifier tubes. An interesting publication is that numbered 3488 which gives
information on packing and standard package quantities.

Oxnard,

the equipment for which has recently
been contracted for with the Allis-Chalmers Company of Milwaukee.
Tlie outfit will comprise a
standard 300-kilowatt Allis-Chalmers engine-type
generator, designed to operate at 125 revolutions
per minute, 50 cycles, three-phase and 2,300 volts.
he generator will be separately excited and will
be driven by a Reynolds-Corliss tandem compound-condensing engine of the heavy-duty type,
16 and 32 by 36 inches and operating at a speed of
125 revolutions per minute.
The engine is to be
I
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SPACE TELEGRAPHY.
To minimize

the danger of losing oil barges in
storms in the Gulf of Mexico and along the Atlantic Coast the J. M. Guffey Petroleum Company
has decided to equip its barges, as well as its
towing steamers, with space-telegraph apparatus.
The De Forest system will be used.

Three movable stations for the working of wiretelegraphy have been installed in German West
Africa by Telefunken, a company which exploits a
combination of the Slabo-Arco and Brown-Siemens
less

systems of wireless telegraphy. The wave lengths
adopted are of 350 and 1,050 meters, respectively.
The antennae, instead of being fixed on poles, are
carried to a Height of 200 to 300 meters by balloons
and kites. The installation for each station is carried on three vehicles.
The first carries a spirit
motor coupled to a one-kilowatt alternating current
motor provided with an exciter. The spirit tank
has a capacity of 30 liters, which is enough for an
equal number of hours of working. A battery which
is placed at the top of this exciter is used for starting.
The balloon is attached to a kite, the string of
which can be wound around a cylindrical drum.
The transmitter and the receiver are mounted upon
the second vehicle.
The third vehicle is fitted .with
two tanks, each holding five cubic meters of gas at a
pressure of 120 atmospheres. It also carries reserves
of spirit batteries, tools, etc.
One horse suffices to
draw each vehicle.

MISCELLANEOUS.

public policy of the National
Electric Light Association, consisting of Everett
W. Burdett (chairman') and Messrs. Henry

L

.

Doherty,

Charles

L.

Edgar, Samuel Insull,

The
poses

J.

W.

Lieb, Jr., Jos. B. McCall, Alex Dow and Samuel
Scovil, held a meeting at the Waldorf Hotel, New

York, on October nth. Mr. W. H. Gardiner, Jr.,
has been appointed secretary of this committee.

Fire Department of Brandon, Man., proto build a new electric fire-alarm system.

A

proposition has been made in Great Britain
a zinc trust, including largely South
African and Australian concerns.

form

to

The Chapin Mine, in the heart of the city of
Iron Mountain, Mich., and known for many years
as one of the largest producers in the Lake Superior Region, is to have added to its present
equipment a new Allis-Chalmers duplex, singledrum hoisting engine of the first motion type,
built by the Allis-Chalmers Company of Milwaukee.

Metallic

molybdenum and

a

number

of

its

alloys

have been produced in Germany by L):r. C. Lehmer,
who used an electric furnace of the Heroult type.
Molybdenum bisulphide was smelted in combination
with lime and carbon, yielding a metal of the following composition, given in percentages
Mo, 88.3
Fe, 2.89; Si, 2.95; S, 0.04 and C, 5.6. Nickel, chrome
and iron alloys were produced by smelting suitable
charges.
:

The cement industry has greatly revived in Japan,
Henry B. Miller,- consul-general at Yokohama,
the demand increasing in home, Manchurian and
Korean markets, while large orders have been received from San Francisco. The Osaka Cement
Company, though working night and day, is unable
to keep pace with the demand.
The present capacity
says

of the works is 13,000 barrels a month, and it is
proposed to increase the plant to obtain an output of,
at least 250,000 barrels per annum.
The necessary
machinery has been ordered, the extension to be
completed by the end of October.

Joseph Restucci, a mechanical engineer of the
Royal Italian Marine, recently invented a new diving machine which has proved a success in experimental tests made with it in deep-sea diving. The
interior of the machine contains a small electric
lamp capable of illuminating a certain space under
the water.
The diver communicates with the ship
escorting him by means of a telephone.
A special
arrangement for furnishing air permits him to
remain under water for a long time. The Restucci
machine has already proven its value, it is said, for
by means of it a Russian ship with a large amount
of gold on board sunk near Balaklava during the
Crimean war has been discovered.

With the immense development of electrical enterprises in Japan the demand for copper wires and
cables is increasing daily, and the Furukawa Copper
Mining Company has decided to establish a new
for the manufacture of copper wires at
Nikko, the present factory being found to be inadAccording to the
equate to meet the demand.
latest report the total output of copper -wires from
kin (kin==
to
400,000
its works amounts to 300,000
\Yi pounds) per month, which is chiefly supplied
to the various cable manufacturing companies of
Tokyo and Yokohama. Most of the covered wire
and cable used by the department of communica-

factory

The committee on

most important committees

M'r. Paul Liipke of Philadelphia, editor of the
Question Box, is planning to make this feature
of the next convention of the National Electric
Light Association more useful than ever before.
He is sending to the members and central-station
non-members a flat card cut and creased so that
it
can be shaped into a box.
As questions or
answers occur they can be jotted down and
dropped into the box, which can be hung at a
convenient place.
At the proper time the boxes
and contents will be called for.

The writing and designing were done by Mr. H. H.
Geary, sales manager of the Fostoria company.

in

one of the
association.

is

the

finest of its kind.

series of Nernst lamp advertisements prepared
for central stations, for use in local papers, appears
in a booklet published by the Nernst Lamp Company.
This company will prepare special copy for central
stations which do not maintain an advertising de-

in

which
of

October

20,
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is imported from abroad and the native manufacturers are said to be contemplating a cable factory on a very extensive scale.

tion

Guenther there
Consul-general
According to
were employed on April 1, 1906, at the celebrated
works of Krupp at Essen, Magdeburg, Kiel, Annen,
and at their ore and coal mines, 62,553 persons,
against a total of 55,816 employes in the year
The company's principal plant and acbefore.
cessories at Essen consumed as much water in the
year ended April 1st, last, as did the entire city of
Dresden, which has a population of over 400,000
The gas made and consumed by the
inhabitants.
single cast-steel plant at Essen exceeds the gas
consumption of the city of Elberfeld. Besides this,
the electric plant of the cast-steel works supplies
1,651 arc lamps, 15,304 incandescent lamps and 763
motors.
The average daily wage paid in
1905 to the workers in the cast-steel plant was
$1.22 per person, which is about sVz cents more than
was paid in the preceding year.
electric

TRADE NEWS,
The Reliance Electric and Construction Company of Albuquerque, N. M., has been incorporated
with a capital of $20,000.
Jeffrey Manufacturing

The

Company, Columbus,

Ohio, has established a new Canadian branch
Quebec, at Lagauchetiere and
in Montreal,

office

Cote

The Kimble

Electric

Company

of

Chicago

has

been incorporated with a capital stock of $10,000 for
August
the purpose of manufacturing machinerv.
Kimble, Alfred W. Craven and E. M. Madden are
the incorporators.

Bids are called for until November 23d by
the Corporation, Melbourne, Australia, for turboswitchboard.
generator and
engine,
alternators,
Information is on file at the Bureau of Manufac-

Washington, D. C,

tures,

The Electrical Trades Exposition Company announces the opening of its permanent headquarters
at Nos. 1006 and 1007 Monadnock Block, Chicago.
The second annual electrical show will be held under its management at the Coliseum. Chicago, 111.,
January 14th to 26th, inclusive, 1907. A limited
number of spaces are still open and will be sold
in the order of receipt of applications.

file

No. 353.

Alvin & Jackson, 502 Monadnock Building, Chicago, have been appointed western sales agents for
the Novelty Incandescent Lamp Company of Emporium, Pa., and will handle the company's full line
of Elk new standard lamps and Novelty renewed
lamps.

and the workmanship.
But a single field coil is
used to energize the poles and the motors are
simple, having but a few essential parts. They are
manufactured in 12 sizes of frames, ranging from
one-twentieth to 7 l/2 horsepower.
A thorough description of these motors is given in Bulletin No.
which
also
contains
excellent
219,
illustrations of
the various parts and a number of pictures showing
the motors in use.

Sealed proposals will be received at the office of
Board of Public Service, Dayton,
Ohio, until October 25th, for furnishing and erecting
on foundations three centrifugal three-stage pumps,
direct connected to alternating-current motors, with
automatic controlling device and accessories. Plans
and specifications are on file in the office of the
city civil engineer.
Bidders are to use printed
forms provided by the city civil engineer, as none
other will be received. T. M. Paxton is president
and William F. Miller clerk.

On

the clerk of the

an important decision was
the United States Circuit
Court for the Southern District of New York, re-

recent

its

attractive

in

generator or generators. The court held that "the
defendant's system cannot be included in the scope
of the claims in suit, and its means of regulation
do not correspond to those of complainant nor do
they produce the same result."

BUSINESS.
The Crocker- Wheeler Company

of Ampere, N. J.,
has shipped within the last few weeks nine carloads
of electrical machinery, exclusive of other smaller
shipments, as follows
Four carloads for the National Tube Company, including motors of various
sizes
two carloads to the Lehigh Portland Cement
Company, including one direct-current generator and
a number of motors of various sizes two carloads
consisting of alternating-current generators to the
Snow oteam Pump Company, and one carload of the
form L small motors to the Crocker-Wheeler Company at San Francisco, Cal., which are to fill part
of the company's orders taken since the fire.. This
is the second carload of these small motors which
has been rushed to the Pacific Coast, besides numerous other large apparatus which has been sent direct
to customers. These trainload shipments show the
condition of the market for high-grade electrical
machinery.

advertising

Pass & Seymour of Solvay, N. Y.,
"We
manufacturers of electrical specialties, say
are always anxious to examine and pass on ideas,
if
they
appear
patterns and models, which,
to us
sufficiently meritorious, we will be glad to manufacture on a royalty basis or purchase outright.
Encourage your men to condense the discoveries
they have made, no matter how simple. You're
this
point,
everything
sure on
we turn out,
whether the product of your minds or ours, will
attain that high standard of excellence for which
P. & S. products are famous."
literature,

:

:

;

;

Company's round-type, Lunmotors have been
on the market for many years and have won an
excellent reputation through their adaptability to a
wide variety of fuses and because of their design

The Sprague

1906,

pany against the Gould Storage Battery Company,
alleging infringement of the patent to Mailloux No.
The alleged infringement
430,868, of June 24, 1890.
was the system regularly employed by the Gould
Storage Battery Company in which the battery
booster has its field automatically regulated by a
counter machine whose electromotive force is in
turn regulated by the current fluctuations of the main

are loaded daily with package freight of all kinds,
through to the destination shown, without transfer,
also the time of departure from Chicago and arrival
at destination.
Shipments delivered for loading in
these cars will be greatly expedited.
of

1,

lating to the regulating of storage batteries. The suit
was brought by the Electric Storage Battery Com-

For the information of shippers and in order that
may avail themselves of through car service,
the Chicago Commercial Association has prepared
a schedule of the daily through merchandise car
service from Chicago to the principal points in the
Southeast and Southwest to which through cars

some

October

made by Judge Hazel

they

In

streets.
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Electric

dell single-field-coil, direct-current

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
of Installing Electric Outlets and
Walls and Partitions Containing
Louis Kalischer, Brooklyn, N. Y.
the Same.
Application filed' September 25, 1903.

Method

832,612.

Fireproof

An arm built into the wall contains the outlets, which
are reached through openings in the wall closed by faceplates.

October

g, iqo6.

A

Receptach.

Electric

Chicago,

Application

111.

Magnetic

Ore

Wait, Chicago, 111.,
Separator Company,

receptacle

This invention covers a method of improving commutation of a repulsion-motor at speeds above synchronism,
which consists in reducing the electromotive force im,
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Abram
System.
Application filed

q-'WW^w>/wvvv\Aaaa-J

J.

Gaston
Fluid Motor.
A. Bronder, Brooklyn, N. Y. Application filed
Electrically-driven

832.653.

February

1903.
is driven by
electric motor-driven compressor.

air,

-compressed by

Application

20,

1905.
Co-operating fixed and movable contacts biased to open
when closed are tripped by a pair of independently confiled

—

A.

NO. 832,926.

MOTOR.

C.

Liquid Rheostat.
George W. Cravens,
Schenectady, N. Y., assignor to General ElecApplication
tric Company, Schenectady, N. Y.

trolled electromagnets.

Apparatus for Insuring Safety of Traffic

Edward Tyer,
Single Lines of Railway.
Dalston, England, and James H. Hamilton,
Application filed
Cape Town, Cape Colony.

on

January 5, 1904.
An indicator operated by a pair of electromagnets,
each of which has a separate magnifying coil, is placed
at each station controlling a section of a single-line railway.
Henry West, Galesburg, 111.
Trolley.
832.712.
Application filed July 20, 1903.
An internal chamber in the trolley wheel contains a
collecting ring mounted on the central shaft, and brushes
for conducting the current to the collecting ring.
Motor.
B.
Alternating-current
John
Wiard, Lynn, Mass., assignor to the General
ApElectric Company, Schenectady, N. Y.
plication filed February 23, 1904.

October

filed

21,

Alternating-current
Machine.
Unipolar
Jakob E. Noeggerath, Schenectady, N. Y., assignor to General Electric Company, Schenec-

832,742.

1905.

A

water-rheostat in which the resistance depends on
the distance between two frusta-conical conductors, one
of which is movable.

Friedrich
Motor.
Alternating-current
Eichberg, Berlin, Germany, assignor to GenElectric
Company, Schenectady, N. Y.
eral
Application filed January 12, 1905.

tady, N. Y. Application filed March 17, 1905.
This machine has a revolving armature comprising a
number of radially arranged conductors of magnetic material and a field structure laminated in planes parallel
with the armature shaft and adapted to produce a unipolar flux threading the conductors in an axial direction.

832,724.

An

alternating-current motor of

the

commutator type

August 10, 1904.
Motors adapted for both alternating and direct current
are controlled by two switches, one for direct, the other
The switches have but
for alternating-current operation.
one handle, which is so connected that only one of the
of
the handle in either
movement
switches is moved by

Automatic Unlocking Device for Switch
Mechanisms.
John D. Hilliard, Jr., Glens

832.729.

Falls,

N. Y., assignor to General Electric ComApplication filed
Schenectady, N. Y.
20,

direction.

1904.

electromagnet influenced by leads to the machine
and to the bus-bars controls the lock of a switch for
connecting an alternating-current machine in parallel
with the bus-bars of a distribution system.

An

Harry C.
Incandescent Electric Lamp.
Application filed
Hubbul, Jersey City, N. J.

832.746.

26,

1905.

Telephone

Ventura,

Cal.

Milton W. Phillips,
Circuit.
Application filed February 20,

1906.

832.730.

January

Motor Control.

Jesse S. Pevear, SchenecN. Y., assignor to General Electric ComApplication filed
pany, Schenectady, N. Y.

832.745.
tady,

having a transformer connected with its field winding,
which is adapted to vary the ratio of transformation.

pany,
April

MULTIPLE-UNIT SWITCH-CONTROL SYSTEM.

pressed on the primary member, and impressing a compensating electromotive force on the secondary member.

832,720.

Samuel

Company, Schenectady, N. Y.

March

an

B. Stewart, Jr.,
N. Y., assignor to General Elec-

Circuit Breaker.

Schenectady,
tric

NO. 832,713.

12,

prime mover

832,705.

832.713.

»„

Ill;
j

Signal-rails are inserted in each line of rails proper;
the tract is divided into blocks insulated from each
other, and home and distant signals located at stations
between successive blocks are operatively connected with
circuits and relays on the train.

832,709.

1906.

9,

incandescent lamps used to light an

for

March 20. 1905.
Material to be separated is fed between a magnet pole
and a revolving carrier built up of toothed lamime.

A

tric

electric sign.

filed

Railway Block-signal
Bower, Boyertown, Pa.
October 22, 1902.

Repulsion-motor Control. Maurice Milch,
Schenectady, N. Y., assignor to General ElecCompany, Schenectady, N. Y.
Application filed April 30. 1904.
Renewed February

832,741.

Charles A. Chase,
April 29, 1905.

Henry H.
Separator.
assignor to International
Application
Chicago, 111.

832.652.
L.

_

filed

A condenser consisting of two sets of sheets of conducting material in a casing, which contains a series of
contact points connected to one set of sheets and a
movable contact bar connected to the other set.
832,642.

The platinum-wire terminals are extended through the
sides of the bulb and terminate in loops and wire fingers
for supporting the bulb in its normal position, and permitting it to drop off the fingers when broken.

armature under the influence of the strong magnetic field
produced in the armature at starting to establish one of
the circuit connections and to be moved away from the
armature to break these circuit connections.
(See cut.)
832,718.

ConMultiple
Contact for Electrical
densers. John F. Skirrow, East Orange, N. J.
Application filed March 14, 1905.

832,632.

Office)

The motor has different starting and full-speed circuit
connections and a magnetically operated switch comprising a member adapted to be moved toward the motor-

'

An arrangement by which the supplementary circuit at
any sub-station renders inoperative the talking-circuit of
such station when any other talking-circuit of an instrument on the line is being operated.

.
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Rupley,
filed July

is

Wait, Chicago, 111.,
Separator Company,

I9°514,
connected to wind up the clock after a

of

Wait, Chicago, 111.,
Separator Company,
filed April 24, igos.

Electrically Treating Air or Other Gases.
James H. Bridge, Philadelphia, Pa. ApplicaAir or other gas

1906.

A

formed of
separator cylinder having its surface
transversely-disposed magnetizable plates
having teeth
upon their edges, the teeth of adjacent plates being of
progressively different heights
form approximately
to
pyramidal projections upon the surface of the cylinder.

forced in minute streams through
of which

is

perforations, in an electrode, on the surface
a number of annular electric discharges are
silent brush discharge.

Henry H.
Separator.
assignor to International
Chicago, 111.
Application

Ore

Magnetic

832.829.

main switch.

832,767.

3,

1905.

20,

A

1899.

clock causes a pivoted contact to close an electromagnet cirGuit controlling an auxiliary switch actuating

April

111.

rotating carrier having permeable projections is opposite a magnet pole piece projecting close to the surface of the carrier below its horizontal axis and cut
shield is provided over the face
away above this axis.
of the pole piece and the material to be separated is fed
between the carrier and the shield.

A

tion, filed

H.

International
Application

to

A

Charles H. Van
Electric Time Switch.
Slyck, Philadelphia, Pa., assignor to the GenSchenectady, N. Y.
Electric Company,
eral

the.

March

filed

Henry

Separator.

Wait, Chicago, 111., assignor
Separator Company, Chicago,

832,761.

9,

Ore

Magnetic

832.828.

snap-plunger engages one end of the switch lever
which is loosely connected wltu a spring-pressed actuating
plunger.

October

1905.

20,

is fed between a non-magnetic
shield
a horizontally rotating armature and a nonmagnetic shield of a pole facing the armature and of
greater thickness than the armature shield.

Material to be separated

x\

filed

March

filed

amount of the clocK-spring has uncoiled.
Howard R. Sargent,
Electric
Switch.
832,748.
Schenectady, N. Y., assignor to General ElecApplicaSchenectady, N. Y.
tric Company,
tion filed April 12, 1902.
certain

Application

Separator.
Henry H.
assignor to International
Chicago, 111.
Application

Ore

Magnetic

832.827.

N.

Schenectady,

George H.
plication
A motor

Mechanism.
ApY.

Clock-winding

Electric

832,747.,

October

formed by

Perforating Machine.
George
N. Y.
Application filed

Electric

832,849.

H. Davis, Brooklyn,
April

A

igoi.

22,

machine for perforating record blanks

is

Suspensory

^32,951.

Device

Lamps.

Electric

for

Samuel R. Bell, Tuscaloosa, Ala.
filed September 19, 1905.

1906

20,

Application

A flexible duplex conductor wound on a drum suspends
an arc light at variable heights.
Electrode for Use in the Manufacture of
Bleaching Liquor. Richard Kother, Cunewalde,
Germany, assignor of one-half to Charles Ed-

832,983.

ward Waithman, Gaddum, M'ontford, Cheshire,
Ai plication filed November 3, 1905.
England.
This patent covers a series of compartments separated
by non-conductirg partitions and provided each with an
and connections for passing
an electrolyte
through each compartment.
electrode

Electric

833,017.

Washington, D.

Railway.
Miles
E.
C.
Application filed

Bailey,

May

-27,

1905.
A normally energized main line is shown, having a siding insulated from it, and cars operated on both, and
carrying controllers governed by trips which are operated

by track devices.

Insulated Rail
Utica, N. Y.

833,020.
sert,

filed

BosJanuary

F.

1906.

11,

A

William

Joint.

Application

suitably insulated chair surrounding the flanges and
rails adjacent to their ends unites the rails.

webs of the

Aerophore.
Lee de Forest,
N. Y. Application filed December

833,034.

New
8,

York,

1905.

Mr. De. Forest describes a space-telegraph device for
sending Hertzian waves in predetermined directions and

covered.

manner which

a

in

the location of the

identifies

sender.

Electromechanical Transmission Device.
Arthur W. Harrison, Los Angeles, Cal.
Ap-

833,051.

plication
;iV

1

I

:;;/

§

-A{

s

^rT^^^^^

:
;

June

filed

12,.

1905.

A motor and a generator mounted on independent
shafts are connected by a magnetic clutch having its
coils carried by the generator shaft and its armature by
the motor shaft.
(See cut.)

^Rf|

-

Hilr Y*N

4

&T

System for Operating Bulkhead
Hatches,
William B. Cowles,
etc.
Cleveland, Ohio, assignor to The "Long Arm"
System Company, Cleveland, Ohio.
Application filed July n, 1904.
Electric

833,125.

Doors,

—

T"FT
_,_
i'

Gearing driven by an electric motor closes the doors
in bulk heads of ships.
A coil spring under compression,
connected to this gearing, acts as safety device by cutting
off current from the motor when the door is obstructed.

SIB

i

Electric Controller and Starting Switch.
B. Duckitt, Hyde, England, assignor of
one-half to the firm of Joseph Adamson &

833,129.

John

—

NO. 833,051.

HEATING COIL
FOR NERNST LAMP.

NO. 832,934.

Air

Treating

for

Electrifier

832,768.

Other

or

James H. Bridge, Philadelphia, Pa.

Gas.

ductor.

Machine

Gould

Making Battery

for

Richards,

F.

Buffalo,

Company,

Coupler

N.

Y„

New

WilGrids.
assignor to

York,

N.

Y.

May

Application

filed
25, 1904.
holds the grid plate horizontally while it is
worked upon by spinning rollers so placed above and below the carrier that they may be moved vertically to-

A

carrier

ward each

other.

Frederick T. SnyOak Park, 111., assignor to International
Application
Separator Company, Chicago, 111.

832.820.
der,

filed

Magnetic Separator.

December

1902.

20,

Renewed June

9,

1906.
Material to be separated is fed to a movable table
placed between magnet poles which are energized during
the movements of the table in one direction and deenergized during the reverse movement.

Henry H.
Separator.
Wait, Chicago, and Frederick T. Snyder, Oak
International
Separator
Park, 111., assignors to
111.
Application
filed
Chicago,
Company,
Ore

Magnetic

832.821.

March

1905.
9,
Material to be separated

System of Distributing Electricity by
Alternating Currents.
William M. Fairfax,
Brooklyn, N. Y.
Application filed July 18,

832,852.

Ap-

plication filed May 25, 1906.
This device is used for carrying out the method covered
by the preceding patent. It consists of tubular electrodes
concentrically arranged, and each provided with a con832,809.
lard

MOTOR AND GENERATOR CONNECTED BY
MAGNETIC CLUTCH.

carried on a conveyer passing
obliquely across the air gap between a rotating magnetized cylinder and tw o magnet poles of opposite name.
is

r

.

.

An

electrolytic

832,862.

Means

condenser is connected in the secondary
circuit of a transformer to decrease the self-inductive
effect due to transformer magnetic circuit.

tion filed

832.823.

Magnetic

Magnetic

Ore

Ore

Wait, Chicago, 111.,
Separator Company,

Separator.
Henry H.
assignor to International
Chicago, 111.
Application

March 20, 1905.
stream of fluid-containing material to be separated
directed along the under side of a revolving magnetic cylinder.
filed

A

is

832.824.

Magnetic

Ore

Wait, Chicago, 111.,
Separator Company,
filed

March

Separator.
Henry
H.
assignor to Internation il
Chicago, 111.
Application

20,

1905.
Material to be separated is fed between an axiallyrntatable drum forming a pole piece of a magnet core
and a stationary armature llie magnetic pull of which
is approximately balanced by another armature diametrically

opposite to the

832,82^.

Magnetic

first.

Ore

Separator.

Henrv

H.

Wait, Chicago, 111., assignor to International
Separator Company, Chicago, 111.
Application
filed

March

Material

20,

the

to

table.

October

1903.
arm provided

Outlets.

Applica-

Y.

means

with

having a conducting plate as partition, and held together
by a bolt and nut.

Rheostat.
Fred R. Kunkel, Wilkinsburg,
assignor to Westinghouse Electric and
Manufacturing
Company.
Application
filed

832.912.
Pa.,

12,

1905.

motor-regulating rheostat
resistance conductor is located
insulating block which carries

Fan

Motor

Wilkinsburg,

Pa.,

is

shown,

in

which

the periphery of
switch mechanism.

on

Adapter.
assignor

the

an

Fred R. Kunkel,
to
Westinghouse

Electric and Manufacturing Company, Pittsburg, Pa.
Application filed August 2, 1905.
A hollow base and bracket for supporting fan motors
described.

832,926.

Multiple-unit

System.

Switch-control

Francis H. Shepard, New York, N. Y., assignor to George Westinghouse, Pittsburg, Pa.
Application filed February 12, 1904.
A method of controlling a number of electric motors
which consists in the following steps:
Combining the
motors in series-connected pairs independently to the
line, connecting a terminal of each motor with resistances
and the resistances with supply conductors, and severing
connections between the motors.
(See cut on preceding
page.)

832,934.

New

Electric

York,

Glow Lamp.
N.

Y.,

John Van Vleck,
assignor to Nernst Lamp
Application filed May

Company, Pittsburg, Pa.

1899.
This invention covers a heating
Nernst lamp glower, and means
heater.
(See cut.)
9,

coil

for

heating a
detaching- the

for

Automatic

changes.

longed impulse over the party line with which

is

as-

George

S.

'

sociated,

832.947.

A

when

the latter

Igniter

for

is

it

disconnected.

Cigar

filed

magnetic field
current is

the

High-tension Terminal for Spark Coils.
B. Jacobson,
Pittsheld,
Mass., as-

Edward

signor to Pittsfield Spark Coil Company, Pittsfield,
Application filed Februarv 7,
Mass.
1906.

A

device for connecting the end of a cable to a fixed

Reissues.
Electric

Lighters.

Andrews, Butler, Pa.
Application
tember 11, 1905.
An electric spark formed between a

plication

filed

Sep-

slotted

plate

terminal and a sparking finger does the igniting.

H. Keeney,
Emil Brand. ApOriginal No.
1904.

Charles

Controller.

Milwaukee, Wis., assignor

March

filed

to

30,

687,829, dated December 3, 1901.
An automatic electric controller system in which a
single solenoid controls an electric circuit and actuates
devices

for

successively cutting out
of the circuit.

resistance

after

the

initial closing

Telephony.

12,541.

Harry O. Rugh, Chicago,

assignor to
Application

Edward

No. 747,491,

dated

filed

111.

Hennis, Sandwich, 111.
October 20, 1905. "Original
C.

December

22,

1903.

An arrangement for uniting telephone sub-stations for
conversation, containing devices for preventing cross-talk.

PATENTS THAT HAVE EXPIRED.
Following

is

a

list

of electrical patents
Office) that

by the United Stages Patent
October
Jr.,

15,

(issued

expired

igo6:

Electric

412,758.

Circuit-closing

Device.

W.

C.

Johnston,

Lynn, Mass.

412,818.

Electrical

Switch-board.

J.

J.

Wood,

Brooklvn,

N. Y.
Dynamo-electric Machine. J. A. Kingdon, London,
England.
412.885.
Microphone. E. F. Heydler, Dresden, Germany.
Electric Terminal.
412,889.
C. Mclntire, Newark, N. J.
Electrical Metal Detector.
F.
Kester, Terre
412.924.
J.
Haute, Ind.
Electrically Operated Ice-cutting Machine.
412.925.
F. E.
Kinsman, Plainfield, N. J.
Governor or Regulator for Electric Motors. R.
412,928.
Macrae, Baltimore, Md.
412,854.

System of Distribution by Alternating Electric Currents.
O. B. Shallenberger, Rochester, Pa.
Discharge Device for Dynamos. O. B. Shallen412.933.
berger, Rochester, Pa.
Incandescent-lamp Socket. O. P. Loomis, Somer412,962.
412.932.

ville,

Mass.

Machine.
Zipernowsky,
Alternating-current
C.
Pesth, Austria-Hungary.
413,011.
Globe Protector for Arc Lamps. G. C. Asmus,
Chicago, 111.
Electric
Meter. W.
H.
Douglas,
Stourbridge,
413,038.
County of Stafford, England.
Switch-board. J. F. McLaughlin, Philadelphia," Pa.
413.083F. J. Patten, New York, N. Y.
Electric Motor.
413,085.
Secondary Batteries. H. Tudor,
413,112.
Electrode
for
Rosport, Luxemburg, Germany.
P.
4I3jI33Coupling Box for Electrical
Conduits.
S.
Denison, Brooklyn, N. Y.
41-3,136.
Method of Electric Refrigeration.
M. W. Dewey,
Syracuse, N. Y.
Insulator.
L. McCarthy, Boston, Mass.
413,146.
Dynamo-electric Machine.
G. Pfannkuche, Cleve413,148.
land, O.
Electric Railwav Car.
F. T. Sprague, New York,
413,151,
N. Y.
413,008.

Buda

Release for Party-line ExClarence A. Anderson, Salina, and
William Hagstrom, Lindsborg, Kan., assignors
of one-third to John Anderson, Salina, Kan.
Application filed February 8, 1905.
A step-by-step mechanism is arranged to send a pro-

832.946.

Application

switch arranged to concentrate a
across the edges of the contacts where
broken, to prevent injury by sparking.

12,538.

A

England.

igos.

for

Connector for Telephone and Other
Wires.
Charles L. Peirce, Jr., Chicago, 111.,
assignor to Peirce Specialty Company, Chicago, 111.
Application filed May 31, 1905.
The wire ends are inserted in a two-compartment clamp

832.913.

4,

terminal.

1,

an

supports

N.

832,876.

IQO.S.

to he separated is fed onto an annular table
cause the material to pass radially towards its
outer edge.
An annular armature rotates above this
table and between pole pieces arranged above and below

adapted

base

Electric

Installing

Brooklyn,

leveling.

are

Separator.
Henry H.
Wait, Chicago, and Frederick T. Snyder, Oak
Application filed March 9, 1905.
Park, 111.
surface of
a
revolving
Ore is fed onto the top
cylindrical armature and guided into the gap between
this armature and a magnet-pole.

832.822.

for
Kalischer,

Louis

June

Hyde,

November

833.135.

1892.

A

Company,
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Concrete Power House at Taylors
Falls, Wis.
.

By Charles H.

Coar.

27,

of which

was removed by the use of steam rock
and dynamite. The buildings of a foundation
under a condition of this kind presented no particudrills

difficulty
with reference to construction, it
being merely necessary, in most parts, to level up
the blasted portions and to construct such column

lar

A

notable exception of concrete-steel construction
is found in the large power station of the Taylors
Falls Development Company, located on the St.

Croix River, about 40 miles, air line, from MinneThis plant has been under construction for
apolis.
approximately two years and was described in a

and machine

piers as

were necessary.

Referring to Fig. 1, which illustrates a general
view of the power house and dam under construction
at an earlier date, it will be seen that the turbines

Fig.

I.

Power House and

J

Dam

No. 17

1906

when

concrete would be filled in the
The concrete was then allowed
to set, when the temporary wooden mold could be
taken down and the planking used over again in
the formation of a different mold.
From the general building dimensions of this

ments,

the

mold and tamped.

some conception can be drawn as to the
amount of concrete used in the construction.
The fact that a large quantity of concrete was
station

large

necessary for constructing the dam. which

made

it

During Construction.

2J B

**£

Fig.

2.

The Power House Nearly Completed.

CONCRETE POWER HOUSE AT TAYLORS FALLS, WISCONSIN.
general

manner through

the columns of the

Electrician in the issue of October 28,

Western

1905.

The

designed for an ultimate development of 24,000
horsepower, and at the present time can develop
approximately 12,000 horsepower. The power is. obtained from the St. Croix River by means of a large
dam, which diverts the water to turbines under an
Transformed into eleceffective head of 55 feet.
tricity, the power from the plant is transmitted to
the Twin Cities, where it is used for various commercial purposes. The site chosen for the power
house is in Wisconsin, the St. Croix being the

plant

is

boundary between that state and Minnesota at this
The power house is built on a solid ledge
point.
of rock, which was blasted out in sufficient quanprovide the necessary space for the building.
general idea as to the surroundings of the
building site may be obtained from Fig. 2, showing
the nearly completed power station.
Tn this view it will be noticed that the structure
is built in a bank of solid rock, the larger portion
tities to

A

previous to the conThe
struction of the exterior walls of the station.
larger turbine units, four of which are installed, as
shown in the view, were completely embedded in
the construction of the building. Two smaller turbine units, used for exciter generators, are installed
in such manner as to expose the turbine and a
portion of the penstocks in the generating room, as
shown in Fie. 3. The location and general assem-

and penstocks were

installed

bling of these turbine units made their installation
necessarv prior to the actual building construction,
as

the usual condition in
Construction of the walls
is

many

instances.

was accomplished with

reinforced concrete, through the aid of wooden
molds erected in such shape and position as to meet
A
the requirements as to general dimensions, etc.

to provide this material in the cheapest
possible manner, greatly furthered the practicability
of erecting a concrete building. The rock crusher
and concrete mixers handled these materials in large
essential

quantities

by

and overhead

means of steam tramways, derricks
cables.

The interior arrangement of
may be understood by reference

the
to

power
Fig.

station

In this

3.

sectional view the interior walls and room arrangements are partially shown. This drawing tends to

bring out in a clear manner the nature of the wall
construction, position of girders and reinforcements,
as well as the dimensions of the various rooms
shown. As shown by the grade lines the building
stands approximately 70 feet high from the floor of
the generating

room

to the roof of the line

tower

portion of one of these wall molds is shown in Fig.
at the rear of the building directly over the
2,
The method of building the walls contail race.

located on the south end of the station. The various
rooms shown in the sectional view will be further
described in conjunction with the equipment.

sisted of erecting the temporary molds after proper
provisions had been made for the steel reinforce-

built

A

manhole four by 13 feet and
between two of the penstocks

15

feet

deep

is

to the turbines,
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October

provided to this from either the
switchboard gallery or space about the exciter turThis manhole is used in conjunction with
bines.
the ducts and wire compartments shown at (F) to
provide the necessary means of conveying the wires
from one point in the building to another. The
fiber conduit is embedded in concrete and the wire
compartments are arranged to provide space for one

they rise, passing through sewer-pipe insulators to
circuit-breakers (E), located in individual stalls
composed of concrete. From the circuit-breakers the

wire only, this being tied on high-tension insulators
mounted every few feet apart in the compartments.
A separate compartment is also provided for

phase at 50,000

entrances being

auxiliary wire as is shown.
Where the high-tension wires pass through floors
or walls large glazed sewer pipe is used as bushing,
the

sewer pipes

in

some instances being provided

with glass covers to fit in the flange, so that the wire
maintained in a central portion of the sewer pipe

pass through current transformers (D),
The wires
located in the line tower directly above.

line feeders

27,

1906

A number of telephones were rendered useduring sending of wireless messages, the code
signals being loudly heard in the receivers.
This
was remedied by the insertion of suitable capacities
in the telephone service circuits.

degree.
less

from the current transformers to emergency
arranged between two insulators, thence
through choke coils (C), to the line wires, three-

pass

Laboratory Reproduction of Globular

switches

A

bank of multiplex lightning arresters is connected to each line wire, as shown at (H). Each
such bank is located in a' separate stall. Five sewerpipe outlets are provided in the line tower at present,
being used for the outgoing high-tension
wires, two being reserved presumably for local disthree

tribution.

closing this brief

In

is

Lightning.

volts, for transmission.

description

it

may be

well

An

phenomenon which seems

interesting

reproduction of globular
has been observed by Dr.
cist, in the course of his
very fine and well-polished

lightning

to be a
miniature

in

Leduc, a French physi-

When two

researches.

metal points, each con-

nected with one of the poles of an electrostatic
machine, are placed from two to four inches apart,
over a sensitized plate or photographic paper,
using brilliant-surface bromide paper for the purpose, and having the paper placed upon a glass
plate, with the whole placed on a metal plate,
it is found that upon charging the points an electric brush diffusion or halo is produced around the
while at the negative point a
positive
point,
luminous globule is formed.
When this globule
reaches a sufficient size, it is seen to separate from
the point, and the latter ceases to be luminous.
The globule begins to move and continues to
This movement is
travel slowly over the plate.
irregular, and often the globule travels to and
fro, returning and then advancing and taking a

roundabout path.

When

it

toward

however,

continues,

It

the positive point.

arrives

at

the

latter,

luminous phenomena
The electrostatic machine is put out of
cease.
action just as if the two poles had been joined by

the

and

disappears

halo

a conductor.
to place it

all

If the positive

another

in

point is lifted, so as
nearby, the same

position

of phenomena is reproduced.
The speed at which the luminous

series

globule

is

very slow. It takes from one to
four minutes to cover a distance of two to four
inches.
Sometimes, before reaching the positive
point, the globule breaks up into two or more
luminous globules which continue their route inseen to travel

is

By

dividually toward the positive point.

ing

the

plate

path of the
the place of

or the
globule

is

explosion,

develop-

found that the
traced upon it, including

paper,

the

it

is

paths

of the

smaller

and the discharge halo around the posipoint.
The photograph thus made seems to

globules,
tive

reproduce

miniature the path of globe lightning,

in

as may be seen
positive point is
FIG. 3.

CROSS-SECTION OF CONCRETE POWER HOUSE AT TAYLORS FALLS, WISCONSIN.

by passing through a round hole, slightly larger than
the .wire, located in the center of the glass cover.

The arrangement
(A)

in the line

of one of these pipes is shown at
tower in Fig. 3, where the line wires

pass through to the outside.
Water supplied to the different penstocks

is

are of the Victor horizontal type, the larger units
being rated at 4,200 horsepower each, while the

horsepower each.

These

Lombard governors. The
penstocks conveying the water to the turbines are
constructed of steel and are mostly covered with
concrete jackets. The penstocks to the larger turbines are entirely enclosed, access to them being
obtained through manholes provided for this purturbines are controlled by

pose.

Arranged
turbines

to be connected to

through

a

friction

one of the smaller

clutch

(K)

is

a

fire

pump
The

(P), as shown in the drawing.
larger generators are 2,soo-kilowatt Westinghouse alternating-current machines, direct con
nccted to turbines, as are the exciter generators,

which are rated at 100 kilowatts each. Current is
generated at 2,300 volts and passes from the generator to a sub-cabinet. There is one for each
machine, located near the turbine end against the
wall.
From these sub-cabinets the wires are led to
oil
switches located
in
the switchboard
gallery
directly in front of the transformer rooms.
There
are four transformer rooms, each being designed to
accommodate tliree step-up transformers. These
rooms are arranged along one wall of the switchboard gallery and are provided with individual
doors.

From

the oil switches the generator feeders pass
transformer cabinets, thence to the transformer';.
There are three wires passing over such a route
from each generator in fiber conduits as before mentioned.
The secondary wires from the transformer
follow separate compartments (F) the entire length
to

of the building until the south end

is

the illustration,

by its luminous brush.
Lightning globes seen

in

in

side

which the
surrounded

nature resemble these

globules thus artificially produced in the slow and
vacillating

character

of

their

They

movement.

have been known to change direction in the most
unexpected manner and with no assignable cause

con-

by water gates arranged to be raised or
lowered electrically by means of motors shown at
(I) in the water-gate control room.
All the turbines
trolled

exciter turbines develop 223

mention that the exterior walls are being coated
with mortar for the sake of appearance, as the board
molds leave them in a rather unfinished condition
after they have been removed.
to

in

on the left-hand

reached, where

Wireless Station Said to Have Affected
Lighting Circuits.
The
trical

fifty-third

quarterly

fire

report of the Elec-

Bureau of the National Board of Fire Under-

writers gives an account of a space-telegraph station
which caused trouble on the lighting circuits of the
neighborhood. According to the report, the sendingstation apparatus of the wireless-telegraph system
was supplied by a three-kilowatt, 2,080-1 15-volt pole
transformer on a three-phase system. This transformer broke down because of high-voltage reactions
caused by the wireless apparatus, and was replaced
twice by other three-kilowatt transformers in parallel,
all of which failed.
A 75-2-kilowatt transformer was
finally installed and operated satisfactorily.
In transmitting signals the secondary voltage (115)
was raised to about 20,000 volts, which was impressed on the aerial conductors on the mast. It
was found that this equipment when in use produced
several breakdowns in lighting and small motor
circuits in the neighborhood supplied by other transformers of the same system.

PATH OF ARTIFICIAL-LIGHTNING GLOBULE.
great many times in making a short advance
toward their apparent objective.
By stopping the experiment before arriving at
the positive end, the photograph shows only the
path up to the stopping place.
The globule seems
a

to

make

its

path conducting.

powder

If,

during the pas-

—

from the wireless station were incandescent lamps
and small motors supplied from a transformer whose

sprinkled on the plate sulphur,
for instance the path followed by the globule is
marked by a line of small rays, giving the apGlobular
pearance of a string of luminous beads.
sparks have been described by G. Plante and by

secondary

Righi, but they are quite different in their

wireless

Plante
production and their characteristics.
Each
used a mica condenser with tinfoil coating.
coat was joined to one of the poles of the machine.
Where the mica was pierced a spark was
produced and the tinfoil melted and the mica
burned.
This combustion was propagated so as to
The phenomena observed
give a moving spark.
by Righi relate to the luminosity of vacuum tubes,
and their speed of propagation was so high that
he needed to use revolving mirrors in order to
It seems, therefore, that
observe the movement.
the present experiments come the nearest to reproducing globular' lightning.

In

a

doctor's

office

diagonally across the

street

line paralleled the secondary leading to the
apparatus. The reactions in the system
caused by the sending apparatus of the wireless
station caused the Edison plug fuses in the service
entrance box to be blown violently, and destroyed
the windings of a small motor. It is reported that
these breakdowns were accompanied by flashes of
(lame about the apparatus in the office. Removing
the doctor's service line to a position where it no
longer paralleled the wireless secondary circuit corrected the trouble in this office. The wireless company also improved the contact of its ground connection, but it does not clearly appear how much
this had to do with preventing further troubles.
One
or two other installations in the neighborhood, a
closely built-up city block, were affected to less

sage,

—

of

is

method

:

:
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Equipment of a Modern
Laundry in Atlanta.

Electric Ironing

been used as the lighting and
steam laundries for several years
(a notable example being that of the up-to-date
Chicago laundry described in the Western Electrician of September 29, 1906), but it has been
has

Electricity

power agent

in

within a comparatively short time that the cleanliness and convenience of this power has been
adopted for heating.
The Guthman Steam Laundry at Atlanta, Ga., presents an interesting example of this three-fold use of electricity, and is
a model establishment in this, as well as in other
respects.

The

building in which the laundry work is caron was built especially for the purpose and

ried
is

entirely

self-contained,

of three floors
24,000

square

being

a

brick

structure

and a basement, comprising some
feet

of

floor

space.

The arrange-

ment of the processes in washing and ironing the
clothes are somewhat unusual.
The basement conthe generating equipment, repair shop
storerooms, while primary washing machines

tains

and
and

3^

10-ampere

snap switch.
This novel arrangement
glance which irons are doing useful
work or which are standing idle with the current
turned on.
Moreover, this method of attachment
allows the operator the greatest freedom in the
use of the iron.
a

at

tells

The

equipment of this laundry was
by the General Electric Company after
plans of Mr. George Wade as consulting engineer
for the Guthman company.
It has been demonstrated by the Guthman laundry, it is said, that
by the use of the electric irons 20 per cent, more
work can be accomplished by each operative per
working day than that formerly done by the
electrical

installed

older methods.

The

Berlin Wireless Conference.

holding

its

private

sessions,

a

correspondent

to put

of

the Western Electrician sets forth the German
view as follows
"The International Conference for Wireless

idea

sending a telegram liable
expense.
This branch of

of

the addressee to

telegraphy

should, therefore, like the working of
deep-sea cable lines, be left to private companies
to exploit.
Anyhow, the commercial success of
German coast stations is for the above reason

nil.
The results obtained on, board the
large ocean-going steamers are on the other hand
quite remarkable.
According to records extending over six months, made on board a Hamburg

practically

transatlantic

many

as

liner,

as

telegrams

1,370

have been received; 932 have passed through the
vessel and 3,710 telegrams have started from the
latter,
giving an aggregate of 6,012 telegrams,
which corresponds to 18,986 marks ($4,557) in
wireless fees, while 8,166 marks
($1,960)
was
paid

Writing from Berlin on October 12th, while the
international conference on space telegraphy was

any

up

gives

the same dispatches in land and cable
This shows the results so far obtained to

for

fees.

be most worthy of note.
"The sittings of the conference will no doubt
last a few weeks.
The absence of Mr. Marconi,
who had assumed the place of a delegate to
Montenegro, has been much commented on in the
press.
However, from the present attitude
of the British delegates, it seems likely that some
sort of compromise at least will be arrived at.
In fact, the delegates representing the Postoffice
fully
realize
the folly of England's
resistance,
which is quite at variance with her otherwise

daily

liberal

tendencies, whereas the representatives of
the British Admiralty, bound as they are 'by contracts with the Marconi company, doggedly cling
to their opposition.
However, England,
been deserted both by France and Italy,

isolated

in

its

having
quite

is

policy.

"An article of the agreement suggested by
Germany which is likely to meet with resistance
from many quarters is the one relative to the
foundation

of an International Bureau, the seat
which would be Berlin, and which would be

of

destined to superintend the wireless telegraphy of
other countries.
Nor has Article 17, according
to which the independent operations of all private
companies would be prohibited, any chance of
being accepted."

The London Times
Berlin

its

9th

"According

:

printed

correspondent

negotiations

of

to

the

under

following from

date

of October
statements, the

semi-official

the

International Wireless Telegcontinue to make satisfactory
progress.
At a general meeting of the delegates
yesterday the first reading of the convention was
concluded with the exception of certain controversial points, the consideration of which has been
postponed.
Today was occupied by the deliberations of the special committee which has been
appointed to draw up a reglement de service."

raphy

ELECTRIC IRONING EQUIPMENT, OF A MODERN LAUNDRY IN ATLANTA.
extracting water from the clothes
are located on the top floor, which is, on this account, constructed of cement 14 inches thick.
In
this way the first and second stories, used for
offices, ironing and drying, are kept entirely free
from all odors of boiling clothes and soapsuds
which will permeate a building in which the
washing is done in the basement.
In the basement boiler room are located two
centrifugals

for

200-horsepower water-tube boilers which supply
steam at both low and high pressures, respectively,
for laundry purposes and for an automatic engine
which drives a 55-kilowatt compound-wound 110volt General Electric generator for supplying light
and power. On the first floor, in addition to the
general offices, are four large mangles each driven
by a five-horsepower direct-connected motor.
Individual motor drives are also used on the shirtbosom ironers, body ironers, wristband ironers,
moisture applying machines, etc.
The primary
washing machines on the third floor, as well as
the centrifugals, are grouped and are driven from
two lines of shafting, each belted to a 15-horsepower motor. Aside from the machine drives, there
is also installed an electric elevator which carries
the

work from

ment

the

to the sorting

delivery

room on

wagons

in

the

base-

the top floor.

the hand-ironing department on the sechowever, where the most interesting use
of electricity is evident. Here are installed 30 sixIt

ond

is

in

floor,

pound and

10 three-pound electric flat irons of
cartridge type made by the General Electric
Company. The method of installation is unusually
neat and emphasizes the convenience and adaptathe

of the electric flat iron over the cumbersome gas-heated iron. Over each ironing table, as
shown in the accompanying illustration, there is a
bility

special goose-necked fixture fitted with a
fourcandlepower indicating lamp, both controlled by a

Telegraphy, which commenced its sittings in Berlin a few days ago, is intended to settle some
doubtful points as to the international wirelesstelegraph service.
As matters stand, there is no
possibility of avoiding mutual disturbances and of
regulating the telegraph service between the navy
and merchant ships. It may be said that during
maneuvers of the German navy in the North Sea
all private telegraph service, even in the case of
the most important messages, is interrupted.
"The main object of the conference i°, however,
without any doubt, to oppose the monopoly of the
Marconi company. Ships equipped with the Marconi apparatus are not allowed to communicate
with any station or vessel comprising the apparatus of any other company
for example, the
Wireless Telegraph Company of Berlin.
While
the latter has supplied its apparatus to a number
of foreign governments, most of the German express steamships plying the Atlantic Ocean are
equipped with Marconi telegraphs. The HamburgAmerican Line is even stated to have made contracts with that company engaging it to use no
other system for a number of years, while the
North German Lloyd possesses only one rteamship
provided with the telegraph outfit of the Berlin
company.
In view of the present monopoly held
by the Marconi company this equipment will be
hardly of any use, owing to the impossibility of
communicating with any other steamer or any
one of the coast stations controlled by Marconi.
"Another drawback to the development of wireless telegraphy in Germany is the government control of all telegrams from sea passing through
German coast stations, for which an extra sea
fee of 80 pfennig (20 cents) is charged, which
fee, in addition to the ordinary land fee, is reThe sender, being
covered from the addressee.
;

unable

to

pay for the amount on board,

usually

Conference

The following is from the regular London
correspondent of the Western Electrician
London, October 10. The wireless-telegraph conference which was opened in Berlin last week has
given rise to an interesting correspondence in the
daily press concerning the origin of this interesting
gathering.
No less a personage than Mr. Henniker
Heaton, the postal reformer, again makes the complaint that it is a deliberate attempt by the German

—

emperor to deprive the Marconi company of the just
reward which it deserves. But he even goes further,
in a letter to the Times, in which he states that the
conference was only called after Prof. Slaby had
been to England and was allowed to inspect the
Marconi arrangements.
Mr. Heaton takes up the
national view that imperial interests are at stake, and
that the British government should not deviate fro n
:

policy in this matter hitherto.

its

The

British

Postoffice,'

delegates

gineer-in-chief of

Mr.

are the

secretary

Mr. H. Babington Smith,
the

Postoffice,

J.

C. B.

;

to the
the en-

Gavey, C. B.;

Mackay, also of the Postoffice; the

assistant
director of naval ordinance, Capt. A. E. Bethell the
assistant director of military operations, Col. F. J.
J.

;

Davies, as well as Lieut. J. G. Loring of the Navy
Hippisley.
Mr. Smith has been
elected a vice-president.
Many attempts have been
made to obtain a statement from the Marconi company, whose monopoly is claimed to be the stake
at which the conference is aimed, but without avail.
With the proceedings at the conference being held iii
private all information must be accepted with reserve, but it may do no harm to mention the statement made that the British representatives will
resist any curtailment of the Marconi monopoly,
while Germany's policy of the "open door" is believed to be supported by the United States.
C.

and Col. R. L.

Arthur Williamson has been granted a franchise
an electric-light plant in Chapman, Kan.

for

WESTERN ELECTRICIAN

330

New

Engineering Building of the
University of Pennsylvania.

provost.

of the University
of Pennsylvania in Philadelphia was dedicated on
October 19th. It is one of the finest and best
equipped buildings devoted to the teaching of engi-

The new engineering building

Including equipment, the
neering in this country.
The announcement of
cost was nearly $1,000,000.
the dedication of this building has attracted unusual
interest in engineering circles.
Elaborate preparations had been made for the
dedication.

decorated,

The building, which was beautifully
was open for private view all day to the

An

oil

portrait

of the

late

J.

October

Vaughan

Merrick was then presented to the department on
behalf of Mr. Merrick's family by Joseph Levering
Jones, and accepted by the vice-provost.
Mr. Frederick W. Taylor, president of the American Society of Mechanical Engineers, and Dr. Alexander C. Humphreys, president of the Stevens Institute of Technology, then delivered the principal
addresses, being introduced respectively by Prof.
Henry W. Spangler of the mechanical-engineering
department of the university and Dr. Edgar Marburg
of

the civil-engineering department.
In the evening the special guests of the university

testing, instrument testing and for
mechanical and electrical engineering.

and hydraulic
special

work

Rooms

in

are

likewise

electric motors,

apparatus,

1906

27,

set

aside

for

dynamos and

steam and gas engines, refrigerating

hydraulic motors, boiler testing, pattern

making, wood and iron working, foundry and machine shops, etc. On the second floor is a reference
library and reading room, a students' assembly room,

rooms for use of instructors and for lectures and

The rear portion of this floor is devoted
almost wholly to drawing rooms. A room for the
use of the engineering societies, a general supply
store and the library stack occupy the middle portion.
In the east and west wings ample space is assigned
to the engineering museums, while the rear of this
recitations.

floor

is

set aside exclusively for additional

drawing

rooms, which, like those just beneath, will have the
full advantage of a north light.
Current for lighting is supplied during times of

View

Exterior

First Floor Plan,

NEW ENGINEERING BUILDING OF THE UNIVERSITY OF PENNSYLVANIA.
guests of the university.

was served
floor.

in three

The

At 12:30

dedicatory exercises were held at two

o'clock in the large assembly
floor.

Upon

sentatives

m. luncheon

p.

of the large rooms on the third

of

room on

the second

their arrival at the university the repre-

foreign

countries

from the various schools

and

and the delegates
scientific

societies

assembled in the library room on the second floor
and presented their credentials to Dr. Josiah H.
Penniman, dean of the college. The seniors in the
civil and mechanical engineering courses acted as
ushers, and during the day escorted the guests of
the university through the building, explaining the
uses of the various rooms and apparatus.

At two

o'clock the candidates

for

honorary de-

Senior Instrumental Testing Laboratory

were entertained at a dinner given at the Union
League by the general committee and the alumni
of the civil and mechanical engineering departments.

The new engineering building is the largest of the
70 buildings now occupied by the University of
Pennsylvania, having a frontage of 300 feet and a
depth of 210 feet. It is of fireproof construction, and
the equipment is of the most modern and approved
type.
The exterior is of dark brick with limestone
trimmings. There are three stories, with a basement covering a third of the entire building, the
total floor area being 128,000 square feet.
The heating is by direct steam the ventilation by electrically
driven fans, and the lighting by electricity.
The
steam for the engines is supplied from the central
station of the university, and after being used by
;

demand directly from the light and heat staand when the demand is large from the local
plant in the center of the basement. This plant
consists of two 75-horsepower Westinghouse standard engines and one of 25 horsepower directly consmall
tion,

nected to General Electric generators. Steam for
the engines is supplied from the central station and
after being used by the engines is sent into the
heating system of the building.
The lighting of the halls and library is by 50candlepower Meridian lamps. The class rooms are
lit by clusters near the ceiling. The drawing rooms
and laboratories are lit generally by five-ampere
enclosed-arc lamps with opaque bottom shade and
concentric diffuser, placed about 15 feet apart. The
uniformity of the light distribution is very good.
Four electrical laboratories are provided, three on
the first floor and one on the second. The beginners'

Junior Electrical Instrument Laboratory.

MEW ENGINEERING BUILDING OF THE UNIVERSITY OF PENNSYLVANIA.
grees,

the official representatives of foreign counof schools and of scientific
societies, the
provost, vice-provost and trustees, proceeded in a
tries,

body from the library to the auditorium. After
tin:
invocation by the Rt. Rev. Ozi W. Whitaker,
the building was formally presented to the university
by Emlyn L Stewardson of the class of 1884, on
behalf of the architects, Messrs. Cope and Stewardson.

The provost accepted

the keys of the building

L

on behalf of the trustees. Mr. Arthur
Church
of the class of 1878, chairman of the dedicatory
committee, and a trustee of the university, presented the candidates for honorary degrees to the

the engines is sent into the heating system of the
building.
There are two principal entrances leading
to the main hallway, which extend east and west
the entire length of the building, to staircases at
both extremities.

The basement contains locker rooms, lavatories,
machinery for heating and ventilating, storage-battery rooms, laboratories of geodetic and hydraulic
work, and for the testing of the materials of construction.
On the first floor, adjacent to the main
entrance, are the offices of the heads of departments,
the eastern part of the building being devoted entirely to the civil-engineering department, and the
western part to the mechanical-engineering department. Accommodation is also provided for physical

laboratory, located on the first floor, is intended for
measurement of current, resistance, inductance, capacetc.,
the calibration of voltmeters, ammeters,
wattmeters, etc. A floor space of 4.500 square feet
is divided into four separate testing rooms.
concrete table and a galvanometer pedestal are provided
for each student, there being accommodations for
42 'men, divided into four sections. Each of the
four sections is provided with its own switchboard
and its_ own storage-battery installation, enabling
the entire number of men to be working at the
ity,

A

.

same time.

The distributing switchboards have been designed
for the work, and it is possible to get any combination of direct or alternating current for testing

1
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purposes.
tories

is

laboratory in this country.
The testing laboratory for direct current has a
It is on the
floor space of about 2,000 square feet.

ground

floor

and has

all

its

;

apparatus mounted on

raised foundations, to which any

dynamo

33

tended for the testing of instruments and for making
tests of coal, gas and the similar work required of
a mechanical engineer has been located on the first
floor.
Three small rooms, in addition, are provided,
in one of which a refrigerating machine is installed
in the second, the apparatus for making tests on
blowers and heating appliances, and in the third
room, apparatus
for
the
testing
of
radiation
through walls of various types.
About 12,000 square feet of space on the ground
floor under the skylights is used for shop work, and
includes lumber and iron room, offices for instructors
and a large central tool room. It is divided into

The apparatus supplied for these laborasaid to be without equal in any technical

or motor

Provision is made for handling
can be attached.
12 tests at one time, and the apparatus for each
of these is complete. The distributing switchboard
here supplies current of no volts, or at six, 20, no
or 150 volts, or any combination.
The main power supply is taken from the building
plant, 500 amperes being available to no volts.
All the dynamos used are motor driven, having

wood and

pattern shops,

foundry and forge shop.

iron

:

and machine shops,
is arranged for

Each shop

installing of apparatus which
for the' work to be carried on,
as a whole, is complete.

The engineering department
established

numbers

in

1874,

but

especially adapted
installation,

and the

of the university was
constant increase of

the

in the classes of the

is

departments has neces-

their moving into more spacious quarters
three times since their founding. The departments
this year have a total enrollment of nearly 600
students, and a teaching force of 40.
The new
quarters, which will be occupied this fall, are said
to be the finest and most complete laboratories of
their kind for instruction in engineering.
sitated

Western Association

of

Electrical

In-

spectors.
The second annual meeting
sociation
19th,

dent

Western Aswas held in the

of the

of Electrical Inspectors

Denison Hotel, Indianapolis,

Ind.,
inclusive.
F. D. Varnam of
the association, presided.

of

October 17th to
Paul, presi-

St.

The

first

day

was taken up with the discussion of various topics,
routine business and the inspection of the wiring
of the T. B. Laycock plant, in the eastern part
of the city, and the enjoyment of the courtesy of
the Laycock people at luncheon.
The afternoon session was occupied in the discussion of and action on the report of the committee on the National Electrical Code.
The various

suggestions in the report of the committee
were of a technical nature, dealing with systems
of installation and wiring.
The suggestions that
were acted upon favorably will be submitted to
the electrical committee representing some twelve
to fifteen associations throughout the country interested directly in electrical matters.
This committee is to meet in New York next March and
take action on the suggestions that are received
from the various affiliated bodies.
Those suggestions that are favorably acted on by the committee, will then be embodied in the National
Electrical Code, by which the members of the
various associations will be governed in their
future work.
In his report, as president, Mr. Varnam spoke
of the steady growth of the organization and said
that although it had been in existence only 16
months, it had a membership of 137.
He urged

NEW ENGINEERING BUILDING OF THE UNIVERSITY OF PENNSYLVANIA.
field
rheostats for regulating purposes. The appliances required for making tests are supplied in
such numbers that it is possible to run this entire
laboratory at the same time, doing any of the work
for which any of the machines may have been

handling 15

The wiring

overhead
from a switchboard supplied for handling the work.
This board is over 14 feet in length and all the
The apcircuits are protected by circuit-breakers.
paratus installed is such that each testing place is
practically a complete isolated plant.
square

feet.

in this

room

is

For supplying current four direct-connected generator sets are used, driven by direct-current motors,
three sets having polyphase generator and the fourth
having four single-phase alternating-current generators.

To

give some idea of the small-instrument equipnecessary
is
the
for each location, there
equipment of prony brakes, scales, adjusting resistances, switches, thermometers, speed counters, stop
watches and tachometers, and, in addition, there are
about
90 instruments, 20 of which are for direct
current, the remainder being wattmeters, ammeters
and voltmeters of suitable range for the rapid and
accurate carrying on of the work, together with
frequency indicators, power-factor indicators and
synchronizers.
Two rooms are built especially for students' work
in photometry, these having labyrinth entrances and
dull black walls.
separate storage battery is provided for handling this work. Each photometer has
a three-meter track and universal rotating stand.
One is provided with the Lummer-Brodhum screen
and one with the Bunsen screen, and a Flicker
photometer is provided for use in measuring lights
of dissimilar composition.
A standard room on the first floor with a battery
room directly beneath it in the basement has been
provided for doing fine electrical standardization

ment

men

at

one time, or a

total of

90 in a

These shops are supplied with a modern
equipment of tools, the pattern shop having turning
lathes, band saw, jig saw, jointer, surface planer,
rip and cross-cut saws, sanding machine, etc.
A repair shop is located on the second floor and

class.

installed.

The alternating-current laboratory is located on
the second floor. Its total floor space is over 2,100

DIRECT-CURRENT DYNAMO LABORATORY.

'

contains about 900 square feet of floor space. In
room all broken appliances are repaired and
much new apparatus is manufactured. The equipment is complete, both for wood and iron work,
and tools are all motor driven.
The drawing rooms are located on the north side
of the second and third floors and cover 11,800
square feet. Provision is made for independent work
of 101 freshmen, 93 sophomores, 75 juniors and 46
drawing table and stool is assigned to
seniors.
each student in the upper classes for exclusive use
during the college year. These tables are 30 by 54
inches, of red oak with pine tops, and contain a
drawer for instruments and a closet for boards and
T squares.
There are 13 class rooms in the western end of
this

A

The mechanical laboratory

A

electricity.

The

report of the committee' on grounding of
conductors for safety aroused considerable discussion.
During this discussion a number of
waterworks people were present and were interested in the matter of electrolytic injury to

water pipes.

The construction and installation of electric
signs was discussed, as was also show window and
display lighting, and instruction to the public concerning the safe operation and maintenance of
electric wiring and apparatus.
Mr. G. H. Sandborn, chairman of the National
Electrical Code committee of the National Electrical
Contractors' Association, read a paper on
the subject of "Electrical Inspection from the
Viewpoint of the Contractor." This paper brought
out the fact that there is considerable friction between the electrical inspector and the contractor.
.

wire was made by Mr. Hugh
Wreaks, secretary of the Wire Inspection Bureau
rubber-covered

New

of

The

York.
election

President,
president,
president,

W.

of

officers

resulted

as

Waldemar Michaelson, Omaha

;

follows
first

vice-

H. Montgomery, Detroit second viceGeorge D. Bayle, Chicago
secretary,

J.

;

;

Boyd, Chicago.

S.

Reading as a Trolley Center.
Over

NEW ENGINEERING BUILDING OF THE UNIVERSITY OF

located on the first
floor and occupies a total floor space of about 14,000
square feet. It is in the form of the letter L, the
main portion of the laboratory being 183 feet long
by 64 feet wide and the smaller portion 40 feet
long by 38 feet wide. The apparatus is placed in
groups, those relating to allied subjects being located
together.
The gas-engine plant consists of four gas engines
of various sizes and makes, properly equipped for
making all classes of tests on them.
100-horsepower Roberts high-pressure boiler is provided for
making boiler tests and for supplying highly superheated steam for testing purposes.
In addition to the laboratory proper a room inis

coming charged with

Much valuable advice was given along lines calAn interesting and
culated to lessen this trouble.
instructive talk on the manufacture and test of

A

work.

t»e importance of careful work in electrical inspection to the end that fire hazard might be
greatly reduced.
One of the most enjoyable inspection trips was
that of the inspection of the electrical equipment
of the Indianapolis and Cincinnati Traction Company line and power house at Rushville.
The
company was taken from indianapolis to Rushville
on a special car at high speed.
At the power
house considerable attention was given to an inspection of the electrical machinery and to the
causes that led to the recent accident, destroying
life near the plant by reason of a wire fence be-

DISTRIBUTING SWITCHBOARD IN
ALTERNATING-CURRENT DYNAMO LABORATORY.

PENNSYLVANIA.

the building, each intended to handle a small section.
The entire available wall space is covered with
blackboards so that it is possible to' insure daily
work from every student.
Much of the furniture and apparatus installed in
the building has been designed in the department
and is especially adapted for the character of work

being done.
There are no great innovations in the plant, as it
is simply an expansion of the work that has been
heretofore done in the department, and the experience gained in the old building has resulted in the

$3,000,000 will be expended by the United
Traction Company next year in improvements and
extensions in Berks and Montgomery counties, Pa.,
according to a statement credited to Walter A.
Work on the United
Rigg, the general manager.
Traction Company's big power plant along the Schuylkill River, at Reading, will be begun this fall and
Besides furnishing power for
will cost $1,500,000.
all the company's lines in Reading, its current will
be sent as far south as Plymouth, Montgomeo'
Transformer stations will be established
County.
at Oley, Line, Shanesville, Sanatoga, Collegeville and
.

When all these improvements shall
Barren Hill.
have been completed it will be possible to board a
trolley car in Reading for Philadelphia, Harrisburg,
Lancaster, Allentown and many other important eastern Pennsylvania cities and towns.

:
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President

Buffalo

displayed

refreshing

meeting of the
American Street and Interurban Railway Association at Columbus last week.
He said that the
people of any community had an undoubted right
to take over at a fair rate of compensation any
frankness

in

his

address

at

the

But

more
not

is

it

detecting

for

an iron casting is described by L. Kann
Physikalische Zeitschrift and translated in
abstract in a recent number of the London Electrician.
It is important in many cases to have a
the

more

reliable test for the

than

is

Such

sounding.

by

afforded

uniformity of a casting
a

method

the alteration of the field of
force by a flaw of the casting, when the latter is
used as an armature in connection with an auxiliIn the
ary coil and a ballistic galvanometer.

may be based upon

the magnetic

simplest case, that of an iron plate,

any way by shifting the
plate in the same plane, and the galvanometer
shows no deflection. But if a bubble enters the
the flux is altered in strength and disfield,
flux

is

affected

not

A

in

induced in the induction
galvanometer. By a suitable displacement of the plate valuable conclusions
may be arrived at concerning the situation and
The adhesion of the casting
size of the bubble.
tribution.

current

and indicated by

coil

the

magnet

is

.the

prevented by

is

magnetic material, or by

a

layer

non-

of

rollers.

—

"To cut out the guesswork" that is an excellent
object for any technical or semi-technical society:
and in announcing it as the motto of the reorganized
American Street and Interurban Railway AssociaPresident Ely set forth felicitously a worthy
aim in epigrammatic phrase. The association has
now set forth to do things, and although but a betion

made

it

evident that a great

is

work has been done

in

—

devising and laying the foundations organizing the
plant, in fact by which future results, such as

Mr. Ely, Secre-

standardization, will be achieved.

tary

Swenson and the others are
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flaws in
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John

done

interesting magnetic method
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and

to

of the association referred

rather

slightingly

a

in

But nowadays it is
admitted that these remarkable exhibitions have a
great educational value not only for working streetpublic session to the "bazar."

men

railway

but for the public as well, revealing
with

which the people that furnish the nickels have a

33

Street

attempt

is shown to be a good one by the
few years ago a conspicuous member

A

results.

of turning over to the exhibitors

particularly intimate, but not always friendly, rela-

Editorial

American
American

do

to

their

extent and comprehensive-

in their

The policy
own display

away.

ginning has been

Conventions in Columbus:
Interurban Railway Associa-
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marvelous

really

ness.

1906

27,

every private-ownership advocate who displays the
candor of Mr. Ely. Truly, the old order passeth
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operate
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about

those

to

and

utilities

the

to

cheaply by private enterprise.
This is all quite true, of course.

Telephone, 5220 Beekman.

Electric

advice

business

1746.

Eastern Office, 150 Nassau Street,

quested, the old address as well as the

the

The

PUBLICATION OFFICES:

TELEPHONE, MAIN

public

of
his

Punch

EVERY SATURDAY.

The

:

praise

their

for

entitled to cordial

far-seeing

intelligent,

efforts.

Some of the
has not been easy sailing.
larger street-railway companies, asked to contribute
$600 a year under the new plan, still asked to be
shown wherein proportionate benefits lie. Indeed,
But

all

had been proposed to
organize a new association of the larger companies
Mr. Ely intimated that
to

it

own

consider exclusively their

lems.

He

said frankly that

if

particular prob-

such an organization

into being he should welcome it if co-operating
with the existing association, but if it proved inimical he should fight it with all his power.
On the other hand, just before the adjournment
of the Columbus convention last week, after Mr.

came

Beggs had been elected president, a member complained that sufficient attention was not paid to the
small companies. Mr. Beggs said very justly that in
selecting officers and making committee appointments, it was not a question of getting a man from
a large company or a small company, but rather in
getting one who would be interested who would

—

The

do the work.

will

"We

do,"

he

will see
said.

gain some idea of the money,

Visitors

effort,

inventive genius and good gray brain-matter

put

the

into

pected

with

more

a

may

business

street-railway

depart

to

be

ex-

kindly

thoughtful,

interest than they felt before.

The papers and

various con-

discussions at the

ventions were not particularly noteworthy for nov-

To

elty.

man

the technical

those presented in the

were of the most value.
Here there was an excellent paper and discussion
on gas engines, another on underground cables,
a third on what may be styled the dynamic features
of car service and a fourth on relative economy of
steam turbines and reciprocating engines.
Among
several good papers presented to the parent association one on "Electric Railways in Sparsely Settled
Communities" showed careful thought in working
out a comparatively unhackneyed subject.
In considering "Leaks Between Passenger and Treasurer"
considerable attention was paid to the new "pay-asyou-enter" car, in which the exceptionally large rear
platform is so arranged that no one may enter the
car without passing the conductor and depositing
his fare in a portable fare-box.
The Montreal
Street Railway Company kindly sent a car of this
kind for exhibition, and it proved a real and interesting novelty to most of those who inspected it.
Engineer 'ng Association

Railroading is railroading, whether the train or
is pulled by a steam locomotive, electric motors
or even a gasoline engine.
Thus, while it is incar

teresting

to

vocating

the

certain
it,

observe
use

service,

but

rather

an

man

electric-railway

ad-

steam locomotive for
nothing reactionary about

the

there

is

evidence

which shows that
roading.
The
made occurred

an

of

electric

breadth

of

railroading

of

view

true rail-

is

occasion to which reference
at the convention of the

here

.is

American

Street and Interurban Railway Association at Columbus last week.
Edward C. Spring read a
paper on "Interurban Freight and Express," characterized by its moderation and conservatism.
In
it

he said

"A

good

many

roads
which
are
steam locomotive with
good results.
Too many roads figure on high
freight rates, while, as a matter of fact, they can
get but little more than the steam roads; people
are not after quick delivery on freight that is
express.
The smaller steam roads are getting
nearly four cents per ton-mile, while the larger
roads are getting between one and two cents, so
that an electric road would have to handle a great

handling

electric

use

freight

a

—

deal

of

business

make

to

The steam locomotive

money

at

this

rate.

the best solution for
most of the roads built, about half of which could
operate a light locomotive by changing a few
grades, curves, etc.
But while some roads are
built on steam-road standards in the country, track
construction in the city prevents operation even if
city ordinances do not prohibit it."
offers

what these small com-

The

service to the detriment of our passenger business."

secure such

men;

Mr. Beggs
is not an over-supply of them.
promptly announced an advance appointment by putting his questioner at the head of the committee
to solicit competent men to prepare papers for the
panies

who

tion.

Mr. Spring concluded his paper as follows
"You will pardon me if I have been too severe
in my comment upon the
freight and
express
branch of the service, but being in a position, as
I have been, to watch the operation of the same in
the Middle West, I cannot help but feel that there
is a tendency to over-estimate this branch of the

difficulty is to

there

next meeting.

the extent and diversity of a great industry

recipient

of

this

unexpected distinction laughingly said that he hardly
knew whether it was an honor or a punishment.
So it will be seen that in trying to meet the
needs of the big companies and the little companies
and the in-between companies the association has
a task of administration before it that is not without
its difficulties.
A big job of work has been undertaken, but it is important work, very well worth
doing, and it has been entered upon after careful
thought and preparation, with good men and intelligent methods.
The gathering at Columbus was a tremendous
affair, and the exhibits, in five large buildings, were

The author
general

of

these

superintendent

remarks is not only the
the Dayton, "Covington

of

and Piqua Traction

Company, but

dent

Electric

of

of the

and

Ohio

Central

Indiana,

interurban

electric

therefore

which

railway

is

also

presi-

Railway Association
is

distinctively

association.

considered

He

an
is

an authority
on interurban railroading, and what he says about
the employment of steam locomotives is worthy
of respectful consideration.
Perhaps, however, he
is
over-conservative in his summing up of the
freight and express service and possibilities on
electric

entitled

railways.

to

be

:

October

:
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AHERICAN STREET=RAILWAY CONVENTIONS
be the word to describe
the street-railway conventions held in Columbus,
The occasion was really the
Ohio, last week.
first convention of the reorganized American Street
and Interurban Railway Association, although the
twenty-fifth of its predecessor, the American Street
Railway Association. At the same time, or doing
the same week, there were conventions of the
American Street and Interurban Railway Acyears old; the
10
countants' Association, now

Tremendous appears

to

Street and Interurban Railway Engineering Association, three-and-a-half years old, and
the American Street and Interurban Railway Claim
Agents' Association, which has been in existence

American

two

These are the "babies" of the older

years.

parent association.

there

addition

In

the

is

done more cheaply for the people by private business interests than by municipal corporations. For
years we were afraid to discuss the question.
For
years we said, "Don't bring it out and talk
about it in the convention," and during all those
years all the other fellows were talking about it,
all
the
newspapers were spreading what was
largely misinformation before the people, and a
sentiment was forming against us, that, had the
people who entertained it had the just and fair
means of information, might have been very different from the manifestations that have become
apparent within the last few years all over the

new

The

200

nearly

of

marvelous.

truly

exhibits,

filled

made

industrial

exhibi-

connection with a convention in
The convention was a very
the United States.
successful one in every way.
John I. Beggs of
Milwaukee was elected president of the American
Street and Interurban Railway Association.
tion ever

in

Railway Association.
igo6 convention of the American Street and
Interurban Railway Association the parent association in the street-railway field was held on
the
State
Fair Grounds, Columbus,
Ohio, on
Wednesday, Thursday and Friday, October 17th to
19th. The president, W. Caryl Ely of Buffalo, was
in the chair.
The opening session was held on

—

Wednesday
secretary
state
of

morning,

of

when

Ohio,
for the

Robert
and Light

President

Columbus Railway
Company, Mayor D. C. Badger for the city of
Columbus and Secretary John Y. Bassell for the
Columbus Board of Trade, all speaking in euloSheldon

gistic strain.

Ely made this interesting statement
have with us in attendance upon this convention Mr. Citoro Sukuma of Japan, who has
been sent by the government of Japan to study
the express business in this country, and his credentials
from the consul-general of Japan at
New York say that any courtesies extended to
him will be appreciated. He also represents the
Tokyo Street Railway Company, and is commissioned by that company to inquire into and report
on matters concerning the operation of street cars
in this country
and your courtesy is also bespoken for him by the. consul of Japan in ChiPresident

"We

;

cago."

Reports of Officers.
Secretary B. V. Swenson then proceeded to read
the minutes of the various meetings of the executive committee during the year, outlining the

arrangements which had been made for the management of the affairs of the association and the
plans for the Columbus convention.
the report of the executive committee

and

On

motion,
was accepted

filed.

Swenson presented the report of the
which showed the membership to be as
on October 1, 1906
Associate members,

Secretary
secretary,

follows
113;

:

active

members

(old),

145;

(new), 55; joined since October
panies paid dues since October

The

active
1st,
1st,

members

23; old com5

total,

;

228.

of the treasurer showed
Cash on
hand and balance from last year and receipts
during 1905-1906, $25,444.11; expenses, $18,467.21;
balance, $6,976.90.
On motion, the reports of the secretary-treasurer
report

were approved and

:

filed.

President Ely's

Address.

In his address President Ely gave a history of
the reorganization and rehabilitation of the association.
Some of his remarks of particular interest follow
I fancy that there is not a man to-day who is
well read and well informed in this business who
doubts for a moment the right of the people of
any community to take over in a fair way and
operate the public utilities, any of them, through
their
municipalities or other territorial
domain.
As a matter of right it is undoubted. Then it is
up to you to say to the people that as a business
proposition it is unwise for the municipalities to
attempt to do a business which you are able to
establish to the satisfaction of everybody can be

inspiration

Mr. Ely responded
Addresses

from

in

feeling terms.

Presidents

of

Affiliated

Or-

ganizations.

The

presidents

of

the

affiliated

organizations

W.

Brock-

B.

was

supplemented

by Mr. Ely in these
other business
is
there,
with
$3,000,000,000 invested in it, that has as much
guesswork about it at the end of 20 years as
there is about the street-railway business?
are aiming to eliminate from street and interurban electric-railway work the element of guesswork.
That is the function of this organization,
and that is to be our chief effort, not only as it
pertains to the practical parts of the business, but
also the guesswork that prevails in the minds of
the people when they assert that the cities can
run the street railways of the country better than
the men employed at large salaries to do the

"What

We

—

Hon. L. C. Laylin,
welcome for the

delivered a
followed
by

state,

the

combination of these associa-

tions."

This
words:

American Street and Interurban
The

show what was

this

the AccountAssociation.
He said that his society was
celebrating its tenth anniversary and much had
been accomplished in the improvement of methods
of accounting.
He spoke in glowing terms of the
amount and character of the work that Mr. Ely
had done. Thus: "I say now that we would gladly
repeat the efforts of these 10 years simply to be
able to call, as we do call, the Hon. W. Caryl Ely
our friend.
You do not have the slightest idea
of the amount of work that this man has put into
this cause."
H. H. Adams of Baltimore, from the Engineering Association, extended greetings.
Mr. Ely had
been the general of the movement, he said.
He
urged that the member companies should make
a point in filling out data sheets or other requests
for information coming from the central office.
"Only by such co-operation can we accomplish
the work before us," he said.

buildings

large

five

and was considered the Greatest

time shall

which produced

ants'

and apwas made up

It

all

on behalf of this association, Mr
President, to say that I believe that you will carry
with you, and I know we will carry with
us,
memories as enduring as the bronze from which
that figure typifying Triumph has been
modeled
and molded. I may say that we have had placed
upon the base of that figure a tablet setting forth
that this is a
testimonial
from the American
Street and Interurban Railway Association
and
from each one of the affiliated associations, that

.

displav of electric-railway machinery

was

for

COLUMBUS.

desire,

were introduced and spoke briefly.
way_ of Yonkers, N. Y., spoke for

Street and
Association,

pliances

I

country.

When we made up the committees we went
about and asked suggestions from the best men in
the business, men who were thoughtful and far-

Interurban Railway Manuwhich has charge of "the
facturers'
exhibits at the convention and also the entertainThere was a great deal of enment features.
tnusiasm at and about the various conventions.
The attendance was between 3,000 and 4,000, tosay nothing of the thousands of Columbus people
who thronged to the State Fair Grounds, where
the conventions were held, to view the exhibits.

American

and

IN

JOHN

I.

BEGGS, PRESIDENT AMERICAN STREET AND
INTERURBAN RAILWAY ASSOCIATION.

and our attempt was to get able men,,
strong men, to do actual .work upon actual working committees of the organization, and I cite you
gentlemen with pleasure and with' feelings of great
pride to the lists of the committees of this organization and its affiliated organizations, and I
say to you that in my best judgment as one who
has had experience upon the legal side of this
proposition as a practicing lawyer for 20 years,
one who has had experience for nearly
15
years as a builder and operator of railways and
who has studied these questions in the sociological
and every other point of view, that within the
next five years it will be cheerfully acceded by
the managers of the greatest corporations of this
country that the work of the committees on municseeing,

ipal
ownership and public relations of this organization, if they are conducted in the way that
I believe they will be, will have been worth all
this organization has cost to all the street-railway
interests.
(Applause.)
When it is possible for
this organization and bring to the chairmanship of
the municipal-owership committee such a man as
Mr. C. D. Wyman of Boston, a man with legal

training,

who knows how

to

collect

evidence and

the value of evidence and what it means when
presented and how to glean the facts from it, about
the law and to disseminate it
when you get such
a man as that who adds to all his legal learning
and ability a personal knowledge of all the conditions that affect us, who represents companies
and organizations in almost all the states of the
country, thereby putting him in touch with the
feeling that obtains throughout the country in
these matters when it is possible to bring the
ability and the time of such a man as that to
your service, who shall say what it will be possible
to do when you work this thing along and push
it forward until it reaches a stage where men like
that all over the country will be anxious to come
Who shall say what this organito your service?
zation will represent ?
Mr. Ely concluded with hearty words of praise
for the work of the secretary and of the affiliated

—

—

associations.

John I. Beggs, the first vice-president, then addressed the gathering.
He spoke highly of the
work of the retiring president, and then con"Therefore, on behalf of the officers and
tinued
executive committees of the five associations which
are affiliated in this work, I am charged with the
pleasure and with the duty of presenting to you
something that is emblematical of the triumph
which we believe has been achieved for the time
:

[A beautiful bronze statue on
was brought in and placed on

form by uniformed
great

work

Claim

Agents'

Association

S.

L.

Rhoades of Philadelphia gave some rather startling
figures
"I want to remind the managers of the
various street-railway companies who are members
:

of

this

association

that

during

months they have paid $10,000,000

the
to

last

people

12

who

have been injured.
Of this $4,000,000 was paid
because you permitted your motormen to run one
car into another; $750,000 was paid because your
fuses blew out; $2,500,000, approximately, was paid
because your motors dropped, or your straps broke,
or you had grease on the floor or something of
that sort.
This is the first opportunity we have
had to appear before you, and I call these matters
to your attention because I do not know that you
a body recognize the cost of the claim department."
Speaking of the manufacturers' exhibits, President Ely said:
"I am told by some of the ablest
men who are here representing the manufacturers
as

that this is the largest exhibit and best exhibit
of street-railway appliances that has ever been
made in this country, and is better and larger
than the one that was made at Washington when
the International Railway Congress met there in
May of last year." James H. McGraw of New
York, president of the Manufacturers' Association,
was unable to be present, owing to illness, but
Charles C. Peirce of Boston spoke in his place.
Among other things he said "I look forward to
the time when the steam-railroad interests will
come to your meetings as fully as the street-railway interests. I told that to the members of the
Master Car Builders' and Master Mechanics Association
I made that statement some years ago, and
they are commencing to believe it. Whether they
become electric or you become steam, a fraternizing of the two interests is going to be the ultimate
end of this thing, and we will have the grandest
organization that the industrial world has ever
seen."
To this Mr. Ely added
"You see less entertainment of individuals going on on the part of
manufacturers than you ever saw before at any
convention.
At the next convention I believe it
will entirely disappear.
Such entertainment as is
dispensed by the Manufacturers' association will
be open and above board, and all of the men
and all of the women that come to the convention
will participate in it and all together."
:

;

:

Presentation to President Ely.

being.
pedestal

business."
For the

a marble
the plat-

street-railway employes amid
applause.]
I may say that this
is
a rare
of the sculptor's art, typifying 'Triumph,'

Wednesday Afternoon

Session.

Considerable routine business was transacted at
the opening of. the afternoon session of Wednesday.
Among other things was presented a certified copy of resolutions adopted by the City Council of Columbus recognizing as the guests of the
city each officer, delegate and representative of

:

:

:
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the

:

American Street and Interurban Railway As-

sociation,

well as

as

each

representative

of

busi-

This unusual courtesy
ness firms making exhibits.
was greatly appreciated and heartily applauded.
George Westinghouse of Pittsburg sent a letter
The Ameriregretting his inability to be present.
can Society of Mechanical Engineers sent greeting and announced the appointment of representaThe
tives of that society to attend this meeting.
National Electric Light Association also sent framayor,
its
ternal greeting.
The city of Boston, by
sent a telegram, asking for the next annual meetMany other messages of friendly interest
ing.
were received, the whole showing the increased
prestige of the reorganized association.

Reports of Committees.

With Vice-president Beggs

in the chair the reE. G. Conports of committees were received.
nette of Worcester, Mass., read that on "Subjects,"
meaning subjects to be selected for investigation
and discussion.
Secretary Swenson read the report of the committee on car wiring.
This report was very brief
and indicated that no great change had been

made.

Through H.

Page of

Mass., the
committee on standardization reported that the
committee had accumulated a large amount of
This information is interesting, and it is
data.
felt that during the next 12 months much can be
accomplished. The committee has worked through
and with the committee on standardization of the
engineering association.
W. E. Harrington of New York city presented
Following
the report on "Promotion of Traffic."
is the summary
desirable
in
connection
with
"Parks. Parks are
railway operation, but should not be operated with
Parks should be leased, condia license feature.
tions permitting, rather than operated by officials
It would be wise for the Acof the company.
countants' Association to draft a standard system
of accounts for park operation.
It would be wise
to have on file in the office of the association applications and data as to park managers, traffic
managers and parties seeking park leases.
"Picnics.
It would be desirable to provide small
pavilions with stoves and fuel to encourage picnic
C.

Springfield,

—

—

parties.

"Traffic

Manager.

—

It

would be desirable

to

de-

velop in each company a department for the 'promotion of traffic,' to be presided over by a traffic
manager or passenger agent.
"Freight and Express. The association should
appoint a committee to especially investigate and
report at the next convention as to the desirability
of street and interurban railway companies engaging in freight and express business.
"Mail. The
rates
obtained by railway companies for carrying United States mail are too
low and should be materially increased.
In the
event of special cars being employed, the rate
should not be less than an amount sufficient to
cover operation, interest on investment, depreciation, and a reasonable profit.
"Irregularities in Fare Collection.
As the question of fares lost is the converse of the work of
the committee on 'promotion of traffic' it is found
that systematic continuous car inspecting is both
desirable and profitable.
"Registration of Fares. The association should
appoint a committee to especially investigate and
report at the next convention upon the registration
of fares (covering both single and double registers), use of tickets (with and without registration) and systems of checking and inspection in
connection therewith.
"General. Interchangeable mileage is desirable.
Special cars, picnic and funeral cars are desirable.
Co-operation with theaters in having seats and
nights especially assigned for various communities
is desirable.
The welfare of traffic is of sufficient
importance to justify the organization of a separate
affiliated association to be known as The American
Street and Interurban Railway Traffic Managers'
Association."
The report was accepted with the thanks of the

—

—

—

—

—

association.

For the insurance committee H. J. Davies of
Cleveland presented the report.
The question of
co-operative insurance against fire on the part of
traction companies was discussed.
One man said
that the actual cost of such insurance was estimated to be 0.3 of one per cent, of the amount
Street-railway companies have received
at risk.
about 28 per cent, of the amount naid in premiums
to old-line companies as returns for fire losses.
Another man, for the old-line comnanies, said
that the companies could give insurance at cost
eventually, and that rates
were being lowered
The debate between the
as conditions improved.
representatives
insurance
co-operative and old-line
The insurance committee
was rather lively.
thought that the traction companies could
itself
unite and carry their own insurance in some way.
Mr. Beggs said: "It is apparent the old-line companies have awakened to the fact that if they
treat us as we have too often been treated in
the past, that perhaps we will put ourselves in a

—

—

position

i"

help ourselves."

Heavy

The

Electric

Traction.

business Thursday morning was the
presentation of the report of the committee on
first

October 27, 1906

"Heavy Electric Traction," by Calvert Townley of
the New York, New Haven and Hartford Railroad.
As it is short, it may be given in full here
As a starting point it seems necessary that the
term "heavy electric traction" should be given a
specific definition.
It is presumed that the definition
include
steam railroads or branches
will
There are,
thereof which have been electrified.

many

however,

roads which have adopted

electric

traction from the start, the weight of the rolling
stock of which, the capacity of the electric equipment adopted and the operating speeds established are as great as or Greater than those obtaining on many ex-steam lines.
These electric
lines include both the elevated and subway roads
in our large cities and many interurban roads as
well.
Your committee is of the opinion, therefore,
in the absence of any other definition, that all
such roads would come within the scope of the
term "heavy electric traction."

The committee would be glad
association a clear definition
to be included by the term

to

of

have from the

what

"heavy

is

intended

electric

trac-

tion."

In the absence of any advice as to the scope and
duties of this committee we have been reluctant
to ourselves to define our scope of duties and to
undertake any particular line of work based on
such definition. It is the opinion of the committee,
which is herewith offered as a suggestion to form
a basis of discussion, that we can best serve the
interests of the association by investigating and
recommending for standardization such matters
pertaining to heavy electric railroading as may
from time to time be referred to us.
The mileage of the railroads previously operated
by steam, and now operated by electricity, is as
yet comparatively small, but the electrification of
several roads entering New York is well under
way, and the projected electrification of other
roads there and in other sections of the country
gives promise that a very large amount of this
kind of work may be expected in the near future.
It is naturally desirable that the interchange of

between

such roads should be facilitated,
this being perhaps more essential than is the case
with the ordinary trolley roads, whose sphere of
traffic

operations is naturally more localized.
On the
other hand, the engineering questions involved in
the electrification of steam roads present many
new features, about which engineers and operating
men are by no means agreed. It would, therefore, be quite as dangerous to at this time undertake too rapid a standardization as it would be
to neglect the subject, and your committee, therefore, feels that the questions should be approached
with caution and treated with prudence.

by John R. McGivney of the
way and Light Company.

New

Orleans Rail-

Rules of Operation.
E. G. Connette submitted a brief report from
the committee on rules.
He said that from answers to inquiries it had been deemed advisable
to revise the interurban rules which were submitted to the St. Louis convention of 1904 so as
to conform to the practice of moderate-speed interurban service. All companies operating high-speed
electric railroads expressed a desire that the committee formulate a code of rules for high-speed interurban service, and, therefore, a set of rules
in pamphlet form for the operation of trains on
high-speed electric railroads was submitted. These
rules conform, as far as practical, to the rules of
the American Railway Association for the operation of steam trains, as the operating conditions
of high-speed electric railroads is so nearly identical with the operation of steam railroads "that the
committee does not believe it is wise to depart
from the steam-railroad practice any further than
changed conditions necessary for the operation of
electric railroads may require.

Concluding Session.

An

executive session on Friday morning concluded the convention.
The report of the committee on municipal ownership was presented by
D. Wyman of Boston. The report of the committee on public relations was presented by Henry
A. Robinson of New York city.
Mr. Beggs, as'
chairman of the committee on compensation for
carrying United States mail, made a report. The
paper on "Handling Public Complaints," by John
A. Beeler, vice-president of the Denver City Tramway Company, was read by the secretary. The
paper on "Leaks Between Passenger and Treasurer," by A. H. Stanley, general superintendent of
the Public Service Corporation of New Jersey, was
read by the author.

C

Pay-as-you-enter Car.
In the discussion of Mr. Stanley's paper W. G.
Ross of Montreal took a leading part. This gentleman's company exhibited a "pay-as-you-enter"
car, and was heartily commended for his enterprise.
vote of thanks was given to the Montreal Street Railway Company and its managers.

A

The next paper, on "Tickets and Rates," was
read by F. W. Coen of Cleveland, secretary of
the Lake Shore Electric Railway.
There was no

McDonald of Montreal explained the operation
of the car as follows
"The pay-as-you-enter car is not a pay-beforeyou-enter car.
The rear platform of the car, as
you have seen, is very large and has been made
the pay office of the car.
When you have 35
or 40 passengers to deal with, your pay office
is sufficient to accommodate them, and while these
35 or 40 persons are getting on, there will be
at least 10 or 15 that will have already passed
through and squared their account and there will
probably remain a bunch of 25 or 30 that must
be attended to.
might mention that our conI
ductors carry four different kinds of tickets, and
must furnish tickets of each of the series to passengers who request them and issue transfers at
the same time; but the issuing of transfers and the
giving of change and tickets is done while the
car is under way, those who have still to be attended to remaining on the platform.
The practical operation is to get your passengers into your
pay office and then start up and collect the fares,
and before you get to the next corner you will
find that 35 or 40 persons will have paid their
fare, and also the satisfaction of knowing- that
the company has. received its proper dues."
As to the transfer question, Mr. McDonald said
that in Montreal the issuing of transfers has practically resulted in
simply handing the transfers
to the passengers.
He continued
"The object which we have in mind is that
which was so ably stated by your worthy president here the other day; we are trying to cut out
the guesswork.
So far, we must admit, we have
been groping around our cars and instructing our
conductors to search for their fares. The conductors oftentimes do this in a searching, suspicious
manner, which is very disagreeable to our patrons.
The pay-as-you-enter car cuts that out.
claim
that the car is also conducive to the safety of the
passengers.
That is our first claim before the
municipalities.
claim that by putting the conductor at the post where he can have control of
his car, we are avoiding accidents.
The conductor
also is benefited by the new arrangement.
Our
men have a right to demand from us a system

discussion.

whereby

Reading of Papers.
H. M. Brinckerhoff of
on "Elevated Railways

New York
and

read his paper
Their Bearing on

Electric Traction."
Among other things
"I think we may say that consideration
of the records and results of elevated electric
operation, aside from the much-argued question of
economy, shows clearly the three following ad-

Heavy

he said:

over steam operation
I. An
increased
per car unit due to greater 'availability
for service' and higher schedule
speed.
2. An
increased capacity for the system in general, due
possible
to
shorter
intervals
at
terminals
and
junction points, abolishing of relays, and general
facility for handling at stops and in yards.
3. An
increased earning capacity due to (1) and (2),
and to more attractive service by reason of greater
frequency of trains possible with economy, a
cleaner and quieter service, etc., giving returns
in larger proportion than the direct ratio of apparent increased facilities."
E. P. Roberts of Cleveland abstracted his rather
long paper on "Electric Railways in
Sparsely
vantages

:

capacity

Settled Communities."

"Interurban Freight and Express" was the title
of the paper read by Edward C. Spring of West
Mr. Spring thought there was a
Milton, Ohio.
tendency rather to over-estimate the importance
Others took issue with this
of this business.
view, and there was a good discussion, in which
George W. Parker of Detroit, Ernest Gonzenbach of Sheboygan, Wis.,
B. Hippee of Des
Moines, Mr. Brinckerhoff of New York, P. P.
Crafts of Clinton, Iowa, and Mr. Spring took

G

part.

Theodore

Stebbins

Mass., author
of the paper entitled "Some Notes on the Evolution of Electric Transportation," was not present,
and his paper was read by title.
At the afternoon session of Thursday (Vicepresident James F. Shaw of Boston in the chair)
the first paper presented was on "Electric Railway
Employes and the Young Men's Christian Association," by E. M. Willis, a railroad secretary of
the Y. M. C. A. in New York city.
Clarence E. Learned, superintendent of inspecof

Cohasset,

Boston Elevated Railway Company,
paper on "Selection of Trainmen."
Next came "Discipline of Trainmen," a paper written by F. W. Brooks of Detroit, but read by
Secretary Swenson in the absence of the author.
Following was a paper on "Uniforms and Ba:lges"

tion

for

then

read his

the

D.

We

We

do their work properly and
we have no right to impose a
duty upon them which we cannot do ourselves.
they

completely,

can

and

"These pay-as-you-enter cars were first introduced by the operation of a single car. The first
car had a seven-foot platform, and the car on
exhibition here has a nine-foot platform, and this
platform was especially designed to accommodate smokers. We have a space of two feet
for smokers.
The car was taken out with a number of our aldermen and representatives of the
press.
They all expressed themselves as greatly
pleased with the car and said it was a decided
nine-foot

improvement.

After this

trip

had been made with

the representatives of the press they naturally
advertised the car with a report of this tour and
with the announcement that the second day after
the car would be put in actual service.
The car

:

:

number on

the front dashboard,
the others and to give

to make it distinct from
notice
that it is
a pay-as-you-enter car.
had no opposition to it for a long time. When
we began to increase the number of cars and began
to reach the more considerable number of that
part of the public which does not care about naying car fare, we began to get letters about the
car, and many letters were sent to the newspapers.
The matter was discussed in the papers to some
extent,
and we discussed the matter with the
editors of the different papers, and they were
thoroughly convinced we were making a reasonable
proposition to the public, and I think that you will
agree that when any corporation makes a reasonable proposition to the public, the majority of the
public will accept that proposition.
The opposition
to the car died away in a short time, and instead
of having any objection to the car now, the pasIt is a more
sengers like to wait for the car.
comfortable car in every way and the passengers
any
annoyance
subjected
to
of any kind
are not
after they have once paid their fare and entered
the car."
Election of Officers.

We

On

the

which

report

C. D.
officers

of

a

Wyman

nominating committee, of
Boston was chairman,

of
were elected

these
President John I. Beggs, Milwaukee, Wis.
First vice-president Calvin G. Goodrich, Minne-

—

—

apolis.

—
—

Second vice-president James
Third vice-president Arthur
son,

F.

W.

Shaw, Boston.
Brady, Ander-

Ind.

—

Members

of the executive committee The presivice-presidents and C. L. S. Tingley, president of the Accountants' Association, of Philadelphia
H. H. Adams, president of the Engineering Association, of Baltimore, and S. L. Rhoades,
president of the Claim Agents' Association, of
Philadelphia.
Mr. Beggs expressed in suitable terms his appreciation of the honor conferred upon him.
He
spoke of the necessity of increasing the attendance
dent,

;

at

the

open sessions.

Resolutions of thanks to the Manufacturers' Association, to the city authorities and street and
interurban railway companies of Columbus, to the
retiring officers and committees and to many others
were adopted.
Ernest Gonzenbach made a plea for recognition
of the smaller companies, and President Beggs
told him that if these companies showed interest
in the affairs of the association they would reNaturally the men who
ceive official recognition.
did the work were entitled to the honors.
He
announced that he would make Mr. Gonzenbach

chairman of the committee to

select

men

to

pre-

pare papers for the next meeting.
The association then finally adjourned.

The New

President.

Beggs, the new president of the American Street and Interurban Railway Association, is
a man conspicuous in the electrical and streetrailway affairs of the country, and he has been
identified with the association for a number of

John

I.

He is president of the Milwaukee Electric
Railway and Light Company and of the United
Railways of St. Louis, making his home in the
former city. In earlier years he was prominently
connected with electrical manufacturing interests,
being for several years district manager at Chicago
for the Edison General Electric Company.
He is
a man of much force and energy, possessing a
keen intelligence and progressive ideas.
Few men
in electrical and street-railway circles in the United
years.

States are more widely known than he.
A man
of excellent business ability, he possesses a fluency
of
utterance
speech-making rather unusual
in
among men of affairs.
high-class and trained
executive already, he will not fail to strengthen
the association by bringing to the office of president the undoubted talents which he possesses.

A

The Engineering

Association.

The

fourth annual meeting of the American Street
and Interurban Railway Engineering Association
was held at the State Fair Grounds, Columbus, Ohio,
October 15-17, 1906. President H. H. Adams of
Baltimore, Md., called the opening session to order
on Monday morning, October 15th, and introduced
Mr. E. C. Spring of West Milton, Ohio, president
of the Central Electric Railway Association, who
gave the address of welcome.
James H. McGraw of New York, president of the
American Street and Interurban Railway Manufacturers' Association, addressed the association briefly.
He called attention to the exhibits, in six buildings,
and said that never before had the manufacturers
made such a comprehensive display. He praised the
facilities at the Fair Grounds and the people of

Columbus.
John I. Beggs of Milwaukee, first vice-president
of the American Street and Interurban Railway

—

:

:

:
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Association the parent association
body in a short speech.

— spoke

for that

President H. H. Adams' Address.

The president then read his annual address. He
described the reorganization of the association, which
was formerly the American Railway Mechanical and

Electrical

Association.

Of

the

work of

the stand-

ardization committee he said

"The committee has met with

liberal

response from

the various roads, and it is hoped, in the future,
that the response will be even greater. At the present time it has under consideration the brake-shoe,
wheel tread, flange, journal box and rail section. In
the work of standardization your committee has endeavored, as far as possible, to confer with the
manufacturers interested in the various parts and it

has met with very encouraging response in every
direction in which it has reached out.
It is the hope
of the committee that among the results to be accomplished in the future will be the standardization of
certain parts of the electrical equipments upon motors
of the same horsepower, such parts as the commutators, brush-holders and brushes, gears, pinions and
axle bearings. This result can only be accomplished
by the full co-operation of the various electrical
companies interested, but I feel sure that when the
committee is ready to take up this question, the
companies will stand ready to assist it in every way
possible.
Before leaving this subject I want to extend my thanks to the committee and particularly
to its chairman, Mr. H. Wallerstedt, for the able
and earnest work that has been done up to the
present time, and, although the work is in its infancy,
I am confident of its success."
In concluding, Mr. Adams said
"We do not necessarily come in direct contact
with the public, rather occupying the position of the
'men behind the guns,' but the engineer's duty to the
traveling public is of the greatest importance. Upon
him rests the question of reliability of service. If
there is trouble in the power house, in the overhead
lines and cables, or on the cars, it is 'up to the
engineer.'
It is his duty to reduce to a minimum
the interruptions due to defects.
Nothing is more
aggravating to the traveling public than interruptions
to the service.
Explanations are not what they want,
but continuity of service. In the period in which
we are operating we are facing questions of great
moment as affecting the relations of Our companies
to the traveling public, and it may be the aim of this
association to so direct its work that it will be of
the greatest assistance in mastering these questions;
and may we as engineers so fulfill our duties to
our respective companies, and through them to the
traveling public, as to give reliable service."
_

Other Business

Monday Morning.

of

W.

B. Brockvvay of Yonkers, N. Y., president of
the American Street and Inteurban Railway Accountants' Association, extended fraternal greetings.

Secretary S. W. Mower of London, Ont, read
the minutes of the various meetings, of the executive
committee which had been held during the fiscal
year, which constituted the report of the executive
committee.
1 hese minutes embody the record of the
work transacted by the committee in the management of the association and the arrangements made
for the annual meeting.
Mr. Mower, as treasurer
of the association also, reported receints of $2,272.63
and a balance of $162.66. President Adams said that,
in the future, he believed t.iat the parent association
would provide funds for committee work with reasonable liberality.
G. J. Smith of Kansas City, Charles Hewitt of
Philadelphia and E. W. Olds of Milwaukee were
appointed as the committee on resolutions.

Mr. Ely Says Another Organization

is

Possible.

At the Monday afternoon

session President W.
Caryl Ely of the parent association was present,
and in the course of a speech urging earnest work
on the part of the Engineering Association to
further the purposes of the reorganized associations he made this interesting statement
"There are companies that have been called upon
to pay large amounts this year for membership in
the association that have, as the manager of one of
them expressed it to me, been 'jumped up' suddenly from $25 a year to $600 a year; and some of
those people are from Missouri, and they want to be
shown. Now, the Engineering association is one of
the most important branches of this reformed organization, and it is one that appeals in the strongest
possible way to some of the largest members of the
association, especially those in the great cities that
are operating elevated roads, subways, etc. and the
number of those companies is rapidly increasing.
Now. there has even been talked of the formation
of a separate association among the larger cities
that have those distinctive properties; and I favor
the organization of such an association, unless it
should take the form of an instrumentality injurious
to this greater organization and if it takes that form
I am unalterably opposed to it, and shall do everything that lies in my power throughout this country
to oppose any such organization."
;

;

Multiple-unit Control.
J. S. Doyle of New York presented the report of
the committee on control apparatus, in which he
said
"It is gratifying to note that the use of multipleunit control apparatus for heavy service has increased during the year so that its use for new
equipments has become the rule rather than the
exception. Both the General Electric and Westinghouse manufacturing companies have continued to
develop this type of apparatus in the respect of
reducing the weight and number of parts, and also

335
increasing the pressure between the contact points
of the switches.
This latter development may be
said to be the greatest improvement accomplished.
The committee noted at the last convention that the
greatest amount of interest was shown in the standard street-car control problem, and Messrs. Olds and
Adams made the statement that they had followed
suggestions of previous conventions and were then
installing equipments with contactors located beneath
the car, which was for the purpose of obviating the
platform cylindrical control failures that have been
so generally complained of in the past.
This particular type of control has been in service some time
now, and the committee expects an interesting report from these gentlemen.
A number of the
members of this association were very strongly
of the opinion that the multiple-unit type of
control for standard street-car service could not
be
reduced sufficiently in
size
to
permit
of
installation in the limited space afforded by the
ordinary car, but this committee is pleased to
state that both manufacturing companies have been
working with this end in view, and have succeeded
in reducing this control equipment so that it can
now be installed on the standard street car.
The great efficiency of the larger types of multipleunit control also obtains in the smaller sizes, so
that this apparatus should be a great improvement
over the present practice. Progress has been made
by each of the manufacturing companies on control
apparatus for heavy railway locomotive work. Single switches having a capacity of from 1,000 to 2,000
amperes have been developed, but inasmuch as these
locomotives have not as yet been placed in regular
service this subject shall have to be deferred until
the next meeting, at which time the control committee hopes to have a more extensive subject to

work upon.

A

discussion of considerable length ensued. Folis an abstract
I can state that the
J. Smith, Kansas City
Metropolitan Street Railway of Kansas City has in
service and has had for three months past 30 cars,
30 feet seven inches over corner posts, with the type
multiple-unit control operating as a single unit,
and from present indications the results will be so
far superior to the platform controller that the
management is to-day considering doing away with
the platform control.
This is because of panics
created by controllers operated on platforms. If any
gentleman here knows the conditions in Kansas City
he will readily see from the grades that at times
our motors are taking in 800 amperes, at 575 volts,
and the average current on our Troost Avenue
Division is 153, on 10 seconds' reading. That current is too heavy to handle on the platform without
danger of having not only the automatic opening, but
the controller short-circuiting and causing a panic
on the car. The people jump off, and they have
even gone so far as to jump through the glass of
the windows, taking the sash with them. From that
viewpoint alone the management is seriously considering the question of substituting the type
control for the
controller on the platform.
E. W. Olds, Milwaukee
started out last year
and put into service 50 cars with the contactor in
series.
The contactor itself, in throwing off the
current, opens a little ahead of the controller. The
cars first equipped with the controllers caused a
little trouble on account of mechanical defects in
That
the construction of the control circuit-breaker.
was remedied, and since that time they have been
working satisfactorily. I will say that we have yet
to have the first fireworks on the front platform
of these 50 cars.
Should a shortTcircuit occur in
operation, as you all know will occur occasionally
on any platform controller, the motorman can at
once throw his handle to a position which stops the
fireworks.
President Adams: I might just add a little word
in connection with that same type of control.
The
first part of the year we put in service 40 equipments. They are four-motor equipments on cars
that are 30 feet eight inches over corner posts,
weighing about 49,000 pounds, with four 65-horsepower motors, and at the same time we put in
service 160 equipments of four-motor cars, weighing
about 45,000 pounds, with four 40-horsepower motors.
These equipments had the
28-b control, the first
having type
28-f control.
have had excellent
the
contactor
combination,
results with the
28-f, or
and we have not had any of the fireworks that Mr.
Olds refers to, and, furthermore, we know that
there is considerable saving on the cylinder and the
contact fingers.
F. E. Case of the General Electric Company said
multiple-unit control is well adapted to cars of 200
horsepower or above, at which size the ordinary
cylinder control becomes somewhat bulky.
Mr. Olds
Mr. Case spoke about cars with 200
horsepower or more. Our Milwaukee city cars are
equipped with 160 horsepower. I do not believe
it
safe to operate the cars with the ordinary
is
type of controller without something in the circuit
found it
which shall open in case of trouble.
under
was practically impossible to place the type
helps
out
in
that
matThe contactor itself
the car.
controller
on
ter
reoairs
to
the
it also reduces the
account of the burning of the controller; and I think
it would be safe to say that the life of the contacts
is increased at least twofold.
have thought for some
Paul Winsor, Boston
years that the platform controller was not a safe
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We

We

We

We
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—

waste feed.
Mr. Kirk:
whether he
not
these

would

I

like

to

ment,

parts that would be standard so far as
particular companies are concerned, but' no
effort
has heretofore been made in this
direction.
Owing to extensions and consolidations
which are constantly taking place in the various
electric-railway systems, an interchange of cars
and equipment will ultimately become necessary,
and it is the hope of the committee that the companies which have not already returned the data
sheets will give them prompt and careful consideration.
The secretary read a communication from the
Central Electric Railway Association recommending the following standards
Brake Shoes
recommend the adoption as
standard of what is known as Master Car Builders' standard type of brake-shoe, brake-head and
key.
these
joint

—We

Journals

wire in the center of the tube with a loop in the
end of it next to the bearing and going to within
about T/s inch of the bearings. Passing through that
We
loop are two or three strands of wool yarn.
have had no trouble on account of not feeding.

Standardization.

On Tuesday morning

the committee on standardWallerstedt of New York
chairman, presented a progress report through
is
Mr. Larned of Pittsburg. Following is the major
portion of the report

of

ization,

M

which

H.

Because of the great amount of ground it will
be necessary to cover ultimately, the committee decided at the beginning of its work that the immediate investigation should be limited to those
questions which have appeared to the committee
as being of the greatest importance and most in
need of early adjustment.
It was further considered wise to confine the investigations to such
parts and dimensions of the particular equipment
under consideration as would make it interchangeable, leaving to the individual worker and seeker
after improvement as wide a field of operation as
circumstances will permit.
The committee has also deemed it advisable to
avoid designs involving patents, and, for the present at least, no attention will be given to the
chemical analysis of the material contained in the
parts to be standardized.
After a careful consideration of the subject, it
was decided to confine the work of the year
to the standardization of brake shoes, flange and
tread of wheels, rails, and journals and journal
boxes.
It will be observed that these parts are
more or less dependent upon (and bear a certain
relation to) each other. As preliminary steps toward standardization, it has been considered necessary to prepare data sheets for the purpose of collecting such data and drawings as would enable
the committee to base its future recommendations
upon the experience and practice of the various
street and interurban railways.
The data sheets and circular letters have been
sent in duplicate to over 800 street and interurban railway companies to be filled out and
returned
accompanying
with
drawings
and

We

effect.

Overhead and Track Construction.
A. Alderman, chief engineer of the Cincinnati
Northern Traction Company, read a paper on "Ties,
Poles and Posts."
An abstract of this paper and
of the following discussion will, it is expected, oppear in a future issue of the Western Electrician.
Charles H. Clark, maintenance-of-way engineer for
the Cleveland Electric Railway Company, presented
an illustrated report on "Ballast." E. G. Simmons
of Milwaukee, Mr. Alderman of Cincinnati, J. M.
Larned of Pittsburg, E. B. Kirk of Oshkosh, Wis.,
H. B. Fleming of Chicago, M. A. Schreiber of Newark, N. J„ Paul Winsor of Boston, W. H. Mc-.
Aloney of Denver and Mr. Clark discussed the paper
C.

The

managers
and engineers of the railway companies realize
the importance of the work, and that they have
given considerable time and thought to the prepasketches.

at length.

Maintenance of Electrical Equipment.
Secretary Mower read the report of the committee on maintenance and inspection of electrical
equipment, of which William Pestell of Worcester, Mass., was chairman.
The methods employed by the Interborough Rapid Transit Com-

ration

of

their

replies

indicate

answers

to

the

that

the

various

questions

asked.

New York

were described. Mr. Winsor
of Boston, Mr. Doyle of New York, Mr. Olds of
Milwaukee, President Adams of Baltimore and
others discussed the report.
The following shows

.

The information obtained by means of these
various data sheets must be carefully collated and
summarized, in order to make it practicable for
the committee to make proper use of the same.
The drawings and sketches must also be studied,
and new ones made up wliich embody the recommendations of the various companies. This means
a large amount of detail work on the subjects now
under investigation, which must necessarily devolve
upon your standardization committee during the
coming years.
It therefore does
not appear to
the committee to be advisable for the association
to
undertake much new work in the line of
standardization of equipment at the present time.
However, it would be well to begin the investigation of the standardization of some few additional
parts of electric-railway equipment in order that
the work of the committee may be continuous
and uninterrupted.
It is expected that the standardization of motor parts will be added to the
work of the standardization committee for the
coming

Boxes

Journal

—We

recommend

We

—We

%

Rails

:

there should not be as successful operation or
control on smaller equipments provided the controller
He did not
is small enough to meet the conditions.
see why there should be any limit to the reduction
of size. His company has developed a controller of
this type small enough to go on any car.
Mr. Smith of Kansas City described an apparatus
conto operate the current-reverser of the type
By a system of bell cranks and
trol mechanically.
levers, connected with a lifting pull lever on the
platform, the motorman has the car under absolute
Said Mr. Smith
control, even though the brake fail.
have had five cases up to the present time
where the man did save collisions and other accidents, as by making a generator of the motor it
will operate within from three to five feet travel
of the car.
Mr. Case: I would just like to supplement Mr.
Smith's remark by saying that his equipment is a
four-motor, and consequently there are two motors
in parallel, so that when the reverser is thrown it
The
will connect them so that they will generate.
same effect would not take place on a two-motor
equipment, because they are not connected in multiple.
I might add that we had produced that mechanism, and also worked on a supplemental switch
which would be thrown when the hand-operated
switch was thrown, to connect the motors in multiple on a two-motor equipment, so that you get the

and

the adoption as standard for journals and journal
boxes the Master Car Builders' adopted standard
so far as applicable to motor trucks for axle
journals, known as 3^4 by 4% by 8 and 5 by 9.
further recommend the adoption as standard
different
for these
sizes
of axle journals the
Master Car Builders' standard journal boxes, journal bearings and journal bearing keys.
Tread and Flange of Wheels
recommend the
adoption of a wheel-tread three inches wide with
flange
inch high and one and three-sixteenths
inches thick at the throat for both city and interur-

ban work.

cups.

oil

The oil cups we use,
Mr. Olds
I have not.
I might say, are made of cast iron with a tube in
There is a
the center which is also cast iron.

why

the trend of the discussion:
Mr. Olds, Milwaukee: The matter of inspection,
of course, we all understand is one of a great
ileal of importance, but, as has been stated, it is
one in which we must be governed to a great
extent by the equipment that we have.
Some of
us have motors that have been in service for
12 or 15 years, whereas others have motors that
are only five or six years old.
Take it in the
matter of bearings, with modern lubrication, dial
is,
oil
lubrication, with the bearings packed with
wool waste, the life of the bearing has been
increased four or five times what it was with the
old grease lubrication, and the inspection
does
not need to be so often.
As Mr. Doyle says, it
goes as high as 11,000 miles,
I have made some
few tests on that, not keeping the exact mileage,
because at the time T made it we were unable to
get at the mileage in a satisfactory manner, but

We

ask Mr. Olds
having any trouble with the oil
is
feeding up on the wick in zero weather in

Manufacturing Company quite agreed with Mr. Case
in relation to the general subject, but rather thought
that in placing the limit at 200 horsepower he had
He could see no reason
got it a little bit high.

pany of
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the car was in practical service and running 16 to
18 hours a day.
I have had a car run for three
months with the armature and axle bearings
have armature bearings
lubricated but once.
that have been in use for over three years with
So that I think
the same method of lubrication.
that the matter of inspection at the present time
one in which we cannot lay down any hard
is
It is one that each of us has
and fast rules.
to work out to a certain extent, but I really believe that as our standardizing committee is able
work, so that we shall be
its
to advance in
able to come to some definite conclusion, we will
be able to make great savings for our companies.
As to the keeping of the mileage of the cars
inspection on the mileage basis I am sorry to say
that at Milwaukee we are not doing that.
am a thorI
have not been in shape to do it.
ough believer in it and expect to put it in pracstated,
year,
as
I
have
but,
tice within the next
on account of the conditions that we are up
against we have been unable to do so.
As to the matter of lubrication, we have been
able to increase the life of the bearings about
three times over the old grease method, but that
does not come up to the length of life of the
newer or later type, which is practically wool-

thing to use. even on a moderate-sized equipment,
and a year or more ago we fitted up 4° ca rs tnat;
have two 65-horsepower motors with multiple conhad a great deal of trouble with those
trol.
controllers at first, principally through a lack of
pressure on the contact and improper function, but
that has been pretty well weeded out now, and those
are
40 cars are giving very good satisfaction.
now equipping 50 more with larger motors on them.
are experimenting now with two cars coupled
together, using an extra set of contacts, extra contact
plates in the reverse circuit on the off position.
couple two cars together permanently with a slide
drawbar, no coupler, which does away with the
scrapers and platform controllers, between the cars;
and with that extra set of plates on the off position
of the controller we are enabled to control from
the front platform two motors on each car with three
wires between the cars.
Mr. Case: I would just like to add that I did
not mean to infer that we do not recommend the
multiple controller for less than 200 horsepower, but
the point is that below that the cost is relatively
higher than it is when it goes into the larger capaciFrom an engineering viewpoint, I should much
ties.
prefer to furnish the multiple-unit type of control
As a matter of fact, we have some in
for all cars.
operation with two motors of 40-horsepower capacThere is no doubt at all that it is a very
ity.
proper thing to do from an engineering point of
view and from an operating point of view, although
the first cost is probably greater.
William Cooper of the Westinghouse Electric and

same

—

:

:

year.

It is our desire to emphasize the necessity of
standardization of equipment.
Some street and
interurban railways have already made sincere efforts to standardize certain parts of their equip-

would
what

for

Street

and Interurban

Railways

— We

recommend
is
known as

the adoption as standard of
the "T" form section of rail
for both city and interurban work.
These suggestions were referred to the committee.
There was considerable discussion, in
which Mr. Olds, Fitz William Sargent, E. D. Priest
of the General Electric Company, W. H. Evans
of Indianapolis, Mr. Smith of Kansas City, Thomas
K. Bell of Philadelphia, H. B. Fleming of Chicago and others took part.
The question was
raised
whether
some definite
recommendation
should not be made.
Finally this question was
referred to a special committee consisting of Paul
Winsor of Boston, G. J. Smith of Kansas City,
W. H. Evans of Indianapolis, T. K. Bell of Philadelphia and John S. Doyle of New York.
On
Wednesday afternoon this special committee presented its report, which was adopted, by which the
recommendations of the Central Electric Railway
Association were merely referred to the standardization committee, with the request that the latter
report on them as soon as possible.
1

Reading of Papers.
Paul Winsor, chief engineer of motive power
and rolling stock of the Boston Elevated Railway
Company, presented a paper on "Gas Engines,"
dealing with the experience of his company with
sub-stations of the company at Somerville and
Medford, Mass. The result so far has been very
favorable to the gas engine.
There was a long
and interesting discussion, to which the Western
Electrician hopes to refer in a future issue.
An excellent paper by H.
Stott, superintendent
of motive power of the Interborough Rapid Transit
Company of New York, was read by Mr. Alfred
Green in the absence of the author.
It related
to "Underground Cables" and was discussed by
Boardman Reed, Mr. Winsor, H. N. Latey of
New York, Charles S. Kimball of Washington,
D. C, and others.
At the afternoon session of Tuesday the first
paper presented was on. "Relative Economy of
Steam Turbines and Steam Engines at Various
Percentages of Rating," by Walter Goodenough
of the engineering department of Stone & WebThis paper, read by Secretary
ster,
Boston.
Mower, will be given in full in a subsequent issue.

G

The discussion on it was brief.
The next paper was entitled "Economy

in

Car

Equipment, Weights and Schedules," and was
prepared and read by E. H. Anderson of ShenecIt was discussed by N. W. Storer of Pitts-.
tady.
burg, E. D.. Priest of Schenectady, Mr. Olds and
W. E. Rolston of Canton, Ohio.

Concluding

On

Wednesday

Business.

morning

the

association

met

with the parent association.
The concluding session was held on Wednesday
afternoon.
The Question Box was presented, and
resolutions of thanks were jextended to the American Street and Interurban Railway Association, to
its president, W. Caryl Ely, to Henry Wallastedt
in

joint session

of New York for his work as chairman of the
standardization committee and to President H. H.
Adams. These officers were elected
President H.
Adams, superintendent of
H.
shops, The United Railways and Electric Company, Baltimore, Md.
Simmons, superFirst vice-president Fred G.
intendent
construction
and maintenance-of-way,
The Milwaukee Electric Railway and Light Company, Milwaukee, Wis.
Doyle,
superinS.
Second vice-president J.
tendent car equipment, Interborough Rapid Transit

—

—

—

New York.
Third vice-president Paul Winsor, chief engimotive
power and rolling stock, Boston Eleneer
vated Railway Company, Boston, Mass.
Secretary and treasurer S. Walter Mower, genCompany,

—

—

;:

;
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eral

manager

Traction

Southwestern

London, Ont.

Company,

—

of the Executive Committee The ofand F. H. Lincoln, assistant general manager, Philadelphia Rapid Transit Company, Philadelphia, Pa.; Fred N. Bushnell, chief engineer the
Rhode Island Company, Providence, R. I. W. T.
Dengan, engineer maintenance-of-way, New York
H. B. Fleming, chief engineer, Chicago City Railway Company, Chicago.
Mr. W. H. Evans of Indianapolis, representing
the Central Electric Railway Association of Ohio
and Indiana, said that that association would be
glad to co-operate with the American Street and
Engineering
Railway
Association.
Interurban
There were other congratulatory speeches, and the

Members

ficers

;

association

adjourned without date.

Accountants' Association.
Street and Interurban Railway
Association the oldest of the subsidiary associations held its convention on Tues-

The American

Accountants'

—

—

Wednesday and Thursday, October 16th to
18th,
inclusive.
W. B. Brockway of Yonkers,
N. Y, the president, was in the chair. After the
opening business President Brockway presented
day,

his annual address.
"I have always

:

He
been

among

said,

of

the

other things
opinion that our
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of the work we perus into hair-splitting and
petty detail, and if we permit full swing to that
tendency, we must each find ourself in such a
narrow way that the larger and more helpful work
must be performed by someone else, although it
is quite
within our present duties and our capabilities.
There are much greater things than
making figures balance.
Don't forget that.
must learn to analyze, to pull apart and compare,
not alone the accounting system, but the financial
plans of our own and other companies.
Banking
methods and the trend of money the corporation
and taxation laws of many states the procedure
followed in reorganization, and many other things
which will readily occur to you are now required.
It makes
it
necessary that we must read and
study much and patiently, that we may come up
in the fullest sense to our opportunities."
At the afternoon session of Tuesday, Mr. H. M.
Edwards, auditor of the New York Edison Company and chairman of the committee on "Electriclight Accounting" of the National Electric Light
Association, stated that he came to the convention
representing that association in search of information in view of the reorganization which was now
pending in connection with his association.

The nature

be recognized.

form

tends

train

to

We

;

;

The Question Box was
A.

Stuart

Pratt,

general

discussed.

auditor

and treasurer

promptly for a reasonable amount.
A feature of
the meeting was the thorough discussion of the
Queston Box.
These officers were elected
President, S.
vice-president,

of

Philadelphia;

first

;

third vice-president,
W. F.
Weh, Cleveland Electric Railway Company, Cleveland;
executive committee, Charles B. Hardin,
United Railways Company; Peter C. Nickel, New
York City Railway Company
E. C. Carpenter,

Company,

Buffalo

;

;

Indiana Union Traction Company; S.
Connecticut Railway and Lighting
Bridgeport, Conn.

W.

Johnson,

Company

of

Convention Notes and Exhibits.
David F. Jennings, Monadnock Block, Chicago, was most energetic in pushing Streeter's

new

pivot

journal

To enumerate

bearings.

of the graphite specialties presented at the Columbus street-railway convention
by the Dixon Crucible Company of Jersey City,
N. J., would require a great deal of space.
The
Dixon products were certainly well represented by
Charles H. Spotts, F. R. Brandon and L. H.
all

Novelty Incandescent Lamp Company.
American Steel and Wire Company.

General Electric Company.
Chicago Pneumatic Tool Company.

Dearborn Drug and Chemical Works.
John A. Roebling's Sons Company.

Rhoades

L.

Henry C. Bradley, of the Union
Traction Company of Chicago
second vice-president, Andrew
Farrell,
International Railway
J.

EXHIBITS AT THE COLUMBUS STREET-RAILWAY CONVENTION.
at the same time and place with
the other associations is not the most satisfactory
plan for us to follow.
I am fully cognizant of
all the arguments on both sides of the question,
and I am still of the opinion that, at some early
day, this association must hold its annual meeting
at its own time and place
and it may follow
whatever plan it may desire or find proper without having to, at every point, square up to the
other associations, so as not to affect them or
let them affect the plans we find in our judgment
Those of you who have
to be the best for us.
attended most of the meetings of this association
will remember that at only five out of 11 meetings have we been able to deliberate in the ways
we know to be best for accounting subjects,
and one of the five satisfactory times was that
one when we did meet alone at our organization meeting.
"We are certainly, at this present time, in a much
different place than we occupied 10 years ago.
There is no doubt that greater demands are made
upon us as a class than there were at that time.
are not mere tabulators of figures any more.
have become, in a large measure, business advisers and one of the five senses making up the
whole of the business body. Therefore, it is well
to give consideration to our needs in filling oiir
The necesduties up to which we must measure.
sity of a broad mind is so apparent that it must

meeting annually

;

We
We

of Stone & Webster of Boston, read a paper, "The
Use of Curves in Statistics," on Wednesday afternoon.
It was discussed with great interest by the

members.

Ham

Washington, chairman of the
of
AcClassification
committee on "Standard
counts," read the report of that committee and
the
appointed
to
attend
also of the committee

W.

F.

of

convention of the National Association of Railroad Commissioners, held in Washington in April.
Officers were elected for the ensuing year as
President, C. L. S. Tingley, Philadelphia
follows
second
vice-president, J. H. Neal, Boston
first
vice-president, C. F. Bryant, Bridgeport, Conn.
third vice-president, Charles L. Wight, Des Moines;
secretary and treasurer, Elmer M. White, Birmingham, Ala. executive committee, W. B. BrockH. T. Bunn, Knoxville,
way, Yonkers, N. Y.
A. Stuart Pratt, Boston; H. S. Swift,
Tenn.
Toledo.
:

;

;

;

;

Claim Agents' Association.
Claim Agents' convention was held on
Monday, Tuesday and Wednesday. S. L. Rhoades
of Philadelphia, the president, and B. B. Davis
of Columbus, the secretary, were in their places.
A number of papers were read. The general idea
seemed to be that all just and fair claims against

The

.

the

street-railway

companies

should

be

settled

The advertising novelty
the distortion mirrors.

Snyder.

was
of

of

this

booth

Frank D. Masterson looked after the interests
the
Chase-Shawmut Company, Newburyport,

Mass.

Manager

Assistant

Milton

Hartman

of

the

Buckeye Electric Company of Cleveland arrived
on Thursday and spent the day at the Columbus
convention.
of New York, technical adviser
the sales department of the Sawyer-Man Company, was decidedly "in evidence" at the VVestinghouse booth.

Guy V. Williams

to

W. H. and

A. S. Elliott looked after the inof the Elliott Bros. Electric Company of
Field coils, armature coils and
Cleveland, Ohio.

terests

commutators

were

exhibited.

President F. Bissell of the F. Bissell Company
of Toledo, Ohio, assisted by T. C. Norton, was
on hand at the Frank Ridlon booth looking after
the interests of northern Ohio.

No

better index of the wonderful progress of
Ohio Brass Company of Mansfield, Ohio, could
have been presented than the company's exhibit
C. K. King of the company as
at the convention.
usual was most prominent among the company's

the

host

of

representatives.

Advertising

Manager

;
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Young, too, deserves much credit for
work in advertising the Ohio Brass Company
the Columbus convention.

Charles D.
his
at

annual banquet was held at the Great
Among
Southern Hotel on Thursday evening.
the speakers were H. J. Booth, H. M. Daugherty,
D. J. Ryan and H. G. Hutchins.

The

Donald Parsons presented in actual operation a
very complete apparatus for making blue-prints
This machine is
by the light of an arc lamp.
made by J. H. Wagenhorst & Co., Youngstown,
Ohio.

There was shown also a complete
-drills and hammers.

line

of

October
pneu-

matic

"Kirk,"

more

or,

formally,

Mr. Kirkpatrick, of

McRoy

Clay Works, was in Columbus during
Mr. Kirkentire street railway convention.
patrick's company made no attempt at an exhibit,
but that gentleman was most active, as usual, doing
the honors in his inimitable and Chesterfieldian
manner.
the
the

John A. Roebling's Sons Company, Trenton, N.
exhibiJ., in addition to making a very practical
tion of its products, was represented by H. L.
Shippy, A. M. Whaley, G. R. Mitchell, W. W.
Affleck, J. W. Brooks, A. B. Conover, Mr. Swartz,
The display
Mr. Henry and W. P. Bowman.

Southern white-cedar poles and other "electrical
lumber" received attention at the exhibit of the
Southern Exchange Company, which was repreChamberlin and Walter E.
sented by E.
G.

consisted of the practical exhibition of the application of rail bonds, car cables, electric wires and

Mitchell.

cables,

A

new lightning arrester appeared under the
auspices of the Oleson-Williams Company of ToElectrical tests were shown in operaledo, Ohio.
tion to illustrate the features of this new arrester
in connection with a 500-volt circuit.
Western Manager J. R. Wiley of Chicago,
Southwestern Manager E. J. Pietzcker of St. Louis
and Manager T. E. Hughes of Philadelphia were,
as usual, "doing things" for the Standard Underground Cable Company of Pittsburg, Pa.
was perhaps the
Secretary B. V. Swenson
The secretary, who
busiest man at the convention.
is also the treasurer, is not elected by the associa-

W. N. Matthews &

armature and

field

coils.

Western

the

.

;

The Speer Carbon Company

of St.

Marys made

a happy hit in selecting a corner in one of the
best buildings in the fair grounds.
Under the
management of G. P. Fryling of the company a

Bro.

George Cragin, C. S. Marshall, F. A.
Keys, C. S. Knight, R. B. Ayers, R. K. Sheppard,
D. Sutherland, ^. Banchards, George Long,
J.
George Chandler, Henry Pratt, C. R. Sturdevant,
J. M'. Holloway and Thomas Lavin.

The
delphia
exhibit

:

Electric Storage Battery Company of Philamade an interesting and comprehensive
illustrative of their storage, cells.
There

R cells, one containing 55
the other 83, a carbon regulator, compensating hydrometer, signaling hydrometer, recording hydrometer, automatic cell filler, several Manchester positive and box negative plates mounted
The company was represented by
on boards.
C. Blizzard, H. B. Gay and G. H. Atkins.
were shown two type

plates,

"Everything in carbon" might have been the
catch-word over the exhibit of the National Carbon
of Cleveland.
Under the management
of N. C. Cotabish it is safe to say that there were
specialties
of
the
slightest
interest to streetno
railway men, practical or theoretical, that were
Carbon brushes, arc-light carbons and
not shown.
carbon specialties of all kinds were tastefully and
Assisting Mr.
convincingly presented.
Cotabish
A. G. Summerell,
were the following gentlemen
F. D. Kathe and J. F. Kerlin.
:

The Gould Storge Battery Company of New
York made a most interesting exhibit of its various
types of plates,
lead-lined tank;

including

tank

type

;

21

plates,

19

plates,

O,

49 plates, type U, in
type S, in lead-lined
in Appert glass tank

Buckeye Engine Company.
Crouse-Hinds Company.

Allis-Chalmers Company.
Franklin Electric Manufacturing Company.

Speer Carbon Company.

1906

Company

Electric Company the
D. & W. Fuse Company of Providence, R. I.,
under the direction of W. F. Sisson and C. E.
Harmon, made an exhibit of Deltabeston magnet
wire, showing the great heat-resistance properties
of its insulation
enclosed D. & W. cartridges,
enclosed fuse cut-outs and boxes were also shown.
Messrs. Sisson and Harmon were indefatigable in
their efforts for the good of the company.

Adjoining

company

27,

EXHIBITS AT THE COLUMBUS STREET-RAILWAY CONVENTION.
tion,

Mr.

appointed by the executive committee.
Swenson will undoubtedly be re-appointed.
but

Headed by Robert F. Carr the Dearborn Drug
and Chemical Works of Chicago made a handsome
exhibit of water-purifying preparations, also lubricating oils and greases.
Assisting Mr. Carr were
Grant W. Spear, Dan Delaney, Paul T. Payne
and W. O. Clark.

Among

head men of the large manufacturing

stitutions that appeared at Columbus
Heger, assistant to the president, W.
side, of the Allis-Chalmers Company.
is

one of the old-timers

the

in

and was warmly welcomed by

Western
Electrical

in-

was W. S.
W. WhiteMr. Heger

electrical business
his host of friends.

Manager Hammond of the American
Works, assisted by Bond Wister, were

in constant attendance.
Mr. Hammond, since succeeding
Manager Frank Donohoe, promoted to
New York, to the position of western manager of
his company, has done most excellent work in the

West.
Following arc the names of the gentlemen
looked

after

Chicago

the

very

Pneumatic

interesting

Tool

exhibit

Company,

who

of

Chicago-

W. Huntley, W. O. Duntley, C. E. Walker, C.
and Edward Aplin.
A complete line

Coates

drills and grinders
were portable electric

electric

there

was
drills

the

J
B.
of

exhibited,
and
for rail bonding.

most complete line of Speer high-grade generator
and motor carbon brushes was presented and
other carbon specialties.
Mr. Fryling was accompanied by Mrs. Fryling.
Many were the requests for J. S. Speer's book on "Carbon Brushes."
Secretary Albert L. Tucker, of the International
Register Company, 124 W. Jackson Boulevard,
Chicago, was active at the Columbus street railway
convention.
Mr. Tucker was for many years connected with
the
executive
department of the
Western Electric company at Chicago.
He recently accepted the secretaryship of the International Register Company. The company's booth
was attractive and generally filled with visitors.

The Heany

Fire Proof Wire Company of York,
through William H. Easton, made an interesting and convincing demonstration of the splendid
fireproof qualities of its asbestos-covered wire and
the ability of the insulation to withstand a red
heat.
In conjunction with this exhibit J. J. Kesler,
the well-known chemist and varnish expert,
accompanied by W. N. Eckel, made a most inPa.,

teresting exhibit, too, of the heat-resistance
ties of their insulating varnishes.

quali-

"Bonds" were the subject of the very handsome
made by the American Steel and Wire
Company, Chicago, and this included, too, a very

exhibit

complete

line

a

of

is

list

of rail-bonding tools.
The following
the gentlemen who represented the

glass jars
also photographs of large installation
for railway and lighting plants.
The Gould company's interests were looked after by Manager
H. N. Powers of the Gould telephone-battery department and Western Manager R. H. Watson of
Assisting these
the
company's Chicago office.
gentleman was J. P. Eipper.
;

N. Mathews & Bros, of St. Louis, repreby Claude L. Mathews and James R.
Kearney, had a comprehensive exhibit showing

W.

sented

Stombaugh guy anchor, Kearney cable clamp,
Holdfast lamp guard, O. K. sleet cutter and Lima
jack box.
The use and saving to be made by
the Kearney cable clamp was very clearly shown.
The firm had three miniature corner poles showing a comparison of the methods of turning a
corner with the Kearney cable clamp and the old
From 10 to IS feet of cable
cut and "make-up."
are saved by use of the clamp.
The Crouse-Hinds Company of Syracuse, N. Y.,
the

as

is

usual at

all

conventions,

came

to

the

front,

and this time the following-named gentlemen were
most energetic in pushing the exhibit: A. F. Hills,
The display conN. Shute and C. M. Crofoot.
mainly of the Crouse-Hinds
headlights.
sisted
There were shown Imperial arc headlights and
combination and arc 'and incandescent headlights.
Also Syracuse changeable incandescent headlights.
In addition to these much attention was given to
pushing the well-known Crouse-Hinds condulets,

;;
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Harpoon guy anchors and

the

Norbitt

porcelain

specialties.

Secretary

S.

Street Railway
the interests of

;

A. Benedict "did" the Columbus
Convention most energetically in
Buffalo.
J. P. Devine Company of

This institution has made a specialty for a number of years of the introduction of the Passburg
vacuum drying apparatus among the electrical
Mr. Benemanufacturers of the United States.
dict made his headquarters in the booth of the
The advantages of
Standard Varnish Works.
Passburg impregnated coils over coils treated in
To the thinking
the ordinary manner are many.
electrical engineer the Devine Company's process
is worthy of careful study especially where great
dielectric strength is sought.
_

The Buckeye Engine Company of Salem, Ohio,
made the hit of the convention with its souvenir
Colonel C. H. Weeks' roses
buttonhole bouquets.
have now become a standard souvenir of the
When one realizes
conventions.
street-railway
the thousands of flowers that, under the colonel's
direction, were attached by two handsome young
ladies, one to each of the badge wearers, it is
easy to understand the popularity of Buckeye
engines, to say nothing of that of Colonel Weeks
himself.
Colonel Weeks made no attempt at a
large exhibit beyond a model Buckeye engine.

Emporium

finished

is

it

St.

will

be run on new

Marys factory

refilling

business.

will
It

is

reported that the lamp company is preparing to
launch a new incandescent lamp. Assisting at this
exhibit was A. J. Jackson.

The Franklin

Electric

Manufacturing

Company

Hartford, Conn., showed the Franklin streetrailway lamp.
unique feature of this exhibit
was a vibrating machine designed to reproduce
the conditions under which incandescent lamps
operate in street-railway service, on cars, etc. The
filament of this lamp is anchored at its lowest
point and is supported direct from the stem.
This is accomplished by means of a small glass
column extending from the stem past the upper
of

A

The filament is
portions of the filament coil.
fastened
to
an anchor
wire
securely
welded
the glass column, and the greatest possible
in
rigidity
support is thus
obtained.
of filament
Vibration is sustained equally at all parts of the
filament, and not at one point as in the case of
ordinary incandescent lamps.
All possibility of
the filament drooping or touching the bulb is
removed. The company was represented by P. S.
Klees, C. Leonard and F. E. Wilson.
Electric Company's representatives
Columbus convention were W. L. Stockton,

The Western
at the

:

with the splendid
ern

Company.

facilities possessed by the WestCompany's Hawthorne works for
for
heavy electrical
the market

Electric

competing
apparatus

The
which

in

of

all

kinds.

of the Allis-Chalmers Company,
occupied 1,400 square feet of space, was
exhibit

green and black.
Palms
also used to give greater
The exhibit proper consisted
attractiveness to it.
of apparatus used by street-railway systems, promidecorated

throughout

in

and cut flowers were

among which were two Allis-Chalmers
way motors, one of So horsepower and the

nent

rail-

other
of 75 horsepower, together with controller and resistance grids
a complete line of Christensen airbrake apparatus, now manufactured solely by the
stationary and movable
Allis-Chalmers Company
blading from an Allis-Chalmers steam turbine
Allis-Chalmers power transformers, both assembled
and in various stages of construction
AllisChalmers induction motors, potential starters, etc.
The air-brake apparatus was assembled on a
frame similar to the arrangement used on a car,
and was put in operation whenever anyone wished
Visitors had a further demto see it working.
onstration of the efficiency of the Christensen air
operation of the streetobserving
the
brake in
The induction morailway system of Columbus.
tors exhibited by the Allis-Chalmers Company, although not strictly in the line of street-railway
;

;

;

Gould Storage Battery Company.
National Brake and Electric Company.

Westinghouse Electric and Manufacturing Company.
National Carbon Company.

Western Electric Company.
Electric Storage Battery

plant

lamps exclusively and the
be devoted entirely to the
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Assisting in the dispensation of this most artistic
hospitality were V. T. Price and G. W. Pope.
S.

I.

Wailes,

J.

T.

Cunningham,

W. H. Goble, W. M. Bisel, W. H.
W. R. Crawford, Bert Aikman, G.
R.

P. Tell

and George

S.

E. Perry,
Beattys, Jr.,

J.

S.

Hastings,

Hastings were most

in-

defatigable in presenting to the street-railway people the most interesting exhibit of the National
Brake and Electric Company of Milwaukee.
sight of this outfit is necessary to give a comThere
prehensive understanding of its merits.
were shown a complete straight air-brake equipment, complete straight air-brake equipment with

A

emergency

feature, one new-type air compressor,
sectional air compressor, sectional slide valve, sectional emergency valve, supply parts for air-brake

equipments.
President R. K. Mickey of the Novelty Incandescent Lamp Company, St. Marys, Pa., made a
handsome exhibit of incandescent lamps. It will

be remembered that Mr. Mickey went into the
independent lamp business within the last year
with a small plant at St. Marys, operating on refilled
lamps.
The company, however, was later
Mr.
At
St.
Marys
capitalized
at
$100,000.
Mickey's factory has been increased to take care
of rapidly growing refilling business and a fine
new factory is building at Emporium, Pa., which
When the
will be completed in about 60 days.

C. A.
staff, street railway apparatus
Howlett, power apparatus sales, Chicago D. C.
Guest, railway department; E. A. Burrows, general sales staff, in charge of railway switchboards;
H. Walton Heegstra, advertising manager, Chicago; F. D. Killion, D. & W. fuses, New York;
R. H. Harper, general sales staff, railway departmanager at Cincinnati
Milnor,
T.
L.
ment

general sales

;

S.

;

;

Ridgway &

Co.. local representatives at

Columbus

power

apparatus' sales, Chicago.
The company made no attempt at a large and
comprehensive exhibit of its heavy power maThere was, nevertheless, shown a fine
chinery.
line of general railway material, and a specialty
was made of the Electros Manufacturing ComThere was distributed as a souvenir
pany's line.
a pin tray made of Thomas' overhead insulating
material, for which the Western Electric ComThe company's new advertising
pany is agent.
manager, H. Walton Heegstra, made his initial
bow at the Columbus convention. M'r. Heegstra
was indefatigable in looking to the advertising inof his company; he distributed among
terests
other things an artistic pamphlet entitled "HawThe envelope containing this
thorne Works."
book, carrying a dainty picture of "Our Gateway
F.

R.

Babcock,

— Open
in

and Look Through," was tempting enough
insure perusal of the "Hawthorne
to

itself

Works."
advertising

Anyone

glancing over
cannot but

literature

this

be

piece

of

impressed

apparatus, were a constant center of attraction.
The steam-turbine model also underwent almost
Visitors were particularly inconstant inspection.
terested in the method of securing the blading
and of protecting its tips by means of a shroud
ring.
The exhibit was in charge of C. A. Tupper.
Other representatives of the company present were
Randall, W. W. Power, J. H. Denton,
F.
C.
W. S Doran, G. B. Foster, W. T. McCaskey,
A. N. Libby, W. S. Heger, C. A. Stranahan, H.
A. Strauss, M. W. Thomas, George Voigt, H. S.
Buell. F. C. Colwell, C. E. Lord, W. J. Buckley,
W. H. Powell, Ervin Dryer, Fred L. Webster, J.
W. Murray, J. W. Gardner, A. Brodock, B. A.
Behrend, Louis Bogen, E. Mattman, David Hall,
W. B. Spellmire, W. J. Richards, W. D. Pomeroy,
B. Ellshoff and Lea Nicholson.
"

occupied one whole
failbuilding in the
It was lighted by Nernst lamps, Cooper
grounds.
each
Hewitt lamps and Westinghouse arc lamps,
of these types having its peculiar advantages.
most comprehensive line of apparatus was on
including almost every type of device
exhibit,
used in the electric-railway field. There were, of
course, several railway motors. An interesting part
of the exhibit was the Westinghouse unit-group
This
system of multiple control in operation.
system, which has been developed by the Electric
Company, is an ingenious combination of electro-

The Westinghouse

side

of

the

exhibits

Agricultural

A

——

—
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magnetic and pneumatic devices which produce a
reliable and effective method of controlling from a
Inpoint a single car or a train of cars.
cluded in the electric exhibit was also a complete
circuit-breakers,
line of detail apparatus, such as
lightning arresters, fuses, fuse blocks, etc., and
The Westinga line of switchboard instruments.
house M. P. (multipath) lightning arrester, which
is suitable for either alternating-current or directBy a
current service, embodies a new principle.
special method of development tests, an arrester
has been produced which has an indefinite length
of life and offers a freedom of discharge said to
be many times greater than any low-voltage arThe arrester takes
rester now on the market.
discharge
its name from the fact that the static
separates itself over the block along a number of
minute discharge paths. The Westinghouse Traction Brake Company had working racks of several
number of cars on exair-brake equipments.
hibit in other sections were of special interest because fully equipped with Westinghouse air-brake
Among the
apparatus of the improved type.
Westinghouse men present were the followingnamed: J. B. Allan, J. A. Brett, L. M. Cargo,
William Clegg, Jr., C. S. Cook, H. P. Davis, W. F.
Fowler, Guy H. Gibbs, J. J. Gibson, A. L. Humphrey, S. N. Kintner, W. M. McFarland, J. C.
McQuiston, C. F. Medbury, L. A. Osborne, C. S.
Powell, C. W. Regester, F. F. Rohrer, F. H.
Shepard, O. T. Smith, H. C. Stier, N. W. Storer,
T. Varney, J. E. Webster, Edwin Yawger.

STATION.

single

CHAPTER

order

from

Plants.

— In

parts

all

United

the

of

and

States

can,
a fairly
and operative costs

man

The

may

expense of a plant

operative

be
separated into items, as shown in the following
The percentage accorded to each item of
table.
expense in the total account was determined from
total

annual reports of a large number of stations
may be taken as fairly representing actual
results.
Small installations will show high labor
and low fuel percentages, while the larger installations will give the opposite results, low labor and
high fuel percentages.
the

and

Approximate

I-'roportion

Items Constituting Expense

of

Account.
Per Cent.
Salaries and wages
and materials

30

Supplies
Fuel

17
17

on bonds, insurance,

Interest

rents,

taxes,

36

etc

reports

the

received

it

was

possible

to

an average value of the cost of producing
This average cost was found
to be 2.77 cents, with coal at an average price of

obtain

kilowatt-hour.

turbine promises to reduce this cost
of production materially, a 5,000-kilowatt turbine
unit now in operation furnishing current at the
switchboard at one-half a- cent per kilowatt-hour,

with coal at $2.25 a ton.
This figure cannot be
reached with the smaller turbine units of topromises small
day, but the immediate future
turbines, the steam economy of which will be equal
to or even better than that obtained by Corliss
.

On

investment recorded in the plants
data was received it was shown
that the total yearly operative and maintenance
and 15 per
cost of a plant will run between
cent, of the initial investment.
This affords a
ready means for obtaining the approximate yearly
outlay necessary to keep in operation a lighting"
plant, the initial cost of which has been previously
determined.
Another source of information states that the
total
expense per year will average, in wellconstructed plants, $55 to $60 per kilowatt cathe

pacity.

The

following estimates are given on belted apparatus.
Proper increase for direct-connected machinery may be obtained from the proper tables.
The item "Boiler" includes boiler and necessary
appurtenances, pump, heater, injector, etc.
Average Cost of Construction of a 450-LiGHT Alternat-

;

;

;

ing-current Plant.

;

Memphis

Station

;

;

;

Frank H. Gale,

New

York.

Production of Natural Gas

in

Equipment.

1

Louisiana appeared for the first time as a gasproducing state, and notable increases over previous
production were shown by Kansas, Oklahoma and
Indian Territory. Kansas showed an increase of 49
per cent, over its previous production, and the combined production of Oklahoma and Indian Territory
was 161 per cent, over the production of 1904.
A falling off in value is shown in Indiana, Kentucky and Tennessee.
The great gas fields of
Indiana have shown a steady decline since 1002, and
the value of the output last year was considerably
less than one-half of the maximum production.

$929.00
845.00
75-oo
27.30
775-oo
125.00

Piping

905.

Belt
Generator,

25-kilowatt

Switchboard

wired

to

set

generator

Line Construction.
Transformers, 400-light capacity
$28.00
$36.00
$47.00
$58.00
$64.00
300 lamps and sockets
Wiring up 300 incandescent lamps (open work)
Six alternating-current arc lamps at $18.00
10 12-light
S 20-light
3 30-light
1 40-light
1 50-light

at
at
at
at
at

arc lamps
3,000 feet No. 6 feeders, 345 pounds at 20 cents, delivered to pole
15,000 feet No. 8 feeders, 1,200 pounds at 20 cents,
delivered to pole
75 poles (30-ft.), set with arms and insulators, at
$3-5°
Balance, labor on line and incidental expense
Stock-room supplies

Wiring

.

Total

280.00
180.00
141.00
58.00
64.00
90.00
350.00
108.00
42.00
69.00

240.00
262.50
100.00
100.60

$4,860.80

Average Cost of Construction of a 750-LiGHT Alternating-current Plant.
Station Equipment.
P>oilcr (60 in. by 14 ft.) and stack (iron), set ready
for

operation

Engine

Equipment.

Line Construction.
Transformers,

capacity
25 12-light at $28.00.
20 20-light at $36.00
10 30-light at $47.00
5 40-light at $58.00
4 50-light at $64.00
1,000-light capacity in meters from
1, 400-light

700.00
720.00
470.00
290.00
256.00
10

to

50 lights
500.00
330.00
1,300.00

each
i.ioo incandescent lamps

and sockets

alternating-current arc lamps at $18.00
'

Wiring arc lamps
25,000 feet No. 4, 4,125 pounds at 20 cents
12,000 feet No. 8, 960 pounds at 20 cents
130 poles (30 and 35 ft.) at $4.50 each, set with

arms and insulators
Balance, labor on line and incidental expense

(n

270.00
105.00
825.00
192.00

585.00
400.00
200.00

Total

$13,239-00

Average Cost of Construction of a 3,000-LiGHT Alternating-current Plant.
Station

Engine (20 by 20

in.)

Equipment.

erected on foundation

Two

boilers (72 in. by 16 ft.), set
Stack (iron), 100 by 42 ft., with breeching
Piping

'.

(inc.)$ 3,400.00
3,130.00

485.00
500.00
100.00

Belt

Generator, 150-kilowatt set
Switchboard, complete, set and connected

a.^o.oo
to

gen75°-oo

erator

Line Construction.

by 12

$1,196.00
in.), erected

on foundation (inc.). 1,080.00

Piping

1 50.00
33.00
1,125.00

Belt

Generator, 45-kHowatt set
Switchboard, wiring connections

made

to generator.

Transformers, 3,000-light capacity
1,400.00
1,080.00

50 12-light at $28.00
30 20-light at $36.00
15 40-light at $58.00
10 50-light at $64.00
3 100-light at $99.00
2 200-light at $157.00
3,000-light capacity of meters from 10 to 200 lights.
3,000 incandescent lamps and sockets

Wiring

above

870.00
640.00
297.00
3*4-00
1,800.00
900.00
3i5°o.oo
360.00
140.00

lamps

20 alternating-current arc lamps at $18.00 each....

Wiring arc lamps
3, 4,830 pounds at 20 cents, de• •
pole
livered
to
4,000 feet No. 4, 660 pounds at 20 cents, delivpole
ered to
3,060 feet No. 6, at 20 cents
200 poles (40, 35, 30 ft.) at $4-75. set with arms
and insulators
Balance, labor on line and incidental expense
Stock-room supplies

23,000 feet No.

966.0c
132.00
69.00

950.00
500.00
300.00

$25,733-00

Total

[To be

continued'.!

BOOK TABLE.
of Electrical Machinery. By
Francis B. Crocker and Schuyler S. Wheeler (reNew York: D. Van Nosvised sixth edition).
trand Company. 1906. Pp._ (4^ by 6M), vii., 223,
with 131 illustrations. Price, $1.
This admirable little work is peculiarly adapted
for the use of practical men. It presupposes a certain amount of knowledge of matters electrical on
the part of the reader, so that none of the space^ is
taken up by elementary descriptions or general principles.
As far as was possible information has been
condensed into tables covering the various cases £pt

The Management

Boiler and stack (iron) ready for operation
Engine erected, including foundation

During the year 1905 the value of the natural gas
produced and sold in the United States, according
to a forthcoming report of Mr. W. T. Griswold of
the United States Geological Survey, exceeded that
of any previous year by $3,066,099.
It amounted
to $41,562,855.
This result has been accomplished by
a general advance in price rather than by any
increase in the quantity of gas produced.
Out of 16
states in which natural gas is produced but two show
a decrease in value in the year 1905 as compared
with 1904. The greatest increase during 1905 was
in
West Virginia, where the increased value
amounted to $1,961,655 more than the previous year.
Pennsylvania
shows an increase of $1,057,442.

Station

Boiler (72 in. by 16 ft.) and stack (iron) set ready
for operation
$ 1,796.00
Engine (16 by 14 in.) erected on foundation and
including same
1,775.00
Piping
300.00
Belt
75-00
Generator, 75-kilowatt set
1,650.00
Switchboard, wiring connections made to generator.
500.00

total

which

n

G

350.00
300.00
150.00

ing-current Plant.

engines.

from

62.60

$7,828.60

Stock-room supplies

a ton.

The steam

420.00
360.00
235.00
174.00
128.00
180.00
720.00
216.00
84.00

Average Cost of Construction of a 1,500-LiGHT Alternat-

15

From

$2.09

-

Wiring above lamps

Total

a

15 12-light at $28.00
ro 20-light at $36.00
5 30-light at $47.00
3- 40-Hght at $58.00
2 50-light at $64.00
600 incandescent lamps and sockets
Wiring 600 incandescent lamps (open work)
12 alternating arc lamps at $18.00
Wiring arc lamps
2,500 feet No. 4, 313 pounds at 20 cents, delivered
to pole
15,000 feet No. 6, 1,725 pounds at 20 cents, delivered to pole
10,000 feet No. 8, 850 pounds at 20 cents, delivered
to pole
100 poles (30-ft.) set with arms and insulators, at
$3-5o
Balance, labor on line and incidental expense
Stock-room supplies

Total

of value.

A

;

Lighting

accurate estimate on the initial
It will be underof an electric-lighting plant.
stood, however, that these figures represent averages and are accordingly absolute for no particular
They will be of use in estimatset of conditions.
ing the outlay of money needed to build and
operate a plant, and along these lines should be

from

;

Line Construction.
Transformers, 750-light capacity

XV.

therefore, submit to the central-station

the Central
novel and inIllinois Construction Company.
teresting feature of the company's exhibit was a
CP 21 air compressor from which various parts
have been so cut out as to permit examination
For
of all the various details of construction.
the first time at any convention there was exhibited this company's commutating-pole motor for
This motor is known as the GE too
railway use.
and has a normal rating of 100 horsepower. Line
material and general railway supplies were also
displayed.
One of the most ingenious devices
recently presented to the trade is the large-capacity automatic circuit-breaker shown by the GenThis device consists of a
eral Electric Company.
motor-operated circuit-breaker in combination with
It has
a
a main switch also motor operated.
The Gencapacity of 12,000 amperes at 650 volts.
eral Electric Company's exhibit space was lighted
by 250-watt Gem lamps with Holophane reflectors.
Besides these, the new Tantalum lamp was also
Among those representing the company
used.
following
named:
R.
Lovejoy,
were the
J.
D. RosenSchenectady; C. C. Peirce, Boston;
thal, St. Louis
R. E.
H. L. Monroe, Chicago
Moore, Philadelphia; E. H. Ginn, Atlanta; J. J.
Mahoney, New York; H. H. Crowell, Buffalo;
E.
C.
E.
Barry,
H. Anderson, Schenectady
Schenectady H. N. Ransom, Schenectady
E. D.
Priest, Schenectady; W. G. Carey, Schenectady;
F. E. Case, Schenectady
W. J. Hanley, Columbus
M. M. Corbin, Cincinnati
H. H. Corson,

on

Construction and Operation.

preparing the following data on the cost of plants,
the writer has made use of information collected

The General Electric Company exhibited a portable air-compressor outfit, which promises to fill
in a satisfactory manner the demand for such apconsists of a portable truck with
paratus.
It
4 by 5-foot platform, with a compressor, governor
and gauge mounted on top of the platform, while
It is equipped with
the tanks are located beneath.
a portable connecting cable and hose, the entire
outfit making a most convenient addition to the
equipment of a car-barn or repair shop of the
Mercury arc rectifiers were also
electric railroad.
The very considerable interest on the
shown.
part of railway men in the single-phase system
led the General Electric Company to exhibit a
complete equipment, an adaptation of the SpragueGeneral Electric multiple-unit control system to
The simplicity of this outfit,
single-phase work.
which is most complete and flexible, is quite in
contrast with complicated designs exhibited at earlier
conventions. The equipment shown was one of those
manufactured

Its

Cost of Plants.

Alternating-current

A

being

Hints on

Practical

.

300.00

to arise in practice.
None of the five parts into which the book is divided will be more acceptable than Part III., "Locali-

zation and Remedy of Troubles." Here every reasonably conceivable derangement or defect of generators and motors is taken up in concise, systematic
manner, under the headings "Cause," "Symptoms"

and "Remedy."
On page 86 of Part I. appears the important
statement: "Almost all persons accidentally killed
by artificial electricity have been experienced linemen or station men." This is printed in order to
emphasize the importance of care* in handling apparatus carrying dangerous currents.
So complete, is the treatment, including special articles on the management of arc-light dynamos and
of railway motors, that one is rather surprised to
find no mention of the single-phase traction motors.

;;

:

WESTERN ELECTRICIAN

October 27, 1906

The Suppression

of Industrial

Smoke.

1

By A. Bement.

damental principles upon which the complicated and
difficult problem of smoke production and suppression rests, rather than attempt the detailed treatment
of any individual condition or set of conditions.
It is a recognized fact that bituminous coal can
be burned without smoke; also that the consumption
of the volatile gases results in increased economy,
and while great improvement has been made there
is very much still to be accomplished, and the great
and foremost requirement is a technical one, demanding not only a recognition of the principles
involved in smokeless combustion, but better engineering practice as affecting design of plants and
furnace apparatus. In the author's opinion, the people who are to blame for present conditions may
be divided into three classes in the order of

—

—
—

of

furnace

conform

While

this particular

been built

of burning bituminous coal without
producing smoke can be divided into two distinct
features, one referring to legislation and its enforcement, the other to the technical or engineering,
phase of the matter, and it is more particularly
the latter feature that is considered in this paper.
It is the author's wish to emphasize certain fun-

The problem

their responsibility
First Manufacturers

as to

apparatus.

Second Consulting engineers and architects.
Third Purchasers who operate the apparatus.
In considering the matter from the standpoint
of manufacture, .the important fact should be em-

-

phasized that with one possible exception there are,
strictly speaking, no smokeless apparatus made. This
single exception will be mentioned later, but it is
first desirable to outline the requirements governing
smokeless combustion. They are
First Uniform
evolution of the volatile gas,
:

—

to all

of

its

essential

requirements.

improved apparatus has already
when demanded by purchasers, no manu-

willing to erect it unless required to do
nearest approach to a smoke-proof apparatus in the form of a complete steam generator, offered by any maker, consists of a brick arch as an
essential adjunct for the direction of the gases
against the tubes of the boiler, and when this manufacturer installs a chain grate under this arch it becomes the above-mentioned exception to the rule.
This does not mean, however, that a purchaser
may not buy a boiler from one maker, a stoker from
another, and with a little engineering produce an
apparatus which is strictly smokeless, but that an
entire apparatus of satisfactory character, as a unit,
cannot be purchased from any other manufacturer.
For a clearer understanding it is essential that
furnace apparatus be considered in two classes, one
which is smoke-proof, the other depending upon
careful manipulation for good results.
This latter
class may also be separated into two divisions, tnose
which by reasonably careful working will be smokeless, and others which it is very difficult to operate
without smoke.
Thus there are three grades of
apparatus, the perfect, the moderately good and the
bad.
The efforts of health departments and smoke-inspection bureaus should be to enforce the adoption
of the perfect apparatus, proper manipulation of the
moderately good and the abandonment of the bad.
Unfortunately, however, the most serious offenders
the manufacturer, consulting engineers and the architects
are not affected by smoke laws, therefore
can only be reached indirectly through the purchaser who bears all of the burden. Thus the only
alternative is to enforce the laws in such manner
as to be most effective.
The position of the smoke inspector from the engineering standpoint is a difficult one.
As a
general rule he is an administrative official, appointed or elected for the purpose of enforcing laws,
and his time and efforts are taken up in such work,
and the character of the requirements largely determines the training of the man selected. It necessarily follows that often he is not an engineer, at
all events to that extent necessary for the solution
of the difficult engineering problems encountered;
the conditions under which he must necessarily
work prevent to a very great extent his becoming
technically proficient, because the tendency would
then be for certain apparatus to be recommended
this immediately results in
in preference to others
trouble, caused by the influence of manufacture!
who would not be favored. As it is, if a prospective purchaser applies to a smoke inspector for information as to the most desirable apparatus to be
procured, he may be referred to a number of plants
which are examples of good practice, in which he
may find a variety of apparatus. After selecting one
of these he' often finds after it is in service that
under his conditions it is not satisfactory upon further investigation he discovers that others labor
under as much difficulty as he, and thus often
feels that he is an innocent victim of circumstances.
There are many plants where conditions render it
difficult to correct the apparatus except at great
Such cases present a real problem to the
expense.
On the other hand, there are
smoke inspector.
many owners who do not try to improve conditions
in fact, make no effort to discover whether or not
they can correct their practice or the apparatus,
and they make promises they do not intend to fulfill.
facturer

so.

—

is

SMOKE-PROOF STEAM GENERATOR.

feed of the coal.
Second The location of a chamber of sufficient
length or capacity between the fire grate and
exit to the boiler to ensure that the volatile gases
shall become thoroughly mixed with the air which
enters with them.
Such chamber, which the author has called a
furnace, to distinguish it from the grate, must, of
course, be made of refractory material to enable it
to withstand the heat, and its walls necessarily
become red hot this has caused many people to
believe that the high temperature in itself was the
cause of the volatile gases being burned, failing to
take into consideration the fact that the most important requirement is a thorough mixing of the
gases with the air in the chamber. Failure to realize
this fact has resulted in disappointment with many
The chain grate,
brick arches, "Dutch ovens," etc.
owing to its feed of coal being on a horizontal line,
ensures a positively uniform rate in the feed, and
consequently there is a steady evolution of the volatile gas. which will be burned if there is such furnace located between it and the boiler, and this apparatus may properly be called smoke-proof, because
it is impossible for the operator either to cause or
allow the coal to be fed in other than a steady and

—

;

and the State Geological Survey present information to the people of this state, which,
coming from such sources, may be accepted with confidence and used to advantage.
sity of Illinois

The

Among the speakers who discussed the subject
of smoke suppression were a number of chief engineers of large plants and office buildings.
These
men said that while it was necessary to have a modern furnace, much depended upon how the engineer
and fireman did their work.
Chief Engineers Goddard of the International Harvester Works and Saxe of the Railway Exchange
Building gave their experiences, saying that smoke
could be suppressed if the proper furnaces were installed and the engineers and stokers did their
duty.
Frank Elliot, chief engineer of the Northwestern Elevated power house, and others were of
the same opinion.
Smoke Inspector Schubert of Chicago said that
considerable improvement had been made in the city
in the last three years.
He did not think it just to
prosecute manufacturers who are making changes

—

;

which requires with a stoker a positively uniform

34i

;

One of the most common excuses is that their boilers are "overloaded" and for this reason they can

FIG.

their

in

plants,

firemen are to

I.

ROLLING-MILL MOTOR.

but in
blame.

many

plants

engineers and

A number of representatives of engineering and
furnace houses spoke, each endeavoring to show
superiority of his

the

own

device.

Motors for Rolling

Mills.

W

direct-current motor the CrockerWheeler Company presents its latest ideas in a
motor to meet the heavy demands of rolling mill
service, which requires a completely inclosed motor
for intermittent but very heavy and jerky work.
Fig. 1 shows the form
motor, ready for service.
It is built for outputs of 25, 50, 75 and 100 horsepower, and in its construction the suggestions of
the best mill engineers were invited and utilized.
The parts of the motor are simple, substantial
motor with
and strong. Fig. 2 shows the form
Bearings are completely
the top half lifted off.
inclosed, even the ends being sealed so that no
particle of dust can enter.
The armature is so designed and proportioned
with reference to the field that these motors will
operate in both directions, under ordinary overThe motors are insulated
loads, with no -sparking.
with fireproof material and can be operated in the
hottest places.
The field frame is of steel, octagonal shaped,
with four poles and is divided horizontally, the
halves being held by four heavy bolts on the outThe upper half can therefore be removed
side.
In the 25 and 50-horsepower
almost instantly.

In

form

its

W

W

uniform manner.

Even when a very large furnace chamber is used
with any form of stoker (other than a chain grate)
or a hand-fired grate, a smokeless condition is dependent upon careful manipulation.
For example,
with a hand fire, if too much coal is added at one
time the evolution of gas will be greater than the
mixing capacity of the chamber; or. with sloping
grate stokers, when a large quantity of coal is poked
or slides down the grate, the result is the same as
when a large charge of coal is added to a hand fire.
Thus the fuel-feeding apparatus or method of manipulation must not overtax the mixing capacity oi
the furnace chamber if a smokeless result is to be
secured.

The accompanying

illustration

shows the

latest

and best type of smoke-proof steam generator, its
furnace chamber being formed by tiles covering the
It is not
lower row of the tubes of the boiler.
a patented apparatus and may be adopted by anyone
who wishes to do so. Tn fact, many boiler plants
now installed may at small expense be altered so
1.
Paper read before the Western Society of Engineers,
Chicago, on October T7. 1006. Mr. Bement, who is a member of
he society, is a mining and mechanical engineer of Chicago.

FIG. 2.

ROLLING-MILL MOTOR WITH TOP HALF OF CASING REMOVED.

do nothing, and unless the inspector is an engineer
and familiar with this phase of the matter, he often
encounters a seeminglv insurmountable difficulty,
when in reality these same owners, for reasons of
economy, would not work their boilers at a lesser
capacity.
As a matter of fact, the practice which
ensures a smokeless condition also results, as a
general thing, in the production of a large capacity.
The remedy with such owners is a drastic enforcement of the law.
In view of the fact that the greatest trouble is one
that may be overcome by better engineering practice,
and that there is no accepted or recognized independent source of information for the guidance of
well-intending purchasers, it is recommended that
the Engineering Experiment Station of the Univer-

removes also all of the brush rigging,
connected to the top half of the frame.
The connections are all made outside the shells
of the machine so as to be plainly visible and
The machines are jig made, and
easily handled.
therefore interchangeable, and parts can be obsizes,

which

this
is

The frame is of the inclosed
tained from stock.
on
type with hand-hole covers suitably placed
interior.
front and rear ends, for inspecting the
The pole shoes are built up of sheet-steel lammaarmature are simple and subconsisting of a single turn only,
comwithout joint except where soldered to the
made
mutator bar. The armature conductors are
each other by
of flat strip copper, separated from

Windings

stantial,

for the

each

coil

:
;
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The conductors

lying in one slot are
insulation and the slot is
also lined with insulation before the completely
msulated coil is inserted.
The motors are wound either series or compound.
In the compound winding the shunt coils
are strong enough to prevent the motor running
at more than double speed if the load be thrown
off.
The use of asbestos insulation in the field
winding renders it fireproof and permits running
the motors under greater overloads, and of placing
them in hotter locations than ordinary motors.
asbestos.

bound

together

with

October

Allis-Chalmers Oil Insulated Transformers.
The Allis-Chalmers Company of Milwaukee
says that its power transformers are installed
throughout the country, but that there has never
been a breakdown in one of the transformers, nor
has the company failed to meet its guarantees in
any particular.
Both the water-cooled and self-

risks
this

of

and

air-blast

oil-filled

1906

27,

transformers,

but

that depends as much on surrounding conditions and the location of the transformers as on the construction.
The air-blast
transformer
contains
small
a
amount of inflammable material as compared with the oil transformer, but this material is much more easily

matter

a

is

A

ignited.

breakdown

in

an air-blast transformer

usually followed by an electric arc that sets
fire
to the insulating materials, and the flame
spreads under the action of the forced circulation
of air.
Although the fire is of comparatively short
duration, it is quite capable of igniting the building unless everything near the transformers is of
fireproof construction.
The chances of an oil-filled transformer catching
fire on account of any short circuit in the windings
are extremely small, because oil will burn only in
the presence of oxygen, and, as the transformer
is
completely submerged in oil, no air can get
at it.
Moreover, the oil used in transformers is
not easily ignited
it
will not burn in open air
unless its temperature is first raised to about 400
degrees F., and with the oil at ordinary temperatures, a mass of burning material can be extinguished as readily by immersing it in oil as
in water.
In fact, the chief danger of fire is not
that the oil may be ignited by any defect or arc
within the transformer, but that a fire in the.
building in which the transformers are installed
may so heat the oil as to cause it to take fire.
is

Railway Signal Association.
The Railway

Signal Association held its eleventh
in Washington, D. C, on October
The sessions were held in the
16th, 17th and 18th.
New Willard Hotel and were well attended, about
Aside from the
530 delegates being present.
technical value of the meeting, through the good
papers and committee reports, the convention was
Luncheons,
a success from a social point of view.
receptions, banquets, sight-seeing trips, theatre parThe Signal Appliance
were plentiful.
ties,
etc.,
Association was active in entertaining the visitors.
Some of the more important subjects discussed at the meetings came in the shape of
On the first day reports and
committee reports.
interesting discussions were had on the followingsubjects: "Standard Specifications for All-electric
Interlocking, and Material for Construction Work;"
"Standard Specifications for Mechanical Inter;"
locking, and Material for Construction Work
;"
"Storage Battery Installation, Maintenance, etc.
"How to Remedy the Effects of Foreign Currents on Automatic Block Signals."
The following reports and papers were taken
up on the second day: "Rubber-covered Wire;"
"Signal Lamps ;" "Interlocking and Block Signals ;" "Circuits for Automatic Block Signal Systems Steam, Elevated Electric and Surface Electric
Roads ;" "What Shall Constitute Costs in
Estimates for Installation and Record of MainInterlocking
Signals."
for
"Circuits
tenance?"

annual meeting

;

Allis-Chalmers oil-filled, water-cooled transformare placed in boiler-plate tanks, cylindrical in
form, and provided with a substantial cast-iron
base and cover, as shown in Figs. 1 and 2.
The
ers

—

tanks,

with
base,

which are riveted and calked, are supplied
eyebolts extending from the cover to the
so that the transformers as a whole can be

—

—"Devices

Keep Railroad Switches from
with Snow and Ice;" "The
Optics of the Signal Lens."
Papers

Becoming

to

Clogged

At the morning session

of the last day specificarelays for automatic sig-

tions were adopted on
nals on railroads, and routine business
Milwaukee was selected as the
pleted.
the annual meeting next year.

was complace

for

After lunch the following officers were elected
President J. A. Peabody, Chicago and Northwestern Railroad, Chicago.
Senior Vice-president A. H. Rudd, Pennsylvania Railroad, Broad Street Station, Philadelphia.
Junior Vice-president L. R. Clausen, Chicago,
Milwaukee and St. Paul Railway, West Milwaukee,
Wis.
Rosenberg,
Lehigh
Secretary-treasurer C.
C.
Valley Railroad, South Bethlehem, Pa.
Paul
Committee
Hope,
St.
H. C.
Executive
J. C. Mock, Detroit; C. H. Morrison, New York
city; A. R. Raymer, Pittsburg: H. S. Balliet, New

—

—
—

—

—

York

city.

Western Union's Annual Report.
report of Robert C. Clowry, president
and general manager, at the annual meeting of the
Western Union Telegraph Company, shows a large
increase in revenue for the year ended June 30th.
The gross revenue for the year was $30,675,655, compared with $29,033,635 for the preceding year. Expenses amounted to $23,605,072 and included: Operating and general expenses, including taxes, $17,191,039; rental of leased lines, $1,553,288; maintenance
and reconstruction of lines, $4,422,960; equipment of
offices and wires, $437,785.
The large increase in revenue warranted a con-

The annual

FIG.

5O0-KILOWATT OIL-FILLED SELF-COOLED
TRANSFORMER.

I.

cooled types are oil-filled, but in the latter type the
heat is carried off by radiation from the case,
while in the former water circulation is used to
insure cool running.
Allis-Chalmers self-cooled transformers are built
in sizes up to 300 kilowatts.
Above this size the
external surface of the case is not sufficient to
radiate the heat developed in the transformer core
and coils, unless the enclosing tank is made abnormally large.
Fig. 1 shows a standard transformer of this type.
The water-cooled transformers, Fig. 2, are made
in sizes from 100 kilowatts up.
Water is circulated
in a coil of seamless copper or brass tubing immersed in the oil, and the heat is effectively carried

off.

Whenever

the water is available and not expensive this method is preferable to air-cooling,
even with comparatively small transformers, as
it permits operation at lower temperatures and allows more margin for overloads.

tinuance of the policy of making large appropriations from earnings for improvements and exten-

straining the tank.
The cooling
of ij^-inch tubing, without joints
throughout the portion immersed in the oil; all
coils are tested with a water pressure of 200
coils

From the $7,070,582.88 net revenue of the year,
$4,868,088.75 was paid for dividends, and $1,327,975
for interest on bonds.
The remainder, $874,519.13,
was added to the surplus. The net growth of the
plant was
In poles and cables, 2,735 miles in wire,
71,590 miles; in offices, 509.
Of the total of 1,256,147
miles of wire at the close of the year, 352,164 miles
were of copper and 903.983 of iron an increase in
copper of 45,428 miies and of -iron 26,162 miles during the year.
Cost of new construction was $3,292,981.36, which was $2,115,481.12 more than last year.
The increase of 4,009,762 in the number of messages resulted in a corresponding increase in the

With

operating and general expenses. Contracts covering
8.31
miles of railroad were closed during the year
with a large number of railroad companies. At a
special meeting of stockholders an issue of $25,000,000 of bonds was authorized for extensions of existing lines and the purchase of new property.
1

FIG. 2.

Con-

vention.

A Minneapolis correspondent writes: "A. W.
Leonard, general manager of the Minneapolis General Electric Company, has received assurances that
the annual convention
of the National
Electric
Ligln Association will be held in Minneapolis next
year." There has been, however, no official confirmation

of this

report.

made

SECTION OF OIL-FILLED WATER-COOLED
is

not available, there

a choice
of two kinds of air-cooled transformers— the oilfilled, self-cooled type, and the air-blast tvpe which
is
cooled by a forced circulation of air through
the core and coils.
Air-blast transformers, however,
are unreliable for pressures much above
25,000 volts.

Much

has

been

written

about

the

is

relative

fire

coils

for an electric-alarm attachment that gives a
signal in case the temperature exceeds the allowable limit.
When the conductor is large, several strips are
used in parallel and insulated from one another to
prevent eddy currents.
The coils are neatly and
tightly bound with extra long linen tape, and no
varnish or insulating compounds are used on the
windings.
Such materials deteriorate with continued use in hot oil, and in many cases are the
tacts

TRANSFORMER.

Where water

inch.

constructed in the usual manner it is
very difficult to drain all the water from them,
and trouble has been caused in some cases by
water freezing and bursting the pipe.
This has
usually occurred either during shipment or some
time before the transformers have been placed in
operation.
In order to avoid this, and also the
danger of condensation on exposed parts not covered by oil, the ends of the cooling coils in these
transformers are brought out through stuffing
boxes, arranged below the surface. The lower end
is thus below the level of the lowest coil,
so that
all water can be easily drained off.
The coils are
permanently fastened to the case and are of such
diameter that the transformer can be lifted out
without disturbing the coils or water connections.
Water-cooled transformers are supplied with an
oil gau"p. drain valve, and thermometer with con-

;

E. L. A.

are

pounds per square

;

Minneapolis and the N.

20,0,00-

without

lifted

sions.

:

CORE AND COILS OF 500- KILOWATT,
375-VOLT TRANSFORMER.

FIG. 3.

:
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cause of a deposit on the water-cooling coils or on
the bottom of the transformer.
The transformer core is built up of selected
The steel is the best
sheet steel, 0.014 inch thick.
obtainable and is thoroughly annealed, thus insuring uniform material and excellent magnetic qualiFig. 3 shows the core and coils of a 500ties.
The laminations are thorkilowatt transformer.
oughly insulated from one another by a coating of
varnish, which reduces the eddy current loss to a
minimum. The steel is of such good quality that
practically non-ageing, i. e., the core loss
is
it
does not appreciably increase under long-continued
There is no steel which will not age
operation.
slightly when subjected to temperatures above 75
degrees C, but with normal load and temperature
the core loss in these transformers is guaranteed
not to increase, within one year, to such an extent as to decrease the full-load efficiency more
than one-tenth of one per cent.

Automatic Control for Motors.
illustrations show a new adaptation of the unit system for the automatic or remote

The accompanying

Ohio Telephone Notes.
Ohio telephone men are greatly interested in the
merger effected by the American Union Telephone

Company

a short time since, because it embraces
arrangements with the United States Telephone Company, and at the same time some of its
branches reach Youngstown and other points in the
state.
Because of the wide extent of the merger,
long-distance facilities in this state will be greatly fa-

The new company will pay special attention to this branch of the business and it will give
Ohio better connections with cities in the states of
New York, Pennsylvania, Virginia, West Virginia and
Maryland, including Baltimore. The merger includes
a score or more companies located in towns in all
cilitated.

these states, with traffic agreements with companies
in all the large cities, so that the possibilities for
development in the East are now practically unlimited.
It will enter into competition for longH. Prentiss Taylor of H. P.
distance business.
Taylor & Co., Pittsburg, was the leading figure in
the consummation of the merger.
The annual meeting of District No. 1 of the Ohio
Independent Telephone Association was held in the
Electric Building, Cleveland, Tuesday, there being

members present. Frank L. Beam and J. S.
Mr. Beam confined
Brailey, Jr., made addresses.
his remarks to the conditions existing in Ohio,
in every
satisfactory
showing that they were very
way, while Mr. Brailey spoke of the method of
Others who made short talks
financing companies.
were Dwight E. Sapp of Mt. Vernon; E. B. Fisher,
president of the Michigan association; C. E. Tarte,
general manager of the Citizens Telephone Company, Grand Rapids; C. Y. McVey, head of the
operating department of the United States and
Cuyahoga Telephone companies, and E. U. Hyde
of Warren, Ohio. The reports of committees showed
that much work had been done along the line of
standardization in the different departments. They
also showed that great improvements had been
made in the long-distance service during the last
year, an increase of 50 per cent, in efficiency being

I.

ELEVATOR CONTROLLER ON SIDEWALL.

Fig. 1 is an elevator
control of electric motors.
controller fastened to the side wall, securing a great
economy in space. The peculiar feature of this
type of apparatus is the absence of solenoids, dash
As explained by the manufacpots, cylinders, etc.
turer, the New York Electric Controller Company
of New York city, all mechanism that has given
The controlling unit
trouble has been eliminated.
is of a most ingenious but simple design, consisting

of a shunt magnet requiring approximately 0.1 ampere to operate, with a metal rocker arm. The actuating current is taken across the armature of the
motor, so that the motor actually regulates the closing of the device, the time being in proportion to
the increase of the counter electromotive force.
The reversing switch is of equally simple form,

Even greater improvements have been
shown.
promised for the future. The other district meetings will take place during the month and the early
November.
The Cincinnati and Suburban Bell Telephone Com-

part of

is contemplating the erection of a new building for the accommodation of its West Exchange.
The old building has been in Use 20 years and is
out of date.
franchise has been granted the Central Union
Telephone Company at Coal Grove, a suburb of
The company will at once build an exI ronton.

pany

A

change there.

The Morgan County Telephone Company of Stockport has been incorporated with a capital stock of
$5,000 by Charles D. Mosher and others.

A toll circuit will be built from Norwalk to
Olena, arrangements to that end having just been
completed between the Local Telephone Company
of Norwalk and the Olena Telephone Company.
For the purpose of reducing its floating debt the
Cuyahoga Telephone Company has, through the
Ohio telephone syndicate, disposed of $100,000 preferred stock. About the same amount remains and
this can be sold at any time that additional funds
are needed.
At the last meeting of the board of directors cf
the Citizens' Telephone Company of Columbus several matters of importance were taken up, but no
action was taken on the proposed increase in rates.
C.

Indiana Telephone Items.
Ground has been broken

for the construction of

a new telephone-exchange building in Richmond
for the Home Telephone Company. The City Council of Richmond has passed an ordinance requiring
that all telephone, telegraph and light companies
put their wires under ground in a prescribed section of the city. This ordinance will likely provoke
some extensive litigation, since the Bell company is
going ahead with the reconstruction of its overhead
system, claiming that its charter provides for an

overhead system.
The Citizens' Telephone Company of Terre Haute
has cut over its lines to the new exchange recently installed with a full central-energy multiple
The new plant is regarded as the most
board.
plant in the state, its capacity being for 5,000 telephones.
C. L. Fisher of Chicago, who is interested in the
manufacture and installation of automatic telephone systems, was in the state during the last
Mr.
week and attended the Marion convention.
Fisher is of the opinion that ultimately all the telephone plants of the country will adopt the auto-

modern and up-to-date
FIG.

2.

MOTOR STARTER ATTACHED TO MOTOR FRAME.

and the main switch has a positive dynamic brake.
single panel contains all the essential
for complete control of the motor.
Fig. 2 is a motor starter of the same unit type
fastened direct to the motor frame. The operation
is equally positive and the possibility of this apparatus getting out of order seems practically nil.

In

fact,

a

mechanism

Lewis Institute of Chicago has just completed
Vol- V., No. 1 of
10 years of educational work.
the Institute bulletin has just been published and
contains some interesting information about the
school, which is a polytechnic institute for both
sexes, giving instruction in general and technical
studies covering the usual college and high s.chool
periods.
The courses are grouped into three main
divisions
engineering and the mechanic arts; general science, including domestic economy, and the

—

liberal arts.

for the death of his wife, occasioned by a current
of electricity while attempting to use the telephone.
The case will be watched with considerable interest
by the telephone people throughout the state.
S.

traffic

50

FIG.

343

matic system.
Preparation

Telephone News from the Northwest.
There is some talk of the city engineer of St.
Paul being directed to remove telephone poles from
the streets where the companies have failed to
comply with orders of the Council to this effect.
The corporation attorney says that the law is
explicit and the courts have upheld it.
The Pomona Valley Telephone Company succeeds to the Edgeley Electric Telephone Company
at Edgeley, N. D., and will enlarge and improve
the

system.
The Cannon Valley Telephone Company of
Waterville, Minn., will increase its capital stock
from $50,000 to $100,000 and will make extensions
of its lines.
Dr. E. E. Ankes and others have incorporated
as the Cortland (Neb.) Telephone Company, with
a capital of $2,240.
The Central Telephone Company will erect a
fireproof
exchange building at Rockwell City,
Iowa.
It will be two stories, 40x40.
The Iowa Telephone Company has decided to
rebuild the exchange at Decorah, Iowa, at once.
The Martin Telephone Company of Webster
City, Iowa,' has filed articles of incorporation with
a capitalization of $2,000,000.
R.

Indiana District Telephone Meeting.
The first Fall meeting of the Fifth District of the
Indiana Telephone Association was held in Marion
on October 17th. N. J. Brown, vice-president, presided.
A. C. Lindermuth of Richmond, president
of the state association, made a very encouraging
talk on the telephone outlook.
"County Organization" was discussed by J. A. Brown of Winchester,
followed by discussion that brought out numerous
suggestions calculated to better local conditions
and interest the managers of all the companies in
the entire district.

Theodore Thorward,

first

vice-president

of

the

gave a very interesting talk concerning the "South Bend experiment." Mr. Thorward was asked a number of questions relative to
the successful operation of the automatic system in
South Bend, and the prospect of further operating
arrangement between the companies of that locality.
This subject was followed by an interesting address
by Chas. S. Norton of Indianapolis, on state organization.
Mr. Norton said that the Independent
telephone companies had made great progress during
the past year and claimed that the prospects for
the coming year were flattering in the extreme.
Mr. O. L. Barger, replying to Mr. Norton's talk,
said that the Citizens' Automatic Company was
making rapid progress toward the construction and
installation of a new automatic plant in Marion,
and he thought that within a short time there
would be no need of any Independent company to
depend upon the Bell for toll-line connection.
The meeting was of considerable significance because of the efforts being put forth to reclaim this
territory.
A resolution was passed to the effect
that all Independent companies should remain aloof
from any connection with the Bell.
Twenty-six
companies were represented in the convention and
the representatives propounded a number of imstate association,

portant questions for consideration.
Among them
was, "What action is possible for the release of telephone companies whose service is greatly impaired
by high-voltage trolley lines in the same location?"
It was decided to resort to the courts to find out
what priority rights telephone companies had, and
if necessary carry the matter to the next legislature.

Virginia Independent Telephone Association.
At

of Independent telephone companies of Virginia, held in Richmond a few days
ago, the organization of the Virginia State Independent Telephone Association was perfected. Independent companies from all parts of the state
were represented. The association will be affiliated
with the International Independent Telephone Association.
The following-named officers were
elected for the ensuing year: President, Albert
first vice-president,
F. F. MarParlett, Bristol
second vice-president, W. N.
bury, Alexandria
McAnge, Suffolk.
constitution and by-laws were adopted, and
the report of the committee on credentials showed
that companies operating over 10,000 telephones
were represented as follows
Capital City Telephone Company, F. F. MarAlexandria
Farmers' Mutual Telephone
bury,
Company of Albemarle, T. E. Powers Southern
States Telephone Company, G. L. Hadyn, NorBristol Telephone Company, Albert Parlett,
folk
Bristol
West Halifax Telephone Company, Mr.
Ingram Franklin County Telephone Company, B.
L. Fisher, Rocky Mount; Chuckatuck Telephone
Company, George W. Watts, Suffolk; Harrisonburg Mutual Telephone Company, W. C. Switzer,

meeting

a

;

;

A

;

made by

Indianapolis
Telephone Company for another effort to increase
the rate for telephone service. The company points
out the fact that every telephone added to the system increases the value of the service to each user,
and therefore it is inequitable to compel the company to furnish a service at a less price to a large
number of patrons while the Bell company^ is permitted to charge a greater rate for a service to a
much less number of people.
An important damage suit is to be tried against
the Central Energy Telephone Company of FrankThe plaintiff is suing for $10,000
fort next week.
is

being

the

;

;

:

;

Nansemond Telephone Company,
Harrisonburg
N. McAnge, Suffolk; Rockingham Mutual
Telephone Company, W. C. Switzer, Harrisonburg;
Floyd County Telephone County, B. L. Fisher,
Floyd Courthouse.
;

W.

;

gramme
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Continental Europe.
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of

increase

Another

traffic.

iuterurban

system has been decided upon by
One of the
Council of Beauvais.

tramway

Municipal
lines is to run
the

and a
Breteuil,
and Lafraye.
second
The Societe Lyonnaise des Forces Motnces du
Rhone, which has been in operation for some years
that
past and controls a large hydraulic plant on
supplying
river, with an extensive set of lines for
not
meeting
the region of Lyons, had its annual
long since, and according to the report, is in a
The main hydraulic plant
flourishing condition.
while supplying
at Cusset is operating well, and
up
a large amount of current, is not yet worked
At present there are some
to its full capacity.
270 miles of lines in operation on the whole systhe
tem, and the subscribers are using light to
amount of 201,887 10-candlepower lamps, and for
motors 16,532 horsepower.
The new electric-railway line which runs from
Bonn to Cologne has now been opened for traffic
One novel feature of the
over most of the way.
volts on
line is that it uses direct current at 990
The road follows the left bank of
the motors.
Four motor cars make up
the Rhine in general.
the standard train, and it carries 250 passengers.
Each motor car is equipped with two 130-horseThe total
power motors of the four-pole type.
length of the road is about 10 miles, and a
city to Froissy and
line will run to Bresles

the

generating plant located at a central position in
A double trolley
Wessling' furnishes the current.
It is expected
line with rail return is used here.
to handle a large freight traffic on the new line,
and to this end a freight depot has been built
expect
I
at each of the stations on the road.
to give a more complete description of this system in the near future.
At Brussels has been established a museumlaboratory which is designed mainly for electrical
work. It is entirely new, and is due to a donation
made by Robert Goldschmidt. A novelty lies in
the fact that the apparatus can be used by the
public for making investigations and experiments.
Four great halls contain all kinds of dynamos and
apparatus, and there is a lecture hall
Two permanent
extensive technical library.
This
professors are attached to the establishment.
electrical
popularize
to
intended
is
institution
A- tie C.
work.

Great Britain.
London, October 10.—The- new municipal electricsupply works at Birmingham will be opened to-day,
and so disappears altogether another of the original
electric-supply companies of the United Kingdom,
As
viz., the Birmingham Electric Supply Company.
a matter of fact, the company's undertaking was acquired some time ago, but the old station has been

running since, the new works
been erected in the meantime.

now opened having
The

old

company

started some IS years ago, and the works now conreciprocating entain specimens of most types of
In those days
gines, as well as Parsons turbines.
Birmingham streets were famous for containing a
regular museum of traction systems horse, steam,

—

cable and electric. The latter, however, was a short
Thus, the electriclength of accumulator tramway.
supply works had nothing to do with it, and the unmotor
dertaking existed solely for lighting and

The new municipal works, however, have
been designed as a combined lighting and traction
station, and already there are some overhead trclicy
lines in operation for which hitherto the energy has
been purchased from a neighboring local authority.
It is also the intention of the corporation to acquire,
as they fall in under the terms of the tramway acts,
the undertakings of the several tramway companies
which have been installed in Birmingham from the
early eighties, so that in a few years' time Birmingham will rank on a par with the other large munici-

purposes.

pal towns in owning the
services relating to electric

whole of the public
supply and tramways.
Some time ago I mentioned that the Poplar (London) Borough Council Public Health Department
was experimenting with a system of manutaetu'. mg
a disinfectant by means of the electrolysis of sea
water. It is now stated by the department that this
has been successfully established on a permanent
basis.
The view of the medical officer for health
is that the system adopted will
result in a great
saving to the ratepayers compared with the cost of
present disinfectants.
The plant installed for the
experimental work gave a strength of one gramme
per litre, but it was considered more economical to
have an installation which would give two grammes
of chlorine per litre (which is the strength of hermitinc) and which could be diluted.
The system is
the Hcrmite process, and the solution recommended
by the makers is Water, 1,000 litres ordinary salt,
chloride of magnesium, 10 kilos.
40 kilos
The
strength calculated for deodorizing sewage is or.c:

;

;

half

gramme

of

chlorine

per

litre,

but

the

t'.vo-

of capi-

on October 8th.
and only enough

lished
car,

27,

1906

The trip is made in one
tickets to fill the seating
one-way tickets are sold.

With the experience of Glasgow and Brighton in
to be
mind, no doubt, a feeling of unrest seems
pervading the minds of the members of the Hull
Corporation telephone committee, and an instruction
was moved at a recent meeting that negotiations tor
the sale of the undertaking be entered with the
The matter has yet to be dispostmaster-general.
cussed by the corporation.
A tramway journey occupying five hours constiSuch
stutes a record of its kind for Great Britain.
a ride is now possible upon the lines of the South

capacity are sold. No
The car seats 52 persons, and the running time
three hours and 35 minutes from Providence
is
to Boston, and three hours and 40 minutes from
Boston to Providence. The car runs over the
tracks of the Rhode Island Traction Company, the
Old Colony Street Railway Company and the

Lancashire Tramway Company, Manchester and
Liverpool having been put in direct tramway communication.
Once again are the various electric-suppiy authorities in London marshaling their forces with a

—

view to united action against the anticipated .:le:tric
power schemes in the next session pi Parliament,
A reflecnotices for which will soon be deposited.
interest is that the initiative, as in
previous sessions, has been taken by the municipali-

of

tion

some

and except on one occasion, they have never
been sufficiently united to make one combined opties,

position.

There is considerable activity in labor circles at
better terms of pay,
present in attempts to secure
and the electrical industry has its own "affaire."
This particular case, which is at the works of the
Brush company at Loughborough, throws an interesting side light upon the social problem which so
many electrical firms are attempting to solve by removing their works from crowded cities into the
part of this proposition, of course, is
country.
that the workmen should be content to accept a
somewhat lower wage in return for the better health
conditions and cheaper living which obtains away
from the large towns. In the case of the Brush
company's employes, or rather their tramcar railway
coach builders, having obtained these conditions, the
effort is now made to force up the rate cf wages
Obviously, they
to the level of those in the cities.
cannot have it both ways, and the company is to be
give
way. When
commended upon its decision not to
large corporations, however, stoop to allowing such
disputes to stand between the manufacturers and
the orders which they give out, as is possible here,
manufacturers will have to think out drastic measAs a matter of fact, the
ures for self-protection.
Brush company pays a higher wage for the work
G.
done than is usual in neighboring counties.

A

Dominion of Canada.

electrical

and

was recommended for reasons

plant

economy.

tal

Among the recent developParis, October
ments of electric traction in France I may menMunicipal
tion that at the last meeting of the
Council of Bordeaux it was decided to extend a
number of the lines in that city, and to lay new
tne
sections of track, in order to keep pace with

from

October
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October 21. Hon. Adam Beck, chairof the Ontario Hydro-electric Power Com-

Ottawa,

man

mission, states that the applications for electric
power totaled considerably more than the amount
which the commission gave as an estimate. So far
applications have been received for about 68,000
horsepower, while the estimate was for 60,000
larger number of municipalities
horsepower.
than was expected are wanting power.
renort has just been made to the civic authorities of Montreal showing the total annual earnings of the street-railway company of that city,
and the exact amount that the city is entitled to,
It
in the way of percentage, from the company.
is shown in the report that the total earnings of
the company for the year ended August last, were
Out of this there must go into the
$2,645,000.
For the first
city treasury the sum of $177,000.
time the earnings of the railway company are such
per
cent, on its
that it must pay as high as 12
earnings to the corporation.
The cities of Windsor, Kingsville, Leamington
and Chatham, in the province of Ontario, will soon
be linked by one of the most complete interurban
The Windsor, Essex and
roads on the continent.
Lake Shore Railway Company has decided that the

A

A

cost and operating expenses would be less, and
cars could be run at higher speed, by the Westinghouse single-phase alternating-current system than
This new line
by either steam or direct current.
will be equipped with the same type of apparatus
as that designed by the Westinghouse company for

the

Grand Trunk Railway.

New
Boston,
Electric

October

20.

W.

England.

— The

Company now

Twin State Gas and
controls electric-light plants
Somersworth, Salmon Falls

Dover, Rochester,
and Hinsdale, N. H, Berwick, North Berwick,
South Berwick and Lebanon, Me., and Brattleboro, Vt, and the street railroads of the latter
It is
place, Dover, Rochester and Somersworth.

in

the
company is planning to
that
acquire control of 100 miles of electric railway in
Maine. The National Light, Heat and Power Company of New York controls the Twin State Company, which was incorporated at Hartford, Conn.,
and has as president Harold G. Villard of New
York. It is estimated that the companies now
controlled by the Twin State Company have annual gross earnings of $210,000 and annual operating expenses of $119,000. The
National Light,
Heat and Power Company has a capital of $5,000,000.
The General Electric Company has reduced the
working time of its Lynn, Mass.. employes from 56
to 55 hours per week.
A round-trip daily electric-railway excursion
from Providence to Boston and return was estab-

understood

Boston Elevated Railway Company.
The Boston aldermen having refused to grant
the Boston Elevated Railway Company's petition
for its proposed route for an elevated structure,
between the North Station and the Charles River
one Boston end of its Cambridge elevated railway the company has appealed to the MassaRailway Commissioners. The aldermen
chusetts
also -refused the company's petition for an ele-

—

vated

station

in

Causeway

Street,

opposite

the

North Station.

Supreme Court States
In the Massachusetts
Attorney-general Malone has asked for an injunction preventing the direct or indirect subscriptions
for stocks and bonds of domestic electric-railway
companies by the New York, New Haven and
Hartford Railroad Company. The attorney-general
also asks for the dissolution of the Worcester and
Webster and the Webster and Dudley Street Railway companies on the ground that they violated
their charters by allowing their capital stocks to
be acquired by the Consolidated Railway Company
of Connecticut contrary to the corporation laws
The injunction suit is based upon
of the state.
the charge that the New York, New Haven and
Hartford Company has taken and held stock,
dividends and bonds and has guaranteed the payment of the bonds and dividends of the Worcester
and Southbridge, the Worcester and Blackstone
Valley, the Worcester and Webster, the Webster and
Dudley, the Berkshire and the Springfield Street

Railway

companies, without authority under its
or the laws of the state. It will be remembered that the railroad company recently
announced that it had disposed of all its interests in Massachusetts electric railways.
It is not
known what effect that will have upon the attorney-general's suits.
The corporation of the Institute of Technology
held its October meeting last week, when the committee on new sites announced that it expected to
be ready to report on October 23d.
Frederick P.
Fish was re-elected a member of the board to serve
five years.
The corporation approved the appointments of Prof. D. C. Jackson and Pro*. G. C. Siiaad.
The Illuminating Engineering Society held iis first
fall meeting at the American Flouse in Boston on
October 15th. Dr. Bell and Dr. Charles Williams
discussed the art of illumination. Dr. Williams said
that the modern tendency is to have too much light
and too much intensity; that too much light and
light not properly shaded and diffused hurt the
eyes, and that a shaded or screened light is very
desirable both artistically and physically.
The municipal gas and electric-light departments
of Holyoke, Mass., will reduce the price of gas to
$1 per 1,000 cubic feet on December 1st, making
a net decrease of 35 cents since the department was
established.
Advocates of municionl ownership will
use this as an argument in their favor.
charter

The New England Telephone and Telegraph
Company has obtained control of the People's
Telephone Company of Haverhill, Mass.
The Southbridge (Mass.) Gas and Electric Company's stock has been transferred to Drury & Bonney
of Worcester, Mass., who represent people interested in the Webster (Mass.) Electric Company.
The Newton and Watertown Gas Light Company
has contracted to furnish the city of Newton, Mass.,
with arc street lights at $90 each per year, H.nd incandescent' electric street lights at $14.50 each per
year for a period of five years. This is a reduction
of $10 each on the arc lights and of $2 each on the
B.
incandescent lights.

New
New

York.

—

October 20. The Edison storage
battery is attracting renewed newspaper attention.
Mr. Edison is said to have worked out a cheap
battery, and it is declared that he will be able
in six months to put on the market a new cell
which "will enable any man to travel in his own
Acprivate carriage at about the cost of carfare."
cording to the papers two factories are to be
erected for the manufacture of the new batteries
into the design of which cobalt will enter largely.
The new battery is expected to solve the problem
of congested traffic in that it is light and cheap
an outfit which will cost $200 will, it is said, last
York,

.

15

years.

In a decision by Eugene G. Hay, the Board of
States General Appraisers overruled on
Thursday a protest filed by the Safety Insulated
Wire and Cable Company of this city, it being held
that cottonseed
pitch
used in connection with
insulating cables for electrical purposes must pay
duty at the rate of 20 per cent.
The importing
firm made several claims for exemption from duty
and two claims for assessment at the rate of 10
per cent.
The Board holds that Collector Stranahan's assessment under the provision in the tariff
LInited

for
non-enumerated
stand.

The Board

manufactured

articles

will

of Estimate yesterday postponed ac-
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tion

on

all

telephone

November 2d.
The State Board

franchise

applications

until

of Railroad Commissioners has

called the attention of all steam railroads to the
necessity of operating trains under some form of
block signal system to prevent collisions. This can
be done, it says, by the manual controlled system,
the automatic electrical block system, or the teleIf, owing to the volume of
graph block system.
traffic,
the telegraph stations as they are now
located are too far apart to properly handle the
business by the telegraph block system, interIn the automediate blocks can be established.
matic electrical block system the blocks can be
The same is
established of any desired length.
true of the manual controlled system.

The Appellate Division of the Supreme Court
entered orders yesterday confirming the favorable
reports of the commissioners appointed to report
upon six different rapid-transit routes. The routes
are known as the Fourteenth Street, Thirty-fourth
Street, Third Avenue, Lexington Avenue, Seventh
and Eighth avenues, and Gerard Avenue routes.
The Business Men's League of Brooklyn has
decided that if the rapid transit commission will

make

not

the

contractor

who

is

building

the

subway live up to the terms of his
contract, Governor Higgins will be asked to cause
the commissioners to remove the present engiothers
and
to
appoint
who will be
neers
more interested in the people's service. If Governor Higgins will do nothing, M'r. Hughes and
Mr. Hearst will be asked to pledge themselves
to remedy conditions along the route of the subway, particularly in Fulton Street, where they
Brooklyn

are said to be intolerable to the merchants doing
business there.
C. I. C.

Southeastern States.

—

N. C, October 20. The town of
Lynchburg, Va., will soon have ready for distribution complete plans
of the proposed municipal
electric-light plant.
The City Council proposes, if
Charlotte,

use a part of the present
station, and, with the gravity system in
operation, it will require only the machinery to
have everything ready for supplying the electric
the plant

is

installed, to

pumping

current.

arrangements have been made and contract will soon be signed for the use of power
from the Southern Power Company by various
manufactories of Statesville, N. C. The minimum
amount the town is asked to take is 1,000 horsepower, the city itself being responsible for the
subletting of 500 horsepower, part of which will
likely be used by the city.
Final

An interesting innovation is being made at
Pinners Point and Lamberts Point, Va., by which
electric lights are used by fishermen in catching
large quantities of trout and other fish by night.
The Maryland Electric Railways Company and
the United Railways and Electric Company of
Baltimore have signed an agreement and lease
by which the United becomes possessor of the
Maryland company. The deed of trust from the
two electrical companies to the Mercantile Trust
and Deposit Company was also placed on record
at Baltimore.
In Richmond, Va., the question of city lighting
is
still
one of vital interest, and another fight
has been precipitated in lighting committee without definite results.
The Mussel Shoals Hydro-power Company has
has been chartered at Montgomery, Ala., with a
capital stock of $1,000,000, and will develop an
immense power at the shoals named, on Tennessee
River, in Colbert County, Ala.
New York, Montgomery and Nashville capital is interested.
E. F. Peckham and associates have filed papers
for incorporating the Current Motor Company of
Georgia, with $1,000,000 capital.
The company
will equip and operate water and light plants and
deal

in

electrical

appliances.

Consolidated Railways Company of Wilmington, N. C, reports that nearly 300,000 passengers were handled during the summer just
passed, and that this is 30,000 in excess of the
figures of the year before for the same period.

The

L.

Ohio.

—

Cleveland, October 20. The deal by which .the
Northern Ohio Traction and Light Company secured the Canton-Akron properties was formally
consummated Tuesday, when deeds were filed simultaneously in all the counties through which the
The properties of the Canton-Akron
lines pass.
Railroad Company, the Canton-New Philadelphia
Company
and the Tuscarawas Traction
Railroad
Company were transferred to the Canton-Akron
Consolidated Railway Company, and in turn they
were transferred from it to the Northern Ohio
Mortgages were
Traction and Light Company.
made to the Citizens' Savings and Trust Company
of Cleveland, and S. Reed Anthony, trustee.
J. R.
Nutt of this bank is treasurer of the Northern Ohio
The offices of the
Traction and Light Company.
Canton-Akron lines will be moved to Akron, and
J. R. Harrigan, who has been manager of the roads,
will

be retained as superintendent of that division.
deposition in the injunction pro-

Mayor Johnson's

345

ceedings of the Cleveland Electric Railway Company against the Forest City Railway Company
and the city was of rather a sensational nature.
Going on the charge that the mayor is financially
interested in the new company, the attorneys pressed
him for the amount he had made himself liable for
the new company.
He answered that he did not
know just what his liability is, but that he considered himself morally bound to make good every
dollar's loss to creditors, stockholders and property
owners of the company and that he stood ready to
execute legal documents binding himself to guarantee every obligation of the Forest City Railway
Company. He said that the guarantee now amounts

something like $400,000.
few days ago the Cleveland Electric Railway
Company informed its employes that if the majority of them wanted a union that it might be
formed and that the company would recognize the
organization.
The president has been notified that
the question was put to a vote of the employes
and that a majority favor the union. The committee
that made the report states that the company has
made some stipulations upon which it wants the
men to vote. These- include a scale of wages and
to

A

'

relief from recognizing the national officers, as well
as arbitration of differences.
The organizers and
agitators who have been in Cleveland for some
time say they will fight if the union is not recognized just as they want it to be.
Owing to the desire of northern Ohio companies
to secure an outlet to Columbus, the Columbus,

Delaware and Marion

line is becoming recognized
key to the situation and its importance is
thereby considerably enhanced. In fact, it not only

a

as

occupies a position that will eventually make it a
portion of a through line between Cleveland and
Columbus, but Toledo and Columbus, as well, besides connecting up all the smaller towns reached
by northern Ohio roads.
Webb, president
J. G.
of- the Columbus, Delaware and Marion, not long
ago said that it would be but a short time until a
passenger could travel from Buffalo to Louisville

by

trolley.

The Toledo Railways and Light Company

has se-

cured the contract for lighting the Toledo streets
for 10 years at $45 per lamp. It is said the city will
save $50,000 a year over former contracts.
Four Cleveland men, Alfred Shaw, M. J. O'Donnell, F. J. Welch and J. W. Moore, have applied
to the City Council of Marion for a franchise to
build a lighting and power plant costing $150,000

and

to operate a conduit system.

The Columbus

City Council has passed an

ordi-

nance providing for the issue of $140,000 bonds for
the light plant.
Of this, $90,000 will be spent for
plant and $50,000 for the purpose -of taking up defective bonds which the sinking-fund commission
was unable to sell. The plan to employ an expert
to suggest the needs of the plant and plan for future improvements was defeated.
In an election a few days ago the people of
Lakewood defeated the proposition to issue $25,000
bonds for repairing and improving the municipal
light

plant.

Perry Chubb of Cleveland has been awarded the
contract for building a concrete power house at
West Point for the youngstown and Ohio River
Railway Company. It is said that this will be the
only exclusively concrete power house in the state.
O. M.

C.

Michigan.

—

Grand Rapids, October

20.
P. C. Miller of the
Electric Company has gone to Fosterville, Wis., where he will install a lighting plant.
The company has just installed a 350-light plant
at M'iddleville for the Thornapple Knitting Company and is putting in the electrical equipment for
the Oliver Machinery Company of this city.
The Electric Land and Development Company
of Traverse City has been granted a franchise
to build a dam in Wexford County, 10 miles from
Sherman, on the Manistee River.
The company
controls three dam sites on the Manistee River
and announces that it can furnish 15,000 horsepower for Cadillac, Traverse City and interveningtowns.
The Wexford County dam is to generate
5,000 horsepower and the other dams will be in

National

Missauke and Kalkaska County.
A company has been organized in Chicago which
proposes to build the Trans-Michigan street railway
from Allegan to South Haven.
The promoters
are John Hensel, F. B. Kamarks, John Klein and

Tony Samp.
E. E. Trowbridge of Chicago and Detroit is
promoting an electric road from Muskegon to
Ludington to pass through Hart and Pentwater.
cost is $2,500,000.
He plans to
acquire the rights of the company in which Exsenator Flood of Hart is interested.
J. A. Thick of Detroit is working to secure the
last four miles of right-of-way for the road he
proposes to build between Lansing and Saginaw.
He expects a company will soon be organized to
build the road.

The estimated

The

Detroit,

acquired

Monroe and Toledo Short Line has

property

right-of-way
passenger and
freight depot and lunch room will be built.
The Tamarack mine at Houghton has arranged
to install a 150-horsepower electric plant to experi-

through

the

city

for

of

a

private

Monroe.

A

ment

the use of electricity for

in

and other mine work.
The city of South Haven

power transmis-

sion

penditure

of

$17,000

in

is

considering the ex-

repairing

and

lighting plant.

its

extending
L.

W.

B.

Indiana.

—

Indianapolis, October 20. The City Council of
Fortville has granted a franchise to the Capital
Circuit
Traction
Company for a right-of-way
through the city.
large number of the steam roads in Indiana
have reduced the fare to two cents a mile, and
there is considerable speculation as to what effect
it
will have on the electric lines.
It is thought
the electric roads will meet the cut immediately by
eliminating the excess charge for limited service.
The St. Joe Valley Line is being pushed east
from LaGrange, and the grading and track laying
is being advanced rapidly with the hope of reaching Orland within a short time.
The company
hopes to connect with the Toledo and Western, now
operating a line from Toledo to Montpelier, the
plan being for each company to build to Angola
and there to connect.
Engineers have been over the route and set
stakes for the construction of the Toledo and Chicago Electric Railway from Bryan, Ohio, to Kendallville, Ind. The link between Bryan and Kendallville will make a good feeder for the main line
of the Lake Shore, both east and west.
The company will next build on to Goshen, connecting with
all interurban lines centering in that place, thereby
making a complete system of trolley lines to alt
points east, west, north and south.
The government officials have received a large
number of applications from persons who wish to
take the examination for electrical engineers to be
held in Indianapolis November 20th, 21st and 22d.
The city of Crawfordsville is wrestling with the
labor question and is threatening to restore to the
electric-light plant, owned by the city, the right to
engage in the wiring and fixture business.
This
work has heretofore been done by private electricians,
who are insisting that the city shall

A

continue
private

to
permit
interests.

this

work

being

done

by

of marked progress in the
electric
incandescent lamp
of
the
which will do for electric lighting practically what
the Welsbach gas burner has done for gas lighting,
will be given Indianapolis residents in a short
time.
The tantalum electric incandescent lamp,
which will give a 25-candlepower light from the
same current now required to get a 16-candlepower light, and which will soon be available for
general use in Indianapolis, will be the first step
in the direction of more efficient electric lighting.

Tangible

evidence

construction

Indianapolis Light and Heat Company has
ordered a supply of tantalum lamps to be installed

The

a few days.
Articles of incorporation have been filed with
the secretary of state by the Washington Motor
The capital
Car Company of Washington, Ind.
The board of directors is
stock is $150,000.
headed by Frank W. Fowler. The company proposes to establish and equip a plant to do a
general motor car and supply manufacturing busiin

ness.

The Monarch Iron Works of Plymouth has incorporated with a capital of $50,000 to construct
and equip a plant to do a general foundry,
electrical
machinery and mechanical engineering
business.
James B. Beattie is president and Chas.
A. Johnson secretary.
The Rose Gear and Tool Company of Lafayette,
capitalized at $50,000, has incorporated to establish a plant for the manufacture of gearing and
other parts of motor cars, and the manufacture
William Rose is president
of all kinds of tools.
and D. E. Rose secretary.
The New Castle Electric Sign Company of New
Castle, capitalized at $20,000, will establish a plant
to manufacture electric signs and electric advertising devices.

and H.

W.

William H. Alford, James M. Dumis
Bolsen are directors.

S.

S.

Illinois.

—

Peoria, October 20. The Grange Telephone Company and the Western Telephone Company at Macomb, 111., have consolidated to fight the Mutual
Telephone Company, and the lines will now be
operated from the one board.
W. B. McDonald, general manager of the Evansville Gas and Electric Company was a visitor in PeHe came to confer with John A.
oria this week.
Radford, who is consulting engineer of the Illinois
Traction Company's new power house.
The Alton Construction Company of Alton has
been incorporated with a capital of $1,000 to furnish
Incorporators are Robert Curdie,
public utilities.

H. H. Ferguson and Henry S. Baker.
The Springfield Gas Light Company

will build a
gas plant at Springfield, together with a millionfoot gas holder. The improvements will cost $75,000.
The Peoria Gas and Electric Company will ask
for a new franchise from the city council. In return
it agrees to place wires underground in the central
portion of the city and make the price of gas 90
cents a thousand.
The Illinois- Traction Company will put on a limited service between Decatur and Bloomington next

new
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month. The cars will make the run from Decatur
The
to Bloomington in one hour and 45 minutes.
present time is scheduled at three hours, but they
make it in two hours and 45 minutes.
The Peoria School Board has decided to place a
telephone in each school house and establish an
exchange at the office of the superintendent.
The company will have its cars into East St. Louis
by November 1st, and all their cars will make the
For the present the cars go as far as the
loop.
Alton cars and passengers will be transferred across
the Baltimore and Ohio and Vandalia track to East
Permission to use Thirteenth Street
St. Louis cars.
was given by an ordinance passed at the council
meeting October 8th, which is so worded that the
East St. Louis and Suburban Railway Company has
permission to handle cars of other lines. The Illinois
Traction
Company has a contract which gives it
the right to run on any rails owned by the East St.
Louis Company.
If the Terminal Company ever allows the Suburbans cars to come over the Eads bridge, the Traction
Company will also be entitled to this right under
Those who are interested
the terms of its contract.
hope to see the Corn Belt Limited land passengers
from Springfield, Decatur, Peoria and other up-state
cities at Third and Washington avenues, St. Louis.
Cars of the Traction company will use the Alton
The
lines from Granite City into East St. Louis.
present terminal facilities at Venice will be used
for freight and express principally.
The property owners in St. Louis are protesting
against the use of the streets by the Illinois Traction Company.
They want the service afforded by
the traction company, but do not want to allow the
company to use the streets. At a recent conference
between the railroad committee of the St. Louis
council and representatives of the company and
prominent shippers of St. Louis the shippers made
a plea for the line on account of the direct connections to all the large cities up state. The committee
took the arguments under advisement.
J. N. C. Shumway, who is president of the Illinois
State Electric Association, was re-elected president
of the Building Association League of Illinois which
closed its annual meeting here this week.
V. N.

Mexico

City,

Mexico, October

Capen, who takes Mr. Nally's place as general
superintendent.
Mr. Carroll was born at Cleveland,
Ohio, January 22, 1871, and entered the
employment of the Postal in Cleveland in 1S8S
and served in various capacities at Pittsburg,
During this
Albuquerque, N. M., and Denver.
which led to his
time he studied electricity,
transfer to the electrical department in New York.
In 1901 he was appointed assistant electrical engineer in Chicago and served to the time of his recent

14.

— The

in

the

enterprise

;

represented the Electric Appliance Company in the
But during the last eight years
same territory.
he has done his best work in the central and
western states in the interests of the Fort Wayne
Electric

Works.

W.

William

young
Chicago and

Kittleman,

An

plant is to be installed
on the Realito de Tubares River, in the district of
Andres Del Rio, state of Chihuahua, by Lazaro B.
Caballero. The waterfall of El Chorro is to be
used for generating the electrical energy.
hydro-electric plant is to oe installed at a
waterfall at Atotonilco, state of Jalisco, by M. P.
Sheridan of Guadalajara and associates. The same
persons also contemplate the installation of an electric-lighting plant at the town of Arandas.
There
is available waterpower at the latter place also.
The contract for installing the electric-light plant
in the new passenger station
which the Mexican
International
Railway Company is erecting at
Monterey, Mexico, has been let to Van Voorish
Bros, of Monterey.
W. D. H.

A

PERSONAL
John E. Sewell has resigned the presidency of the
Waterbury and Woodbury Street Railway Company
of Connecticut. He is general manager for the Connecticut Railway and Lighting Company.
T.

J.

Whitney has been made

district

manager

the Northwestern Telephone Exchange Company for the Fargo (N. D.) district.
He succeeds C. E. Edwards, who becomes local manager
of the St. Paul office.
for

B. C.

a

Shippin, formerly district engineer for the

Westinghouse Electric and Manufacturing Company
Baltimore, has been assigned to important work
at the Helena Power and Transmission Company's
plant, embodying the installation of apparatus at
Butte, Canon Ferry, Hauser Lake and Anaconda.
He will be succeeded at Baltimore by Mr. K. E.
Sommer, who has been connected with the Westingbouse company for about 12 years.
in

Thomas W. Carroll of Chicago has been promoted
from the position of assistant electrical engineer to
that of superintendent of the first district, western
division, of the Postal Telegraph-cable Company,
with headquarters in Chicago, succeeding W. I.

The Gowrie Lighting and Heating Company has
been organized

Gowrie, Iowa, and will ask for

in

a franchise.
Citizens'

and

Light

Tex., has been
stock of $50,000.

capital

Power

Company

incorporated

with

of
a

was highly esteemed.

It

nearly

in

the

regretted

whom

he

of melancholy interest
a large portion of the
Small Central Station,"

is

Western

Electrician,

and

now

concluded.

Mr. Edward Schildhauer has resigned from the
technical staff of the Chicago Edison Company to
accept a position as assistant engineer with the
Isthmian

Canal

Commis-

sion at Washington, D.

C.

In conjunction with one
hydraulic engineer he will
be immediately in charge
of the design
and construction of locks for the
Panama Canal.
He will
pay particular attention to
the mechanical and electrical equipment for operating the locks.
Mr. Schildhauer graduated from the
University
Wisconsin
of
in electrical engineering in

He was

engaged for
on street-railway
work with J. G. White & Co., and entered the
employment of the Chicago Edison Company in
1897.

a

time

He

has been an assistant to the electrical enMr. Peter Junkersfeld, during his entire
of eight years, beginning as a draftsman,
advancing continually, and dring the last two
years serving as engineer of electrical construction.
He is by education, training and experience well
1898.

gineer,
service

fitted

for his

November

new

duties,

which he will assume on

15th.

The

executive committee of the Massachusetts Institute of Technology has formally invited Dr. Andrew Fleming West, dean of the Princeton University Graduate School, to become president of the
Institute of Technology, vice Dr. Pritchctt.
The
appointment is subject to confirmation by the entire
corporation of the Institute.
Dr. West was born
in Allegheny, Pa., on May 17, 1853.
He graduated
from Princeton University in 1874 and has received
the degrees of Doctor of Literature from Oxford
University in England. Doctor of Laws from Lafayette College, and Doctor of Philosophy from
Princeton.
Since 1883 he has been professor of
Latin at Princeton and he has been dean of the
Graduate School since 1901. He is the author of a
number of books on classical education and he has
been in close touch with the Scientific School of
Princeton, while not directly connected with the
teaching of applied science. Dr. West has made a
great reputation as a collector of funds in Princeton,
the "Faculty Song" of the undergraduates mentioning him as "Andy Million West."

SLECTR1C LIGHTING
The Holton (Kan.) electric-light plant has been
destroyed by fire.
The loss is $15,000, insurance
$10,000.

The
Power

Guttenberg
(Iowa)
Electric
Light
and
changed hands, W. S. Horry of
Niagara Falls, N. Y., having purchased same of
plant has

An

electric-light and water-works plant
at Brandon, Miss., at a cost of

erected

Kirkpatrick

&

will

be

$25,000.

Johnson of Jackson are preparing

plans.

The

City Council of Falmouth, Ky., has granted
franchise for the erection of an electric-light
and power plant, the franchise to be sold at pub-

a

sale.

lic

The Weatherford (Okla.) Light and Power
Company has been incorporated with a capital
stock

of $10,000,
electric-light and

purpose of erecting an
E. E. Balcomb,
Galloway and others are the

for

the

power
A.

plant.

electrical

sonality.
His untimely death is greatly
by his friends and acquaintances, by

EDWARD SCHILDHAUER.

electric transmission

of $10,000.

R. L. Cate, C.
incorporators.

engineer well known in
Detroit, died
in the Adirondacks on October 23d from tuberculosis, resulting from an attack of typhoid.
Mr.
Kittleman was a graduate of the electrical-engineering department of the University of Michigan and ibout 30 years of age. In Chicago he was
employed by the Western Electric
Company,
Commonwealth Electric Company and the General
Electric
Company.
For a short time he
was a member of the editorial staff of the
Western Electrician.
His most recent employment was in the Detroit office of the General Electric Company.
Mr. Kittleman possessed
a keen, active mind and an alert, pleasing per-

have not been made

public.

in the

department of the Fort Wa3'ne Electric
Works, with headquarters at Fort Wayne, to accept with the Nernst Lamp Company the position
of sales engineer for the lighting department.
Mr.
McMaster will be located in the company's general offices in Chicago.'
Mr. McMaster has a host
and it will be
of friends throughout the West
remembered, too, that it was he who years ago
introduced the George Cutter specialties throughout the West and Northwest.
He afterwards

company has been formed to put in this. plant. The
electric power will be transmitted to the city of
San Luis Potosi and other important cities and
towns of that part of Mexico. The name of the men
interested

Squire' Electric Company of Kansas City,
incorporated with a capital stock

has been

sales

running
utilization

of the abundant water falls in Mexico for the generation of. electrical
energy which is, in most
instances, transmitted
considerable distances and
used in the operation of mines and industrial plants,
continues to show wonderful development.
Julio Pinal of Mexico City has made application
to the federal government for a concession to install
a hydro-electric plant on the Actopam River, in the
He will build transmission
state of Vera Cruz.
lines to towns and industrial centers in that region.
Engineers recently completed the preliminary survey for a roposed hydro-electric plant which is to
be installed at the Tamasopa falls, in the state of
San Luis Potosi. It is stated that a strong American

The
Mo.,

The
his position

1906

G. Houck.
The plant will be enlarged and
modern machinery installed.

Texarkana,

Frank McMaster has resigned

27,

Z.

promotion.

to record that he wrote
series of articles on "The

Mexico.

October

People of Columbus, Ohio, and visitors to the city
were much surprised to see the beautiful change in
the High Street electric arches, which was made in
honor of the street and interurban railway men who
were visiting Columbus last week. The lights were
colored red, white and blue by E. W. Dolliver of
Wheatland, Pa.
Mr. Dolliver has a patented dye
that he puts on the lights without removing them
from the socket. The cost of coloring the lights
was met by the Board of Trade.

The Boston Edison Company had

its
monthly
and meeting on Friday evening, October
12th, at which the guest and speaker of the evening was Mr. Van Rensselaer Lansingh, engineer
and general manager of the Holophane Glass Company.
Mr. Lansingh gave an informal talk on

dinner

the

general

principles of illumination, with parexamples of different classes of lighting for
houses, etc.
Lantern slides were shown illustrating
both good and bad features of the lighting of
bedrooms, parlors, libraries, kitchens, etc.
This
was followed by a discussion of the merits and
disadvantages of the latest forms of lamps, with
the proper and correct reflectors especially designed for them.
The lecture wound up with a
discussion and criticism of the existing lighting of
the desks, and with the offer of Mr. Hale, the
general agent of the company, to authorize the
funds to modernize the present installation.
ticular

ELECTRIC RAILWAYS.
The Philadelphia and Garrettford Street Railway Company will build another electric railway
to connect Philadelphia

Taylor

is

and Media, Pa.

A. M'erritt

president of the concern.

The William H. Evers Engineering Company
has been granted a franchise to build an electric
railway from Tampa to Bartow, Fla.
This line
will also connect with Plant City, Mulberry and
Lakeland.
The Louisville
Percival
Moore,

and

Eastern

Railway Company,

vice-president,
will
extend its
Station,
electric
line 46 miles from Beechwood
three and one-half miles east of the city limits, to
Frankfort, by way of Shelbyville.

Members
Wis.,

of the

have

passed

Common

Council of Janesville,
interurban franchise as
Clough, D. McAllister and

the

by H. H.
Chicago for the construction of the
This,
Madison electric railway.
through interurban service from
it is said, assures
Chicago to the Wisconsin capital.

asked for
others of
Janesville

and

PUBLICATIONS.
M. W. Dunton &

Co., Providence, R. I., are mailing to all interested a neat little folder with samples
of red rope paper, showing the sizes which they
carry in stock for insulating purposes. This firm
carries a large stock constantly on hand, in different
widths and thicknesses.

Vol. IX. of the Transactions of the American
Electrochemical Society is out, forming the usual
excellent book.
The 400 pages are devoted to the
transactions at the ninth general meeting held in
The society
Ithaca, N. Y., May 1, 2 and 3, 1906.
headquarters are at 39 South Tenth Street, Philadelphia.

The Joseph Dixon

Crucible Company, Jersey City,
publishes an interesting pamphlet on the subject of steam traps, being an illustrated description
of the several varieties, with valuable suggestions
by W. H. Wakeman, expert steam engineer and author of well-known books on steam engineering.
Some steam users seem to think that a steam trap is
only a luxury to be enjoyed by those who have expensive plants in operation and wish to show many
extra appliances which might be dispensed with
and not be missed. This is a great mistake, as a

N.

J.,
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trap

valuable according to the cost of fuel that

is

must be burned to make the steam. This pamphlet
for it is instructive as
is worth careful reading,
well as interesting.

security for the parts.
While standard designs are listed, many conditions arise calling for
special application, and suggestions or sketches will
be furnished to meet such requirements.

TRADE NEWS.

titled

Latest specialties of the H. T. Paiste Company,
are given attention in the October
bulletin, No. 36, just issued
by that company.
Fielding receptacles and window lighting are given
there
being
special attention,
a number of good
halftones to show the various applications of the
Philadelphia,

A

different styles of receptacles.
few "Aleck"
talks and a new price list on cartridge cut-outs complete the bulletin.

An

attractive catalogue on engineering work has
been issued by the Wellman-Seaver-Morgan
Company, Cleveland, Ohio. This company acts as

just

consulting engineer in mechanical,
mining and hydraulic work and

civil,

electrical,

thoroughly
is
equipped to handle important work. The new catalogue has a large number of excellent illustrations
showing some of the more important installations
engineered by this company.
Pacific Electric and Manufacturing Com1 161
Howard Street, San Francisco, Cal.,
has
issued
a
catalogue
entitled
"High-tension
Switches," relating to its standard types of oil
and air-brake switches, for use on lines of from
10 to 100 kilovolts.
It is interesting to note that
this company has acquired the right to manufacture under the designs and patents of Mr. F. G.

The

pany of

Baum,

the

neer.
special

The

well-known

power-transmission engifurnished by bushings of
design fastened to the metal parts with a
cement insoluble in oil, and all bearing surfaces
for porcelain are so designed as to gain rigidity
insulation

is

BUSINESS.

and

A

miniature magazine of "light" literature enLux has made its appearance from the Nernst
Lamp Company, Pittsburg. Vol. I., No. 1, is dated
October. It contains some practical hints valuable
to central-station men, storekeepers and all others
having to do with lighting. By addressing the company, Garrison Place and Fayette Street, Pittsburg,
readers can get their name on the mailing list.
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Sealed proposals will be received at the office of
Supervising Architect, Treasury Department,
Washington, D. C, until November 19th, for an
electric passenger elevator in the post office and
custom house at Burlington, Vt., in accordance
with drawing and specification, copies of which
may be obtained at the above office.

the

The National Metal Molding Company of Pittsburg, having purchased the entire assets, good-will,
etc., of the Osburn Flexible Conduit Company, will
hereafter control the manufacture and sale of
Flexduct.
In order better to serve customers all
business pertaining to flexible and rigid conduit
will be conducted from the headquarters of the
companv. Fulton Building, Pittsburg, where all
communications should be addressed beginning
November 1st.
The General Storage Battery Company, with offices
at 42 Broadway, New York city, has increased its
business to such an extent that it has been obliged
enlarge its present works at Boonton, N. J.
Additional generating units are being installed, and
the additional switchboard equipment consists of 21
generator and feeder panels. The new building
which is being added will be a structure of five
stories and basement, for which a separate power
station will be erected.

On

account of the rapidly increasing popularity
of Franklin compressors, manufactured by the Chicago Pneumatic Tool Company, notwithstanding
the fact that extensive improvements and additions
were made to the Franklin plant the current year,
the business has grown beyond its capacity and
the company is now adding another 150 feet to
its machine shop, which will increase the present
capacity from 55 to 70 compressors per month.

Among the orders recently received by the
Crocker-Wheeler Company are the names of
customers who have been using Crocker-Wheeler
electrical apparatus for the last 12 years.
Here
are some of them
Lake Shore and Michigan
Southern Railway Company, Ashtabula, Ohio, generators
Columbia Chemical Company, Barberton,
Ohio, generator; Republic Stamping and Enameling Company, Canton, -Ohio, generator;
Acme
Wagon Company, York County, Pennsylvania, generator and motor; Pittsburg Steel and Construction Company, Economy, Pa., generator
United
Drug Company, Boston, Mass., motors: Hirsn:

;

:

Company, Hammond, Ind., generator.
Western Electric Company's Hawthorne
Works have been most aggressive in securing conStein

The

for heavy electrical
recently taken from the

to

tracts

Sealed proposals will be received at the office
of the Board of Trustees, commissioners of waterworks, of the city of Cincinnati, Ohio, until November 2d, for furnishing and installing electric
lighting, wiring, conduits and cables for buildings
and grounds at the Eastern, or River, and the main
pumping station, in accordance with specifications
and detail drawings on file in the office of the chief
engineer of the Board of Trustees. August Herrmann is president and Elmer G. Prior clerk.

Valley Coal Company covers three 350-kilowatt,
three-phase alternators operating at 150 revolutions
per minute.
These machines are to be direct-connected to gas engines and are guaranteed to run
in parallel.
This "feature, of using gas engines
and running the machines in parallel direct-connected, speaks well for the purchaser's confidence
in the merits of the Western Electric Company's
electrical and power apparatus.
This same contract also covers two 50-kilowatt exciters operating at 225 revolutions per minute. These also are
to be direct-connected to gas engines.
The contract
further comprehends a large switchboard,
Soo kilowatts in transformer capacity, and 30 arc
lamps.
The Western Electric Company secured
this contract only after a "hot" contest.

machinery.
The order
Columbus and Hocking

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent

Office)

October

16, iqo6.

Gresham,
Belock, Cleveland, Ohio. Ap-

assignor to Stanley-G. I. Electric Manufacturing Company, Pittsfield, Mass. Applica-

to General Electric Company, Schenectady, N. Y.
Application filed February 3, 1905.

plication filed July 14, 1906.
A metai pin projects through a slot in the top of a
track rail. The pin, upon being actuated by a car wheel,

tion filed September 18, 1905.
In combinaion with a main alternating-current circuit
is a transformer having its primary in series with the
circuit and having- a core adapted to be saturated by an
overload current in the circuit.
An electroresponsive
device is connected in a local closed circuit with the
secondary of the transformer, and there are connections

Two automatic circuit-breakers combine a movable
member operated by the opening of one circuit-breaker
and a loose yet positive connection between the member
and the tripping mechanism of the second circuitbreaker, whereby a movement of the member operates
the tripping mechanism, but a movement of the mechanism is permitted without movement of the member.

S33J52.

Circuit Closer.

and Barney

W.

Walter

B. Bielak,

closes the circuit of a signal system.

Relay Attachment and Alarm for Telephone
Systems. Charles A. England, Van Meter, Iowa.
Application filed November 13, 1905.

833,159.

A

having a vertical portion, are
arranged one in advance of the other and normally out
of engagement with one another.
A member engages
the outermost of the arms.
pair

of

arms,

each

land,

from equi potential
voltage dependent

main

circuit.

points

in

in phase
(See cut.)

the

circuit

upon

the

to a source of
voltage of the

Safety System for High-tension TransmisJohn D. Hilliard, Jr., Glens Falls,
N. Y., assignor to General Electric Company,
Schenectady, N. Y. Application filed April 20,

833,211.

sion Lines.

Electric Meter. Thomas Duncan, Chicago,
assignor to Duncan Electric Manufacturing
Company, Lafayette, Ind. Application filed July

833,205.

III.,

1901. Renewed January 7, 1905.
The combination, with a meter provided

11,

with

a

damping disk, consists in part of a permanent magnet
within whose field the damping disk is arranged, a body
of

magnetizable

material

adjustably

secured

in

position

between the poles of the permanent magnet and to be
drawn in and out to vary the amount of the same interposed between the poles to govern the magnetic reluctance between the poles of the permanent magnet, and
a body of magnetic material upon the other side of the
damping disk. (See cut, next page.)

1904.

The combination with an electric circuit includes an
impedance in the circuit, a fuse in shunt to the impedance, a circuit-breaker, a trip coil therefor, and
means for energizing the trip coil to open the breaker
when an overload causes the fuse to blow and the excessive current is opposed by the impedance.

Receiving Device for Electric Transmission.
Isidor Kitsee, Philadelphia, Pa., assignor of onehalf to William J. Latta, Philadelphia, Pa. Ap-

833.224.

plication filed
1906.

March

Renewed April

1905.

25,

4,

In combination with a receiving device for telegraphic
impulses connected to the line of transmission are a
circuit-embracing air gap, a high-tension current
traversing the local circuit and air gap, a translating
device in the local circuit, and means operatively connected to the movable part of the receiving device to
vary the flow of the high-tension current through the
air gap in accordance with the impulses received.
local

Telegraphy. Isidor Kitsee, Philadelphia,
833.225.
Pa., assignor of one-half to William J. Latta,
Philadelphia,

A

—

MEANS FOR OPENING AND
CLOSING ELECTRIC CIRCUITS.

NO. 833,178.

NO. 833,194.

E.
Magnetic
Ore
Separator. Camden
Knowles, Joplin, Mo., assignor of three-fourths
to G. B. Young, George T. Cooley and Guy H.
Elmore, Joplin, Mo., and W. E. BrinkerhofT, E.
O'Keefe and Joseph Herrin, Carthage, Mo. Ap-

December

1901.
In a magnetic separator magnetic surfaces converge
from the feed to the discharge end, thereby constituting
a magnetic field; a feeder passes through the field and
is adapted to deliver the ore in proximity to one of the
surfaces
means are provided for agitating the feeder,
thereby stratifying the ores in the order of their magnetic susceptibilities; a carrier is provided with one or
more secondary magnets, traveling between the surface
and the feeder, adapted to collect the magnetic particles
as they pass through the field and to discharge them as
they pass beyond the field.
;

DEVICE FOR ALTERNATING-

CURRENT CIRCUITS.

833,169.

plication filed

— PROTECTIVE

5,

.

Means for Opening and Closing Electrical
833,178.
Circuits.
Gustaf Rennerfelt, Scranton, Pa. Application filed June 11, 1904.
In an electric circuit, including a motor, are a contact
block, a switch arm, a magnet for moving^ the arm into
contact with the block, means for energizing the magnet and automatic means for gradually decreasing to
zero the current in the magnet.
(See cut.)

Protective Device for Alternating-current
833,194.
Circuits.
Leonard Andrews, Manchester, Eng-

Transformer. John J. Frank, Schenectady,
N. Y., assignor to General Electric Company,
Schenectady, N. Y. Application filed October 14,

833.207.

1905.

Pa.

Application

Renewed January

1905.

filed

April

14,

18, 1906.

submarine

or other cable provided with two or
more stations, transmitting means at each station adapted
to transmit over the cable simultaneously in one direction two messages, one message characterized by impulses of comparatively slow succession and of comparatively high electromotive force, the second message characterized by impulses of comparatively quick succession
and of comparatively low electromotive force, and also
provided with two receiving means, one adapted to
translate the message characterized by the impulses of
comparatively slow succession, and the second adapted to
translate the message characterized by the impulses of
comparatively quick succession.
:

Combined are

a_

case

containing a bath of insulating

winding immersed in the bath, means for creating a difference of potential between the terminals of the
liquid, a

winding, a pair of co-operating sparking points or electrodes connected to the terminals of the winding and
arranged below the normal surface of the fluid and
separated from each other by a distance such that when
covered by the liquid the normal potential existing between the terminals of the winding will be insufficient
to cause a discharge between the points, but so that
when not covered by the liquid a discharge will take
place between them.

Double-throw Electric Switch with Indi833.208.
cator.
Edward M. Hewlett, Schenectady, N. Y.,
assignor to General Electric Company, Schenectady, N. Y.
Application filed July 11, 1903.

The combination with an electric switch consists of an
operating handle therefor, an indicator having a movement concentric with that of the switch, and lost-motiontransmitting devices between the indicator and switch.
Interlocking Device for Circuit-breakers.
Charles H. Hill, Schenectady, N. Y., assignor

833,210.

Telegraphy. Isidor Kitsee, Philadelphia,
assignor of one-half to William J. Latta,
Philadelphia, Pa. Application filed June 6, 1906.

833.226.
Pa.,

An all-metallic line has its central battery of two sets
connected in opposition as to each other and grounded

A

their juncture.
series of receiving devices is inserted in one leg of the line and a series of transmitting
devices connected to the second leg of the line, part
of the transmitting devices being grounded.
at

833,228.

cago,

Motor
III.

Controller.

Application

William A. Lacke, Chifiled

November

29, 1905.

combination with a motor-armature circuit and retherefor are a source of supply, a reversing
switch designed to connect the source of supply to the
armature ircuit, a series of slow-closing switches each
provided with an automatic circuit-closing device, the
device of one slow-closing switch being arranged in
series with the solenoid controlling the operation of the
succeeding switch, whereby means are provided for autoIn

sistance

_

1

matically closing the circuits of the various
in succession, each of the solenoids being in

solenoids

shunt

to
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the resistance, and the automatic circuit-closing device
for the first solenoid in the series being controlled Dy
the reversing switch.

Wave and Current Electrical Generator.
John T. Wilmore, Denver, Colo. Application

833,361.

filed

Street Indicator. Arthur Schimmel, EvansApplication filed March 2, 1906.
ville, Ind.
The mechanism of a street indicator on a vehicle is
operated by an electric motor.

833,248.

Coupling for Electric Cables. Charles F.
Schwennker, Schenectady, N. Y., assignor to
General Electric Company, Schenectady, N. Y.
Application filed February 14, 1903.

833,252.

metallic-conductor sections are provided
and with grooves in the cylinform a helical path when the secdrica sides which
helical spring is screwed into
tions are assembled.
the helical path, binding the sections together, and
there are means to rotate the spring.
Cylindrical

with overlapping ends

A

Receiver. Henry F. Albright,
Y., assignor to Western Electric
Chicago, 111. Application filed Feb-

Telephone
York, N.

833,279.

New

Company,
ruary

5,

October

October

Trolley Harp. William K. Richardson,
Leavenworth, Kan. Application filed September

1905.
Contact springs have'a lower flat portion bearing against
inner sides of the arms and extending above the
lower rim of the trolley wheel; an upper flat portion is
arranged in a plane parallel to the plane of the lower fiat
portion and bearing against the hub of the trolley wheel
across the entire end of the same.
Intermediate oblique
portions connect the upper and lower flat portions.
I,

In a wave or current electrical-generating apparatus
are combined a suspended drum revolubly mounted and
located on the surface of the water to be acted on by
the waves or currents, the exterior construction of the
drum being such as to cause its rotation under the inElectrical-generating
fluence of the waves or currents.
mechanism is inclosed by the drum, which is formed
the water.
tight to exclude
There is a
sufficiently
suitable operative connection between the drum and the

generating mechanism.

the

Incandescent-lamp
833,556.
Sibley, Perth Amboy, N.

New

for Telephone Switchboards.
Holmes, Park Ridge, and Edward B.
Craft, Chicago, 111., assignors to Western Elec-

Spring-jack

833,390.

Howard

Chicago,

Application

111.

in

December

Application

Anson G. Betts, Troy,
November 30, 1904.

filed

piece.

composite conductor for electrical transmission liner
described, consisting of a body of free
is
metallic sodium and a reinforcing sheathing within
which it is inclosed, the conductivity of the composite
conductor being due essentially to the sodium present

Electrical
Insulating
Composition
and
Process for Manufacturing the Same.
Charles
Clement, Vallorbe,
Switzerland, assignor to

833.580.

Societe Anonyme Matthey & Co., Vallorbe,
Switzerland. Application filed April 21, 1905.

therein.

Junction Box. William F. Bossert, Utica,
N. Y., assignor to the Bossert Electric Construction Company, Utica, N. Y. Application filed
September 15, 1904.

833.296.

The insulating composition consists of amianthus, sulphate of lime, water, pitch and sulphur, and the process
for making consists
mixing amianthus, sulphate of
lime and water to a suitable paste, drying the same and
then subjecting the product so obtained to impregnation
in a bath of pitch and sulphur.

m

An outlet or junction box formed of metal and having one or more cut and partially displaced blanks connected to the encircling metal by an integral connection,
each blank being spread by pressure to engage its en-

833.590.

cago,
111.

circling walls.

Company,

Springfield,

October

1905.

Application

Ohio.

An

electromagnet at each subscriber's station is
to be bridged across the line by the main telephone

switch.

the magnet and the
de-energized, the resistance
is
shunt around the same being such as to absorb the curso
as
to prevent any other
the
central
energy
from
rent
magnet on the line -from being operated.

Lock-out System for Party-line TeleWilliam M. Bruce, Jr., Springfield,
phones.
Ohio, assignor to the Select Telephone Manu-

833.298.

facturing Company, Springfield,
cation filed October 23, 1905.

Ohio.

A

telephone system

common-battery lock-out party-line
disclosed by the invention.

Andrew H.

Trolley.

833,312.

Application

N. Y.

Dreijer,

June

filed

Appli-

New

York,

1904.

6,

A

wheel has an annular channel in its periphery
with two or more rollers carried in the channel and
There
adapted to be forced against the trolley wire.
are means on each side of the channel for centering the
wire in the rollers.

Cut-out. Henry Geisenhoner, Schenectady,
N. Y., assignor to General Electric Company,
Schenectady, N. Y. Application filed May 8,

833,317.

1903.

An electrical switch comprising a plurality of independent spring-pressed circuit-closing devices, a common
contact plate adapted to hold the devices in closed
a
position against the tension of their springs, and
means common

releasing

NO. 833,205.

— METER.

Box.
Distributing
Chicago, 111. Application

receptacle for incandescent electric lamps having integral, opposite segments adjacent to its outer edge and
integral, opposite projections arranged inwardly and alternately of the segments.
The receptacle has a porcebody, lamp terminals arranged in the mouth of
lain
the body, wire terminals arranged in depressions in the
back of the body, and connections between the wire
terminals and the respective lamp terminals.

Wheel.

Trolley
Newark, N.

833,353.

Gustavus

Troxler,

Jr.,

J., assignor of one-fifth to himself,
one-fifth to Alexander Ober, one-fifth to Robert
Neil and one-fifth to Theodore Perry, Newark,
N. J., and one-fifth to Arthur PL Moore^ Jersey
Application filed October 10, 1905.
City, N. J.
A series of posts extend laterally from the opposite
sides of the wheel, a radially extending guard arm or
finger extends from each post and is rotatable with the
wheel, and there are means connected with each guard
arm to produce the normally radial relation of each
guard arm.

Electric Furnace.

833,357.

N.

field,

Tn

an

J.

Application
furnace

induction

Leonard Waldo, Plainfiled June 23, 1905.
having

a

charge-receiving

chamber and an inducing circuit for melting the charge
in the chnmher are means for electrolysing the melted
Electrodes are disposed in the chamber and
charge.
there
Hie

is

a

source

electrodes.

of

(See

direct
cut.)

current

in

the

circuit

with

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on October 22, 1906:
Electric

H. Barrett, Springfield,

Car' Lighting.

S.

Underground Conduit.

G.

413,160.

Mass.
413.215-

New

H. Warde,

York,

N. Y.

Holding Attachment for Arc Lamps. T. H. Brady,
Britain, Conn.
Electric
Regulator. W.
Hochhausen,
Brooklyn,

New
N. Y.

413.280.
Switch for Dynamo-electric Machines. W. Hochhausen, Brooklyn, N. Y.
413.281.
Electric-pendulum
Clock.
M. L.
Hussey,
M.

Menlo Park, N.

J.

Contact
Trolley
for
413,287.
Electric-railway
Cars.
J.
Mitchell, Des Moines, Iowa.
Electric-measuring Instrument. E. Thompson, Lynn,
413,292.

Mass.

System of
and E. W. Rice,

4 T 3> 2 93-

NO 833,357.
-

833,447.

— ELECTRIC

tion filed

J.

FURNACE.

Signal
for
Weighing Scales.
Derbes, New Orleans, La. Applica-

November

Electrical

Distribution.

E.

Thompson

Jr., Lynn, Mass.
Conduit
for
Electric
Railways.
E.
Thompson,
Lynn, Mass.
Telephone Receiver. C. Selden, Baltimore, Md,
413,308.

413,294.

Electric

Stephen

28, 1905.

Mold for Casting the Plates of Storage Batteries.
Shaplcigh, Camden, N. J.
Dynamo-electric Machine. R. Eickemever, Yonkers,
N. Y.
Magnetic Gage for Testing the Magnetic Con4 3,338.
ductivity of Metals.
R. Eickemeyer, Yonkers, N. Y.
Secondary Battery. R. Eickemeyer, Yonkers, N. Y.
4'3,339Electric Regulator for Pendulum Clocks.
413,340.
H.
J.
Gerry, Brooklyn, N. Y.
Galvanic Battery Compound. W. P. Kookogey,
413,345Brooklyn, N. Y.
Method of Obtaining Direct from Alternating Cur4'3>353rents.
N. Tesla, New York, N. Y.
Dynamo-electric Machine. R. Eickemeyer, Yonkers,
413,363.
4 T 3,309-

W.

413,337;

The mechanism of

A

controlling the action of the cutting stylus.

4*3,279.

distributing board provided with a number of apertures in the face thereof has terminals arranged adjacent to the apertures and passageways arranged in the
interior of the board and leading from the apertures to
the edges of the board, whereby the wires of main and
branch circuits may be readily passed through the passageways to connect them with the terminals on the
hoard and whereby, the wires are inclosed and fixedly
isolated from each other.

1906.

plication filed April 20, 1901.
The device comprises a master record, a stylus assoan electric circuit, a source of current
a variable resistance included to the
circuit and of which the stylus forms a part, an electromagnet in the circuit, a cutting stylus and a blank in
operative relation to the cutting stylus, the electromagnet
p

413,220.

A

Receptacle. Bert
E.
Salisbury,
Electric
Syracuse, N. Y., assignor to Pass & Seymour,
Solvay, N. Y. Application filed February 20,

for
Duplicating
Phonograph
Isidor Kitsee, Philadelphia, Pa.
Ap-

ciated therewith,
for the circuit,

different subscribers.

H. Hornsby,
January 7, 1903.

833,342.

Records.

Automatic System of Intercommunication.
Anthony Van Wagenen, Sioux City, Iowa. Application filed July 31, 1902.
Renewed March 3,

1906.
In an automatic telephone system are a service and a
switching wire connecting each subscriber's station with
the central station, the latter conductor having return
connections independent of the service wire, the service
and switching wires of each station constituting a talking circuit therefor, and the switching wire of each
station, and the return connections therefor constituting
There are means at the central staa switching circuit.
tion for operatiyely connecting the talking circuits of the

Apparatus

833,689.

833,429.

Harry
filed

The apparatus is for signaling between fixed points
line and a tram passing along the line, and
comprises a signal on the train, electrically operated restraining means for preventing normally this signal being given, means at each fixed point for invariably
rendering inoperative the restraining means, and a device
at each fixed point for supplying electric current to the
said electrically operated restraining means when desired.

June

3, 1904.
Combined are a terminal spring connected with one
terminal of heat-coil, a second terminal spring, heatresponsive means external to the heat-coil for normally
retaining the other terminal of the heat-coil in contact
with the terminal spring, and means upon abnormal
current flow through the heat coil for causing the heatresponsive means to release the other terminal from
the second terminal spring.

J. Insell,

on a railway

Thermal Cut-out and Circuit Changer.
Alfred O. Stigberg, Chicago, 111., assignor to
Manufacturing
Stromberg-Carlson
Telephone
Company, Rochester, N. Y. Application filed

833,425.

to all of the devices.

&33>327-

Charles M. Jacobs

Reading; Edward F. Newton, Cardiff, and Ernest A. B. Bowden, Hanwell,
England,
assignors
to
the
Western
Syndicate, Limited, London, England. Application filed October 30, 1905.
and Robert

adapted

of

Signaling on Railways.

833.603.

filed

normally open shunt around the electromagnet, including the subscribers' talking instruments, and
a circuit-closer in the shunt adapted to be moved to and
held in closed position by the electromagnetic force of
the magnet and adapted to be released when the magnet

is

are

a

is

Multiple Drill. William W. Doolittle, Chi111., assignor to Crane Company, Chicago,
Application filed November 19, 1903.

An electric motor is provided for operation and there
magnets to anchor the elements in position on the
plate during the drilling operation.

Lock-out System for Party-line Telephones.
William M. Bruce, Jr., Springfield, Ohio, assignor to the Select Telephone Manufacturing-

833.297.

There

1905.

universal joint for joining sections of electric tubing is described, consisting of a coupling piece comprising two pairs of yoke arms projecting from a perforated
base disposed in planes at right angles to one another,
and co-operating yokes secured respectively to the ends
of the_ section of tubing to be joined and having their
arms individually pivoted to the arms of the coupling

circuits

5,

5,

A

1904.

A

or
or

Flexible Joint for Electric Tubing.
WillApplication filed
J.

iam E. Ward, Bayonne, N.

Electrical Conductor.

N. Y.

position.

833,567-

This patent covers an improved receiver, having a
tubular magnet with a magnetizing helix surrounding
the core thereof.
833,290.

Y.

A

June

24, 1905.
jack unit having line and contact springs disposed
on edge, insulating strips between the same, the U-shaped
metal frame comprising an L-shaped supporting member
and a jaw all rigidly secured together.

N.

C.

and George A. Lutz,
Application filed June 5,

lining of insulating material is provided with an
appertured projection having a groove or recess without
the cap of the socket and a ring to hold the lining

filed

A

York,

Clarence

Socket.
J.,

1903.

B.

Company,

tric

1906

833,550.

1905.

23,

27,

the

device includes an electric

cir-

with an alarm, having its terminal connected with
the angle plates, ana means whereby the movement of the
cuit,

scale

833,449.

beam may

act

upon the terminals

Telephone Transmitter.

to close the circuit.

Stanley A. Duvall,

Elkhart, Ind. Application filed March 5, 1903.
An auxiliary diaphragm is used to supplement the main
diaphragm.

N. Y.

Electrothermostatic Fire Alarm. Jesse M.
Knowles and Silas A. Gregory, Stockport, Iowa.
Application filed February 26, 1906.
In the device are a number of relatively stationary
contact members, a thermostatic element and a mov-

833.465.

contact member actuated by the thermostatic eleto engage the stationary members for
closing the circuit, the element being adjustable longitudinally of the movable contact member thereby to vary
the throw of the member.
able

ment and adapted

Trolley. Henry B. Burke, Windber,
Application filed December 28, 1905.

833.505-

Pa.

A resilient flat spring arm has an integral collar
formed at its lower extremity, the arm being bent upon
and having its other extremity extending outwardly
and upwardly; a harp mounted on the upwardly and outwardly extending portion of the arm, the arm being provided with a series of apertures adapted to receive electrical conductors, and means located upon the underneath
side of the arm for disengaging the trolley wheel from
the conductor, the means comprising a pierced lug.
itself

Telephone Address Index and Advertising Device.
413.371.
J. F. O'Brien, Quebec, Canada.
Railway-train Signal. D. S. McElroy, New York,
413.409.
N. Y.
413.410.

New

Electromagnetic Railway
York, N. Y.

Signal.

D.

S.

McElroy,

Electromagnet. D, S. McElroy, New York, N. Y.
413.411.
Electrically-operated Railway Switch.
D. S. Mc413.412.
Elroy, New York, N. Y.
Cable Terminal Head and Protectors. E. R.
413,420.

New Haven, Conn.
Electric-signaling Apparatus.
W. E. Decrow, BosMass.
Process of Manufacturing Battery Zincs. F. F.
413:438.
Eggers, San Francisco, Cal.
Incandescent Lamp. E. F. Gennert, New York,
413,442.
N. Y.
Baker,

4 T 3, 436ton,

413,512.
413,568.
413,604.

Electric Switch.

R.

C.

Hull, Baltimore,

Md.

Thermostatic Alarm. C. PI. Shaffer, Rockford, 111.
Electric Railway.
R. M. Hunter. Philadelphia, Pa.
T. Van Gestel, New York,
Electric Lamp.
4 1.636.
J.
N. Y.
Electric-railway
Svstem. M.
Wheless, Washing41 1.637.
ton, D. C.
1
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New Power

Station of the Birmingham
(England) Corporation.

[From

and

also

in

other purposes.

The

old

tramways,
certain

the

NOVEMBER

CHICAGO,

XXXIX.

London correspondent of

the

Western

How

districts.

Electrician.]

the

already announced, the new generating stahas been erected by the Birmingham
Corporation at Summer Lane was formally opened

which

on October

ioth.

Historical.
Electric

lighting

in

Birmingham

dates

FIG.

as

I.

far

the corporation.

The generating

plant at these

two

Dale End and Water Street, had a capacity of 1,520 kilowatts and 3,456 kilowatts, respectively.
These two stations will continue to be
worked in conjunction with the new Summer
Lane works, and the general arrangement of districts is shown in Fig. 2, next page.
The old company conducted a purely lighting
and power business, and for three years after its
absorption by the corporation this condition of
stations,

continued. But in the year 1903 it was
decided to municipalize the tramways when their
leases expired and to operate them on the overhead-electric system. This created a new condition
of affairs, and when the new engineer was appointed, in the person of Mr. R. A. Chattock,
previously with the Bradford Corporation, he was
commissioned to reorganize the arrangements generally so that a supply would be available for the
affairs

will

site

bounded

selected

on

one

was

in

Summer

by

side

the

Lane, which

Birmingham

is

and

Fazeley Canal, Fig. 3 being a block plant of the
works. The principal facade is on Summer Lane,
and is executed in hard red pressed brick, with

IN

one span; boiler house, 275 feet by 89
economizer house, 275 feet long by 47
front

elevation

Summer

Lane,

richness
tion of

of

of

engine

the

feet,

feet

house,

is

effect

dow being a striking feature. Fig. 4 illustrates
the building, while Fig. 5 is a cross-section of the
plant.

Conditions in Birmingham, with the tramway
load coming on and the provision of a supply to
some outlying residential districts, are such that
the following four classes of supply have to be
dealt with, and the plant in the new station has

designed

with

that

end

for

private

and

lighting

power

supply.

(3)

A

supply to the tramways within a
radius of about two miles from the station, at a
pressure of 500 volts.
(4) An extra high-tension
three-phase alternating-current supply to the substations, which have been erected in the outlying
districts of the city, at a pressure of 5,000 volts.
The plant capacity, for which accommodation has

in

view:

(1)

A

direct-current supply for lighting and private power
purposes in the neighborhood of the station at a

A

been provided, therefore
lows
:

directpressure of 220 and 440 volts.
(2)
current supply through a system of trunk mains
to the distributing switchboards at Dale End and

may

bet

set

out as

fol-

.

Description.
D. C. engines and generators
A. C. engines and generators

First

Ultimate

Equipment.

Equipment.

7,000
4,500

K.W.
K.W.

13,000
13,500

K.W.
K.W.

Engines.

and

wide.
facing

the chief architectural feature, a
being obtained by the introducornamentation, which is concentrated in
the tympanum of center gable and the upper
portion of pilasters, the massive semi-circular win-

been

Street stations at a pressure of 440 volts,
order to deal with the increase in the demand

SUMMER LANE STATION, BIRMINGHAM.

stone-colored terra cotta dressings, presenting a
handsome appearance, in common with many of
the more recent municipal stations of this type.
The building is divided into three bays, viz.
Engine house, 275 feet long by 100 feet wide, on

The

Water
in

direct-current

tell.

General.

The

DIRECT-CURRENT SIDE OF ENGINE ROOM

back as the year 1882, when a provisional electriclighting order was granted by the Board of Trade
to some private individuals. This
was revoked
in 1886, and three years later the Birmingham
Electric Supply Company Was formed to work
another provisional order. The company continued
to work with two generating stations until the
year 1900, when the undertaking was acquired by

No. 18

1906

any part of the city for
company had not touched
this has been accomplished

following description

As

tion

3,

Steam engines already erected or

in

course

of

erection consist of the following
Four Belliss engines, 3,000 indicated horsepower,

operating Dick-Kerr 1,500-1,875-kilowatt continuous-current generators.
Two similar engines operating Westinghouse
alternating-current generators of same capacity as
the

continuous-current

machines.

Three 1,000-horsepower Belliss engines operating Westinghouse 500-625-kilowatt alternators.

Two
exciting

180-horsepower Belliss engines driving the
dynamos supplied by the General Electric

Company.

The

each have an output of
H. P., the cylinder dimensions
36^-inch and 55-inch by 33-inch
Steam is supplied at 180 pounds pressure,

six

large

2,140 to 2,680
being 25-inch,
stroke.

engines

B.

superheated 100 to 150 degrees F., corresponding to a total temperature of 480 to 530 degrees
F.
The engines for the direct-current and alternating-current sets are strictly in duplicate, the

V
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only variation being a slightly higher rate of
revolution in the alternating-current sets to correspond to 25 cycles per second. The direct-current
sets run at 160 revolutions per minute and the
alternating-current sets at 166% revolutions per
minute, the piston speeds being 880 and 917 feet
per minute, respectively. The engines are arranged
to run condensing, but provision has been made

exhausting to the atmosphere on emergency
through automatic exhaust valves, on a new principle, the valves being designed and constructed
by the engine builders.
for

lutions

per minute,

the voltage being

440 to

November
480

These are quite standard machines.
There are in addition two 100-kilowatt motordriven balancers, and two 25-kilowatt motor-driven

1906

3,

*

volts.

three-wire boosters, the former dealing with the
out-of-balance current on the local lighting network, and the latter giving the necessary increase
in pressure on the trunk main supply to the Dale
End and Water Street generating stations. These
boosters are capable of dealing with a current of
2,500 amperes and will boost up to 10 volts, either
200-kilowatt motorpositively or negatively.

1
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FIG. 2.

ELECTRIC SUPPLY DISTRICTS INlBIRMINGHAM,
ENGLAND.

handling the direct current is unusual on account
future proposed magnitude of the station,
and it is also greatly complicated by the delivery
of both a local supply to the network in 'the
neighborhood of the generating station and at the
same time a bulk supply by groups of heavy
trunk feeders to old centers of distribution in
of the

existing
Street,

power houses
respectively.

at

Dale End and

The problem

is

still

Water
further

complicated by the nature of the site of the power
house (Fig. 3), which has necessitated locating
the switch gear across one end of the building in
order to bring out the large number of feeders
properly to the distributing conduits, the space
available
being so limited, compared with the
amount of gear required, that the switchboards
have to be double-decked and in part mounted in
two rows facing each other. In spite of this, such
care has been taken in the relative locations of
the different parts that the heavy cable runs are
remarkably clear of entanglements with each other
or with bus bars, heavy connection strips, rheostats, gallery steelwork or window
interferences,
everything considered.
Each of the main 1,500-kilowatt direct-current
generators is connected to its panel in the switchboard gallery by nine cables three positive, three
equalizers or lighting negatives and three traction
negatives.
All switches are mounted on the generator panel, which is seven feet six inches high,
and is built up of three sections of 2^2-inch black
enameled slate. These panels have the somewhat
unusual width of four feet six inches on account
of the number of switches required, the size of the
copper connections, and the large clearance maintained between opposite polarities and between
copper and earth, this being held up to four inches
on all bus bars and main machine connections
wherever possible. This unusual clearance has

—

FIG.

BLOCK PLAN OF SUMMER LANE GENERATING STATION, BIRMINGHAM.

3.

Especially large and massive flywheels have been

secure the requisite degree of even turning and efficient governing on a traction load, the
total amount of stored energy embodied in the
revolving parts being 3,400 and 4,600 foot-tons
for the direct-current and alternating-current sets,
respectively. Another feature of the engines is the
variable expansion gear, the cut-off of the highpressure slide valve being varied by means of a
special relay cylinder operated from the governor.
On this plan the power is carried at the higher
loads by automatically varying the cut-off, and at
fitted

to

generator is also installed for giving a directcurrent supply to the tramway system off the
direct-current lighting bus bars during light load
at night time after the main traffic has ceased.
It is proposed to install a 200-kilowatt rotary
converter and a bank of transformers to enable
the extra high-pressure alternating-current supply
to be coupled to the low-tension direct-current
supply in order to avoid running steam plant on

the lower loads by throttling, a combination which
makers' experience has demonstrated to give

the
the

economy

best

at

all

loads.

The emergency

steam stop valves are so designed that they can be
worked from the engine-room floor and also from
Each main engine is provided
the platform above.
with its own surface condensing plant.
The remaining large engines, the three 1,000horsepower units, are of similar design. The
cylinders are 17, 24 and 37^2 inches, with a piston
stroke of 18 inches, the speed being 250 revoluminute,

per
machines.
tions

common

These
surface

driving

the

alternating-current

three engines exhaust into a
condenser. The two 180-horse-

power engines are standard two-crank machines,
running

at

450 revolutions per minute.

Generators and Auxiliary Machinery.
continuous-current
four
1,500-kilowatt
In
the
generators an overload capacity of 25 per cent, is
These are compound-wound, 16-pole
provided.
machines, the spider of the armature being extended and bolted direct to the flywheel of the
engine. The commutators are very large.
It
is
intended to use these machines as ordinary shunt
machines for the lighting supply and as compound

machines

for

the

traction

supply,

the

necessary

alterations in the connections being effected

on the

direct-current switchboard.

There have
Parsons

also

erected two 500-kilowatt
turbo-generators, giving a

been

direct-current

pressure of 460-520 volts and having an overload
capacity of 10 per cent.
The Westinghouse alternating-current generators
are two 1,500-kilowatt standard-type revolving-field
divided generators, three-phase, 25 periods, 5,000
volts; there being also three 500-kilowatt similar
machines. The revolving fields are bolted direct
to the engine flywheels.
The 100-kilowatt exciting sets run at 450 revo-

FIG. 4.

STREET FRONT OF SUMMER LANE GENERATING STATION, BIRMINGHAM.

both classes of supply at times of light load. It
is further proposed to install a large storage battery and reversible booster for equalizing the load
upon the direct-current generators used for supplying the tramways. Fig. 1 shows the direct-current
side of the engine room.

been considered advisable on account of the enormous arc and consequent risk to operators which
would arise in case of a fault across the bars.
All the heavy leads from each of the large

Direct-current Switching Apparatus.
Undoubtedly the most interesting part of the
equipment is the switch gear. The problem of

form

generators,

consisting

of

three

1.5-square-inch

cables per pole, are carried about the panel in the
of three five-inch

by three-eighths-inch rolled

copper bars in parallel, giving a cross-section of
over five square inches, and a current density of

November

3,

WESTERN ELECTRICIAN

1906

only 700 amperes per square inch at an overload
of 4,000 amperes per machine. These bars are
separated by three-quarter-inch air spaces to add
to the ventilation and to give room for threequarter-inch contact nuts on all switch and circuitbreaker studs and other connections. These studs
are all 2^2 inches in diameter, with four nuts per
stud, five inches across corners, giving a very

main length of
these bus bars to be shut down at times of light
load for extensions or alterations. At times of
light load, too, the local lighting may be supplied
from the turbo-generators, through the lighting

section switches, thus enabling the

feeding boosters, which are fed from one side of
the bus-bar section switches. Thus the main local
lighting bus bars may also be similarly shut down.
This principle, which has been largely adopted in
extra high-tension work, is not believed to have
been adopted to this extent in any direct-current
station.
It should also be noted that the balancers

35i
simpler conditions of distribution to be met, and
the consequent absence of boosters and similar
apparatus. There are to be seven sub-stations,
containing converters feeding the lighting and traction systems. To each sub-station three three-core
feeders will be run, one for lighting, another for

with the third as reserve. There are
feeder bus bars in the generating station.
generators will be connected to one main bar

traction,

three

The

sectionalized by an oil switch, so that the traction
and lighting may be kept separate, or any machine
run on lighting and traction in parallel.

Encini

^^9 WI H"

Mqy^e.

FIG.

5.

CROSS-SECTION OF SUMMER LANE GENERATING STATION, BIRMINGHAM, ENGLAND.

low contact density. On a 4,000-ampere continuous
heat run the average drop between contact bar
and switch stud was 1.5 millivolts, equivalent to
the drop along 2 l
inches of copper at 700 amperes per square inch, and the temperature rise
around all parts of the panel gear (the ammeter

A

shunt, of course, excepted)

was barely appreciable

to the hand.

The main

Houaa

from

generator
passes through a carbon-break circuit-breaker without overload, but with reverse-current attachment,
and also through a 5,000-ampere ammeter shunt
with laminations in a vertical plane to give maximum cooling effect, and with ends on the same
horizontal line to minimize temperature errors.
All indicating instruments throughout the switch
gear are of the vertical edgewise type, with 12-inch
scales and illuminated dials.
No voltmeters are
used across any generators or in general for comparing the voltage of any unit with that of the
bars or of any other unit. Each main bus bar has
Each main generator is
its voltmeter or meters.
provided with multipole switches for simultaneously
transferring both the positive and negative from
the traction to either of the lighting bars. Two
such switches are required on account of the use
of three sets of bus bars, and these are connected
in tandem, i. e., the up-throw of the first transfer
switch connects to the traction bus bars, while the
down-throw connects to the center studs of the
other multipole switch, which, when thrown up,
connects to the upper lighting bus bars, and when
thrown down, to the lower lighting bus bars. On
this account it is impossible to parallel either pole
of the traction with any of the lighting bars.
The first transfer switch is triple-pole and the
other double-pole.
positive

lead

each

It will thus be seen that no little labor was
involved in laying out the generator panel alone.
The remainder of the board, with some exceptions, was comparatively easy in this respect, as
feeder panels were kept of one polarity, positive,
negative and neutral feeders being kept apart.
The heavy trunk main booster panels were similarly arranged
with opposite poles on separate

are similarly connected one on each side of the
bus-section switches.
All of the lighting feeders, including the trunk
supply to the other stations, are protected by automatic cut-outs, for the reason that no fuses were
to be found on the market which were considered
suitable for the heavy service required.
Circuitbreakers were not considered advisable on account
of the very rare occurrence of trouble and the
inability to test the tripping gear by occasional
opening of the breaker. The certainty of operation and the time-limit feature of the
fusible
cut-out were combined with the circuit-opening

the

group-feeder

They are mounted in
The current is taken from

actuated.

switches

to the switchboard gallery,

the

feeder

bus

bars

and

through brick uptakes
on which are mounted
oil

switches

compartments.
These
triple-pole type and are hand operated.
artificial-stone

in

are

similar

of

the

The feeder

switches are the largest and longest in stroke of
any hand-operated switches manufactured in this
country, and in the contingency that a fault should
occur, the motor-operated feeder group switches
will clear any section from the rest of the load
and enable the spare feeders to be promptly put
service.

Boiler Room.

square feet heating surface, constructed for
a working pressure of 180 pounds per square inch,
and containing 280 tubes, arranged in 20 sections.
Each boiler is fitted with a B. & W. superheater
and a B. & W. chain-grate stoker. In the latter,
gear is provided to enable the whole stoker to be
brought out clear of the boiler. The stokers are
provided with two means for driving the shaft,
viz., either by a steam engine or by electric motor.
Each boiler, with stoker and superheater, is estimated to evaporate 24,000 pounds water per hour
with three-quarter-inch natural draught, with coal
of at least 10,000 British thermal units. The ultimate capacity of the boiler house will be 24
boilers, evaporating 576,000 pounds water per hour.
6,182

FIG. 6.

VIEW

IN

CABLE TUNNEL IV SUMMER LANE POWER

STATION, BIRMINGHAM, ENGLAND.

main current. When this fuse is blown the arc
is
shunted by the carbon contacts, which open
with the usual speed of a breaker and clear the

ampere bus-junction switches of the brush toggle
type for use when two lighting voltages inde-

circuit with

pendently

One

the

by

considerably more simple than the directcurrent gear described above, owing to the much

bus-bar

of artificial stone.

There are at present installed 10 Babcock &
Wilcox "land" type water-tube boilers, evaporating 240,000 pounds per hour. Each boiler has

has been made for extending several of the bars
up to IS square inches. The two main lighting
bus bars may be connected together by two 10,000-

set of

electrically

cells

All the ammeters on the feeder panels are edgewise instruments. In the protection of the feeders,
relays are avoided, the series transformer secondaries being carried directly to the tripping coils
of the switch handles. The generator section of
the switchboard is of the bench-board type. Separate subways carry the cables from the directcurrent switchboard to its generators, and from
the alternating-current board to its generators.
Fig. 6 shows the cable tunnel beneath the switchboards.

Main bus bars are built up of five-inch by threeeighths-inch copper, the largest at the present time
consisting of six such bars per pole, but provision

generated are unnecessary.
main bus bars is sectionalized

are

into

capacity of the usual breaker by a novel construction developed by the British Thomson-Houston Company, which supplied the switch gear, consisting of a carbon-break circuit-breaker held shut
by a short copper link fuse, which carries the

panels.

On account of the insufficient space on the
switchboard gallery all generator switches have
been mounted in the basement below the engineroom floor. The generator bars and main feeder
group oil switches are also in the basement, and

a

minimum

Alternating-current
This

is

of fusion of the link.

Switching

Apparatus.

There are four feed pumps, each of 8,000 gallons
per hour capacity. They are single-cylinder, doubleacting and vertical.
The coal-handling plant consists of a 24-inch
Robbins band conveyor, which carries the coal
from barges and feeds it into a hopper on the
From this hopper
ground level after weighing.

T
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fed by means of chutes to the filling
conveyors,
gravity-bucket
of the two
which have been installed. The coal bunkers contain 2,000 tons, but accommodation for a further

the coal

is

apparatus

3,000

tons
driven

being arranged

is

for.

The conveyors

there being two 16-horsepower motors for the gravity bucket conveyors
and a six-horsepower motor for the band conveyor.
The feature of the steam and feed pipe arrange-

are

November

3,

1906

T^:

ments

electrically,

that

is

branches are electrically welded

all

on.

Cable System.

The lighting and private power supply is divided
up into districts, each being served by a generating station or sub-station; and they are kept
from one another. The extra
entirely distinct
high-tension cables are three-core, paper insulated,
lead covered and armored, the armoring^ consisting of galvanized-steel wires laid around the lead.
The armoring is earthed every 100 yards to a
ground
the
pipe laid vertically into
cast-iron
beneath the cable and packed round with loose

such cables run from the Summer
each sub-station, the capacity of
each cable being approximately 1,000 kilowatts.
The tramway cables and the other low-tension
coke.

Three

Lane

station

to

cables are laid

on the

A

at-

and

by

concrete

130

caissons

rock 115 feet below the street grade.
Adjoining the County Building on the west is
the City Hall, and it is hoped ultimately to replace the present building with one conforming
to the new court-house in general exterior design.
solid

J. Brundage is president of the Board
Commissioners of Cook County, and Holabird

Edward
of

& Roche

are the architects of the

new

A New Thermo-dynamic
is

it

the

ternal

to

furnishing

shaft

the

useful

The expanded

system.
a further

the

products of hydrocarbon gases.
These arrangements are not haphazard results
of experiment, but are produced by a consideration
of the defects in thermodynamic cycles of existing

This great weight is
extending to

14,000 tons of granite.

sustained

drives

bustion

into the building are 11,000 tons of structural steel

While

situated

is

consultation,

and jury rooms. The building fronts 374
feet on Clark Street and 157 feet each on WashThe highest point
ington and Randolph streets.
of the roof is 218 feet above grade and the lowest
Worked
floor is 38 feet below the street level.
torneys'

"solid" system.

above, and it consists of 256
cells, arranged across each side of the three-wire
cable network. The rotary converters are of 300kilowatt capacity, the static transformers being
arranged in groups of three single-phase transformers, each group being sufficient to supply
energy to one of the rotary converters. At present
two of the latter are arranged for giving a
direct-current tramway supply at 550 volts, the
battery

necessary

the

with

court-rooms,

Sue-stations.

The sub-stations, shown on the map, are equipped
with static transformers, rotary converters, boosters
and balancers. The extra high-tension switchboard
is on a gallery down one side and the low-tension
storage
board is on a- similar gallery opposite.

work exgases next
expansion in low-pressure
go through
cylinder (27), where they do the work necessary
to drive the compressors, thence they are exhausted into a condenser or into the atmosphere.
Presumably intake valves are provided on the suction side of the first stage compressor to make
up the leakage loss of gases on their passage
It will be seen that Mr.
through the system.
Reeve practically drives a steam engine with a
mixture of high-pressure steam, air and the com-

massive.
It will be the largest county building
the United States and the first one designed
as an office structure especially to meet the requirements of those who will occupy it and of the
public.
The frame is of steel and the exterior
columns and walls of granite. The colonnade is
of the Corinthian order of architecture, the columns being 94 feet high. There will be 30 large
in

building.

Cycle.

undoubtedly true that the useful heat

internal-combustion engines, as will be seen.
Incidentally one is indebted to M'r. Reeve for a comprehensive and lucid definition of a much-used
expression.
He designates as "internal-combustion
engines" "all those devices in which the combustion occurs in a pressure chamber occupied by
the fluid medium which receives heat energy and
by a subsequent expansion converts a greater or
less portion thereof into mechanical energy."
It is well known that the processes of all heat
engines are carried out in a series of steps making
up a "cycle," and that different cycles have been

recovered in the form of work bears a greater
proportion to the total available heat in the
"internal-combustion"
engines than
in
so-called
either the reciprocating or turbine engines, using
saturated or superheated steam expansively, the
heat losses are so considerable that engineers are

being compound wound for this purpose.
is arranged for private lighting and power

fields

Another

The

supply.

fourth

in reserve.

is

Conclusion.

The noticeable features of the works are, of
course, the use of reciprocating engines (one reason for which may be that the works were planned
in

1903)

total

and the complicated switch gear. The
expenditure upon the scheme will be
Mr. R. A. Chattock acted as consult-

capital

$2,500,000.

ing engineer in addition to being responsible for
the running of the works after completion.
best thanks are due to this gentlemen for providing the material contained in this article with the
greatest possible courtesy.
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My

New

Court House

in

Chicago

to

Have

Central-station Service.
is

I.

REEVE

COMBINED GAS AND STEAM ENGINE.

S

T
engine

the

efficiency

is

represented

1

—

by

,

T
in

building a $5,000,000 court house
in Chicago, and it is interesting to note that by a
contract recently executed it will be supplied with
light,
heat and power by the Chicago Edison

Cook County

FIG.

constantly striving to discover methods of increasing the efficiency of gas engines.
In any heat

T

which

1

and

medium

T

1

are the absolute temperatures

upper and lower limits.
temperature of explosion
there is little to be gained by
trying to increase that, hence the goal of the inventor must be to reduce the temperature of the
discharged gases and to reduce internal losses by
of

the

With

very
engines

the

at

its

high

initial

A

system invented and recently patented by Mr.
A. Reeve of Worcester, Mass., presents a radical
innovation in this field both in the general scheme
of operation and the means of reduction to practice.
In describing his system Mr. Reeve reviews
the existing thermo-dynamic cycles, then describes
his own, and finally the apparatus which he purposes to use.
As the treatment, while novel, is
readily intelligible if described in terms of what
actually is done, without unnecessarily obscuring
scientific verbiage, the machine is here first described, and then the reasons for its use are
S.

I.f

iiilfiroj

ifetfH

given.

NEW COOK COUNTY COURT-HOUSE.

Few

Company.

municipal buildings of such large
from central-station mains, and
fact
makes the contract more noteworthy.
this
Low-pressure steam will be used for heating and
electricity for light and power.
The building will
contain about 15,000 incandescent lamps, mostly
of 16 candlcpower, 14 electric elevators, and motors
for operating blowers for indirect heating, pumps,
size

are

supplied

ventilating

fans

and the

like.

The steam

boilers

for heating will be installed by the county
but
operated by the Illinois Maintenance Company,
which is an adjunct of the Chicago Edison Company.
As the illustration shows, the edifice, which is
to In- completed next year, will be dignified and

Most

practice.

in

of

the

pression

—- =

)

T

O,

which

in

Q

is

quantity

of

the absolute temperature and hence
If in any different cycle the different
a variable.
quotients are added together the total will be
composed of positive and negative elements canis

That

celling each other.

to say,

is

if

these differ-

be added or subtracted along a
straight line according to their positive or negative
Or, in other
value the sum will be equal to zero.
words, the initial point of the curve will coincide
with the point of closing.
But if instead of completing the cycle we take
only a portion (C'D), Fig. .2, of the curve the
ent

quotients

sum

will

have a value depending on the law of
of heat to the body and its temHence there is a
perature during the operation.
1
function S, which for points (C ) and (D) has
S cl
the values S c and S D and we have S D
the application

Referring to Fig. I, the generator (10), which
includes a combustion tube (11), receives through
pipes (12)
(13) a mixture of air and gas from
two-stage compressors, each composed of low and
high-pressure cylinders (14),
r >0,
(16), (17) and
(.

(18),
controlled

pipe
(23).
pressure cylinder

(19).

Thence

i

D

dQ

To

-.

f

—

,

it

passes

into

high-

(25) of an engine similar to
the ordinary reciprocating steam engine and which

=

S Clausius gave the

function

this

The

admission valve
differentially by the pressures
(20) is
initial and terminal to it for maintaining a velocity
of flow.
By a spark or other suitable means the
mixture of air and gas is exploded, the hot products of combustion pass down combustion tube (11)
into a body of water at the bottom of the generator, which water is vaporized by the hot gases
and passes as steam with the gases into the educintercoolers

tion

utilized

gas engines work on the "Otto" cycle,
diagrammatically represented in Fig. 2, in which
ordinates represent absolute temperatures of the
medium and abscissas represent entropy or
(loosely and popularly speaking as respects the
To
latter) the "heat weight" or factor of extent.
explain this term reference must again be made
For any
to Fig. 1, representing a complete cycle.
closed cycle we have for the total heat the exexisting

heat and

radiation.

and

proposed

d

name

of

entropy

;

d S

or

—

Q
T

.

.

is

its

differential,

with d Q, while Tj, the absolute
always +.
SD
S cl is the
change of entropy when the body passes from
the condition (C) to condition (D). Temperature
X entropy thermal units supplied. (O B) represents the difference in temperature between absolute zero and the initial temperature at which

which

is

-f-

or

temperature,

—

is

=

the

practical

cycle

The gas
(O C) and then

begins.

pressed to temperature

is

com-

exploded,

November
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3,

(CD) representing the rise in temperature and
entropy due to the combustion under constant
1
volume, and (D E ) the drop in temperature due
to the expansion to the original volume of the
charge before compression.
represents

portion

the

of

The
heat

(B

area

energy

CDE

1

)

returnable
amount of

mechanical work out of the entire
heat energy represented by the area (OCDe).
This means that there is considerable heat energy
which goes into the exhaust and which, theoretic-

as

353

indicated by the line (D 2 D°).
is
represents the drop in temperature due to

by superheating

(D E
S

3

)

expansion

at

constant pressure.

sents the exhaust line,

(E

3

most of which

WB)
is

repre-

horizontal,

because the steam .in the exhaust condenses at
constant temperature.
(WB) represents the drop
in temperature of the fixed gases after the steam
has condensed.
It will be plain from what has been said, according to Mr. Reeve, that the areas (Figs. 2 and

Negotiations have been under way for some time,
is believed, and a recent trip of President Samuel Instill and Director John J. Mitchell to New
York attracted much attention. It is reported that
the Edison people are not dealing with the Subway company, but with the people who control
it, headed by E.
H. Harriman but the two properties will be operated in conjunction if a deal is
made. The final plan may involve a security-holding company to take over the stocks of both conit

;

cerns.

D

T

The

1

Subway Company, as is well
company for the Illinois
Company, which owns the extensive systunnels underlying downtown Chicago and
Chicago

known,
"Funnel

tem of

holding

the

is

be used for the electric transportation of mail,
The Subway company
and merchandise.
is controlled by the important steam-railroad interests having terminals in Chicago, and as these
to

li

freight

£'

have

need for large
next few years
for the "electrification" of their terminals, which
is bound to come, it looks as though their interest
railroads

undoubtedly

will

amounts of

power

electric

the

in

the central-station properties

in

quite natural.

is

'

J//
C
c'
-3

FIG.

/y

OTTO THERMO-DYNAMIC CYCLE.

FIG. 3.

nal charge before compression.

Considering, on the other hand, engines working on what is known as the "Joule" cycle (see
Fig. 3), it will be evident that the situation is
Tliis cycle may be said to consist of
different.
(1) adiabatic compression to full working pressure, represented by (B C), which is seen to be
ible in

greater

than the compression

the Otto cycle;

constant pressure,

(2)

(C'B),

feas-

addition of heat under

shown by the

(C D)

line

;

(3)

atmospheric pressure, represented by (D E)
(4) abstraction of heat at atmospheric pressure, shown by line (EB), showing
The
abstraction of heat under constant pressure.
represents the portion of heat
area (BCDE)
energy returnable in the form of mechanical work,
and it is manifestly considerably greater than that
In Fig. 3 the Otto
of the Otto cycle in Fig. 2.
cycle is represented by the dotted lines.
In this cycle the pressure in the cylinder does
not rise above the pressure of the compressed
charge, and the heat of combustion (which is a
expended
is
combustion)
non-explosive
slower
about as it is developed in expanding the volume
of the charge, but without increase of pressure as
is the case when the charge explodes in an OttoSince the Joule cycle cannot be
cycle engine.
imagined as conducted with a single cylinder, performing both compression and expansion, it will
be seen that the charge intake to the compression
department is not of necessity an engine cylinderful in volume, and hence it is possible to expand
within the engine cylinder or cylinders to atmospheric pressure and to a volume much larger
than the original intake volume with consequent
superiority in efficiency over the Otto cycle at its

adiabatic

expansion

to

;

latter

JT

JOULE THERMO-DYNAMIC CYCLE.

might be utilized if means could be proally,
vided to permit it to expand against a piston to a
volume still greater than the volume of the origi-

much

Snr~

O

e
2.

J)'

w'/y
JV~

3T
C

-

FIG. 4.

described as representing the heat energy theoretically available in the Otto and Joule cycles,
involving, as they do, a very high temperature,
must be modified in practice. In the Otto cycle
3)

only known practical means for restricting
high temperature is the abstraction and rejection of heat by the water jacket or its equivalent,
and there is available only an area like
(B
D 2 E2 ) in Fig. 2. In the Reeve cycle, however, the high temperature is taken up by the
conversion into steam instead of being lost in the
2
a
B
water jacket, and the entire area (B C D D D E'
actually returnable in l'nechanical
work.
is
This cycle, therefore, has the capacity of the Joule
cycle of increased efficiency by increased pressure,
and it has in addition the capacity for making that
the

this

C

1

W)

possible efficiency practically available.

If

the

There appears to be some foundation for the
widely published newspaper statement that the Chicago Edison central-station properties are to be
leased or sold to interests identified with the Chicago Subway Company, and the deal may go
through, although it has not done so as yet.

through,

include

will

it

the

Company, owned by the
Edison interests, and probably also the North
Shore Electric Company,
likewise
in
friendly
hands.
These three companies constitute a fine
bunch of central-station properties, as may be
Electric

judged by the map. The Chicago Edison Company has the central district in Chicago, the Commonwealth the remainder of Chicago, and the
North Shore the suburban districts to the north,
west and south of the city.
Samuel Insull
is president of all three companies, and will undoubtedly continue at the head of the central-station business of Chicago
if
the
transfer goes
through.

Organized in 1887, the Chicago Edison Company has about $13,000,000 stock outstanding and
bonds, a total of $32,000,000 in sehas paid an eight per cent, yearly
dividend since 1889.
The capacity of its power
stations is over 40,000 indicated horsepower, the
largest being at Harrison Street.
The company's
franchise will expire in a few years, when it will
undoubtedly be merged into the Commonwealth
Electric Company, which is under the same concurities.

in

It

trol.

The Commonwealth Electric Company has issued
about $15,000,000 in securities, about equally divided between stock and bonds.
It was organized
in 1898 and has a 50-year franchise covering every
part of the city of Chicago. Its Fisk Street power
house is one of the most notable in the country,
with an ultimate capacity of about 200,000 horsepower, and machinery installed of about 70.000
horsepower

maximum

in

capacity.

"This company

current to the Edison company at a
rate and has not paid dividends.

supplies

The North Shore
service

1902.

in

suburban

end.

the

counties.

amount

divided

It

and

cities

Du Page

Convinced of the superiority of the Joule over
Mr. Reeve has been guided in his
inventions by the idea of making the Joule cycle
To this end he has adopted
practically available.
as an initial pressure from 250 to 500 pounds per
square inch, and produces, by means of the apparatus described, a new cycle, the Reeve cycle,
which is here shown in Fig. 4.
Here (B C 2 ) represents the rise in temperature
Then follows the comdue to the compression.
bustion, which in the unmodified Joule cycle would
raise the temperature along the line (CD), Fig.

between

Chicago

is

now
It

well

the

more

serves

villages

stocks

of

Company began

Electric

about

of

The growth

in

has

Cook,

issued

securities

30
to

equally

bonds.

central-station

illustrated

its

Lake and

about

$5,000,000,

and

than

low

by

the

industry
that

fact

in
in

Chicago from New
York to assume the presidency of the Chicago
Edison Company, the total issue of securities of
that company was about $1,000,000, whereas it now
1892,

when Mr.

Insull

came

to

stands at $32,000,000.

A

and, in fact, does so in this cycle at the moment
of combustion
but by the subsequent conversion

to the Navy Denartment from the
(Fla.) space-telegraph station says that
plant has been able to keep in constant

report

Pensacola

3,

that

;

(CD

1
is turned
steam the temperature line
)
horizontal
line,
thus
at
the point
into
a
(D')
but since
representing a constant temperature
it
does not represent a diminution of the total
heat energy it is extended to the right to (D°)
to embrace a heat area comparable to that embraced by the line (CD). The rise of temperature

goes

deal

Commonwealth

$19,000,000

Possible Transfer of Chicago Edison
Properties to Subway Interests.

the Otto cycle,

into

REEVE THERMO-DYNAMIC CYCLE.

communication with t.ie United fruit Company's
steamer Preston from the time that vessel left
New York until it arrived at Honduras. A

;

curious

been

MAP SHOWING TERRITORY SERVED BY CENTRAL-STATION
COMPANIES IN CHICAGO AND VICINITY.

fact is that the Pensacola station has
to repeat this performance with

able

not
any
notwitnstanding

other steamer than the Preston,
the fact that the plants are alike
United Fruit boats.

on

all

the

1
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When the education committee of the London
County Council recently made a recommendation
that

some

CHICAGO.

-

TELEPHONE, MAIN

1746.

Eastern Office, 150 Nassau Street,

New

at 7 T/i cents a kilowatt-hour be
lighting a school in South London

electricity

supplied

PUBLICATION OFFICES:

November

for

inquiries

were made

'

one

cheaper

was

that

gas

that

electricity

the

as. to

cost

relative

In reply to the suggestion

of gas and electricity.

members

the

of

was cheaper

said

run for
advantage of

long

the

in

indoor lighting, because any slight
gas over electricity in running expense was offset
by the fact that decorations require more frequent
renewal where gas is used. This is an important

York.
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relating to electricity or any of its
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of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.

although,

Then, too, in any institution where'
on by artificial light, as in a
school having evening classes or in a city like
London having frequent gloomy days, the best
illuminant should be secured for the benefit of
the pupils' eyes, and particular regard should be
had to the vitiation of the air by products of
overlooked.

study

application.

carried

is

Both

combustion.
point

considerations

these

of

Turkey
reported
last

at

Europe

in

but

development,

electrical

to

is

it

from Constantinople that the sultan has
abandoned his opposition to the introducthat

in

light

electric

of the

tion

most backward country

the

is

respect

in

Ten years

city.

checks, drafts and other remittances should be made payable to the order of the publishers,
the electrician Publishing Company, and addressed to the
offices of publication, Suite 507, Marquette Building (204
Dearborn Street), Chicago, Illinois, U. S. A.

by the Electrical Review of London,
the employment of electricity, except for telegraphic purposes, was in principle prohibited in
Turkey, but lighting stations and electric tram-
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his annual report

increase

to

existing

and

$327,124.92

money

this

crease the

the

in

it

state

of

conditions.

He

year

1905

the

for

of the opinion that

is

should

that

force so

satisfactory

a

to

surplus

the

that

out

amounts
some of

devoted

be

may

to

be able to

in-

meet

increased demands upon it.
In asking for more money to pay for increased
help Mr. Allen is simply repeating the complaint
the

of

many

of his predecessors.

The

inventors of the

country support the Patent Office by paying liberal

and the bureau has shown a surplus, usually

fees,

a

handsome

sum,

every

for

Nevertheless the work of the
to "a satisfactory state of

missioner mildly puts
often

exasperating.

work

that the

it.

year
office

since
is

1861.

not kept up

promptness," as the comIn fact, the delays are

is
greatly to be desired
Patent Office be performed

It

of the

promptly as well as carefully, and Congress should
give

the

office

space

difficult

increased

appropriation and increased
which the commissioner asks.
It is

to

credit

its

365, 366, 367, 368

in.

great

the

that

says

Congress,

points
36

amount

number of applications for patents and trademarks has overtaxed the present force of the
office so that it is not able to keep the work in
promptness
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Selling Electricity:
Electric

the

that

equipment

electrical

caused

the

new and modern,
the

that

The

so

at

and public

railroad

account for the disaster.

to

or

something

at

fault

the

be

raised

and

was

also

drawbridge

that

may

cause

the

the submerged cars are

examined.

carefully

both

but

accident,

when

revealed

present writing

officials

are

at

loss

Somebody blundered
the motorman was

gave way.
If
poor fellow paid the penalty with
his life, for he stuck to his post and was drowned.
But there is no evidence at present to show that
he was to blame nor any disposition to shift the
the

responsibility

to

The coroner

will

and

the

with

result

deep

the

shoulders

make an
of

this

of

a

man.

dead

investigation, of course,

inquiry

will

awaited

be

interest.

also

use of electricity.

the

to

appear

was in any wise at fault. This equipment was
modern and high-class in every respect, as will
be shown in an illustrated article which we hope
to publish next week.
The general manager of
the road says simply that he doesn't know what

Secretary Taft, in the public hearing which he
hold in Washington on November 12th on
the question of transmitting electric power from
Canada to the United States at Niagara Falls, will
be materially assisted by a complete and valuable
report made to him by Captain C. W. Kutz of the
will

ADVERTISING-.— The Western Electrician—the only

general electrical paper published In the West— thoroughly
covers a territory exclusively its own. This is a claim which
CAN RE MADE RT NO OTHER ELECTRICAL JOURNAL IN THE
United States. Electrical merchants and manufacturers
desiring western trade will appreciate the unequaled value
of this journal as an advertising medium in its special field.
Advertising rates are moderate, and will be furnished on

consider in planning any indoor lighting,
while frequently pointed out, it is often

point to

not

does

it

1906

3,

why

see
in

the

this bureau, with millions to
Treasury, is yet cramped for
.

corps

engineers

of

investigating

the

of

subject.

the

army

after

carefully

Captain Kutz considers

the three Canadian power companies in
These are the Ontario Power Company,
Electrical
Development Company and Canadian
Niagara Power Company. The gist of the report
seems to be contained in the following extracts
"All three of these power developments were
undertaken in good faith several years ago and
long before the agitation in Congress which led
to the passage of the present law, and there is
no evidence that any of their subsequent transactions were made with the object of securing rights
which they have not always intended to claim."
"The total capacity of the generating machinery
installed
and ordered for the three plants is

each

of

detail.

horsepower.
The probable demand in the
near future from Canadian markets will not exceed 40,000 horsepower, leaving 131,000 horsepower
for sale in the United States.
The granting of
permits
for this amount would permit the utiliza-

171,000

capacity of all machinery now inordered, but would not permit any
further development and would not afford a reasonable return on the moneys now- invested unless the price to the consumers was measurably
increased.
In order that such relief as is now
possible may be afforded, it is recommended that
permits be granted for 157,500 horsepower, the
maximum amount under the first limitation, less
2,500 horsepower reserved for the International
tion to its
stalled or

full

Railway Company."

"As to the question of granting transmission
permits for amounts additional to the first 160,000
horsepower, it is believed to be the intent of the
law to delay the issue of such permits until it
is known what appreciable effect, if any, will be
produced on the Falls by the diversion of the
amount of water that will be used under the
limitation.
If this interpretation of the law
correct, the granting of such permits will be a
matter for the future, as it will be fully a year
before the companies will be in a position to develop
160,000
horsepower in addition to the
amounts sold in Canada."
first

is

Captain Kutz recommends that the Niagara,
Lockport and Ontario Power Company be permitted to transmit 60,000 horsepower into the United
States
the Niagara Falls Electrical Transmission
Company 37,500 horsepower, and the Niagara
Falls Power Company 60,000 horsepower, making
a total of 157,500 horsepower. In
this
recommendation the American members of the Inter;

national

Waterways Commission concur, but say

they see no reason

why

revocable permits

should

funds.

not be issued.

Sincere sympathy will be extended both to the
sufferers and the Pennsylvania Railroad Company

companies be limited to the output
of generating machinery now actually installed or
ordered, their investment in power plant per horsepower, exclusive of franchises, will range from
But if they are allowed to develop
$89 to $125.
to the limit of their approved plans, these investments will be cut down to from $60 to $68 per
horsepower developed.
Naturally, the companies
are anxious to secure the benefit of these lower
investment costs
and, proceeding cautiously and
gradually, so that any excessive diminution in
the Falls may be observed and checked, it will
probably be wise to permit them to do so.

One

as

the

result

of

the

terrible

railroad

accident

at

on October 28th by which 55 lives
were lost and a number were injured.
A threecar train on the West Jersey and Seashore branch
Atlantic

City

of that railroad

bridge
of

over

the city

into

the

was derailed on crossing a drawarm of the sea on the outskirts
named, and two of the cars plunged
an

water.

This branch line had recently
equipped on the third-rail sys-

been

electrically

tem,

which gives the accident a more particular
electrical men, but at the present time

interest to

if

the

interesting

three

;

statement in

the

report

is

that

:

:
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The Audion— a New Receiver
less Telegraphy.

By Lee De

for

Wire-

Forest.

the development of a device of
a distinctively new order, from its first inception
to its practical reality, adds a human interest to
its description which is perhaps too often lacking
among scientific records. In 1900 when I was heginning experiments on the electrolytic responder,

"The

story

ment, and on the nature and pressure of the gas.
It

1

of

_

was my good fortune to have to work upon it at
night in my own room, at a table beneath a solisource
tary gas burner with Welsbach mantle.
of Hertzian waves was the discharge of a small
induction coil placed in an opposite corner and
set into operation by a key closed by pulling a

it

355

furthermore depends upon the electric and mag-

netic forces to which the vessel is subjected; and
I
have found that the shape and area of the
plate or plates, the condition of its surface and
edges, as well as its distance from the filament,
are very important factors.
"If the metal plate be connected by an outside
wire to the positive terminal of the hot filament,
a leak current from the plate to the filament
through the gas will be set up, as Elster and
Geitel first found, passing mainly to that portion

My

string."

The author relates how he noted that the sparking of the coil affected the gas burner to a noticeable extent, and although disappointed by finding
that the sensitiveness was responsive apparently
only to the sound caused by the spark and by
other sounds, he started investigating the effects
of the Hertzian vibrations upon a Bunsen burner
and other flames under various conditions. He
continues
"In the coal-gas flame the exterior luminous
portion is positively electrified, the interior negaTo render these flames sufficiently contively.
ducting, salts of the alkali metals were introduced.
Of these the caesium, potassium and sodium salts
are the most conducting, and in the order named.
These salts were either injected into the flames as
solution, or preferably put in a little platinum cup
held in the luminous part of the flame (Fig. 1)
and made the cathode of the telephone circuit.
"A platinum wire or disk held about two milliThe anmeters above this cup acted as anode.
tenna and earth connection, or the two terminals
of the oscillating receiving circuit, were connected

flux reaches a steady state there is a period
during which the number of ions is steadily increasing.
As result of the colliding of the initial
ions with the gas molecules the number of
ions and the current rapidly increase, until an
equilibrium is finally attained.

the

"The audion, to a greater extent than any other
responder, is self-tuned.
I mean that by regulating the heating current,
the
potential
between
wing and filament, or the distance between these,
the audion can be made to a great extent selective per se to certain received impulses.
And
the determining factor here is not merely the frequency of the electrical oscillation; the spark
frequency, or factors determining the total amount
of energy received during a very brief unit of
time, determine to an extent the amount of its
response.
Thus, with 12 volts across it, it may
give a loud response to a transmitter (A)
and
with 10 volts 'bring in' another transmitter (B) to
the almost complete exclusion of (A), although
(A) and (B) are of equal power and of approximately the same wave length, but differing conSimilar discriminasiderably in spark frequency.
tion can be produced by adjustments of the heat
of the filament, which, also governs the amount
of flux through the gas.
"This flux is generally reduced when the audion
is
placed in a strong magnetic field, especially
when the lines of force pass through the gas parat right angles
allel to the plane of the wings
By this means also
to the electric field (Fig. 3).
a tuning can be effected.
"Again it is not necessary to connect the anode
to a terminal of the oscillating circuit.
One terminal may be attached to a metal sheath or ring
surrounding the glass vessel, thus forming a con;

FIG. 2.

AUDION WITH PARALLEL WINGS.

of the filament near its negative terminal. If the
resistance of the lamp filament and the lamp's
voltage be high, a very considerable leak current

may
"A

thus be set up.
18 dry cells
battery of from three to
is
connected between the positive end of the
latter
filament
platinum
plate,
the
and
the
being connected to the positive pole. The saturation current increases rapidly with the heating
current through the filament, which also increases
the velocity of the negative ions, as does also an
increase in the applied electromotive force between

and

filament.
rate of discharge of negative electricity
from glowing carbon greatly exceeds that from
platinum, while that from tantalum and other
of the newer filaments, given the same heating
discharge
from
surpasses the rate of
current,
plate

"The

carbon."
"In the

form of audion illustrated in Fig. 2,
employ two platinum wings parallel to the plane
of the bowed filament and about two millimeters on
These wings are soon coated
either side of it.
with an iridescent deposit from the metal filament,
I

FIG.

I.

THE GAS-FLAME AUDION.

these platinum
electrodes.
An electromotive
force of six to 18 volts, supplied by a battery
of dry cells, was sufficient to give a current of
several milliamperes through the colored flame.
"This early form of audion, the flame receiver,
to

weak high-frequency
The sound heard in the. telephone was

was remarkably
oscillations.

sensitive

to

an exact reproduction of that of the transmitter
spark, in pitch, variation of intensity, etc."
Mr. De Forest then discusses his observations of
the gas-flame audion and finds that the current

does not rise with
does not follow Ohm's law
the electromotive force until a certain point when
The
the field itself is enabled to ioniz« the gas.
negative ions cause the conduction through flames
and their velocity increases rapidly with the temReferring to his next experiments, the
perature.
writer says
"I next sought the phenomenon in the hot conducting gases of the electric arc.
If a wire be
connected to the positive carbon of the arc and
led
through
telephone to a third electrode,
a
platinum or carbon, which is inserted into the
border of the arc, a considerable current passes
through the telephone. If these two electrodes are
now connected to the terminals of the receiving
oscillating circuit, the conduction of the leak current across the gas to the third electrode is sensibly affected by the arriving Hertzian oscillations,
local battery can also be
if sufficiently intense.
inserted in series with the telephone, but the voltage drop across the arc is usually too great to require this.
"Even when the arc is fed from a storage battery and cored carbons used, the hissing and frying noises in the telephone (probably due to the
oxidation of the terminal by the air) are generally
too troublesome to allow a clear reading of weak
signals with this form of audion."
"Inasmuch as the gases ionize more readily at
lower heats and are in their most mobile, delicate and sensitive conditions in vacuum, it seemed
to_ me certain, after experiments with the flame,
that the attenuated and ionized gases around an
incandescent filament would undergo very considerable changes when subjected to Hertzian os-

especially at the portions opposite to the negative
half of the filament. They become quite hot at
this short distance, but not sufficiently hot to take
part in the ionization of the gas.
"When connected in the oscillation circuit, as
shown, properly attuned to the receiving electro-

magnetic impulse from the antenna, the audion,
under proper adjustment of heating current and
battery (B) potential, is extremely sensitive, giving response in the receiving telephone several
times as loud as any other form of wireless reIt is,
ceiver when subjected to the same impulses.
however, less sensitive to atmospheric or static

;

"The

electrification

produced

in the

neighborhood

of an incandescent wire is a complicated effect; it
depends on the temperature and nature of the filaExtracts from a paper presented at the meeting of the American Institute of Electrical Engineers, New York, Ocobter 26, 1906.
r.

AUDION WITH COIL OF WIRE.

denser with the filament or conducting gas within
In this case the adjustment of the synthe tube.
tonizer is generally different from that required
for the same oscillation frequency, when the interior wing is directly connected in the oscillaIn this condenser arrangement also
tion circuit.
the sound heard in the telephone changes its
quality to an extraordinary degree, being of a
dull muffled nature rather than sharp and staccato.
Signals of this quality are doubtless much^ more
disturb'static'
distinguished from the
readily
ances which so frequently render wireless signals
The operator has thus a ready
difficult to read.
means of changing the quality of the received
The latter type of
signals to suit the conditions.

audion

is

one

I

have found most serviceable in

practice.

"The audion may even be placed in the_ space
two plates of an air condenser in the

between

oscillating

circuit.

A

flat-walled

type

of

tube

is

Again the electhis arrangement.
trical oscillation may be led through a coil of wire

preferred

for

the outside of the tube (Fig 4), and
the audion at all, or through a flat
coil brought up close to the tube, with its axis
In this arrangeperpendicular to the filament.
ment it is chiefly the electromagnetic component of
the passing oscillation which affects the motion of
The ions are readily
the ions within the vessel.
By shifting the syninfluenced by a magnetic field.
tonizer connections from the wings to this helix, I
have been able to cut out completely signals from
a transmitting station so near as to baffle all attempts with the ordinary tuner methods, and to
bring in other relatively faint signals.
"The audion has the further advantage of entire absence of adjustment in the receiver itself.
It gives no evidence of fatigue under any condiFurthermore, it requires no protections of use.
tion from the violent impulses of the transmitter
at its own station, whereas the sensitiveness of
the electrolytic receiver is completely destroyed by
one such violent impulse, unless its small electrode is protected by a shunting switch."
"I have arrived as yet at no completely satisfactory theory as to the exact means by which the
high-frequency oscillations affect so markedly the
Fleming points out
behavior of an ionized gas.
that when the cold plate of the Elster-Geitel tube

wound round
not through

A

cillations."

FIG. 4.

FIG.

3.

AUDION WITH WINGS AT RIGHT ANGLES.

or
strongly damped
which
are
disturbances,
aperiodic.
"I find the device extremely closely tuned with
the syntonizer, for its operation seems to be dependent upon the sum total of the energy received
from the complete wave train rather than upon
In
of the train.
the maximum first impulse
other words, while instantaneous as far as our
senses or instruments can perceive, its action is
sufficiently sluggish to be determined by the additive effect of the entire received electro-radiant
_

energy through a short time interval.

"When
ciable

the

interval,

before the

full

filament

about

is

first'

lighted,

one-quarter

sensitiveness

is

an

second,

established.

appreelapses

Before

:

:

connected to the positive end of the filament,
in a high-frequency oscillation circuit, only the positive half of the oscillation can
pass from the plate to the filament across the
gas.
He uses this principle to rectify the Hertzis

and the two put

ian oscillations, and applies the unidirectional currents of the oscillations themselves to operate a
sensitive galvanometer or direct-current instrument
measurements over very short
for
quantitative
distances,
"When an independent external source of electromotive force is applied, in the manner I have
It
described, the action becomes quite different.
then operates as a relay to the Hertzian energy
it
so
that
instead of merely rectifying this energy
can be used directly to give the sense signal.
"The audion therefore is tremendously more
sensitive and available in practical wireless.
sensitive direct-current instrument in the (B) circuit shows a steady deflection varying not a whit,
by increase or decrease, during the reception of
An electrolytic receiver
strong 'wireless' signals.
or 'polariphone' under similar conditions would
cause a great deviation in the deflection of a mil-

A

Iiammeter, although the signals in the telephone
with the electrolytic are not so loud as with the
audion.
"I have connected two audions in series in opposition in the oscillating circuit, each with its
separate heating circuit, and still heard the signals in the telephone connected to the second
audion equally well whether the wing in the first
be connected to the wing or to the filament of the
second.
"When one of the tubes is unlighted, or if
lighted its (B) circuit is open, no high-frequency
impulses pass through it unless the wing and filament are very close together. When cold it acts
merely as a condenser whose armatures are the
wings and filament and whose capacity is extremely small."
The writer discusses the "potential gradient or
'variation' layers which exist near the surface of
electromotive
external
the
the electrodes when
force is considerable," and points out the striking
similarity between the audion and the cathode-ray
tube, making the following observation
"In Humstedt's experiments, where a cathoderay tube was exposed to high-frequency oscillations the width of the cathode drop layer, or dark
space, diminished as the frequency of the oscillations increased
as if there might be some connection between the period and the time involved in
And many facts observed
the immigration across.
in connection with the audion otherwise difficult
to explain tempt one to suppose that here the
degree of response is connected with the relation
between the product of velocity of the ions by
the distance between the electrodes and the period
or half period of the electrical oscillations re;

ceived."

The next part of the paper speaks of his observations of the alterations of the flux current in
the audion and the decided hysteresis effect noted.
Mr. De Forest says of the latter: "This hysteresis effect is very like that obtained when the
molecular structure of iron is altered under a
Doubtless it is here
changing magnetic field.
due to a reluctance of the ions to accommodate
their paths and velocities to the impelling electric
The area included between the two curves
forces.
represents the work lost in accomplishing this
conformation."
"In framing any

theory of the action of elecaudion a variety of complex, contradictory phenomena are met with, exAn example is the
ceedingly puzzling to explain.
fact that a continuous-current instrument in either
circuit
shows
absolutely no
the (A) or the (B)
oscillations

in

the

either of increase or delarge and the audion in its
positive
If
only
tne
most sensitive condition.
halves of the oscillations pass from anode to filament these should increase the reading of a milliammeter in the (B) circuit during the passage
of a long series of wave trains of sufficient inOr else the negative halves of these ostensity.
might be expected to diminish to a
cillations
greater degree the positive charge on the anode,
and result in a diminution of the (B) circuit. Or
if
both of these acted equally and oppositely no
signal would be obtained at all, for the telephone
diaphragm is utterly incapable of following such
rapid increase and decrease in the (B) current,
even if its impedance would allow these pulsaNeither would
tions to pass through the circuit.
the ear detect such vibrations.
"If on the uthcr hand the integrated effect of a

change
crease,

:

WESTERN ELECTRICIAN

356

tric

:

of

deflection,

when (B)

is

-

complete Hertzian wave train were either to increase or decrease the (B) flux, a long succession
of such effects, all of which must be of- the same
sign, ought to cause a change in the needle's deflection, as when a long Morse dash is sent out
have no reason
from the transmitting station.
in suppose that one wave train, the result of one
would
a
spark,
produce
momentary decrease in
the (1!| llux, indicated by a click in the telephone,
and that the next succeeding wave train from the
next spark would cause an opposite increase in
the (B) flux, and another similar click in the teleSuch action would, of course, explain
phone,
why a loud sound in the telephone might not be
accompanied by any change in the sluggish am-

We

meter reading,
detector.

similar to the case of the magnetic

"The following explanation of the phenomena
which seems to account for many of the pecuIt
liarities of this paradox has been suggested.

November
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1906

various dissociable gases are being pushed with
gratifying promise of our soon
being able
to
achieve the present marked sensitiveness even at
red heats
or of still further multiplying the sen;

sitiveness.

should be remembered that if the negative half
of the electric oscillation cannot pass through the
gas from cold anode to the filament, the audion
electrodes during that half period will act merely
Even when
as the two armatures of a condenser.
capacity, when the
close together their mutual
gas is cold, is exceedingly small, and only a very
small positive charge can be held bound on the
filament; or if there are sufficient free positive
ions in the hot gap the complimentary positive
charge will be held just on the outside of the
'variation layer' at the anode.
"The falls of potential across the variation
layers at anode and cathode are proportional to
the squares of the velocities of the positive and
and the ionic velocities are pronegative ions
portional to the electric forces acting upon them.
Supposing then that during the positive half of
the electric oscillations the velocity of the positive ions is increased at the anode layer, and during the other half period the velocity of the negative ions is increased, due to the changes in the
Then, regardless
electric force acting upon them.
of the sign of the change of the velocities, the
potential drop across the variation layers (which
varies with the square of these changes) will be
increased during the entire passage of the oscillation train.
"The layer will act during this interval like a
condenser, the potential drop across which is momentarily increased, wdiich momentary increase will
It
disappear with the passage of the wave train.
will be as if the plates of a charged air condenser

"Radioactive compounds, applied for example bejuxtaposed metal disks and heated, give
little
encouragement.
At the low voltages used
no increase of conductivity by their means has
been observed, although Swinton has found that a
radium-coated cathode in a cathode-ray tube has
a marked action in facilitating a luminous cathodic
discharge, when the cathode is heated to redness.
The mere presence of radium salt in the tube is
insufficient to produce the effect.
"Spontaneous ionization, that is, the ionization
independent of the electric field, as for example
that produced by the X-rays, does not increase
the current flux.
Only the ions produced by the
electric field itself close to the cathode, and by
the heat of the cathode, are effective.
"It is required that the audion be made with
scrupulous care
a trace of impurity in the gas
may produce surprisingly large effects in the potential drop across the variation layers.
The presence of a mere trace of moisture may cause great
difference in the behavior of a tube.
"In all this work a bewildering host of new
and puzzling phenomena is continually encountered.
By its nature clean and pretty, fascinating in its
ever-new phases, gratifying in the efficiency with
which it responds to the difficult demands of a
new and intricate art, the audion combines infinitely delicate matter and forces, at once offering rich fields for study to the physicist and de-

were suddenly further separated and then brought
or as if
suddenly back to their normal positions

Dr. M. I. Pupin of Columbia University opened
the discussion by explaining that his knowledge of
wireless telegraphy was only indirect, having had
no practical experience in connection with it. He
dislikes the idea of coining new names for everything that comes up in the development of the
art and is not much impressed with
the name
"audion."
He says that it is "a Latin word with
He continued
a Greek ending."
I should
have been very glad if Dr. De. Forest
had given a brief historical account of the subject, and then a brief statement of the physical
theory of the whole thing. I think the paper would

;

;

capacity of the dielectric
were decreased and then increased. This operation being repeated for every spark at the trans(B)
mitter, a listener in the telephone in the
circuit will hear a sound whose pitch is exactly
that of the spark, while a milliammeter in that
circuit will show no variation in its deflection."
After continuing his observations upon these
subjects the author takes up the "magnetic effects"
the

and

specific

inductive

states

it
can be assumed that in a strong
magnetic field the ions tend to follow the lines of
The smaller the velocity of promagnetic force.
jection the more nearly does the path of the ion
In cathcoincide with a line of magnetic force.
ode-ray tubes the boundary of the negative flow
may coincide with the lines of magnetic force.
"In the case of the audion, if the lines of a
strong magnetic field pass through the gas parallel

"In general

to the plane of the anodes, a marked reduction in
the flux is obtained, sometimes amounting to 20
This effect is greater when the south
per cent.
pole of the magnet is nearest that leg of the filament which is attached to the negative terminal
The negative charge on this leg
of battery (A).
is,
of course, greater than on the other, for the
negative charge on the other is the resultant of the
negative potential of battery (B) and the posipotential
of battery
(A). And when the
tive
lines of magnetic force are so directed as to tend
•to sweep some of the negative ions off from the
parts of the anode nearest to the filament leg
which carries the greater negative potential, the reduction of the flux across the gas will be the
greatest possible.
Hence the magnetic polarity
observed."
"In general the flux will be diminished by the
magnetic field. When the magnetic lines pass perpendicular to the plane of the wings the negative
ions which are traveling in the direction of the
magnetic force, from filament to wing, will be
but
those
originally
traveling
out
accelerated,
from the filament in the opposite direction will
be bent around or deflected from their direct
paths
so the resultant will be a decrease of the
total current flux."
The writer finds that when the field is intense
there is a marked hissing sound in the telephone
which is more violent when the surfaces -of the
anode are punched full of little holes.
In conclusion he says
"The manner in which the audion should be
located in the oscillating circuit, as well as many
other considerations, shows conclusively that it is
a 'potential-operated' rather than a 'current-operated' relay receiver.
At the same time its advantageous sluggishness of action, as explained
above, renders it additive in its response to the
energy of an entire wave train or even of a series
of wave trains.
Hence its excellent and marked
;

selective qualities.

"A large number of experiments have been carried out with a view to reducing the filament heat
necessary to give the enclosed type of the audion
the extreme sensitiveness which now characterizes
it.
This is now attained at normal brilliancy of
the filament, or a little below
never at excessive
heats.
Thus the life of an audion should be that
of an incandescent lamp of the same class of filament and voltage.
;

"Filaments have been coated with alkali metals
salts, or vapors of these introduced into the
tubes.
Experiments along these lines and with

or

tween

;

light

to

the

practical

man."

Discussion

(in

have been very much more

abstract).

easily

understood by

those who are not well acquainted with this part
of electrical science, and I think you all feel
that the subject is somewhat more outside of your
ordinary line of work; it is a new subject, a subject that has been so far mostly in the hands of
physicists and not electrical engineers.
What we have here is the hot electrode from
which negative ions recede, and then we have
the cooler plate, which is negatively charged, is
negative with respect to the hot anodes, and we
have electrical tension applied to these points and
call it a leakage current
a leakage current.
it is an electrical curfor want of a better name
rent.
Now, that electrical current is steady, according to Dr. De Forest, and that in fact is
the most remarkable point in his paper; it is
steady under all conditions, no matter whether
waves strike the oscillating circuit of
electrical
which the tube is a part, or not. It is steady as
It is not steady
far as a milliammeter can tell.
as far as the telephone can tell.
Well, now, if the effect of the Hertzian waves
is
to produce a uni-directional current, or rather
if the effect of the wave is this, namely, to rectify
the Hertzian waves, to let either the positive
or negative parts of the wave pass through unhindered, why should we be expected to perceive
do not perceive
that in the milliammeter?
it,
and therefore we cannot suppose that these
The only other things we
waves are rectified.
can guess, as possibly happening, is that the oscillation passes through the whole circuit, but on
account of some effect upon the gaseous part of
the circuit, the resistance, or the diminution or
increase of some of the other reactions, the original current is strengthened very much at certain
intervals during one-half of the waves, and weakened during the other half, or strengthened during each side of the wave. That, as Dr. De Forest
points out, is also impossible to believe, because
the oscillations, being so rapid, could not very
well pass through the winding of the telephone in
the first place, and in the second place could not
be expected to produce a very large magnetic
effect upon the diaphragm, because magnetism and
demagnetism of the permanent magnet in the telephone would not follow these very rapid oscillations.
That seems to me to be one of the most
difficult points to understand in the paper.
I
have employed, a telephone in my work for
quite a number of years for detecting faint sounds,
faint differences of potential, and faint currents,
and I find the telephone is one of the most tricky
instruments you can use.
It will mislead you and
The most
lead you to draw false conclusions.
misleading point in the telephone is to distinguish
between electromagnetic effect and
electrostatic
effect.
The sensitiveness of the telephone has been
estimated variously by. different authorities, some
placing
it
at
as
high as one-millionth of a
volt.
Now that is a very high degree of sen-

We

;

We

;

November
sitiveness.

It

not correct

;

would be

if

it

were

the telephone

is

not

correct.
It is
as sensitive as

and I believe that those who made measurements did not measure the right thing.
If they
had measured the current when they were determining the sensitiveness of the instrument, they
would have found that the thing measured was not
the current passing through the telephone coils, but
that it was the current which went through the
that,

the floor, the leakage current
which affected the magnetic current in the telephone which produced the sound.
I
have been
misled that way quite a number of times.
Percy H. Thomas
In the audion, we have a
means of producing ions. In the first place we
have a vacuum, which allows a more or less free
movement.
have a means of controlling and
directing these ions, that is, this additional battery electromotive force, and then we have further the waves which come in on the transmission circuit, which, in some way or other we do
not understand, so affect the action of the corpuscles which we have as to make a sound ir- the
telephone. I have spoken of corpuscles as though
they alone were the important action here, while
Perhaps it is
in the paper ions are spoken of.
impossible to say whether it is the corpuscle itself or the corpuscles attached to one portion of
the gaseous molecule which is there and forms
The determination as to which it is is
an ion.
perhaps net very important. The explanation that

body,

all

;
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The

principal effect in tuning, then,
is
with regard to the spark frequency.
B. Taylor, E. P. Thompson and Frank J.
J.
Vreeland participated in the discussion.
At the
end of his remarks Mr. Vreeland said Is it not
possible you did have a uni-directional polarized
current sufficient to affect the telephone and not
sufficient to affect the instrument you were using?
Dr. De Forest
It might have had that effect,
but at the same time I got signals which could be
described as tremendously loud in the telephone,
and no change of deflection, so I had no reason
to suppose that as these signals got weaker in the
telephone they would become uni-directional, or if
so, there was no reason to suppose they should
when they are weak give an effect entirely lacking when they are strong.
Mr. Vreeland
Then you incline, as I understand it, to the belief that the currents from
the telephone were really alternating currents and
did reverse?
:

less than 10 amperes.
A No. 10 B. & S.
German-silver wire will carry the current
safely.
For short periods, however, it would be
safe to use a No. 12 B. & S. gauge wire.

a

little

gauge

:

Westinghouse Managers' Meeting.
The annual convention

:

:

Dr. De Forest
Yes.
Dr. De Forest
Dr. Pupin's opening remarks
may serve as an argument why the study of Greek
and Latin should be thoroughly introduced into
our engineering schools. My knowledge of Greek
is almost nil
I knew, however, that aud was of
Latin, and ion of Greek derivation, but they are
both expressive. Where we use a term 100 times
a day it is necessary to have something brief
we could not expect the wireless telegraph oper:

:

;

Westinghouse

the

of the sales managers of
Electric
and Manufacturing

Company was held at the East
during the week ended October

Pittsburg
27th.

works

The meet-

ings were conducted by M'r. E. M. Herr, first vicepresident, and Mr. L. A. Osborne, second vicepresident, assisted by C. S. Cook, manager of the
railway and lighting department; S. L. Nicholson,
manager of the industrial and power department
C. B. Humphrey, manager of the detail and supply department, and Walter Cary, general manager
of the Sawyer-Man Electric Company.
On Wednesday evening, October 24th, the officials of the company gave a banquet to the visiting managers at Hotel Schenley, at which there
were present, in addition to the officials and managers of the electric company, prominent officials
of associated interests, including Col. H. G. Prout,
vice-president of the Union Switch and Signal
Company Mr. John F. Miller, fourth vice-president of the Westinghouse Air Brake Company, and
Mr. E. H. Sniffin, third vice-president of the
;

Westinghouse Machine Company.

OFFICERS AND DISTRICT MANAGERS OF WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY.

suggested
phone, that

dielectric,

is

the

for

is

action

curious

of

the

tele-

depends upon a virtual change of
certainly an ingenious one and might

it

out to be the correct one.
There are two points in conSewall Cabot
nection with the paper I should like to consider
and ask Mr, De Forest to explain. He says "The
audion, to a greater extent than any other responder, is self-tuned."
I would ask whether that
condition of self-tuning refers to being able to
alter the electrostatic capacity of the audion, per
se, in the resonant circuit, we will say, opening
the inductance and capacity, which would be a
tuning circuit, and therefore altering the tuning of
the circuit by altering the electrostatic capacity of
the audion, or does it simply refer to the tuning
of the spark frequency, that is, by changing the
battery potential, having the audion more or less
responsive to relatively slow frequencies, of, we
will say, 400 to a second, which might be said
to correspond with the soark frequencies?
There really are both effects
Dr. De Forest
Where the tuning of the audion is regpresent.
ulated by changing the resistance betwen the two
turn

:

:

:

electrodes, as in the last case described, where
the two wings are hinged and drawn to and taken
from the filament by a magnet, we have there the
in the other case,
change of capacity, intensity
where the resistance between them and the heating current or the filament remains unchanged,
we merely vary the potential across the gap.
Is it true that the capacity of the
Mr. Cabot
audion may be changed through relatively large
values so as to produce a considerable difference
of resonance in the closed resonant circuit across
our condenser? The capacity of the audion would
presumably be very small with regard to its capacity to bring the closed resonant circuit to the
point of resonance.
Yes, the capacity of the audion
Dr. De Forest
measured in that way is very small a very small
condenser put in shunt across it takes away the
;

:

:

;

resistance.

Cabot
So that presumably a considerseparation of the wings would not relatively change the tuning of that specific closed
resonant circuit greatly?
No, not greatly.
Dr. De Forest:

Mr.

ators

use

to

long,

a

technical

description

of

as

we

in

get

when we know we

through

current

the

are alternating the

telephone.

QUESTIONS AND ANSWERS.
Dimensions for a Searchlight.
What are the dimenWest Duluth, Minn.
sions for a simple electric-arc searchlight, throwing,
say, about a mile of narrow light, for no volts, with
D. K.,

:

any amperage?

Answer.

The

actual

efficiency

of

a

searchlight

is

in-

To
atmospheric conditions.
throw a narrow beam about a mile on a dark clear
night a projector having a nine-inch lens and operating at 12 amperes on no volts would probably be
found satisfactory. But in foggy we; titer she penefluenced

greatly

power

trating

by

of the light

is

greatly decreased.

Resistance for Ruhmkorff
W.

Leon,

reduce the current- to the proper strength
the coil without burning the
contact
points? How large must a German-silver wire
be to carry 10 amperes without overheating?

work

Answer.

:

able

As

of the primary coil is low,
only a fraction of an ohm, a resistance
ohms introduced into the circuit will give

the

possibly

of

n

resistance

meetings

of

the

Westinghouse

working

almost every known commercial
convention closed on Saturday,
managers returned to their respective

under

condition.
when the

The

territories.

in

Reading from left to right, the gentlemen shown
the accompanying group are as follows

—

Top row G. B. Dusinberre, manager Cleveland office;
H. D. Shute, assistant to second vice-president; J. S. Tritle,
acting manager Kansas City office; H. F. Baetz, assistant
treasurer; William J. Clegg, Jr., acting manager St. Louis
office;
W. F. Fowler, manager Pittsburg office; S. L.
Nicholson, manager industrial and power department; J. A.
Brett, manager Cincinnati office; C. F. Medbury, manager
Detroit office; W. H. Masters, sales department; S. J.
Keese, manager Los Angeles office; H. P. Davis, chief engineer.

—

Middle row G. Brewer Griffin, assistant manager detail
and supply department; H. H. Seabrooke, manager Baltimore office; H. F. Cameron, acting manager New Orleans
office; T. P. Gaylord, manager Chicago office: J. J. Gibson,
acting manager Philadelphia office; C. S. Cook, manager
railway and lighting department; L. M. Cargo, manager
Denver office; W. W. Briggs, manager San Francisco office;
Walter Cary, general manager Sawyer-Man Electric Company; C. W. Underwood, manager Buffalo office; D. E.
Manson, manager Boston office; G. E. Miller, railway and
lighting department; J. D. Michel, acting manager Syracuse
office.

Bottom row

—

T. J. McGill, manager Minneapolis office;
Webster, manager New York office; G. Pantaleoni,
southwestern manager; J., R. Gordon, manager Atlanta office; W. M. McFarland, acting vice-president; E. M.
Herr, director and first vice-president; L. A. Osborne, second vice-president; Maurice Coster, manager New York
export office; C. S. Powell, general agent, New York; F. F.
Rohrer, correspondence department; C. B. Humohrey, manager detail and supply department; M. R. Randolph, man-

W.

C.

general

ager Seattle

office.

Importation of Electric Current.

:

use to

to

annual

company were inaugurated a number of years ago
and give an opportunity for the mingling of ideas
of the managers from all parts of the country,

Coil.

Iowa
I
wish to operate a
Ruhmkorff coil from a no-volt circuit. The coil
requires
10 amperes.
What resistance must I
W.,

These

the

speaking of it.
I
hope to have the privilege of showing the
operation
to the members of the instiaudion in
I
would
tute and letting them hear the signals.
The inlike Dr. Pupin especially to hear them.
tensity of them is at times so great that he must
admit that they are caused by an electromagnetic
current flowing through the telephone and not
electrostatic effects in the telephone between the
core and the diaphragm, although the latter undoubtedly exist, and under certain conditions may
predominate, but in the intense signals of which
I speak the quality of the tone is exactly the same
apparatus

morning of November 12th,
H. Taft will hold a hearing
in Washington, D. C, on the question of transmitting" Canadian power into the United States
at Niagara Falls.
The hearing will be governed
by the facts contained in the report made to the
secretary by Capt. Charles W. Kutz, Corps of
Engineers, who visited Niagara Falls during the
summer and made a very thorough investigation
of all the power plants and the projects for trans-

At

II

o'clock on the

Secretary of

mission.

War W.
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November

this

heading

will appear,

from time

to time, articles,

to increase the existing

demand

About that time a big cold storage plant
was being built and Johnson went after the busi-

City.

Among the papers submitted in the recent prize
competition of the Co-operative Electrical Development Association, the subject being "Organization
and Conduct of a New-business Department Suitable for Central Stations in Cities of 50,000 Population and Under," was one by Charles Nathan
Toledo
of
the
commercial manager
Jackson,
Gas, Electric and Heating Company, which
( Ohio)
was accorded honorable mention. It is written in
a different vein than the other papers so far made
public and purports to tell a connected story of
Readers of The Western
occurrences.
actual
Electrician wili be interested in the following condensation of this paper.
have always lived in a small city of about
I
I have been
30,000 inhabitants in central Ohio.
in the banking business for several years, and was.
interested, to a certain extent, in our local electricIn course of time, however, I purlight plant.
had a total generchased the entire property.
ating capacity of 600 kilowatts and did not do the.
municipal lighting. The revenue was about $30,000
a year and the plant was loaded to its utmost
capacity about five o'clock in the December afternoons. The manager in charge was a very capable
operating man and had several years of experience
He was drawing a salary of
at operating plants.
$2,000 a year but did not seem to know much
When I asked him
about hustling for business.
what we had better do to increase the revenue,
he said, "Hire a solicitor and install more mafinally secured a young man who
chinery."
had sold electricity in another town and started
him to work and then began to make plans for
increasing the capacity of the plant.
were charging 10 cents per kilowatt-hour,
and the young man had not been at work very
long before he secured a contract for a wholesale
He
house that would use about 25 arc lamps.
also got contracts for several factories and I began to think that there was a good prospect of
However, I did
his building up quite a business.
not see any increase in the receipts, but the manager told me to wait until next winter and all
these new customers would then be using the
light.
Of course, we could not expect much in
Gas was
the summer, as they did not need it.
selling at $1 a thousand cubic feet and a walk
through the business district at night showed all
the saloons, drug stores, restaurants and hotels
using gas. Upon inquiry I found that the price of
electric light to such consumers was about three
times the cost of gas, and of course they could
The solicitor's
not afford to pay the difference.
business soon began to drop off and in a few
months his orders were very few and far between.
He merely said that he had secured every
customer that he could and could not possibly
get any more.
One day, in answer to a letter of mine, a Mr.
Johnson called to see me and in answer to my
question as to what he could do, he replied that
he did not know, but that if I would give him a
guide and a right to ask a few questions he
could soon tell me.
I did so and the next day
he returned and said, "I find that you have loaded
your plant down with 'short burners.' About the
only revenue you get is on the peak in the winter.
I can increase your net profits from twenty
to thirty thousand dollars a year, and you need
not purchase any more machinery.
There are a
great many concerns, such as saloons, drug stores,
restaurants, hotels and other 'long burners' that
you ask to pay at your present 10-cent rate $200
per year per kilowatt demanded, which is much
Imagine a drug store having 40 16too high.

were pleased and boosted it along. The
burners," never dreaming that it would
He then sent for the
affect them, said nothing.
solicitor, who was instructed to charge a flat rate
of $5 a month per kilowatt demanded and an
extra charge of two cents per kilowatt to all
light customers, except residences, who were to
minimum.
pay 10 cents per kilowatt-hour, $i
Lodge rooms, churches and hotels were to receive a special rate.
The solicitor had no trouble in securing contracts with all the "long burners" and at the
same time kept an eye open for unprofitable
"short burners," and raised their price to the new
The wholesale houses, when asked to pay
rate.
$io a month plus two cents per kilowatt-hour,
threw up their hands in horror and said that
course,

"short
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$50 a year and they cost you nearly as much as
All of your fixed expenses are the
the drug store.
same for both, but the drug store uses about 4,000
kilowatt-hours and the wholesale store 500 kilowatt-hours.
As your coal bill is not over onehalf cent per kilowatt-hour, you can see the drug
store would cost for coal $20, the wholesale house

So you are either making a large
on one or losing a lot on the other."
$2.50.

He

profit

said that the town was not large enough
for him to spend his entire time with us, but that
he had in training several bright salesmen, any one
of whom was capable of going into the town and
working up the business under his supervision. Of
course, it would oftentimes be necessary for him
to help the solicitor on some big contract, and
that he would charge me $1,800 a year for the
services of his solicitor, and for his own services
he would ask 25 per cent, of the increased profits
during the first two years.
He at once came on the ground to give us a
start, and first got a friend of our company to agitate a rate ordinance, which was passed.
It prohibited a charge in excess of 50 cents per month
per 16-candlepower lamp to customers using light
The "long burners," of
not over 10 hours a day.
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our receipts held up to
All the stores were paying

their flat rate.
The power customers were paying
more than they did in the winter, the refrigerating
plant was paying us nearly $1,000 a month, and I
began to see visions of a good paying property.
Johnson had an office system that was very

for

//

/

cpal.

made

a special rate of three cents per
kilowatt-hour, with a minimum of five cents a
month per two-candlepower lamp, on signs, the
customers agreeing not to light them before 5 :30
As they came on after our five o'clock
p. m.
peak our cost was only one-half cent per kilowatt.
As the sign load would give us a revenue of
nearly $60 a year, per kilowatt, we considered it
the best, kind of business.
Johnson showed rne
that if we charged six cents for sign lighting, We
would, as a rule, not get over $60 per kilowatt
a year, and as they would light them at 4 130
during the holidays, and be on our peak, there
would be no profit to speak of, while at the threecent rate with the 5 130 start, it was nearly all
profit.

We

Z

P. /-).
Improved December Load Curves.

4-Af.
Fig.

'

When summer came
about $4,000 a month.

We

S

2.00

We

business.

was

\

We

Their
candlepower lamps paying you $400 a year
But you will
gas bills are not over $150 a year.
let a wholesale store that closes at 5 :30 p. m.
burn 40 16-candlepower lamns and only pay you

m

> 9

7

We

thorough and yet very simple.
After a visit,
where anything of importance was said or done,
he would dictate a "report" and file it.
He
taught his solicitors never to use their memory
but to keep the system in first-class shape.
He
said that a good man could solicit at one time
50 large deals whose business would run from
$3,000 to $20,000 a year, and could tell any detail
of any one of them in a very few minutes.
After
a call on a prospective customer, he should decide when he would call again, make his notes
and then forget that such a deal was on.
At the end of the second year the results
showed that our revenue was $62,000 a year, and
about the only increase in operating expenses

M

tf.

,3

quoting a two-cent rate.
He told me that
they would require 100 horsepower about 600
hours a year, which, at two cents per kilowatthour, would give us a revenue of $9,000, of
which about 75 per cent was profit. They would
agree not to use power after four o'clock in
November, December and January, so the only
time they came near our full load was Saturday
night in the summer time, and then our load is
never more- than 400 kilowatts.
would not
have to put in any more machinery to carry the
load and required no more men to run the plant.
Coal was the only added expense, which cost onehalf
cent per kilowatt-hour.
secured the
ness,

suggestions and examples which will be of assistance in the constant effort
and to create new demands.

for electric current

The New-business Story of a Small

1906

good.

SELLING ELECTRICITY.
Under

3,

advertised complete electric cooking outfits
for $80 on time payments, and would sell current
for them at two cents per kilowatt-hour.
By
advertising we had no trouble" in assuring the
public that it was cheaper, cooler, cleaner and
more healthful than gas, and we put out 50 sets

two weeks. The gas manager asked how much
we were going to run that offer. I replied "forever," and he went away declaring that
we would go into bankruptcy if we continued at
such a price.
Johnson contended that we were
making a good profit on it at two cents, as you
It is an
see the cooking load runs like Fig. 4.
in

longer

U

7 S
Fig

4.

Electric Cooking

Load Curve.

THE NEW-BUSINESS HISTORY OF

A

SMALL

CITY.

they would not stand for any such "hold-up," so
they put in gas.
In October the load curve of the station looked
The load curve belike the solid line in Fig. 1.
Mr. Johnson
fore looked like the dotted line.
said
"You will notice that the load drops off a
:

after six.
If we don't do something we will
have a curve like that of Fig. 2 in December. You
will notice in Fig. 2 that it will begin to drop off
I am going to start a strong camat five o'clock.
paign on residence lighting, churches and lodge
rooms, which commence to burn at five o'clock and
He enget heavier as the other load goes off."
gaged two bright young fellows and started them
contracts
residence
at
the
old
price
of 10
after
They would turn the
cents per kilowatt-hour.
names of all prospective customers over to a
stenographer, who would mail them a series of
for
letters and advertising matter on electricity
home use. In that manner they would get from
two to four contracts a day. All that time the
little

solicitor was getting all the churches and lodge
rooms he could, at a six-cent rate.
It was not
long before I could see a change in the load curve.
It began to fill out after six and by Christmas
looked like the solid line in Fig. 3.
it
He was
not satisfied with that but said he wanted one
to look like the dotted line, and that he would
get it with power business.
He began to push power business at three cents

to

large

was

no

and- small customers alike.
As there
firm in town that handled motors, we

them to our customers at cost. Such a low
on power secured a great many small power
customers and a few large ones.
Our receipts in
March were $5,000, which made me feel pretty
sold
price

all-day load until people begin to get their supper; the load at five o'clock is not worth considering, and it gradually gets heavier until after
six.
After we put in our new 500-kilowatt generator, we cannot get enough residences to fill
our load curve out from five to six, so the cooking load will fill in there very nicely and only
increase our expenses a little for coal.
You asked me how to organize and conduct a
commercial department, and, after my experience,
I can safely say: Hire the best commercial man
in the country, and let him do the rest.
Electrical
engineers and mechanical engineers are absolutely
'

necessary in building and operating your plant,
but don't expect them to be commercial men any
more than you would expect your architect to
manage your factory, office, bank or department
store if he should build it.
So far the electric
lighting industry has paid the high salaries to
the engineers and has employed young inexperienced solicitors at salaries from $40 to $100 a
month, to market the product from an investment
For that reason good
sometimes, millions.
of,
salesmen have never cared to go into the centralwhen
station business, and consequently to-day,
there is millions of business to be sold, there are
selling
it.
capable
of
very few men

Heating and Cooking Appliances Popular In New York.

Electric

Electric heating and cooking-appliances are becoming increasingly popular in New York, says the

October bulletin of the
pany.

During

wats of these
mains of the

New York

Edison

Com-

the month of August
152 kiloappliances were connected with the

New York Edison Company. The
amount may not seem large compared with the
Edison company's general growth, but

it

is

most

suggestive when taken in connection with this
particular departent of electric service.
Electric irons are in demand in the neckwear
and embroidery trade. As the electric motor is
the ideal means of obtaining power, so the electric

—
November

3,
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iron seems to be correspondingly ideal in work of
this nature.
During the month of August no less than 45
inquiries from industrial concerns were received
by the New York Edison Company regarding
the application of electric' current for heating purposes.
The bulletin says
"Manufacturers of electric
heating and cooking appliances have every reason
to feel well assured concerning the future of this
branch of the industry. It is a branch also in
which the supplying companies are taking a great
deal of interest.
The use of any single appliance
costs but little, and the returns to the supplying
company are small. But this is one of the many
advantages the central stations place at the .disposal of the public, which increase greatly the
convenience of modern living."
:

A
An

Moving Window Display.

ingenious and enterprising Cleveland merdealing in aluminum wares has multiplied

chant

window-display

available

his

space

by

four

by

motors, but small power units will be found quite
as easy to install and more profitable in the longrun.
Electric chafing dishes,
hair curlers, etc.,
will at most be used only a few minutes at
a
time.
Many a small motor runs eight hours a
day. Even the family sewing-machine motor
will
be used for considerable periods, and the aggregate current consumed will be much greater than
that used by other much-exploited current-consuming devices.— Emerson Monthly.

In
properly to

before

lay

are
using antiquated
light
and power
methods.
Many of these establishments could be
induced to try electricity if the central-station

would

em-

persistenly

modern

busi-

or

ness

manufacturing
which cannot in

way

advantageously

endless-belt

principle.

The window floor was arranged so that it revolved like an endless chain over two drums at
either end; the window floor extending back into
the store the depth of the window and being
separated from it by a black velvet cloth.
Some 200 different aluminum articles were fastened securely to the moving window floor, and
thus passed in procession before the observer.
is

striking

from passers-by.
but

effective,

the

on

old

and

stationary

pieces

plan

is

are

of

but

50

whereas

by

could

be

objects

displayed.

This
trail"

merchant has "blazed a new
the window-display line which merchants

of business may find it to
their advantage to employ.
Central-station solicitors may also do well to take notice.
Home-made and simple in design, the device is
inexpensive, being driven by a small electric motor
The accompanying reconcealed below the floor.
production of a photograph and sketch show
clearly the appearance of the "traveling window"
and the details of the mechanism.
in

many

other

lines

trial

method

of

selling

flatirons,

now

not

IN'

"Catchy"

are not to be overlooked
They often are the means
prospective customer where no

illustrations

in successful advertising.

interesting

of

a

amount of argument would

succeed.
The accompanying cut representing the sun, electric and
gas light as a sum in proportion is from the
October bulletin of the Edison Electric Illumin-

Company

of

The

Boston.

electric

flatiron

a

cut' is

an

Patent Report for 1905.

and
cur-

now

Company.

Electric

F.
his

commissioner of patents, has
report for the year ended December 31,
I.

Allen,

made
1905.

CLEVELAND.

signs,

it

is

mention

to

up

lighting

Q

As the

is

electric-

so

sun

to

iiy

js

electricit

to

other

illumi-

y

electricity.
is

be borne

to

in

good argument needs

mind always

even a

that

and
few short
specimen items from the Public Service Monthly:
"A dark store isn't like a 'dark horse/ A
presented.

attractively

be

clearly,

Here

are

to

brightly

a

'dark horse' stands a pretty fair show, but a dark
Electric light is a magstore has no show at all.
small store with a" big
net that draws trade.

in

who

have not oied

it

cannot realize

form.

Sent nnywheri- on

ihirty days' free

applications over the year 1904. There were 30,270
patents issued, including reissues.

In proportion to population more patents were
issued to the citizens of the District of Columbia
than to those of any of the states or territories
one to every 1,201. Next in order is Connecticut
with one to every 1,225 inhabitants. The fewest
patents, in proportion to the number of inhabitants, were granted in Alaska
one to every 63,441,
South Carolina coming next with one to every
19,147-

Of the foreign patents granted, Germany received 987, England 770, Canada 413, while France
received 303. Of the total number of foreign
patents granted from the earliest period to December 31, 1905, France ranks the highest with 368,678,
Great Britain next with 351,818 and Germany
third with 182,166.
It is interesting to note the entire elimination
in 1904 and 1905 of expenditures of the Patent
Office, caused by office errors in the preparation
of patents for publication.
The most important business event of the Patent
Office during 1905 was the new trademark law, re-

ili<

:nience and economy of the electric flatiron.
It
all of the itcps and all of the bother of changine
It is always jeady (or uh.
Its heat is uni-

;

During the year the Patent Office received
54,034 applications for mechanical patents, 781 applications for design natents and 156 applications
for reissues.
This shows an increase of 2;82&

—

A SUM IN PROPORTION FROM BOSTON.

arguments and show by word and picture
how their customers are profiting by the use of
It

This report, recently issued, contains a number
of facts that are interesting and which seem to
indicate that there is a healthy activity among
the inventors.

•

their

use by many large central stations, might well be
more generally applied to small and large power
motors. It is noticeable that this plan is gaining
in favor
many central-station men say that it is
very seldom that trial motors are ordered removed
their convenience and reliability have been
demonstrated. Many contractors could undoubtedly adopt the same plan with good results if
local conditions permit.
There is a certain amount
of motor business to be secured in every daycircuit city, and one method may succeed where
another fails.
Small power motors are in very active demand
by the electrical trade as well as by the many
manufacturers of machines who are now using
large numbers of small motors.
Central-station
men everywhere are awakening to the possibilities
of small motors, and are setting out "after business with a determination to retain as large a
percentage as possible of the vanishing fan-motor
load.
Electric flatirons, heating and cooking appliances, all help to compensate for the lost fan

and

to

A

Placing Small Motors on Trial.
The

that fact you have digested.
You will be quite interested
In our rate.
For our signs from sun to sun
Bring you custom on the run.
Thev are great.

pany and Commonwealth

use

nants.

enterprising
in

When

busi-

electricity,

^%

great attention
the advertising very

shown,

your trade is on the blink,
customers you wink

some

the central-station man
to make his product popular.
Good literature attractively presented, whether in the local paper,
in bulletins or in circulars, should be kept constantly before the prospective consumer.
Some of the larger central stations are expending much thought and money in the preparation of monthly bulletins in which they present

attracts

Not only

200

market,

the

electric

effect

at

Details of the Mechanism.

MOVING WINDOW DISPLAY

A

The

When
And

reduced reproduction of a three-column
daily newspaper ad of the Chicago Edison Com-

the Outside.

the

cheap."

ating

scarcely a mercan-

is

with the many electric
rent-consuming devices

on

poorly

big,

Advertise.

tories

application

display

a

sign."

fail

merchants and manufacturers the advantages to be derived from
the
use of electricity for light and power purposes.
Well-equipped plants can be found in large numbers, no doubt, operating at half their capacity
in the very community where stores
and fac-

tile

moving

no

"Scarcely any progressive grocer or butcher endeavors to do his grinding by man-power, yet a
few there are who still hold to the old-fashioned
hand mills, in spite of the fact that both motors
and the current to run them are to-day so very

the

There

a

more custom than

In surprise.

man

arranging

sign gets
lighted store with

It is time to net a "hunch"
That you must— to catch the bunch-

Attractive Advertising.
many localities central-station managers

ploy the arts of
ness promotion.

The Window from

electric

ducing the fee upon filing an application for trademark from $25 to $10. This caused a great

trial.

after

increase

in

the number of trademark applications,
the totals, 16,224 f° r 1905 and 2,524

shown by

as

for 1904.
The report

concludes with the statement that
of the Patent Office has increased about
40 per cent, from 1899 to 1905, while the increase
in the number of employes is 12.8 per cent, and
that more space is needed for the economical and
satisfactory transaction of thp business.
the

'There ii no ntiudge- N° waxing U nbcenarr- The iron miy bo
anywhere in any room on ihon notice, by simply attaching the plug to your
' lijht socket.
Thr> cott for current la Inappreciable for dotaf odd Job*— ironin.
* and then in four own room. For steady laundry uk the expense is very mod
Baaed on the new scale of re*
:, and the saving In labor is rcrf considerable.
It may be used in a
:ed met, electric current la not expensive In the home.
in the bathroom
in the sleeping roomj and parin the kitchen
/variety of ways
into
the
coat
of
It
compared
with other less deu to look
For afly further information call Main 1280.
sirable f orma of illumination.

—

—

—

—

f Chicago

utt

1

—

fcdtoon Co.

—

work

—

— Commonwealth Electric Co. — 139 Adams Street

"Evenings are getting
too.
Does your

early,
1

EE
ik:

A CHICAGO EXAMPLE OF FAC-SIMILE ADVERTISING.

chilly,

after

six

o'clock,

chilly

store

or

now;

it
gets dark
look gloomy and
dots it look warm

and bright and comfortable? If you were buying
goods for yourself, what sort of store would you
choose the cheerful or the gloomy?" asks Brains.

—

:

THE SMALL CENTRAL
Hints on

Practical

XV.

Chapter

A

arresters.

number

one

for

and

two

and

lightning-

the

indicate

to

burning, also a portable volt-

of arc lamps

Carbons
adjusting lamps, are extras.
are not included in the dynamo price.
clear,
opalescent,
opal,
include
lamps
Arc
ground, one-half ground or one-quarter ground
extra.
Colored globes are
desired.
as
globes,
Weather protectors or japanned-tin hoods, conical
meter

for

painted galvanized street hoods and inside or outside hanger boards are not included in the price
Cored carbons for enclosed lamps cost
of lamps.
from $30 to $40 per thousand, depending on size.
Solid carbons cost from $32 to $38 per thousand.

A

gives

light,

less

than

longer

burns

carbon

hard
but

one,

as

soft

a'

greater

its

of current.
Arc-line circuits average in cost, per single line

Average Cost of Construction of 2o-light Arc Plant.

Three

arc

arc generator
lamps, at $16

$575
3 2°

2S5

No. 6 wire, delivered to poles

rules

3 00

miles poles set

15°

Labor on line
Suspending lamps across
Stockroom supplies
Incidental expense

300
50

streets

50

$2,030

Total

Average Cost of Construction of 30-light Arc Plant.
Thirty-light arc generator
Thirty arc lamps, at $16
Five and one-half miles No.
poles
Three miles poles set

$75°
480
6

delivered

wire,

at

5 23

45°
250
450
75
75

,

Total

$3>053

Average Cost of Construction of 45-LicHT Arc Plant.
Forty-five-light arc generator
Forty-five arc lamps, at $16
Eight miles No. 6 wire, delivered to poles
Five and one-half miles of poles set

$1,050
720

760
825
400
140
300
00
100

....
....

line

Hanging 20

inside lamps, at $7

Suspending 20 outside lamps across
Stockroom supplies
Incidental expense

By

ma-

of

streets.

.....

....

60.00
50.00
45-°o
45.00
45-oo
37-5°

Inspectors

Firemen

application.
Referred to in,
Standard incandescent lamps for original installation will
be furnished by the company.
Renewals of same will also
be furnished by the company upon the return by the consumer of the worn-out lamps.
Such renewals will be fur-

Dynamo

tenders and switchboard

men

Linemen
Trimmers

nished free, except when the conditions or manner of use
are such as to materially shorten the normal life of such
lamps, in which case the consumer shall reimburse the company in the extra expense occasioned by excess renewals.
Standard arc lamps will also be furnished and put in
place by the company, and the company will trim same
whenever necessary. All incandescent or arc lamps, or
renewals, furnished by the company, and not returned to
the company, are to be paid for by the consumer at the
company's regular prices.
All wiring and other electrical equipment in said premises
(except lamps and meters) shall be furnished by the consumer and shall be maintained by the consumer at all times
in conformity with the requirements of the Department of
Electricity of the city of Chicago and with the reasonable
rules and regulations of the company's inspection department, in force from time to time. The consumer shall
protect and indemnify the company in respect to injury

S2.50
97-5°
75-00
75.00
82.50
67.50

to
to
to
to
to
to

The labor accounts vary less than the fuel acThe
counts in the stations of different capacities.
plant that

sufficiently large

is

to

economize

in

the

labor requires additional help in the office
force, and to a considerable extent in the line-con-

station

to the company, to the consumer and to others, resulting in
any way from defective electrical equipment in said premises or from any negligence on the part of the consumer.
All lamps, meters and other appliances installed in said
premises at the company's expense shall be and remain the
property of the company.

struction account.

showing a small labor account almost
have a correspondingly large fuel, re-

Reports
invariably
that

strate
a

rebate account, and they clearly demonwellpaid labor increases the profits of

or

pair

lighting station.

—

A factor of economical operation
stockroom, that is kept under lock and
key, and having all the material ordered therefor
or taken therefrom properly accounted for, either
by a system of numbered check blanks or some
efficient means of tracing every item from date of
purchase to its final disposition.
A system of daily reports showing the amount
and kind of fuel used, weight of ashes and clinker
removed, time run of boilers, engines and dynamos,
daily circuit test and daily lamp record, covering
interruptions from any cause, will prove at least
a great advantage if not a necessity.
Stockroom.
the

CHAPTER

XVI.
General Data.
Contract Blanks. The following forms
tract for electric light and
power are
by the Chicago Edison Company.
They

—

20

result

of

basis,

can

tions

years
experience,
easily be varied to

use

in

used

and,
suit

of conare

local

as

the
a

condi-

:

Application

for

(Maximum
The

Lighting.

Electric

Demand

$4,335

Average Cost of Construction of 6s-light Arc Plant.
$1,300
1

,040

050
900
500
210
525

Six miles poles set
Labor on line
Hanging 30 inside lamps, at $7
Suspending 35 outside lamps across streets

Stockroom

125
150

supplies
Incidental expense

System.)

$5>7°o

Total

Average Cost of Construction of 85-LiGHT Arc Plant.
Eighty-five-light arc generator
Eighty-five arc lamps, at $16
Twelve miles No. 6 wire, delivered at the poles
Seven miles poles set
Labor on line
Hanging 35 inside lamps, at $7
Suspending 50 outside lamps across streets
Stockroom supplies

$1,700
1,360
1,140
1,050

600
245
750
50
175
1

expense

$7,170

Total

An

arc-lamp trimmer re-carbons from 50 to 70
lamps per day, and, when provided with a horse,
from 90 to no per day.
Facilities for repairing
and readjusting lamps should always be provided
and the trimmer instructed to bring in all lamps
nol burning properly, exchanging them for those
already repaired and tested,
An equal adjustment
of all the arc lamps burning on a circuit is necessary for good service, as a few lamps out of adjustment and absorbing intermittingly an excessive
amount of current will cause bad service in the
entire

Labor.

of

per cent,

should
entire

labor

the

total

practical

the

In

be

but

one

account is approximately 30
maintenance cost of a plant.

operation

man

in

of

a

authority,

there
has the

station

who

management

as well as the entire responsisuccessful operation, as there are too
many details of too varied a character to divide
either the authority or the responsibility.
bility

of

its

[f an employe, in no matter what capacity, proves
by results, or lack of results, to be incompetent,
no question r. f sentiment nor expediency should
prevent his immediate discharge, because a care-

less

or

namely:
Fifteen

per kilowatt-hour for all electricity
( 1 5c.)
each month which shall not be in excess of
hours' use of the maximum number of kilowatts
taken at any one time during- the month, according to the
reading of a maximum-demand meter or the combined readings of maximum-demand meters to be installed by the
company.
(This portion of the monthly consumption of
electricity, figured at fifteen cents (15c.) per kilowatt-hour,
shall be herein called the primary or full-rate portion of

consumed

unskilled

man

in

a

position

to

injure

of electricity, figured at ten cents (io£.) per kilowatt-hour,
shall be herein called the secondary or low-rate portion of

consumer's monthly bills.)
Wholesale discounts, as follows, will be allowed by the
company from the secondary or low-rate portion of the bill
figured as above described, whenever said secondary or
low-rate portion of the bill amounts to'
hundred
one
($100.00) dollars or more in any month.
Under $100.00 no discount.
100.00
5 per cent, discount
200.00
10 per cent, discount
t
300.00
400.00
500.00
600.00
700.00
800.00
900.00

"

15

per cent, discount

20 per cent, discount
25 per cent, discount

per cent, discount
per cent, discount
per cent, discount
per cent, discount
50 per cent, discount
be determined by in-

30
35
40
45

1,000.00
tot

A

discount for prompt payment of one cent (ic.) per
kilowatt-hour on consumer's total monthly consumption of
electricity will be allowed by the company on all bills paid
by the consumer at the proper office or agency of the company on or before ten (10) days after their dates.
The rules and regulations of the company endorsed on
the back hereof are hereby made a part of this application.
The company does not guarantee a constant supply of
electricity and shall not be liable for any damages to the
consumer in consequence of its failure to supply electricity
at any time or times.
The consumer guarantees to pay the company not less
than
dollars ($
)
each month during
the continuance of this contract; and in consideration thereof
and of the period this contract is to cover, the company
expressly agrees as follows:

as

consumer must immecompany's office.
any time, to require
secure prompt payment of bills.

have the

advance to

for
{Flat

right, at

Arc

Lighting.

Rate.)

190. .,
Agreement entered into this .... day of
,
between the Chicago Edison Company, hereinafter called
hereinafter called the conthe company, and
,
sumer, both of Chicago, Cook County, Illinois.
The company agrees to equip the premises of the consumer at No
with a system of electric wiring
for the use of
300-watt arc lamps to burn upon
Fees for city
the
company's constant-potential circuit.
Said arc lamps to be
inspection to be paid by consumer.
installed as herein described:

cents

in

consumer's monthly bills.)
Also ten cents (10c.) per kilowatt-hour for all electricity
consumed in each month which shall be in excess of thirty
(30) hours' use of the maximum number of kilowatts taken
at any one time during the month, according to the reading
of a maximum-demand meter or the combined readings of
maximum-demand meters to be installed by the company.
(This last-mentioned portion of the monthly consumption

til

is

shall

Contract

The consumer agrees
continuous

(30)

terpolation.

—The

contract.
In case of defective service the
diately give notice of the fact to the

subscriber,

Intermediate wholesale discounts

circuit.

The company is hereby authorized and empowered to
cut off the supply of electricity and remove its meters and
other property whenever any bill is in arrears, or upon
violation by the consumer of any of the terms or conditions
of this contract or of any other contract with the consumer
or to protect itself from fraud or abuse; and in case of
such cutting off by the company, in addition to the amount
then due, there shall immediately become due and be
payable to the company, as liquidated damages, not as a
penalty, a further sum equal to the amount guaranteed
under this contract for the remainder of the term of this

a deposit in

hereinafter called the consumer, requests
the Chicago Edison Company, hereinafter called the company, to furnish electricity for
incandescent lamps
and
arc lamps at the premises, No
Chicago, III., for the period of
year .., commencing
190. ., and ending
190. ., and
,
thereafter until this agreement is cancelled by 30 days*
written notice being given from one party to the other.
The consumer agrees to pay monthly, within ten days
from date of bills, on the following basis and at the following rates, for all electricity to be furnished as measured
by a meter or meters to be installed by the company,

thirty

The properly authorized agents of the company shall at
reasonable hours have free access to said premises for
the purpose of examining, repairing or removing its meters
and other property, and no one who is not an agent of the
company shall be permitted to remove or tamper with
the same.
If the consumer shall fail to afford suitable space for
the company's maximum-demand meter, or if the number
of lamps connected in consumer's premises is five (5) or
maximum-demand
install
a
the company will not
less,
meter, but the total number of lamps connected shall, for
the purpose of determining consumer's maximum demand
for each month, be deemed to have been lighted simultaneously for 30 hours during each month.
No other electric light or power service shall be used
by the consumer in conjunction with the company's service,
either by means of a "throw-over" switch or by any other
connection, without the express written consent of the
company specially obtained for the purpose, and any violation of this rule shall authorize the company to discontinue
its service entirely and to take out its service connections.
The party making application for electricity will be held
responsible for all electricity consumed on the premises
until written notice is received by the company as provided
in this application.
all

The company

,

Sixly-five-light arc generator
Sixty-five arc lamps, at $16
Ten miles No. 6 wire, delivered at the poles

:

General Contract Agent.

,

Total

Incidental

190..

Rules and Regulations.
and made a part of, the above

to

the

Labor on line
Suspending arc lamps
Stockroom supplies
Incidental expense

Labor on

worth

dollars'

Engineers

is

of wire, $325 a mile.

Twenty

of

paid to the different employes reoperate a plant vary with local condiThe following table
tions, services performed, etc.
gives the usual limits for each employe as shown
by reports received
Per Month.
$90.00 to $175.00
Superintendents and managers
75-oo
to 105.00
Foremen

quired

resist-

ance consumes more current in burning. The same
the
different
diameters,
is
true in carbons of
smaller giving more light with the same amount

Twenty-light

thousands

disable

The wages

13

in"complete
belt-tightener, ammeter,

circuit

,

chinery.

dynamo

voltmeter,

station

.Consumer.

Accepted

Chicago Edison Company.

(Concluded.)

base-frame,

sliding

cludes

switchboard

arc

1906

3,

varied or waived by any representations or promises of any
agent, solicitor, or other person, unless incorporated into this
agreement in writing before such acceptance.
190..
Dated Chicago,
,

STATION.

Construction and Operation.

Its

Cost of Plants.

Arc Plants.— An

Two

November

WESTERN ELECTRICIAN

3 6o

This application shall not be binding on the company unaccepted in writing by its general contract agent, and,
accepted, shall constitute a contract which cannot be

to

months,

keep and
beginning

use

said

arc
,

lamps
190.

.,

and ending
190. ., and thereafter until this
agreement is cancelled by thirty (30) days' written notice
The consumer furbeing given by one party to the other.
ther agrees to pay the company for said service weekly at
,

the prices hereunder written, subject to a discount of 15
cents per lamp per week if payment is made to the company on or before three days from date of bill rendered.
Lamps and Hours of Service.
days per
M.
.... Lamps to burn from .... JVJ- to
week, at $.... per week each.
days per
.... Lamps to burn from .... M. to
M.
week, at $.... per week each.
days per
M.
.... Lamps to burn from .... M. to
week, at $.... per week each.
days per
.... Lamps to burn from .... M- to
M.
week, at $.... per week each.
The consumer agrees to burn said arc lamps only during
the hours specified, and will pay additional for 'any extra
The consumer also agrees to pay the comuse thereof.
pany extra, at its regular prices therefor, for all additions
to or

changes

in

.

.

.

.

his installation.

Said arc lamps, with the necessary switches, wires and
other appliances, are to be and remain the property of the
company, and the consumer a'grees to protect them from
The consumer also
all injury, interference or tampering.
agrees that the company's employes shall, at all reasonable
hours, have free access to the premises for the purpose of
examining, repairing or removing its property.
The company does not guarantee a continuous or uninterrupted service, and if said lamps fail to burn, or do not
burn properly, or if for any reason the company is unable to supply electricity, the consumer agrees that the only
liability of the company shall be to abate the rent for the
actual time of no service.
The consumer hereby expressly authorizes and empowers
the company to remove the lamps, switches and all its
other property, and to cut off the supply of electricity
whenever any bills for said service are in arrears, or upon
violation by the consumer of any of the terms or conditions
of this contract or of any other contract between the parties
hereto; and in case of such cutting off the consumer agrees
to pay the company, in addition to all other amounts then
due
dollars, as liquidated damages, not as a
penalty, to cover the company's expense of wiring for and
installing said lamps in said premises.
In case of defective service, the consumer must immediately give notice of the fact to the company's office.
Collectors, solicitors, trimmers, emergency men and other
like employes are not authorized to receive complaints, and
the company will not be held responsible unless complaints
are made direct to the company's office.
The consumer agrees that no arc lamps other than those
furnished by the company shall be used in said premises
during the continuance of this contract.
This contract, although signed, is subject to the approval

:

November

vVESTERN

1906

3,

of the second vice-president of the company, and shall not
be binding on the company until endorsed with his approval.
It is finally agreed that all the terms and stipulations
heretofore made' or agreed to by the parties in relation to
the use of said arc lamps and the installation thereof are
merged in this contract, and that no previous representations
or agreements made by the company's officers or agents
shall be binding upon the company except as and to the
extent contained herein.

Chicago Edison Company,

By
Consumer.

Approved

,

190..

be

New

in

York.

President Sheldon was in the chair at the regular meeting of the American Institute of Electrical Engineers held at the Edison Auditorium,

New York

city,

on October 26th.

R. W.
Pope announced that at a
meeting of the board of directors held in the
afternoon, 41 associates were elected and the following-named associates were transferred to the
grade of member
Armin Henry Pikier, Ampere,

Secretary

N.
Second Vice-President.

[To

Meeting

Institute

361

:

Edison Company.

By

ELECTRICIAN

•

By
Chicago

;;

continued]

J.

ren

;

Otto Martin Rau, Milwaukee, Wis.

Ray Thompson, Manchester, England

Bowers

;

;

WarArthur

Philadelphia, Pa.
Arthur Thomas
Bombay. India; Thomas Hesketh, FolkEngland
Allen Harwood Babcock, OakCal.; Herbert C. Work, Schenectady, N. Y.
Stitzer,

;

Cooper,

Machinery

Electrical
The view
the

of

the

Allis-Chalmers

in

the Making.

main aisle and extensions of
Company's
Bullock
works,

Shop No. 3. Cincinnati, reproduced herewith, will
serve to indicate to some degree the large amount
of work of all kinds which this branch of the big

stone,
land,

A subway system will be built by the companies in partnership with the citv, the companies'
investment to be limited to 5,000,000 for the first
five years.
much money the companies are willing to
put into their properties to put them in first-class
condition has not been stated, but the amount, including the proposed $5,000,000 subway, probably
would not be less than $50,000,000.
Last week marked the end of cable service in
Chicago, when the North Side trunk lines were
converted to trolley operation.
Some congestion
and confusion was experienced at first but the
new electric service is now working smoothly
and is a great improvement.

How

;

Harry Guthrie
Spain,
British
Guiana,
South
America
Theodore Hanamann Schoepf, London.
England
Sebastian Ziana De Ferranti, London,
England
John Francis Cleverton Snell, Sunderland, England
Alois John Joseph Pfeiffer, Cal-

New

Lightning Arrester for Trolley
Circuits.

;

;

;

;

A

new

lightning

arrester of the circuit-breaker
type was exhibited at the Columbus convention of
the American Street and Interurban Railway Asso-

by the Oleson-Williams Company of Toledo,
Referring to the accompanying diagram, the
(A) is connected with the trolley circuit.
Between this block and the block (B), which is
mounted on the movable arm (C), is an air-gap,
the length of which may be regulated.
The lightning discharge is offered a ready path through
these parts and the graphite resistance plug (E)
to earth.
If the lightning discharge is greater
than the carrying capacity of the graphite resistance plug, the excess is shunted across points
approaching each other immediately
under the
graphite from the brass blocks holding the same.
When the graphite is taxed to its carrying capacity, it becomes an easier path for the lightning discharge to jump across the points, thus
preventing the graphite from becoming burned
ciation

Ohio.
block

or charred and putting a splendid insulator in the
where only a certain ohmic resistance was

place

In

intended.

graphite

ELECTRICAL MACHINERY

Milwaukee concern

is
rushing to completion, althe photograph does not do full justice
to the subject.
The works have been greatly enlarged and extended within the last year in order
to facilitate
the
rapid increase in demand for
space to manufacture electrical generating, transforming and driving apparatus of
every
type.
They cover at the present time a floor space of
approximately yY2 acres. Shop No. 3, the interior
of which is shown above, is 462 feet long, the
front portion being one story high and 176 feet
wide, while the rear portion is 107 feet wide and
two stories in height.
On the floor are shown generating units from
the small standard sizes up to those of 2,000-kilowatt, designed for direct-coupling to gas engines.
The stator frames (marked 6 in the picture)
are for gas-engine alternators being built for the
Illinois
Company and the Carnegie Steel
Steel
Company.
The large machine at the right (5),
only partially shown, is the 3,500-kilowatt alternator which was exhibited at St. Louis, driven
by the "Big Reliable" engine at the Louisiana
Purchase Exposition, and which has been rewound
for installation in the Pittsburg Plate Glass Company's plant at Crystal City. Mo.
Brush holder
and rotor spiders, respectively mounted on machine
tools,
are
shown at
(T),
and
(2)
shows a number of rotor spi(3), while
(4)
ders
for
2,000-kilowatt
gas-engine
alternators
stored, waiting for finishing.
The commutator of
engine-type
gena 2,500-kilowatt direct-current
erator undergoing the process of assembling is
seen at (7).

though

'

Foreign Corporations
"The

Illinois

Supreme Court has

in Illinois.
just

handed flown

decision which will very widely affect the business interests in the state and will involve many
an eastern manufacturer maintaining branch houses
within 111 is state." says Frederic P.
Vose,
attorney for the Electrical Trades Association of
Chicago.
"The case is that of the United Lead

a

Company
222

111.,

v.

199,

Elevator

and

Manufacturing

relates to the

Company.

restrictions

placed

upon foreign corporations under the iaws of

The

1899.

court now holds that all attempts of a foreign corporation,
which has not first complied
with this law, to transact business of whatsoever
kind and nature in this state are absolutely without effect, and any contracts entered into within
this state, without having first complied with the
law, is in violation of the plain provisions of the
statute, and therefore null and void, and no action can be maintained thereon at any time, even
if
the corporation should at srme time after the
making of the contract qualify itself to transact
business in Illinois by compliance with the laws
in reference to foreign corporations that desire to
engage in business within this state."

this

resistance

manner
plug

is

the

efficiency

of

the

preserved.

THE MAKING.

IN

India
Harry Lepper Kirker. Pittsburg, Pa.
Arthur
Robert
Hammond, London, England
William Beresford, Milwaukee; Wis.
The' secretary also announced that the new
Engineering Building would be ready for occupancy on the first of December and it would be
in operation by December
15th, to be occupied
by the officers and staff of the three societies.
will
meetings
held there, however,
There
be no
and no opening of an official character, until
cutta,

;

;

next, as it is the intention to make the
rather an important event in the engineering history of the country with invited guests
from foreign parts. It is also the purpose that
the building shall be occupied, fully completed
and every department in full and actual operation
before what may be termed the official housewarming takes place in the spring.
The paper of the evening was by Lee De Forest

April

opening

—A

New Receiver
entitled "The Audion
read by the
for Wireless Telegraphy."
It was
Pupin,
author.
Dr. M'. I.
Percy H. Thomas,
Sewall Cabot, E. P. Thompson and others dis-

and was

cussed

it.

Chicago Street Railway Companies
Present a Proposed Settle-

ment Ordinance.
The Chicago

traction companies have presented
to the local transportation committee of the Council
the draft of an ordinance purporting to meet
the general principles which Mayor Dunne recently
declared fundamental to any settlement of the

street-railway controversy.
The ordinance is drawn
in the name of the Chicago City Railway Company, but is understood to be practically the same
as one to be submitted bv the Chicago Railways
Company, when that corporation is in shape to
take over the Union Traction properties.
This ordinance is to form the basis of renewed
negotiations between the citv and the traction
representatives for a final settlement of the franchise question.
Some of the features of the proposed settlement
plan are
Both companies will put into first-class condition all their property and agree to sell it to the
The
city on the first of any year within 20 years.
city must buy, however, for its own use and opthe companies will not
eration and pay cash
agree to allow another company to take over the
licensee
of the city within that
the
property as
time.
Supervision of the reconstruction and operation
of the lines is to be by a board of supervising
engineers, one appointed by the city, one by the
companies and a third bv these two.
Net receipts from the operation of the propertv
are to be divided between the companies and
;

the

city.

NEW LIGNTNING ARRESTER FOR TROLLEY

CIRCUITS.

The graphite used is of sufficiently low ohmic
resistance as to shunt just enough of the dynamo
current through the solenoid (F) to magnetize it
up the core (G) which is mounted on
pin (H). By means of proper leverage this action throws back the pivoted arm (C),
At the same time a slide
stretching out the arc.

and
the

(I)

pull

wooden

of incombustible, insulating material,

mounted

on the upper end of the pin (H) and just uncovering the block (A), moves up in grooves cut in
a frame of the same material and takes its place in
front of the block (A), thus cutting the arc as

A spring (J)
nearly instantaneously as possible.
is
so placed that its tension will become greater
as the arm is thrown back, thus insuring a posiair-gap after the arc is
tive resetting of the
broken.
The advantages urged for this device are the
free path to earth offered to the static charge;
the quick break of the dynamic arc outside of any
inclosure which may become clogged by the confined heat; the method of preserving the efficiency
of the graphite resistance plug and the automatic
Full patent proaction requiring no attention.
tection has been applied for and the owner is preparing to manufacture types to meet varied requirements.
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30,000-volt Transmission Plant
Northern Italy.

The

work was awarded to the Compagnie ThomsonHouston de la Mediterranee. The purpose is to
the

utilize a

Mont

waterfall situated in the Alps, at the foot
The plant, which is now in regular

Cenis.

remarkable not only for the amount of
power used at present and the probable extension,
but also for the high tension which is used in the
transmission line. According to the information supplied the writer by Mr. A. S. Garfield, one of the
operation,

is

engineers of the Paris Thomson-Houston Company,
the hydraulic plant, which is situated on the Italian
slope of the Alps, receives its power from one of trie
falls of the Cenischia torrent, fed by water comAlps.
of
the
glaciers
ing from the different

has a net height of about 2,600 feet, and its
rated at 300 gallons per second, representThis capacity
ing about 12,000 horsepower gross.
will be increased to 16,000 horsepower when the new

The

fall

volume

is

is carried out, so as to utilize by
a dam the Mont Cenis Lake, which is
crossed by the torrent, thus using the lake as a reguThe utilization of the total head
lating reservoir.
of water in a single plant has some serious drawbacks which are mainly due to high pressure, so
that in the present case it was preferred to erect
two hydraulic plants, one above the oi.ier, taking half

hydraulic

means

Schenectady Branch

in

In the north of Italy a hydro-electric plant of considerable importance has been erected for transmitting power over a long-distance line to the city
The plant belongs to the Societe des
of Turin.
Forces Motrices du Mont Cenis, and the contract for

of

work

of

power from the

running the two

marks amply

the large attendance.
As president of the American Institute of Mining Engineers for several years, as the efficient

direct-coupled

fall

to

a

secretary of that body for some 20 years and as
for years of the Engineering and Mining
Journal, which he founded, Dr. Raymond is pareditor

ticularly

turbines, constructed

by Piccard

&

alternator.
r/ictet

The

alternators are of

Thomson-Houston type, with fixed armaand revolving field. At normal load they deliver

Should the turbine run
at a much higher speed than the standard, on account
of racing, the machines will withstand up to double
the rated speed. The weight of the alternators is 36
tons.

For furnishing the exciting current, the station has
two smaller sets, one of which is used as a reserve.
These eroups are formed of no-horsepower turbines
constructed on the same lines as the larger wheels,
coupled to direct-current machines, each of which
delivers 75 kilowatts at 125 volts, operating at 600
revolutions per minute. As the distance between the

generating plant and the point of utilizing the current at the city of Turin is considerable, being about
38 miles, it was indispensable, in order to avoid a
great expense in the overhead line, to adopt a very

high tension, and this was fixed at 30,000 volts, which
is one of the highest voltages used on the Continent.
Step-up transformers of the water-cooled type in
large upright cylindrical tanks of sheet iron some ten

Motor-driven
high are used in the station.
pumps send a water circulation through a coil of
pipe in the upper part of the tank, which is filled
The transformers are connected in series
with oil.
of three on the star system, using a fourth unit
feet

as a reserve.

Between the main dynamo room and the transformer room is placed the switchboard, which is one
of the interesting features of the station on account
of the high tension which
series

of marble panels

it

is

required to handle.

mounted

in

A

front contains

instruments and operating handles.
All the high tension apparatus is mounted clear of
the front panels on a framework placed in the rear,
and connection is made by insulated levers, etc., with
the handles on the panels.
Ammeters and voltmeters are connected to the secondaries of reducing
transformers. Oil-switches of the company's design
are used for the high-tension current. The bus-bars
the measuring

.

and oil-switches are located
der the switchboard.

in a

basement

floor un-

with

authority

The branch meetings are held in the auditorium
of the Schenectady High School, and the officers
of the branch are greatly gratified by the continual increase in the size of the audience.
Although the admission was by ticket only at this
meeting, the attendance was the largest in the
history of the branch.
An interesting feature- of the meeting was the
large number of men who came prepared to join
the branch. The membership committee has succeeded
in
membership
building
up a branch
which already is more than three times the number of regular members and associates of the
national body residing in Schenectady.
At the
same time, however, the local membership of the
parent organization has been greatly increased on
account of the activity of Institute work at

of Geneva,

of very solid construction.

speak

University.

The

200 amperes at 3,000 volts and a speed of 300 revoSuch a
lutions per minute, working at 50 cycles.
high speed made it necessary to use a special design
for the revolving part of the machines, and which is

to

engineering ethics
"Do not do what you cannot tell, or if there
be a good reason for not telling the details, do
not do what you cannot tell without shame."
The speakers were introduced by Chairman
Rushmore, and among the others were Dr. George
R. Lunn of the First Reformed Church, Dr. W. R.
Whitney of the Research Laboratory, General Electric Company, and Professor Hoffman of Union

the 12-pole
ture

equipped

of

They are
operate at 500 revolutions per minute.
connected to the alternators by an elastic insulating
coupling of the Zodel tyoe.

well

on the subject. He addressed his remarks to the
young engineers and students, speaking for loyalty
to one's employer and to one's self, with a fund
of anecdote and wit that seemed inexhaustible,
and kept the room in laughter between the serious
portions of his talk.
He gave much good advice
and summed up with the following general rule

in

1,400-kilowatt

justified

Schenectady.
Weekly meetings

,

being held through the
October 5th, the branch was
addressed by Mr. T. Commerford Martin on
"Technical Journalism," and on October 12th by
Mr. E. G. Acheson on "Inventions and Discoveries."
The list of addresses for future meetings
is
sufficient to carry the branch well into next
year with the same high class of lecturers.
winter.

On

are

Friday,

Muscle Shoals Power Project for the

Tennessee

River.

The Muscle Shoals Hydro-electric Power Company of M'ontgomer}',

Ala., has just been incorporated, the purpose of the company being to
span the Tennessee River by two masonry dams
of a maximum height of 60 feet, the lower one
being located at the foot of the Little Muscle
Shoals and the other near Florence, Ala.
These
dams, by backing up the water of the Tennessee
River, will make available the entire fall of the
Big and Little Muscle Shoals, making practicable
a development of 100,000 horsepower, it is said.
Each dam includes as an integral part of itself a
boat lock for facilitating navigation on the Tennessee River.
substantial power house with a full complement of waterwheels, generators and transformers
will be built below each dam.
Power-transmission
lines will be built radiating from the generating
stations to such places within a 100-mile radius
as will be benefited by the intro.duction of the
service,
including Nashville, Huntsville, Decatur,
Birmingham and other places, as well as isolated
cotton mills and other large industries.
The company has a capital stock of $1,000,000,
and the incorporators are Frank S. Washburn of
Nashville, Tenn., Charles H. Baker of New York
city,
William IT. Lindsey of Nashville, J. W.
Worthington of Sheffield, Ala., and Massey Wilson
of Montgomery, Ala.
Messrs. Washburn and Baker are the persons
chiefly interested in the enterprise.
Mr. Washburn
has been connected for years with important canal,
water-supply and power enterprises in various
countries.
Mr. Baker, with his father, the late
William H. Baker_ of Chicago, projected and built
and is now the principal owner of the Snoqualmie
Falls and White River power developments, which
supply electrical energy to Seattle, Tacoma, Everett and other places in the Puget Sound country
for lighting, traction and general power purposes.

A
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Indiana Telephone Items.
The

third

.

in parallel

November

of the Institute.

season
of
the
meeting of the
Schenectady branch of the American Institute of
Electrical Engineers was held on Saturday evenDr. Rossiter W. Raymond was
ing, October 20th.
the speaker of the evening and presented an address on "Professional Ethics," a subject of great
interest at present to all electrical engineers on
account of President Wheeler's address at the
Milwaukee convention of the Institute and the
present activity on the part of the Institute's
special committee recently appointed to formulate
a code applicable to the electrical profession.
Dr. Raymond was greeted by an enthusiastic
audience of some 700, and the value of his re-

each of the plants, and
on the transmission line.
Ihe present hydraulic plant is erected at the lower
part of the fall. Later on it is proposed to erect the
second plant at the middle point when the increased
demand for power at Turin will, have made this necessary.
At present the current is produced by three
main groups of 1,600 horsepower, of which one acts
as a reserve. Two other groups will be added when
the hydraulic work on the Cenischia is completed.
Space has been left for the new groups. Each of the
main units includes a turbine of 1600 horsepower

the

;

Union

Central

passed

its

this

Company

Telephone

10,000 mark in Indianapolis.
the largest exchange, either

has

This makes

city
Bell or Independent, in Central Union territory.
Several
causes have combined to produce the large increase, but the principal one has been good service.
Within a few weeks the conduit system of the
company will be completed.
The company has
also made notable improvements in other parts of
the state, notably at Culver, Anderson, Kendallville, Lafayette and New Castle.
In Indianapolis
the company has established a cable system for
the State Life Building.
This is the largest office
structure in the city, and the new system has a
capacity to serve every room in the building with
*

individual circuit.
Work has been begun on a new fireproof building for the Indianapolis Telephone Company, in
which will be placed the new switchboard that
will be bought in a few weeks.
The estimated
cost of the new building is $50,000.
The building
will be four stories high, and the switchboard
will be placed on the fourth floor, which will have
no windows at all, but will be lighted and ventilated by double skylight and other modern appliances.

The molding and planting of cement telegraph
and telephone poles in the vicinity of Naples, Ind.,
is
attracting considerable attention.
These poles
are being made by H. W. Tapp, and are from
2 5 to 35 feet long, nine inches square at the base
for a distance of 17 feet, and tapered to six inches
at the top, being octagon in shape from the base
portion.
They have niches on two sides at convenient distances to accommodate the spurs of a
lineman who may wish to climb them, and two
holes in the top for the reception of iron rods to
hold the crossarms.
The Central Union Telephone Company showed
considerable enterprise in the establishment of a
telephone exchange on a lot purchased in the new
Beech Grove incorporation where the New York
Central Railroad Company is building immense
shops, some seven miles south of Indianapolis. The
lot
was purchased at auction, and within one
hour thereafter the company had the exchange
established.

S.

Pacific Slope
Farmers

Telephone Items.

south of Spokane, rejected a proposition to join the rural lines with
the Pacific States Telephone and Telegraph Company a few days ago, and agree that they will
not enter into any contract with any long-distance

company.

telephone

The

Oakesdale,

at

Co-operative Telephone

Interstate

Company

of Palouse, Wash., has been handicapped by lack
of facilities, but expects a new switchboard early
in November and will then establish a 24-hour
service and make a fight for city business.
Con-

with

nection

Spokane

promised

is

within

few

a

months.

An increase in capital stock from $20,000 to
$100,000 has been made by the Interstate Telephone
Company, which is organized to transact a general
telephone business in Washington, Oregon, Idaho
and Montana.
It has a system in operation in
Northern Idaho. M. A. Phelps is president.
The Rocky Mountain
is

extending

two

Telephone Company
from Spokane to

Bell

direct

lines

Coeur d'Alene, Idaho, and another to Sandpoint,
Idaho, also numerous small toll lines.
The work
is being retarded by the scarcity of electricians and
wiremen.
E. Lawrence, manager of contracts for the
J.
Home Telephone Company, is in Spokane, Wash.,
looking after contracts.
He announced that the
system will be in working order early next spring.

W.

Telephone News from the Northwest.
S. Cain has taken charge of the local teleJ.
phone system at Barnum, Minn.
The Tri-State Telephone Company has arranged

furnish a
to
hereafter, and
to the city.

The Mesaba
central
to

station

Minneapolis
fire-alarm service in
a police service also, without cost

Te
at

l

e P n one

Aurora,

accommodate 100

The

Citizens'

has

Minn.,

lines

Company will install a
Minn.
A switchboard
has been forwarded.

Telephone

secured

Company

connection

County Telephone Company
over the

toll lines

with

at

St.

of Mankato,
the Nicollet
Peter, Minn.,

of the Tri-State Telephone

Com-

pany.

M.

H.

pointed

Driftmeyer
superintendent

Company's system

The

Farmers'

of Clarinda has been apof the Mutual Telephone

at Shenandoah, Iowa.
Mutual Telephone Company

Umatilla, Neb., has filed articles
with a capitalization of $5,000.

of
of incorporation
R.

The following-named telephone companies are
among those recently incorporated
Montgomery
:

County

Telephone
Company, Coffeyville, Kan.
Fanners' Mutual Telenhone Company, Unadilla,
Neb. Mount Pisgah Telenhone Company, Okarche.
Okla.
Prairie Grove Telephone Company, Prairie
Grove, Ark
Livingston Home Telephone Company, Livingston, Mont.
;

;

;

November
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The Transmitophone.

of

There have been numerous changes and many
improvements of late years in telephone apparatus
for ordinary exchange use, but a novel development and one which promises to open a large
new field for equipment is the recent production
of an instrument that can be used for transmitting speech communication or vocal and instrumental music to a large audience at a distant

One

best demonstrations of the
instrument for entertainment
purposes was made this season at Riverview Park,
point.

of

of

possibilities

the

this

the three receivers or
three at one time.
The

provided

box

is

all

also

binding posts and terminals so
various circuits may readily be con-

the
nected.

Two

any two or to

switching

with

that

sets

ranged

to

36.3

and

series

work

ture

of

The

batteries

the

desired to be accomplished.
are conneced to a spring jack so
that connection with the telephone circuit can
readily be made with a cord provided with connecting plug.

At

Detroit

the battery box.

in

Independent

the

for

the

practicability

telephone

of

the

field.

It

telephone

transmitting
speech communication
audience at a distant point.

of 18 cells of "1900" batteries are ar-

Each set is connected
arranged so it can be connected
in the circuit with 12, 18 or 24 volts to meet
the necessary requirements, depending on the nain

purpose

shows

Home Telephone

to

a

for

large

Building.

The

accompanying picture is a view of the
central exchange building of the Home Telephone
Company of Detroit, which was described in the
Western Electrician of October 6th, and which is

now

course

in

of

erection.

This new building will house one of the largest

sending station the accompanist's transis also provided with a spring jack
so that the head receiver can readily be connected with a cord and connecting plug and
so that the transmitter may be promptly disconnected when the instrument is not in use.
With 12 cells of dry battery in the primary
the

mitter circuit

circuit, the transmitter is so constructed that it
transmits vocal or instrumental music
to
the
receiver with megaphone attachment vibrating the

diaphragm, so that the music can be
heard from the instrument as loud and clear as

receiver

FIG.

"SINGING TREE*' AT RIVERVIEW PARK.

I.

The

Chicago.

test

was

particularly

exacting,

as

CENTRAL EXCHANGE OF DETROIT HOME TELEPHONE

one of the largest pleasure gardens in
the country, having many amusements.
The instrument used at the park was the transmitophone recently evolved by the International
Telephone Manufacturing Company of Chicago.
The outfit consisted of a sending station, located
in one of the offices in the Casino at one end of
the park, connected by wire with three reproducing
the park

is

instruments,

located

different

in

parts

of

COMPANY.
switchboards ever constructed
ultimate

soloists

to

hear

the

orchestra

in

the

40,000

TRANSMITOPHONE SENDING STATION.

FIG. 3.

the

were

soloist

singing

or

playing

at

the

receiver.

Though one transmitter was in use the entire
summer season, and at each evening's entertainment, when continually used for 15 or 20 minwould become so heated from the heavy
current that one could not bear to touch
the shell of the transmitter, it has shown no
signs of deterioration whatever, thus apparently
demonstrating the practicability of the instrument
for work of this kind or for any service where
is desired to communicate with a large number
it

utes

it

battery

of

people

One

A

large brass

receiver-shell

megaphone

is

at

of

the

in

oil

and

telephone

committee of
resumed negotiations in

electric-light

has

franchise

controversy.

Until

last

GENERAL TELEPHONE NEWS.
W.

Broom and

B.

telephone

company

others have organized a local

at

Bono, Ark.

The Farmers'. Telephone Company
Kan.,
of

of

Randall,

has been incorporated with a capital stock

$10,000.

D. A. Kusel Telephone and Electrical Manufacturing Company of St. Louis has suffered a

centered

The switching box in this installation is provided
for
three reproducing circuits
consisting
of three cam-lever keys and arranged so that the
transmitting circuit can be switched to any one

lines

The

cap.

ceivers.

15,000

Association were the only serious contenders for
the Chicago field after the expiration of the Chicago Telephone Company's franchise in 1909. Last
week the Council committee received a bid from
new interests represented by Arnold Kalman of
Kansas City, Mb. He is largely interested in Independent telephone pronerties, and the proposition made by the interests which he represents
almost identical to that of the Manufacturers'
is
Association.
The Council committee has now asked the Chicago Telephone Company to submit an extension
ordinance which shall embody its best offer in
the way of rates, service, compensation, etc.

one time.

most attractive features of the
evening musical programmes was provided by this
The megaphones were painted
entertainment.
black and suspended up in the trees above the

Rubber-covered wire
is
used for connecting the reproducers with the
sending station.
The wire is run directly into
the shell of the receiver and taped with rubber
tape to prevent moisture entering the working
parts during heavy rainstorms.
Suspended in the orchestra stand is the accompanist's transmitter, and it is shown in Fig. 2
at the left of the piano.
This transmitter is made
highly sensitive and is connected by a separate
circuit to the sending station with the soloist's
head receiver.
Figs. 3 and 4 show the sending stations, which
consist of a local battery portable desk telephone
with necessary switching device and batteries. For
cornet and vocal music rendered directly into the
mouthpiece, 18 volts or 12 cells of "1900" dry
batteries are
connected directly in the circuit,
going through the one-ohm primary side of the
induction coil, through the transmitter and back
to the battery, which completes the primary circuit.
The reproducing receivers are connected on
what is known as a closed secondary circuit;
that is to say, both terminals of the secondary
winding are connected to the receiver or rethe

country, the

week the Chicago Telephone Company and a
company launched by the Illinois Manufacturers'

location of the

space.

gas,

Chicago Council

the
the

if

into

be

lines.

The

1 is a view in the garden showing one of
reproducing instruments suspended in a tree
The
to the right of the center of the picture.
reproducing instrument consists of a powerful bitelephone
receiver
spepolar horseshoe-magnet
cially adjusted for throwing a heavy volume of
sound through a megaphone over a large area

of

this

Chicago.

Fig.

ORCHESTRA TRANSMITTER.

in

will

Telephone Franchise Developments

the

the

FIG. 2.

which

of

with an immediate installation of 9,600 lines. The
immediate and ultimate capacity of the several
branch exchanges will bring the total number of
switchboard lines in the entire system to nearly

garden about 30 feet up in the trees. There was
also used an accompanist's circuit arranged to
enable the
garden.

capacity

by

loss

The

fire.

Cannon

Valley

Company

Telephone

Waterville, Minn., has increased
from $50,000 to $100,000.

its.

capital

of
stock

The Illinois Central Railroad will install an independent telephone system connecting its offices
and depots in Omaha, South Omaha and Council
'

Bluffs.

The Mount

Pulaski

Telephone

Company

will

erect a building in Mount Pulaski, 111., in the near
future to be equipped with all modern apparatus
for telephone purposes.

FIG. 4.

MUSIC TRANSMITTED TO TREE."

Many visso they were not easily seen.
believed that soloists were concealed in the
trees,
and some ascribed it to ventriloquism.
What was most mystifying was that the music
came from different trees at intervals during the
lights

itors

same selection and kept in perfect time and tune
No one who had not seen
with the orchestra.
the operation of the apparatus believed that the
entertainment was given over a telephone.
This instrument has not only developed a new
form of entertainment but has demonstrated the
efficiency and durability of the telephone transmitter as manufactured for ordinary commercial

The various farmers' mutual telephone lines in
Valley County, Neb., have come together and have
incorporated a county company under the name
of the Farmers' Mutual Telephone Company, with
headquarters at Ord, Neb.

A telephone in a stove and connecting wires
through a bed spring were found a few days ago
by the Chicago police in the apartments of a
suspected hand-book maker in Ashland Avenue.
The police searched the room for evidence and
did not find it till they opened the stove and examined the bed.
A meeting of the business men of Roseau,
Badger, Greenbush and other near-by Minnesota
towns has been called to discuss ways and means
to raise money to finance an electric railway which
it is proposed to build from Roseau to Karlstad, a
station

on the Winnipeg

line.

J
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The Production

of Rubber.

In the course of his address on "Some Imperial
Aspects of Applied Chemistry" to the Chemical Section' of
the British Association at York, Prof.
Wyndham Dunstan said, according to the Electrical
Engineer of London
There is no more- important group of questions
demanding attention from the chemist at the present time than those connected with the production

An enormous inof india rubber, -or caoutchouc.
crease in the demand for india rubber has taken
place in the last few years, and last year the
production was not less than 60,000 tons. Until
supply of rubber came chiefly from
two sources— the forests of Brazil, which contain
the tree known as Hevea brasiliehsis, furnishing
recently

the

the Para rubber of commerce, which commands
the higher price, and the forests of Africa, where
climbing plants, generally of the Landolphia class,

furnish rubber.
increased demand for caoutchouc has led to
the extensive planting of the Para rubber tree,
especially in Ceylon and in the Federated Malay
also

The

Systematic cultivation and improved methStates.
ods 'of preparation are responsible for the fact that
the product of the cultivated tree, which begins
or seven
to furnish satisfactory rubber when six
years old, is now commanding a higher price than
estithe product of the wild tree in Brazil. It is
mated that, within the next seven years, the exports
the
of cultivated India rubber from Ceylon and
Federated Malay States will reach between 10 and
annually and that after 15
15 million pounds
years they may exceed the exports of the so-called

wild rubber from Brazil.
The services which chemistry can render to the
production
elucidation of the problems of rubber
and utilization are very numerous. Methods of
treatment, depending on a knowledge of the other
constituents of the latex, have led to the producMuch still
tion of rubber in a purer condition.
remains to be elucidated by chemical means as to
the nature of the remarkable coagulation of the
As is well known, the latex is a watery
latex.
which confluid, resembling milk in appearance,
tains the rubber, or, as I think more probable, the
immediate precursor of rubber, together with proteids

and other minor constituents.

The

November

Chemistry must determine
a notable proportion.
the means by which caoutchouc can best be- separated from these relatively poor latexes. In view
of the increasing production of the nearly pure
caoutchouc which
-

Funtumia

is

furnished by Hevea brasiliensis,

Castilloa elastica, Ficus elastica, and a few other plants which occur or can
be cultivated in several of our tropical possessions,
the question is not a pressing one at the moment.
Moreover it cannot be doubted that chemical
science will sooner or later be able to take a definite step toward the production of rubber by artificial

elastica,

means.

The production

of caoutchouc by chemical means
virtually been accomplished in its
formation from isoprene. The exact nature of this
change has still to be determined. When this has
been done it will only remain to cheapen the cost
of production to make the manufacture of synthetic rubber a purely practical problem.
I should
be the last to discourage the great extension of
has,

indeed,

rubber planting which is now taking place. It is
warranted by the present demand for the material.
It has also to be remembered that the actual cost
of producing raw rubber, which is at present about
one shilling (24 cents) a pound, will probably be
reduced, and the market price of rubber may
eventually be so considerably lowered that, as with
quinine, the synthetic production could not be profitably carried on.
That is a question which involves many factors at present unknown, and only
time can decide. Chemists may, however, confidently predict that before the British Association
again meets at York the synthetic production of
rubber will be a fully accomplished fact.

As I have said, our science is concerned with
nearly every problem connected with the great rubber industry, and in concluding these few remarks I may allude to the production of vulcanized
rubber, depending on the formation of additive
compounds of the hydrocarbon with sulphur. In
this connection I should mention the recent experiments of Mr. Bamber in Ceylon, which appear
to show that vulcanization may be accomplished
by acting on the uncoagulated latex with chloride
of sulphur. If this proves to be practicable, it
mav mean the transference to the tropics of the
subsidiary industry of vulcanization.
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Electrical Copper Consumption.
The General Electric Company, one of the largest consumers of copper in the world, has covered its copper requirements for the next six
months, the most of it on a basis of 18 cents a
pound.
Consequently it will be a long time before the corporation will have to pay prevailing
prices.
If the company
entered the market at
present as a purchaser of copper for future delivery it would have to pay 21 or 22 cents a
pound for the metal. It is understood that other
electrical companies have also covered their wants
far ahead on a much lower price basis than now

prevails.

The copper consumption of the General Electric
Company this year will be from 40 to 50 per cent,
greater than in the preceding year, while the increase in the copper production of the country
will not, according to expert miners, be in excess
of five per cent.
This is one of the explanations
for the sharp upward movement in the price of
the metal over the last 12 months.

The consumption of copper next year is expected to be even larger than in the current year.
For example, the General Electric Company will
endeavor to bring its plant up to a degree of
efficiency that will enable it to take care of $70,000,000 of gross business.
This compares with an
expected gross business of approximately $55,000,000 in the current fiscal year and $43,146,902 in
the preceding fiscal year.
This expansion in business will not result from
the extensions that will be made possible by the
recent stock issue, as they will hardly be completed by the close of the next fiscal year.
For
example, the gross business in the current year
will be based, practically, unon the floor space of
4,350,000 square feet given in the last annual report of the company.
At the close of the fiscal year ended January
31st last the General Electric Company had a
working capital of $39,952,000. Since then an increase of $6,236,734 is reported, making a total
of $46,188,734 on a capital stock and bonded indebtedness of less than $58,500,000 par value.—
Chicago Inter Ocean, October 23d.

constitu-

furnishing rubber is in suspension, and rises
cream when the latex is at rest. On the addition of an acid, or sometimes of alkali, or even
on mere exposure, coagulation takes place and the
rubber separates as a solid, the other constituents
remaining dissolved in the
for the most part

BOOK TABLE.

ent

like

aqueous liquid or "serum."
The chemical nature of caoutchouc is a subject
which has attracted the attention of distinguished
chemists from the middle of the eighteenth century,
among them being Faraday, Liebig and Dalton.
Faraday was the first to examine the constituents
of the latex of Hevea brasiliensis. It is only_ in
recent years that our knowledge of the constitution of organic compounds, and especially of the
terpene group, has rendered it possible to make
any great advance. It is interesting to record that

Greville Williams, in i860, made most important
contributions to this subject. He identified a. new
hydrocarbon, isoprene, as a decomposition product
of caoutchouc, and recognized its polymeric relation
Harries' Work has brought us much
to caoutchouc.
nearer the goal, and has led to the discovery of
a new method of investigation through the ozoBut
nidcs, which is obviously of wide application.
it
cannot yet be said that the constitution of
caoutchouc has been settled or its relation to the
parent substance of the latex definitely established.
I have very briefly drawn attention to the present position of our knowledge of the chemistry
of caoutchouc in illustration of the interest which
attaches to the examination of vegetable products,
and also because of the immense importance of
the problem from the practical and commercial
Chemistry in this case holds the prestandpoint.
mier position in reference to this subject, and to
a large extent may be said to hold the key to the
future of the rubber industry in all its phases.
The discovery of better methods of coagulation,
preparation and purification will be effected through
chemical investigation, as will also the determination of the manner of utilizing the various other
That the
plants which furnish rubber-like latexes.
physical properties of raw rubber, on which its
technical value depends, are to be correlated with
the chemical composition of the material there
can be no doubt. The chemical analysis of raw
nil her, as at present conducted, is, however, not
always to be taken by itself as a trustworthy cri;i
f
quality, and more refined processes of
are
now needed. Although the finest
analysis
caoutchouc for technical purposes is only yielded
by half a dozen plants, under whose names these
varieties of caoutchouc pass, there can scarcely he
a doubt that the elastic substance in each case
possesses a very similar, if not identical, chemical
structure.
Nearly all the latexes and similar fluids
furnished by plants contain more or less caoutchouc.
Even opium, which is the dried juice of the capsule of the poppy, contains caoutchouc, while the
opium yielded by certain Indian species contains
1

;

Manual

erick Collins.

New

igo6.
Pages (454
illustrations and a

Weights
By

of Wireless Telegraphy.

A. FredYork John Wiley & Sons.
by 7J4 '"•), 232, with 90
:

communication

chart.

Price,

$1.50.

The appearance of this book signalizes the advent
This is the fourth
of practical wireless telegraphy.
American book to be published on the sulrect of
wireless telegraphy and the first tnat can in any
"manual" or "hand-book."
sense be termed a
The thorough treatment of the subject of "wireformer work, "Wireless Telegraphy
Its History, Theory and Practice," indicates that he is well qualified to instruct regarding
less"

Mr.

in

Collins'

:

the satisfactory operation of wireless telegraph apparatus, and the present book gives lucid and concise instructions for the setting up and adjustment
of the various devices used in practical wireless
telegraphy.
In the first two chapters the theory of the art is
considered in simple language, and in the seven following chapters appear diagrams and descriptions of
the various devices and instruments used in practical
operation, which have survived the test of practical
service, and no space is taken up in the description
of inventions which have been discarded, or which
gives general
have been found wanting. Chapter
information regarding the rates charged for aerograms, and in regard to the location of present ship
and shore stations installed by the dinerent telegraph

X

»
companies and the various governments.
Copies of the three telegraph codes are given, as
well as instructions in regard to the method of
sending and receiving messages. A very commend.

able, feature of the work is the glossary of wireless
telegrach words, terms and phrases given in the
back of the book, and which will be of considerable
help to students in gaining an understanding of more
In the back of the book also
advanced works.
appears a printed copy of the Marconi company's
Atlantic communication chart, which resembles very
much an ordinary "train sheet" as used on AmeriThis chart shows the location of
can railroads.
the various vessels carrying Marconi apparatus at all
times during the passage of the Atlantic, and serves
as a, guide to ship and shore onerators in determining
with what ships they can communicate at any given

The diagrams of station wiring indicate that
wireless telegraph engineers have still something to
learn regarding the convenient arrangement of apparatus used by the operator, and that they have not
yet mastered the many tricks of the trade practiced
by Morse line ooerators and wire chiefs but, of
times.

,

course, these refinements will be developed with
experience.
Mr. Collins has written a book that will be found
of great value to the operator at present employed
in wireless telegraph practice and to the student who
is seeking a knowledge of the fundamentals of the
new telegraphy.

of Cars.

[From the Question Box of the American Street and Interurban
Railway Engineering Association, presented at the Columbus
convention. October 17, 1906.

What

are the average weights of cars? Give
over corner posts and over bumpers.
First Answer. Forty thousand pounds, includLengths over
ing trucks and electrical equipment.
corner posts 29 feet over bumpers 41 feet.
Second Answer. Semi-convertible car, 30 feet
eight inches over corner posts and 42 feet over
weight 45,000
four-motor equipment
bumpers,
pounds.
Closed car, 28 feet over corner posts, 40 feet
over bumpers, two motors, double truck; weight
29,230 pounds.
Convertible car, 30 feet fb'e inches over corner
posts, 41 feet over bumpers, two motors, double
trucks; weight 31,700 pounds.
Closed car, 23 feet over corner posts, 34 feet
over bumpers, two motors, single truck; weight
22,286 pounds.
Open cars, 12-bench, 31 feet. nine inches over
corner posts, 40 feet over bumpers, two motors,
weight 30,744 pounds.
double trucks
lengths

—

;

—

;

;

Bloomington Gets Cheaper Street
Lighting.
The

Council of Bloomington, 111., has decided to grant to the Bloomington and Normal
Railway and Light Company a franchise for 20
In return the
years for all lines in the city.
company agrees to furnish the city current for
life
street
lights
during
the
of the
electric
300
ordinance, and as many more as are' needed, at a
The city furnishes all lights,
rate of $25 a year.
wires and supplies and trims and keeps them in
repair.
This makes a saving to the city of BloomIt is also
ington of $9,000 per year, it is said.
understood thatf the new arrangement carries with
waiver of claims of perpetual franchise on
it
some of the lines. The railway is owned by the
City

McKinley

syndicate.

Lower Lighting Rates
made

in

New

Jersey.

beginning January
igo8, the Public Service Corporation of New1,
ark, N. J., will reduce the rate on public lighting

Announcement

is

that

all municipalities.
rate to first-class cities will be $75 per light
all other cities, $80 per light; muncipalities, other
On and after January 1, 1908,
than cities, $85.
the rate for commercial light and power will be
reduced to 10 cents per kilowatt-hour throughout
The present rate
all the Public Service territory.
The price of
ranges from 12 cents to 14 cents.
gas is to be lowered to $1 after January 1, igop,
The rate for cash in
except in Bergen County.

contracts on a five-year basis to

The

New

Brunswick

is

now

$1.25.

November

3,
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CORRESPONDENCE.

ments

with compartment coaches as opposed to
corridor
type which has been
universally
adopted so far.
There were several reasons for
at least one of the companies going into this matter.
To speak of two, mention may be made of
observations by some officials of the Metropolitan
Railway Company which have led them to the
belief that loading and unloading is not carried
out so quickly by the corridor coach, while in
the second place the company happened to have
some nearly new compartment rolling stock intended for steam traction and which, quite naturally, it did not wish to scrap.
Consequently it
the

Continental Europe.

—

Paris,
October 16. In France a number of
projects for electric lighting in the larger towns
Among the
are under consideration at present.
most important of these I may mention the arrangements which are being made at Evreux
between the municipality and the Continental Gas
Company.
is
proposed that the latter comIt
pany shall supply the town with all the electric
light which is needed and also current for private
lighting.
The streets will be lighted partly by incandescent gas burners and the rest by arc lamps.
To carry this out it is thought that the gas
company will proceed to put up a large electric
station on a piece of ground which lies next the
The question will soon be submitted
gas works.
to the Municipal Council.
At Argenton the town is to use current from
a hydro-electric plant which will be erected on
the Creuse River. The plans for this work are
already drawn up, and the construction will be
commenced soon. The North and East Gas Company is to undertake the lighting of the town
of Chaumont, according to the project which was
exis
It
drawn up by a special commission.
pected that the new plant will be in running order
public and private lightby the coming winter.
ing project has been decided upon by the municiMalpality of St. Didier, in the Rhone district.
zieu is another town which is to have an electriclight station before long.
Regarding the new projects in Algeria I may
state that a central station is to be erected at
Sidi-bel-Abbes, under the control of French capiIt is to be installed by De La Salle & Co.
tal.
After examining and modifving the project, the
Municipal Council approved it, and the work will
Current is to be used in the
soon be begun.
town for public and private lighting as well as
for a tramway system.
The Allgemeine Elektrizitats Gesellschaft has
brought out a new insulating material composed
It is very
of asbestos, resin and alkaline earths.
hard and will resist a heavy pressure, having also
sheet of
an unusually high breaking strain.
it
0.16 inch thick requires over 40,000 volts to
Owing to the character of this
perforate it.
material it can be molded in a press to any
desired form.
It is known as "tenacite."
Another new insulating material is made by an
Italian firm.
It is of a high quality and is intended to replace mica for many purposes. Sheets
of it and even an insulating paper can be made,
and it is said to stand a voltage of 18,000 for a
thickness of 0.024 inch on the perforation test.
It is prepared of animal matter pressed together

A

A

high temperature.
The Iron and Steel Company of Santander,
Spain, is installing an electric railroad of short
length for handling the iron ore between the
mines belonging to the company in the Camargo
Valley and the mills located at Nueva Montana,
over a distance of five miles. An overhead-trolley
system working at 550 volts is used, with a number of electric locomotives of 80 horsepower.
Each of the locomotives carries two motors which
Gas engines
allow a speed of 10 miles an hour.
and generators are now being set up in the
on
the lowThese engines are to work
station.
carbon gas coming from the blast furnaces.
Motor cars which run upon an ordinary road
and take current from an overhead line "trackare now used in France and Gerless trolleys"
many.
The Schiemann system is employed at
present upon four different lines in Germany.
One of these connects the railroad station of
Grevenbriick with the neighboring .stone quarries,
and it is said to run upon one-third the expense
The car is designed to run
of horse traction.
either way, and has a specially-designed trolley
pole, so that it can run over 10 feet on either side
of the line, so as to allow other vehicles to pass.
Two motors are used, one upon the middle of
each axle.
Large gas engines are used to drive the
of
plant
municipal
electric
dynamos in the
This is one of the most
Schwerin, Germany.
At present there are
recent plants of the kind.
installed two groups which use Korting gas engines of 300 horsepower running at 125 revolutions
per minute coupled to 200-kilowatt generators.
Two producers furnish the gas, using

at

a

—

—

.

anthracite

fuel.

Turbo-generators are to be used in the proposed enlargement of the Frankfort electric plant.
Two Brown-Boveri steam-turbine sets of 5,000
This
horsepower each are soon to be installed.
will bring the total power furnished by the turbine groups of the station to 20,000 horsepower.
using a number of 7,400horsepower steam-turbine sets of the same make,
and also two turbine groups built by the AllThe latter have a capacity
gemeine Gesellschaft.
A. de C.
of 1,000 kilowatts each.

The

city

of

Berlin

is

London,

October

17.

— In

of electric-railway
sent a short time
Electrician, some reference

which

I

a

few

is 172 tons, the seating capacity being
third-class passengers and 120 first-class.
The Sprague-Thomson-Houston control system is
adapted to these new trains, the driver's cab being
the converted guard's compartment of the original
steam train.
The contents of this differ from
those of the driver's cab of the ordinary electric
train, in that the whole of the control equipment,
including motor resistances, main circuit-breaker,
reverser and contactors, are now placed therein.
With the ordinary electric train the resistances and
contactors are under the train.
This is the first
electric train of such a type in service on any

for
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railway in England.
electric-tramway question has been exercising the minds of the Oxford town councillors
for some little time, and a decision has just been
arrived at, which in some quarters is regarded as
a ruse to shelve the matter.
Two points render
the controversy worth comment, one being the
strong feeling that an ancient and ill-conditioned
horse-tramway service was more in keeping with
such an old-world town as Oxford, with its colleges, and the other that the choice of the corporation has fallen upon the Dolter surface-contact system.
Oxford further affords an object
lesson
in
so-called
municipal "progressiveness."
In 1902 the old horse company offered to electrify
the lines upon the conduit system in the center
and trolley on the outskirts, but it was refused.
After allowing matters to remain dormant for
three years, an agreement was entered into for
the purchase of the horse tramways.
poll was
subsequently taken as to whether the corporation
should work the undertaking, and the vote was
overwhelmingly against this course.
Now an
agreement has 'been entered into with a new company for the adoption of the Dolter system, which
is
only to be installed after it has been commercially working in England for six months.
Now the Torquay tramways are the only Dolter
installation in Great Britain, and these have not
yet started operations.
It will therefore be seen
that electric traction in Oxford has not been expedited by reason of the intervention of the
corporation.
An instance of how rapidly electrical plant becomes obsolete nowadays is afforded by a report
presented to the Manchester Corporation Electricity Committee by the chief engineer.
In Manchester there are three generating stations which
have been built partly owing to increased demand
and partly owing to the previous station being
somewhat inefficient owing to the comparative obsolescence of the plant.
The latest station, Stuart
Street, is now, under a scheme prepared by the
engineer, to be utilized to its fullest possible extent, and the oldest is to be shut down as far
as possible altogether in the summer months.
As
evidence of the development of electric supply in
Manchester, it may be pointed out that within the
last 12 months contracts have been entered into
with manufacturing firms which will effect the
sale of 10,000,000 kilowatt-hours annually, and it
is to meet this extra demand that more economical
working is being aimed at, coupled with some
extensions to the plant.
The tramway programme which the London
County Council has planned for the coming parliamentary session is now under discussion.
The
proposals are for 32^ miles of new lines, which
involve an invasion of some of London's most
select residential squares in the western central
districts, and considerable opposition will be forthBy April, 10x17, it is anticipated that
coming.
there will be S8J4 miles of electric tramways
worked by the council, while a year later this
will be increased to 150 miles.
Good progress is shown by the Clyde Valley
Electric Power Company, for the connections now
number 10,000 horsepower. Included in the firm's
new customers are Messrs. Yarrow, the shipbuilders, who are removing from London on account of the burden of taxation and the absence
of cheap electric power.
Gas street lamps in Swindon are to be replaced
G.
by tantalum lamps.
electric

The

A

Dominion

notes
in

the

was made

to

of

Canada.

—The

on the
London,
Western

Developfrom Niagara
Falls to Toronto is now completed and power is
expected to be turned on at an early date.
The Bell Telephone Company of Canada has let

experi-

a contract for 2,500 miles of poles for lines to be

October

27.

transmission

Electrical
line

next year in Western Canada.

built
calls

for

83,000

The

contract

poles.

C. D. Warren, president of the Lake Superior
Corporation, says a contract for improving the
power plant in the Michigan Soo will be let
shortly.
The plans are now in the hands of contractors.
The cost of improvement will be in the
neighborhood of $1,000,000, and it will take live
months to complete the work.
It is reported the Ontario government is making arrangements with the Ontario Power Company for the supply of power for municipal and
manufacturing purposes.
The price mentioned is
$10 per horsepower a year up to 160,000 horsepower, and $8 over that amount. This rate is, of
course, for delivery at Niagara Falls, and the cost
of transmission must be added for other places.
The demand from municipalities for power has
now reached the aggregate of 90,000 horsepower,
and a very large portion of this aggregate comes
from municipalities geographically within the supply radius of Niagara Falls power.
Peter Verigin, the leader of the Doukhobors in
the Canadian Northwest,
passing
through this
city, said
"We have at present telephone connection with Swan River, and the worli of connecting
all our villages with the telephone system is now
in progress.
also intend installing electric:

We

many of our villages. We had intended using kerosene, but we think electricity
less expensive and far more convenient."
A judgment has just been rendered in the Onlight

plants in

courts which is, in effect, that the power in
navigable rivers belongs to the crown. The
action was brought to restrain the town of Kenora
from prosecuting expropriation proceedings in a
branch of the East Winnipeg River with a view
to the establishment of a municipal power plant.
The eastern bank is owned by the Hudson Bay
Company, the western bank by the Keewatin
Power Company. The town of Kenora leased the
bed of the 'river and proceeded to construct a dam
for power purposes and to expropriate land on
either side for this purpose.
The owners of the
two banks claimed their title was to mid-stream.
The court held that the original grant gave title
to the water's edge.
W.
tario
all

New

England.

—

Boston, October 27. The Massachusetts Supreme
Court has handed down a decision which declares
that an electric-railway company is not responsible
for passengers' injuries from missiles entering the
cars from outside the company's property on the

Fourth of July.
The Boston and

New York Electric Railroad
a petition for the Massachusetts

Company

has

Railroad

Commission's

filed

approval

of

its

proposed

electric interurban railway between Forest Hills
in Boston and Providence, R. I., a distance of
35
miles.
This is to be part of a Boston and
York electric line.

New

The Lynn (Mass.)

City Council has passed an
ordinance adopting the National Electrical Code
of the National Board of Fire Underwriters, to
govern the city electrician's work.
The Derby Gas Company, which supplies gas
and electricity in Ansonia, Derby and Shelton,
Conn., will change from the direct to the alternat-.
ing current, and is installing a 500-kilowatt Curtis
steam-turbine unit.
The Salmon River Power Company has acquired
the Rhode Island Contract Engineering Company's
property and rights along the Salmon River at
Leesville, Conn., and will install a large power
plant

from which it will furnish
power and traction plants

lighting,

electricity for
in Middlesex

County.
The company has a capital of $500,000.
In the United States Circuit Court, October 22d,
attorneys for the American Bell Telephone Company made a motion for the appointment of an
auditor in the suit of the National Telephone
Manufacturing Company, which sued the American
company to recover $1,000,000 for an alleged false
and malicious prosecution.
This suit was based
on the American company's patent-infringement
suit against the National Telephone Manufacturing
Company, which was brought in August, 1895.
Decision on the motion for an auditor was reserved.

Tucker, Anthony & Co. of Boston have formally
transferred their interest in the Ohio electric railsold to the Everett-Moore syndicate
These railways are now part
of Cleveland, Ohio.
of the Northern Ohio Traction and Light Company's system.
The sale involved about $3,000,000
in cash and bonds.
B.

ways recently

New
New York

City,

York.

October

27.

—

It

is

said

that

W.

H. Lamprecht of Cleveland will be made
chairman of the board of directors of the Longacre
Light .and Power Company of this city at
next meeting of the board, and that Edward

Heat.
the

ment Company's

traction

ago to

coach train

Ottawa,

Great Britain.
position

was determined to adapt it for electric traction.
company possesses nine such compartment
trains, each consisting now of two motor coaches
and five trailers. The total weight of the seven-

The

3*5

Eten, now vice-president and general manager
of the Boston and Albany Railroad Company, will
be chosen president. This company has purchased
the business of a company that was formed to
furnish current to the theaters on Broadway, and
has also secured a franchise that was granted some
The lower courts
years ago to another company.
have decided that the company may lay its wires

Van
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in the tunnel used by the New York Gas and
This
Electric Light, Heat and Power Company.
suit has been appealed to the higher courts.
Inaudible cab calls by the use of electric-lighted
numbers being thrown on a screen have been quite
successful at hotels and theatres, but one objection has been met and that is the coachman is
not always awake and is not roused by the in-

At the Hotel Astor in this city an
audible call.
experiment has been tried, in connection with the
screen method, of flashing an electric searchlight
down the line of vehicles and into the drivers'
It is said the glaring light never fails to
faces.
awaken the drowsy men.
Five private plants on Manhattan Island were
abandoned during the month of August, says the
New York Edison Company, and full Edison
During the last five years
substituted.
plants have been abandoned in like

service

more than 250

manner.
The next meeting of the New York Electrical
Society will be held at the Edison Auditorium on
October 31st. Prof. V. Karapetoff of Cornell University will deliver an address on "The Human
Professor
Side of the Engineering Profession."
Karapetoff has given considerable attention to the
influences affecting an engineer's professional success, the principal factors being knowledge, personality, and the views of life held.
,The Appellate Division of the Supreme Court
has handed down an order confirming the report
routes
in the matter of the two rapid transit

Commission.

planned by the Rapid Transit

One

Jerome Avenue four-track subway
from One Hundred and Sixty-sixth Street to
Woodlawn Cemetery. The other is the route from
Bronx Park to the White Plains Road.
of these

The

is

the

electric

vehicle

of

service

New York

the

Transportation Company was at a standstill on
The company's chauffeurs went on
Thursday.
and the
strike at six o'clock in the morning,
concern was able to get only one vehicle out of
the garage at Forty-Hinth Street and Eighth Avenue all day. The union demands a uniform wage
of $2 a day for the men who run public machines
and $2.50 a day for the men who operate maThey also demand
chines hired by the month.
There are
20 cents an hour for overtime work.
between 300 and 350 men employed by the company.
The fifth National Business Show opened toDevices of
night in Madison Square Garden.
every sort for saving time and labor and for
promoting speed and accuracy are on exhibition
Every kind of "graph" and
in the 200 booths.
"meter" and "phone" is represented by the show.
The United States Department of Commerce and
Labor has an exhibit in which the export trade
One of the
figures of this country are shown.
features of the show will be the world's championThe show will continue
ship typewriting contest.
C. I. C.
all next week.

Southeastern States.
C, October 27.— A deal of some
state has just been consummated at Hickory where Col. M. E. Thornton
has sold to Pennsylvania capitalists the Thornton
.Light and Power Company and the lighting franchise in the town and at Thornton Shoals, two
miles distant on Catawba River, also the Odell
holdings in the Horseford Shoals and the required
lands necessary for developing the two waterThe Horseford Shoals development now
powers.
contemplated will call for $225,000 outlay, and it
finally purposed to generate enough power to
is
supply all of the surrounding towns and manuCharlotte,

importance

facturing

N.

in

this

plants.

Clover, S. C, has begun to
system, current for which is
secured from the Southern Power Company of
The latter company has closed the
Charlotte.
reported contract with the Cannon Cotton Mills
of Concord, N. C, for 5,000 horsepower for opcontract has been
erating the big cotton mills.
made with the Odell mills in the same town for
1,800 horsepower, and it is expected that 1,000
additional horsepower will be placed in the same
town by the first of the year for smaller plants.
The Great Falls (S. C.) development of the
Southern Power Company will transmit electricity
to Charlotte, Concord and Gastonia, where large
The company is
contracts have been secured.
revolutionizing manufacturing in the western portions of the two Carolinas, and the end is by no
means in sight. The company owns the water rights
for a distance of no miles along the Catawba,
and when the developments now purposed for
immediate use are finished, it will have about
The only plant now in
110,000 horsepower daily.
operation is that near Rock Hill, S. C, supplying
10,000 daily, lighting the town of Charlotte, and
furnishing power for numerous manufactories and
Dr. W. Gil Wylie of New York is
cotton mills.
the man who planned and worked out this imundertaking
for the South.
mense
The Atlantic Electric Company of Norfolk, Va..
has been chartered, with Walter Hitt president
and H. N. Brown secretary and treasurer.
The
capital is $50,000 and the purposes to conduct an
electrical construction and supply business in Nor-

The town

the

use

of

street-lighting

A

folk.

Wrightsvillc,

Ga.,

has

voted

for

an

issue

of

$35,000 bonds for owning its electric-light plant,
and for water.
Union, S. C, has contracted for an electric-light
plant to cost about $11,000, under the terms of a
proposition from the Stanley-G. I. Electric Manufacturing Company. The town will have a modern
L.
plant in every way.

Ohio.
Cleveland, October 27.

— The

trouble between the

Cleveland Electric Railway Company on one side
and the Forest City Railway Company, the Municipal Traction Company and the city of Cleveland
on the other, has resolved itself into a fight with
injunctions as weapons.
So many actions of the
kind have been commenced the last week that it
is almost impossible to keep track of them.
The
Forest City Railway Company has been barred
from what it claimed as free territory on the
West Side. An application for an injunction to
cover the Central and Quincy Avenue lines was
made by the Cleveland Electric Railway Company
Friday Mayor Johnson instructed the
Thursday.
police department to stop the operation of cars
on East Ninth Street from Prospect to Central
Avenue.
This not only compelled the company
to reroute the cars that had been using that section of line, but cut the interurban cars off from
their depot
and compelled the Electric Package
Company to load and unload its cars on St. Claii
Street.
Depositions in the blanket injunction case
Mayor Johnson
were taken early in the week.
admitted that he had agreed to stand good for
something like $400,000 for the new companies.
He also admitted that he had signed a bond or
agreement to make good to the Cleveland Press,
when it offered to guarantee the securities of the
new company. The object of bringing out this
testimony was -to show that the mayor is finanPresident Horace
cially interested in the company.
Andrews and Secretary Davies of the Cleveland
Electric Railway Company were also examined.
The Stark Electric Railroad Company operates
an up-to-date line between Canton and Salem,
giving an outlet toward the eastern portion of the

When the Youngstown and Southern and
Youngstown and Ohio River lines are completed
a through route to the Ohio River from Clevestate.

November

land will be
business also,
extension from Alliance to Cleveland, 55 miles,
is contemplated.
C. R. Morley is the president of

the company.
George T. Bishop has resigned as receiver of
the Eastern Ohio Traction Company, owing to
pressure of business in looking after the affairs
Washington, Baltimore and Annapolis.
of the
Robert D. Beatty, general manager, has been appointed to succeed him.
Albert Shaw of Cleveland, an applicant for a
lighting franchise at Marion, says that he is organizing the United Light and Gas Company of
Cleveland to build the proposed plant.
The Portsmouth Street Railway and Light Company is offering for sale $250,000 five-per cent,
The company is laying a
first-mortage bonds.
lot of new track and making other improvements.
The earnings are about $63,000 a year.
Fire destroyed the repair shops of the Lake
Shore Electric at Fremont a few days ago. The
blaze probably started from a stove in a car run
into the shops.
Four passenger cars, six new
Westinghouse motors, the armature room, machine
The
shop and carpenter shop were destroyed.
loss will be about $100,000, fully covered by insurance.

An entertainment and card social was held a
few evenings ago by the Cleveland Electric Railway Beneficial Association. A literary and musical
program was also enjoyed.
The People's Light, Heat and Power Company
of Toledo has been incorporated by Homer T.
Yaryan and others, with a capital stock of $400,000.
The Yaryan Light and Power Company of
Toledo was incorporated at the same time by
Mr. Yaryan, with a capital of $100,000.
Work on the Ely lines at Wellsburg is being
rushed, and it is expected that they will be completed by the first of the year.
Ties have been
distributed and most of the grading is completed.
The line connects Wellsburg with Steubenville,
Bellaire, Bridgeport and with Wheeling and other
West Virginia towns.
The Xenia, Cedarville and Jamestown Traction
Company has been incorporated with a capital
stock of $1,000 by

and others.

J.

O. M'cCormick, George Little
O. M. C.

1906

to Cheboygan, which, with branches, it
will be 225 miles in length.
It will touch
Traverse City, Charlevoix and Petoskey.
From

Manistee
said

is

Traverse City a branch 18 miles in length is to
run to Old Mission, and from Petoskey a branch
to Waloon Lake, East Jordan and Bellaire, connecting with the main line at Elk Rapids.
F. O.
Oleson announces that there is ample capital behind the scheme, though the estimated expenditure
will be $7,000,000.
The third-rail system with the
overhead trolley in towns is to be used, and local
systems installed wherever they are, warranted.
It is thought that Cleveland capitalists are back
the project.
the forced sale of the Marquette County Gas
Light and Traction Company at Ishpeming, conducted by Master in Chancery Lawrence of Grand
Rapids, the property was disposed of to Granger
Farwell of Chicago, holder of bonds, for $289,000.
The property includes a gas and electric-light system and street railway serving the cities of
of

At

Ishpeming

and

Negaunee.

Greenville citizens have voted not to bond the
city for $28,250 for a municipal lighting plant.
The proposition received a majority vote, but a
two-thirds vote is required.
Parma has voted to contract with the Commonwealth Power Company of Jackson to provide the

with electric lights.
Experts are to be called

village

in to advise as to the
uniting of the two electric plants in Bay City, and
the erection of a new plant.
Zero Marx of Chicago, a maker of electric
signs,
has asked the Common Council of St.
Joseph to amend the ordinance regulating electric signs.
He objects to the requirement that
signs be made of all metal.
Sufficient capital has been subscribed for the
extension of a telephone system from Daggett,
Menominee County, to Nathan and other points
on the Wisconsin and Michigan Railway.
Work
will be commenced at once.

The Marquette County Telephone Companv of
Marquette has increased its capital from $60,000
to $100,000.
Extensive improvements are to be
made. The new board of directors is headed by
J. E. Sherman and D. W. Powell of Marquette.
L.

The road does a freight
formed.
and operates its own express cars.

An

3,

W.

B.

Illinois.
Peoria, October 27.

—The

Illinois

Traction

Com-

pany is planning to put two more limited cars
on the run between Springfield and St. Louis,

making four

The company

planning for
60 new
cars built in St. Louis.
Three of these will be
limited cars, 15 express cars and 42 local passenger
cars.
The company is pushing work on the Danville-Springfield line and as soon as completed will
put into service a train to be known as the
"Capital City Limited." The Corn Belt Limited
will be the train running through to St. Louis.
General Manager Fisher, speaking of the PeoriaBloomington line, said that with no delays the
line will be in operation by January 1st.

an increase

in

in

all.

traffic,

as

it

is

is

now having

Work on rebuilding the smokestack at the
power house here has been commenced, also on
the stack being built by the Peoria Gas and Electric Company.
The machinery for the new municipal lighting
plant at Mason City has arrived and is being installed.

A. M. Searles of Chicago has been granted a
franchise for lighting the town of Washburn.
He
The plant is to be in
is looking for a site now.
operation in six months.
At a meeting of the board at Stonington it was
voted to issue $15,000 in bonds to build a waterworks and light plant. The contract is to be let
at once.
There is a plan on foot to establish a wirelesstelegraph station in Springfield.

The Chicago-New York
opened

John
Central

offices

Electric Air Line
here, for the sale of stock.

Finley,

Railway

has

general manager of the
has gone on a trip
duration.
He will visit the

formerly

Company,

of several months'
Atlantic Coast and later will go to Panama.
Mr.
Finley had given his undivided attention for years
to the railway company.

The Farmers' and Merchants' Telephone Company of Highland has been incorporated with a
capital of $15,000 to maintain and operate a telephone system. Incorporators are Leo. R. Brand,
M'. Cummings and John S. Koerner.
The Central Illinois Long-distance Telephone and
Telegraph
Company of Effingham has been
granted

incorporation papers to operate telephone
lines.
Incorporators are B. W. Kerr,
C. E. Munday and T. C. Dore.
V. N.

and telegraph

Michigan.

—

Grand Rapids, October 27. Grand Rapids men
who have purchased the Manistee Gas and Electric
Company of Manistee have organized the
Northwestern Michigan Light and Power Company
of Manistee.
The officers are President, Edward
:

M. Deane vice-president, Dwight Smith
secretary-treasurer, Frank G. Deane
general manager,
Harry B. Wales.
New apparatus is being installed
and the system extended.
The concern
has also taken over the management of the
Manistee Traction Company with an option to buy.
;

;

;

The Northern Michigan Traction Company has
commenced surveying for an electric railway from

Northwestern States.

—

27.
The St. Anthony Falls
Water Power Company, which is developing power
at St. Anthony Falls, Minneapolis, is planning to
utilize the power for the operation of a mineral

Minneapolis, October

plant operating under a new process
never before tried in the United States. The base
fertilizer

of the fertilizer will be pulverized limestone, which
is combined with the atmospheric nitrogen by an
electrical treatment.
About 6,000 horsepower is

being developed.

November

3,
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will place its new
Minn., in operation
The opening has been
about November 15th.
delayed about six weeks by high water.
It is proposed to issue $35,000 worth of bonds
for the purpose of making extensive improvements
to the electric light and waterworks plant at
Marshfield, Wis.
It is reported that the Western Union Telegraph
Company will erect a new office building at Ripon,

The General

power plant

Company

Electric

at

Taylors

Falls,

Wis.

The American

Railroad

Electric

Company has

Des Moines, Iowa,
president and Chas. F. Cas-

articles of incorporation at

filed

with C. W. Baker as
It is proposed to build a
tleman as secretary.
trolley line from Winterset to Greenfield, to form
a link in the projected line from Omaha to
Chicago.
An election was held October 30th at Neillsville, Wis., to vote $40,000 worth of bonds for the
construction of a municipal hydro-electric lighting

and power plant.
The Milwaukee

A

survey is being made for -in interurban elecrailway between Dallas and Waxahachie, a
distance of about 30 miles. The work is in charge
of J. W. Martin, an engineer formerly employed
by the North Texas Traction Company.
It is
stated that Waxahachie is to be made the diverging point for other lines of the proposed system,
one of which is to run to Ennis and Corsicana
and the other to Hillsboro and Waco.
James D. M'cKeever of Philadelphia and associates are interested in the project of building
an interurban electric railway between San Antonio and Pleasanton.
Liberal bonuses have been
offered for the proposed road by the people of
Pleasanton and those living along the route.
The proposition of Owen Ford of St. Louis,
Mo., to install an electric-light plant and complete
waterworks system in Brownsville, Tex., at a cost
of $100,000 if the people of the town will subscribe to $25,000 of the stock of the company, has
Practically all of the stock was
been accepted.
subscribed in a few hours.
H.
tric

Interurban
Electric
for the withdrawal of its application for a franchise at Sheboygan, Wis.
This
is taken to mean that the company plans to build
to Elkhart Lake from Port Washington instead
of to Sheboygan.

new

dynamo has been purchased
Le Sueur, Minn., at

100-kilowatt

for the electric-light plant at
a cost of $1,300.

The Owatonna (Minn.) Gas, Electric and HeatCompany has been sold to H. G. Wagner.
The new electric-light plant at Eureka, S. D.,

ing

has been placed in operation.
Robt. C. Ives has been appointed general superintendent of all lines of the Frost interests along
the western shore of Lake Michigan.
The City Electric Company of Stillwater, Minn.,
has incorporated with a capital of $10,000. George
Mayer of Chicago is at the head of the enterprise.
On November 17th an election will be held at
Atlantic, Iowa, to vote on a proposition submitted by Ross & Judd to purchase the city's electric lighting system for $30,000, if granted a 25year franchise.
The business men of Roseau, Badger and Greenbush, Minn., are discussing means for financing
an electric railway from those towns to Karlstad,

Minn.

A

3,000-horsepower engine in the Milwaukee
Electric Railway and Light Company's plant at
Racine, Wis., was completely wrecked recently by
the cylinder head blowing out.
The engine cost

The

&

contract has been let to Fairbanks, Morse
for a new engine and dynamo for the
insane asylum
at
St.
Peter,
Minn.,
at

Co.

state
$8,000.

Articles of incorporation have been filed for the

Madison (Wis.) and Fond du Lac Electric Railway Company by eastern capitalists. The projected system will be a third-rail line and will take
an air line from Madison to Fond du Lac. The
company is capitalized at $150,000, which will be
increased to $3,000,000.
The contract has been let for the construction
of an electric-light plant at Staples, Minn., which
will -cost

$4,215.

The contract for a new engine and dynamo for
the electric-light plant at Hibbing, Minn., has been
let to the Burgess Electric Company of Duluth at
$4,166 and $3,143.
The

planning on

company

at Richville, Iowa,
completely remodeling its plant.

electric-light

is

The

contract for a 100-kilowatt alternator and
for the electric-light plant at LeSueur,
Minn., has been let to the Electric Machinery Company of Minneapolis.
J. A. Reuling and C. P. Philbrick have applied
for a franchise for an electric-light system at
exciter

Wymore, Neb.
The Duluth (Minn.) Electric and Construction
Company has filed a petition in voluntary bankruptcy.

Its

liabilities

nominally $35,714, but
to be uncollectable.

are

$25,914 and its
of the latter

much

assets
said

is

The Gowrie (Iowa) Lighting and Heating Company

has filed articles of incorporation with a
capital stock of $10,000 and will apply for a franchise.
N. A. Lindquist heads the list of stockholders.

Andrew Morrissey

is

talking

of

putting

in

an

Deer River, Minn.

plant at

electric-light

The

City Council at Superior, Wis., has voted
purchase the electric-light plant from the Superior Water, Light and Power Company or to
construct a new plant. A previous ordinance was
passed which provided for building a plant only
R.
and was vetoed by the mayor.
to

Texas.

—

Texas, October 25. Carroll & Co. of
York have under consideration the proposi-

Austin,

New

interurban electric railway between Austin and Lockhart, Texas, a distance of
about 30 miles.
It is reported that the Temple-Belton Traction
tion

to

build

Company

will

an

extend

its

line

east

from Temple

This
about 30 miles.
road was built by Pennsylvania men more than a
year ago and has proved a satisfactory investment.
to

Marlin,

a

distance

of

and wishes to secure money
Twelve miles of the road extending
northward from Santa Cruz are already in operterritory,

once.

at

ation as a steam road, handling freight for the big
cement mills approachin" completion at San Vicente.
The company's main power house is being
erected at Half Moon Bay, and it is hoped to

have

rail

connection

A

—

trial

concerns in the state of Chihuahua.

One

of the largest electric power and transmisplants in Mexico is to be installed on the
Aros River at a point about 150 miles from
Cananea by Colonel W. C. Greene of New York,
president of the Greene Consolidated Copper ComEngineers are now making a survey for
pany.
is
stated that there is
the proposed plant.
It
practically no limit to the electrical energy which
can be generated on the Aros River, and a series
of plants may be installed by Colonel Greene in
order to furnish power for mines and other inthroughout a large region of Northdustries
The primary object of the
western Mexico.
project is to afford electric power for operating
the mines, smelter and other industrial concerns
of the Greene Consolidated Copper Company at
Cananea, and its large lumber mills and paper
factory in the Sierra Madre region of the state
The Cananea transmission line
of Chihuahua.
will be about 150 miles long while the transmission

sion

line

which is to be built to Dedrick and other
where the lumber mills are located will be

places

It is also planned to
long.
build transmission lines to Hermosillo, the capital
of the state, and to a number of towns where
there are large mines and smelters in operation.
Otway Norwood, an American, is preparing to
install an electric power plant and transmission
system on the Nazas River near El Oro, state of
The transmission lines will run to
Durango.
several towns and industrial centers of this sec-

where the power will be used in operating
machinery and for lighting purposes.
The deal for the purchase of the extensive
holdings of La Electra, S. A., and the Company
Industrial de Guadalajara, in Guadalajara, by the
Mexican Light and Power Company, the Canadian
concern which owns the big electric power transmission plant at Necaxa and the street-railway
systems of Mexico City and Puebla, has pracThe consideration is said
tically been completed.
The property includes
to be upwards of $5,000,000.
the electric-lighting plants and street-railway sysThe Mexican Light
tems of the two companies.
and Power Company was represented in the transaction by Frank Thomason and W. F. Tye of
Montreal, Canada, and R. F. Hayward, manager
It is announced
for the company in Mexico City.
that extensive improvements will be made to the
W. D. H.
existing systems.
tion

Pacific Slope.
San Francisco, October 25.—The San Francisco
Department of Electricity, at the head of which

W. B. Hewitt, is rehabilitating the fire-alarm
telegraph system of the city in the burned district
as rapidly as the limited funds at its disposal will
The sum of $1,716 has just been granted
permit.
by the supervisors for additional alarm gongs and
wire connections for the local engine houses. This
amounts to duplicating the present gong circuits,
so that in the case of a failure of the main sysis

tem alarms would still be sounded. It remains
to be seen whether or not the present complicated
fire-alarm system, with instruments of local manufacture, will be perpetuated when the city is reThe installation of a modern high-class
built.
non-interfering system is favored by many local
electricians, instead of duplicating the old plant
that was destroyed.

The Ocean Shore Railway Company, which has
completed

on its
of trackage
between San Francisco
Cruz, has levied an assessment of $5
on the issued capital stock of the comArrangements
purposes.
construction
made to sell bonds in the East, but the
about

double-track

and Santa
per share

pany for
have been

20

electric

miles

_

line

management recognizes the necessity of rushing
the completion of the 83 miles of track through
to Santa Cruz, via Half Moon Bay, in order to
keep up the interest in real-estate sales in the

San Francisco and

A

Electric

fire.

Appliance

Company

of this city
a fire this week,
which is supposed to have started in that company's stock of goods on the fifth floor of the Haslett Warehouse Company's building at 115 Townsend Street.
The total loss will not exceed
$50,000, and the Appliance company's damage was
largely covered by insurance.
George Hanscom, master electrician at the Mare
Island Navy Yard, has sailed for Eureka, Cal.,
with a full crew of workmen and two complete
sets of equipment for two wireless-telegraph stations that have been erected.
One of the plants
will be installed at the Table Bay station near
Eureka and the other at Council Bluff, 100 miles
further north.
When a few more of these stations are in working order, it should be possible
to keep up a complete interchange of wireless communication from Puget Sound to San Diego. Very
few merchant vessels plying on the Pacific Coasi
have as yet been equipped with wireless-telegraph instruments, although good records have
been made by the existing stations with government vessels so equipped.
The Marysville and Nevada Water and Power
Company, according to its latest prospectus, has expended about $100,000 on its properties in Yuba
and Nevada counties and is preparing to develop
electric power.
Land and water rights along the
Yuba and Bear rivers have been acquired.
suffered

Mexico City, Mex., October 25. The federal
government has granted a concession to Schoendube & Neugebauer to install a large hydroelectric plant on the Concho River in the Iturbide
district, state of Chihuahua. The electric power will
be transmitted to a number of towns and indus-

between

plant early next year.
contract has been
let for the completion of the tunnel through Pedro
Mountain.
Terminal tracks have been laid adjoining the company's office at Twelfth and Mission streets, San Francisco, and a large passenger
station will be erected there.
H. S. Crocker & Co., printers and stationers, are
to occupy a new three-story brick building in this
city with one of the largest printing plants west
of Chicago.
direct-current
isolated
electric
plant will be installed to furnish light and power
for the entire establishment.
The Novelty Electric Sign Company's shop at
837 Ellis Street, San Francisco, was destroyed
the

The

Mexico.

more than 200 miles

$6,000.

adjacent

October 23d by

Northern

Company has asked

A

367

considerable

loss

by

The Electric Heating and Manufacturing Company has awarded the contract for the construcof its factory building at Dolgeville, Cal., to
Earl F. Low for $9,550. The equipment will cost
considerably more.
The Key Route (San Francisco, Okland and
San Jose Railway Company) of Oakland, Cal.,
will proceed with the construction of its extensive
system of piers and docks on the northern waterCement-covered piling will be
front of Oakland.
used, as the government engineers have reported
that the construction of the proposed mole two
miles long would interfere with the tidal currents
in the bay.
The Northern Electric Company, which is operating from Chico to Oroville, has completed the
tracks on its 26-mile extension from Marysville
nearly to Live Oak, about 12 miles from Yuba

tion

City.

The San Bernardino Valley Traction Company
has purchased a franchise for double-tracking its
of
San
electric-railway lines through the town
On securing a franchise at ColBernardino, Cal.
ton, Cal., the company will begin the immediate
extension of its system to Riverside and Rialto.
Connection will be made with a projected Huntington electric line from Los Angeles.
The United Railroads of San Francisco has commenced the work of putting in a large loop that
will occupy nearly a block in front of the Union
Ferry Building at the foot of Market Street. This
will replace the old Cable turntable and the crossover switches that have been used to transfer
the cars from the down to the up tracks at the
end of the run. The loop will be somewhat simin arrangement to the one
end of the Brooklyn Bridge.

ilar

at the

New York

The American Biscuit Company, which is building a large cracker factory of reinforced concrete
covering a half block on Battery Street, at a cost
of $400,000, will install a steam-driven electric-generating plant for the purpose of generating light
and power for the entire plant.
The Pacific Coast Steamship Company has been
granted permission to install a steam-driven electric-lighting plant at the Broadway wharf, San
Francisco, for the purpose of lighting the docks
and approaches while handling cargoes.
The

board

of

trustees

of

Wilmington,

Cal.,

are considering the project of issuing bonds to the
amount of about $300,000 for the construction of
a city light and water plant.
The Consolidated Gas and Electric Company of
San Diego, Cal., is said to be planning the installation of a new turbo-generator with a capacity of
With the necessary boilers, the
1,000 kilowatts.
cost of the plant is estimated at $100,000.
The United States cruiser Charleston, which has
just returned from a cruise in southern waters,
record for wireless
established a Pacific Coast

;
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when it signaled the Mare Island Navy
Yard on San Francisco Bay, announcing arrival
at Magdalena Bay in Lower California, over a
distance of ggo miles. The ship is equipped with a
A.
Schumaker wireless plant.

ing at the University of Pennsylvania,' an.i
Ivarrola, representative of the Mexican
ment at the dedication.

telegraphy

The Citizens' Electric Company of Gary,
has been granted an electric-light franchise.

G. Kenan has resigned as president of
the Cincinnati Gas and Electric Company and
Charles P. Taft has been chosen in his place. Mr.
Kenan is president of the Union Gas and Electric
Company, which holds the property of the old
lease.

W.

Boston where
he remained until 1902 when he became president
He reof the 'International Mining Company.
signed the latter position on account of illness
three months ago.
He left a wife and one son.

Mr.

C. A.

S.

Howlett,

who was formerly

a con-

tracting engineer for the Western Electric Company, Chicago, has been appointed manager of the
power-apparatus sales department of the Chi-

Blackman has purchased the burned
Boardman (Mich.) electric-light plant and

rebuild

will

it

A new

at
is

city.

ing and

The

Electric Light and Power Company of Wichita Falls, Tex., has been incorporated
by T. J. Taylor, E. P. Walsh, J. D. Avis and
others.
An electric and power plant will be
established.
Citizens'

He

Several

prominent

men

identified

with business

industries of the country were in Milwaukee, Wis.,
a few days ago, the guests of President W. H.
The
Whiteside of the Allis-Chalmers Company.
party inspected the new plant at West Allis, now
nearing completion at a cost of several million
dollars.
In the party were Judge E. H. Gary,
chairman of the board of directors of the United
States Steel Corporation and chairman of the exComecutive committee of the Allis-Chalmers
Cornelius Vanderbilt III., W. N. Read, a
pany
member of the board of directors of the AllisChalmers Company, all of New York, and James
H. Eckels, president of the Commercial National
Mr. Whiteside is quoted as sayBank, Chicago.
ing that the company is operating in all the new
The number of emshops as well as the old.
By spring
ployes at the Milwaukee works is 2,900.
The complete electric
this number will be doubled.
department will be moved to West Allis from
Cincinnati the first of January.
;

At the recent dedication of the new engineering
building of the University of Pennsylvania the
rlegree of doctor of science was- conferred upon
following-named
gentlemen
the
Marie Michel
Henri Vetillart, a harbor engineer of distinction,
who represented France at the dedication Alexander Mackenzie, brigadier-general and chief of
engineers of the United States Army, representing
the Army; Charles Whiteside Rae, rear admiral
and engineer-chief of the United States Navy, representing the Navy; John Fritz, the well-known
Nestor of the Bessemer process in America;
Mansfield M'erriman, instructor in civil engineering
at Yale; Samuel Matthews Vauclain, conspicuous
development of the steam locomotive
in
the
Frederick Winslow Taylor, oresident American
Society of Mechanical Engineers; Frederick Pike
Stearns, president American Society of Civil Engineers; Samuel Sheldon, president American Insti:

;

tute

of

Electrical

Spangler, professor
engineering at the

Engineers
Henry Wilson
mechanical and electrical
Pennsylvania;
;

of

University of
Edgar Marburg, C. E., professor of

civil

engineer-

granted

a

of West Minster, Md.,
street-railway
franchise
to
the

Council

This was asked in a Question Box at the Columbus street-railway convention
"Would it be
best on an interurban car to have each motor
separately fused in addition to the main circuitbreaker?" The answer was: "Yes; the individual fuse on each motor makes the best arrangement in addition to the circuit-breaker, particularly
:

corporations and individuals for light, heat
and power purposes. A. T. Wright is president
of the concern and F. B. Stevens is secretary and
ties,

with four-motor equipments."

treasurer.

PUBLICATIONS.

Michael Hose of Dallastown, Horace Welty of
Lion, George A. Kohler of Yoe and George
S. Bilmeyer of York, Pa., have purchased the controlling interest in the York and "Windsor Electric Light Company.
It is rumored that the York
Traction Company has a hand in the new enter-

Red

prise.

It

is

connect

the
their

intention
h'nes

of

with

the
those

The

National Carbon Company of Cleveland,
Ohio, is sending out an advertising card entitled
"A Pair of Crooks," the ouject of which is to
call

The Chicago Pneumatic Tool Company has issued a booklet showing some of the users of its
Franklin air compressors throughout the world.
It has given
an alohabetical arrangement under
geographical heads for the convenience of those

Haven Power Company.
Robert

W. Hunt &

Co., engineers,

The Rookery,

desirine-

Central Electric Railway Company
an interurban electric railway
to Hastings, Neb.

from Omaha

A franchise has been granted by the county
commissioners of Salt Lake to H. P. Clark and
W. G. Pursell to build an interurban electric road
from Salt Lake City

to

Garfield.

The

Pittsburg Railways Company will build an
interurban road from Carnegie, Pa., to Wheeling
From Wheeling Junction the
Junction, W. Va.
road will be extended to Follanshee.

The Southern Wisconsin Railroad Company

will

build an electric railway from Beaver Dam, Wis.,
to Mayville, by way of Minnesota Junction, and
to Horicon, with another branch to Juneau.

The Huntsville and Birmingham (Ala.) Electric
Railway Company has been incorporated for the
purpose of constructing and operating an electric
railway from Huntsville to Birmingham through
Marshall, Cullman and Blount counties.
C.
S.
Briggs is president and F. T. Perry of Huntsville
treasurer.

The Chicago and Oak Park Elevated Railway
Company made a deficit of $92,778 in the fiscal
year

ended

June 30th.
This compared with a
$110,847 in the preceding year.
Traffic
earnings increased about $42,000, and the net
earnings about $48,000.
The operating expenses
were $6-77 per cent, of the gross earnings. Passenger earnings for the fiscal year ended June
deficit

of

their

own

of the
Falls,

OnOnt.,

Bulletin No. 2, from the A. D. Granger Company, 95-97 Liberty Street, New York, describes
the Star safety water tube boilers for power,
steam heating and hot-water heating. In addition
to the usual complete tables of dimensions and
sizes it gives a practical technical discussion of
the points to be considered, not only in Star
boilers but in all other boilers.

The Southwestern Traction Company will build
an electric railway from Fort Scott, Kan., to
Independence, Kan.

build

in

by V. G. Converse, electrical engineer of the company, presented at the convention of the Canadian
Electrical Association at Niagara Falls on June
20, 1906, has been reprinted by the company in the
shape of a handsomely illustrated pamphlet of 24
pages, with cover.

Melville Dozier of
San Francisco has been
a franchise to build an electric railway
in Vacaville, Cal.

to

installations

The paper on "The Electrical Plant
Power Company" at Niagara

granted

The Nebraska

investigate

tario

ELECTRIC RAILWAYS

proposes

to

locality.

A. G. Hubbard of Redlands, Cal., will build an
electric street railway in Riverside, Cal.

The Oskaloosa and Buxton Railway Company
has been granted an electric-light and street-railway franchise in Beacon, Iowa.

attention to the Columbia carbons, which have

no crooks.

new managers
of the York

Chicago, have been appointed consulting, designing
and constructing engineers for the new municipal
electric-light plant for the city of Milwaukee, by
Chas. J. Poetsch, city engineer.
This appointment has been unanimously confirmed by the
City Council.
The site for the plant has been
purchased, and work will immediately start upon
plans and specifications.
The estimated cost of
the plant is $700,000.

succeed

the

Washington, La Gore and Gettysburg Railroad and
Power Company for the construction of the company's main line across the town.
The purpose of
the company is the construction of an electric passenger and freight line from Washington to Gettysburg, with lateral branches.

Gas, Light and Fuel Company has been incorporated with a capital stock
of $500,000 for the purpose of manufacturing and
supplying gas, electricity and steam to municipali-

obtained his technical training at the LawAfter
rence Scientific School, Harvard University.
obtaining a practical experience in the shops of
the General Electric Company at Lynn, he entered actively the commercial engineering field.
He is a member of the American Institute of Electrical Engineers, the Western Society of Engineers,
the Illuminating Engineering Society and the ChiMr.
cago division of the Business Science Club.
Howlett is chairman of the general advancement
committee of the Electrical Salesmen's Association and secretary of the Chicago division of the
Rejuvenated Sons of Jove.

to

has

The Ogden (Utah)

to

office

$821,196

refinancing the company.

The Common

The Board of Public Works of South Haven,
Mich., will expend $17,000 in extending and repairing the electric-light plant, $7,000 in extending
and repairing water plant and $20,000 in the
construction of a new intake.

Mr. Alfred McEwen, who
has resigned. Mr. Howlett is well known in the
Middle West.
electrical-engineering field in the
cago

against

Upon petition of a firm of Boston bankers the
Peoria and Pekin Terminal Railway Company has
been placed in the hands of W. 1. Irwin of
Peoria as receiver.
A statement given out by the
receiver is to the effect that receivership proceedings were necessary for the purpose of reorganiz-

once.

being erected by the Merchants'
Heat and Power Company in York,
Pa., to develop 2,200- horseoower.
A sub-station
will be constructed in the central ~ortion of the
plant
Electric Light,

.

tion to the superintendent's office in

$863,637,

year.

The Buffalo and Lake Erie Traction Company
of Buffalo, N. Y., a consolidation of the Buffalo,
Dunkirk and Western and the Lake Erie Traction
companies, was incorporated a few days ago, with
a capital of $3,900,000.
The directors are L. B.
Grant and W. J. Bagnell of Brooklyn, M. J. Dodge
and C. H. Wener of New York.

C.

South

Preston C: Nason died in Westboro, Mass., on
He was the
October 19th, after a long illness.
originator of a transmitter, an automatic shunt,
corrugated vibrator, and other telephonic devices.
He was employed by the American Bell Telephone
Company during the earlier years of its existence.
He built and equipped a telephone system in San
Domingo in 1884. Of recent years he had not
been engaged in telephone work.

Vermont and Boston Telegraph Company's office
Northampton, Mass., going to White River
at
Junction, Vt., when that company was absorbed
In
by the Western Union Telegraph Company.
1883 he was transferred from White River Junc-

D.,

The Morgan City (La.) Electric Company has
been incorporated with a capital stock of $25,000.

Brailey, Jr., of Toledo succeeded Mr. New in both
positions.
As president of both companies Mr.
Brailey will spend most of his time in Indianapolis.

telegrapher,
died at the Boston City Hospital, October 24th.
He was born in Essex, Vt, 61 years ago. He
was chief operator of General Butler's staff during
Later he was manager of the
the Civil War.

S.

The City Council of Valley City, N. D., is considering the construction of an electric-light plant.

New

Henry Clay Sherman, an old-time

were

1906,

previous

1906

One of the questions asked at the recent streetrailway convention in Columbus was
"Would the
use of metal tie plates tend to lessen the electrolysis between rail base and spike head?"
This
was the answer: "Where this electrolysis exists
I believe a tie plate would only serve to accentuate it.
Proper bonding is the best remedy."

At a special election held recently Wellington,
Kan., voted bonds for an electric-light plant.

has resigned as president of the
Indianapolis Telephone Company, and as first vicepresident of the New Long-distance Telephone
Company of Indianapolis, both of which concerns
James S.
are controlled by the same interests.
S.

30,

3,

:

Norman

Harry

Ramon
Govern-

6LECTRIC LIGHTING

PERSONAL.

company under

November

•

Bulletin No. 101 of the series entitled "The
Application of Storage Batteries to Railway and
Lighting Stations" has just been issued by the
Electric Storage Battery Company of Philadelphia.
The bulletin contains a description, accompanied
by several illustrations, of the installations of
chloride accumulators for the Columbus Railway
and Light Company of Columbus, Ohio.

The Fort Wayne Electric 'Works has issued
Bulletins Nos. 1082, 1083, 1084 and 1085.
These
contain, respectively, descriptions of their multiple
alternating-current street arc- lighting system, types

MA

M

and
induction motors, standard switchboard panels for multiphase generators and integrating switchboard
wattmeters, type K,
form

SAC.
contain

These
several

bulletins

are

well

illustrated

and

diagrams.

The Hawthorne Works of the Western Electric
Company, Chicago, form the subject of an artistic
publication
from this company.
These works,
previously described in the Western Electrician,
are for the manufacture of power apparatus and
consist of a large group of fine buildings devoted
to the making of direct-current and alternatingcurrent motors and generators, besides the cable
and rubber plants. Some good halftones showing
buildings and equipment are given in the brochure.
The tenth edition of "Graphite as a Lubricant" has just been printed and is now being
distributed by the Joseph Dixon Crucible Company.
The subject of lubrication in general, and graphite
lubrication in particular, is exhaustively treated.
All the good features of the previous edition are
retained,
but the very latest information both
that has to do with the
scientific and practical

—

—

;

November
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1906

3,

subject
is
added,
making it valuable to the
student of theory and the man of practice.
The
publication is arranged and indexed so as readily
to enable the reader to find the information he
is most interested in.
Those who desire to post
themselves on better lubrication should secure
a copy of the publication by writing the Joseph
Dixon Crucible Company, Jersey City, N. J.

SPACE TELEGRAPHY.
A
says

:

newspaper dispatch from Washington, D. C,
President Roosevelt during his trip to Pan-

ama this month will be kept in touch with Washington by wireless telegraphy. The battleship Louisiana, on which he will make the trip, is, of course,
fitted out with the necessary apparatus and will
keep in communication with wireless stations going
to and coming from the isthmus.

A

new system of wireless telegraphy is said
have been submitted to the international wireless telegraph conference at Berlin, and to have
proved a success. It is the invention of Vladimir
Poulsen of Copenhagen.
Its chief feature is deto

scribed as the substitution of a continuous flow of
energy to the receiver for the old method of intermittent sparks.
It is asserted this new device
solves immediately the much-vexed question of
interference
between
stations
working
simultaneously.
Under the new system wireless stations can receive many messages simultaneously
over separate lines of communication.

MISCELLANEOUS.
The Erie Railroad Company will commence the
construction of a large new electric power plant
at its ore docks in Cleveland, Ohio, to operate its
extensive ore-unloading machinery.
The estimated
cost is $500,000.

Eels have been so plentiful in the Connecticut
River during the last week or two that they have
caused
serious
inconvenience
to
hydro-electric
plants.
few days ago, at Bellows Falls, Vt,
they passed through the racks of the electric-light
flume in such quantities that they clogged the
wheels and finally stopped the plant, it is said.

A

It

is

said

that

369

the base of the pole socket.
The cylindric cage is
provided with annular strengthening bands heavier
than the cage and surrounding the socket portion
of the base.
_

The Trans-Alaska

Siberian Railway Company,
days ago. at Trenton, N. J.,

incorporated a few
with a capital of $6,000,000, and having for its
purpose to connect the Western Hemisphere and
the continent by an all-rail route, tunneling under
Behring Strait, proposes also, it is said, to
install
a telephone and telegraph system.
The
incorporators
are
Loicq
Le Lobel of Paris
France; J. A. L. Waddell of Kansas City, John

Healey

Washington, William H. Black of
and John R. Tanner of New York.
is to
start from Kansk Station,
in Siberia.
The main road will be about 3,750
miles long, and the branch roads 2,250 miles.
of

Jersey

City,

The main

is

line

The Helderberg Cement Company, whose
situated at Howe's Cave, N. Y, about 30

plant
miles

south of Albany, has begun active preparations
to enlarge its output of Portland cement and to
add extensively to the present properties.
The
additional power required will be produced by
means of a 1,500-kilowatt Allis-Chalmers steamturbine generator unit, the order for which was
recently placed through Thos. E. Murray, consulting engineer, New York city. The new alternator
is wound for 440 volts, 60 cycles, three-phase and
to operate at a speed of 1,800 revolutions per minute^ under a
steam pressure of 150 pounds at
28-inch vacuum.
This turbine unit comprises the
eighth Allis-Chalmers outfit which has been ordered^ through Mr. Murray, six of which have a
capacity of 1,500 kilowatts and two of 5,500 kilowatts.

TRADE NEWS.
The

Societa Veneta di Costruzioni, Padua, Italy,
wishes to purchase electric-railway equipment.

The

municipality

spend about $125,000
and 40 trailers.

of Cologne,
Germany,
for 46 motor trolley

will

cars

Consul-general George Horton of Athens writes
that trolley cars are about to be purchased for
the new electric railway in the Greek capital.

Secretary of Agriculture James
exhibition to the Chicago
demonstrate the efficiency of
electricity as a valuable adjunct to farm
equipment.
Among the devices which may be exhibited by Secretary Wilson for the
government
will be electrically operated harvesters
and reapers
and electrical apparatus for milking cows.

Chicago
Mica Company of Valparaiso,
having plans prepared for a fireproof
building, to be constructed entirely out of steel
and concrete, to be used for the manufacture of

Henry H. Clough of Elyria, Ohio, has received a United States patent (No.
833,202) on
a concrete base for poles.
It comprises a concrete cylinder molded about a cylindric
openwork
metallic cage, and provided about
midway between its ends with a concrete cross wall forming

N.

Wilson

electrical

may send an
show

to

The

Ind.,

is

insulating

varnish,

oil

cloth

and

The

papers.

estimated cost of the building is $25,000, and
while the site has not yet been definitely decided,
it will be erected either at Philadelphia or Newark,
J.

BUSINESS.
W.

Bruer of Kansas

F.

ceived

orders

by the

for

City, Mo.,
electric-light poles

Independence

Electric

recently

be

to

Company

at

re-

used
Inde-

pendence, Kan., and the Consolidated Light,

and Ice Company

Power

Mo.

at Joplin,

The Artistic Porcelain Company of Trenton,
N. J., manufacturer of electric specialties in highgrade porcelain, calls attention to the quality of
its white, thoroughly vitrified,
tough porcelain as
being especially adapted to electrical purposes.

The demand

for

the

single-phase,

self-starting

motors for direct connection to centrifugal
pumps, etc., manufactured by the Century Electric
Company of St. Louis, and which have been on the
market for a year, has far surpassed the company's
most sanguine expectations.
It
seems that this
vertical type is becoming more popular all the
vertical

The company

time.

is

supporting by feet,
motor, but also so

any vertical support.

making them not only

for

as is usual of this type
that they may be bolted

of
to

The Central Electric Company of Chicago has
been circularizing the trade on its Universal portable fixture.
This portable is universal in the true
sense of the word, combining the desirable features of any adjustable portable, and in addition
at once light in weight, strong, durable and
ornamental.
It throws the
light just where it
is wanted and can be
folded into a small space
when not in use. The Universal portable is sold
at a moderate price,
and the Central Electric
Company will be glad to furnish complete inis

formation.

The Chicago Pneumatic Tool Company

reports

up to October 25th orders booked had exceeded orders for the first 25 days of October,
I 9°5,
47 per cent, and an increase over September
of 37 per cent.
The amount of business done for
the first nine months of the current year has
shown an increase of 27 per cent, over the corresponding period of 1905.
Notwithstanding the
fact the company had on its books at the close
that

year 1905 in excess of 8,000 active cushas added to this large list during the
first nine months of the current year over 1,500
more, which indicates the rapidly increasing popularity of the Chicago company's tools and appliances generally.
the

of

tomers

it

The Crocker- Wheeler Company of Ampere, N. J.,
shipped within the last few days nine carloads of electrical machinery, exclusive of other
smaller shipments, as follows
Four carloads to
the National Tube Company, including motors of
various sizes; two carloads to the Lehigh Portland Cement Company, one direct-current generator and a number of motors of various sizes
two carloads of alternating-current generators to
the Snow Steam Pump Company; one carload
of form L motors to the Crocker-Wheeler Company of San Francisco, which are to fill part of the
company's orders taken since the fire. This latter
is the sixth carload of these small motors which
has been rushed to the Pacific Coast, besides numerous other larger apparatus which has been sent
direct to customers.
has

:

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
&33,733-

Chicago,

and

W

Telephone
111.,

Supply

System.
William
Dean
assignor to Kellogg Switchboard
Company, Chicago.
Application

hied December 23, 1902.
There is a consequent-pole electromagnetic
device for
each line- also means for operating the
same to establish contiguous poles of the
same polarity, whereby a
consequent pole is formed thereon to cause a signal
at
the central office, and means to prevent
the formation of
Such pole when a connection is established with
a line
to render the signal inoperative.

Electromagnet.
Hans H. Hansen,
cago.
Application filed May 1, 1905.

833,741.

Chi-

There are two core portions and two circuits, one for
core.
One of the circuits carries wave-form current dephased with respect to wave-form current
carried
by the other circuit to prevent the operation
of the
armature.
each

8 33.745.

Telephone

Transmitter

Arm.

John

A.
Loff,
Chicago, assignor to Kellogg Switchboard and Supply Company, Chicago.
Appli-

cation filed December 6, 1901.
Various methods for forming a yielding connection
between the pivoted arm and the pedestal are described.
833,760.

Regulating Apparatus.

Cleveland,

Elmer A. Sperry,

Ohio, assignor to the
Lighting Company.

Heating and
filed June 6,
One feature
regulation of

Safety Car
Application

1905.

of

invention which relates to the
the provision of a pair of
brushes adapted to contact the commutating means upon
the same side thereof and complete a circuit through
the armature with means adapted to equalize the pressures of the brushes upon the commutating means.
(See
cut, next page.)
this

dynamos

is

Signal System for Railways.
833,765.
Maximillian
G. Voigtlander, Harrison, Ohio, assignor of
one-third to Owen W. Grubbs, Harrison, Ohio,
and one-third to Abraham L. Weeks, Harrison, Ohio. Application filed November 14, 1904.

An electrically continuous rail and a mating block-rail
The respective blocks have an electric conductor at each end, respectively, at opposite sides thereof, projected into other blocks of the block-rail.
are features.

833,805.
Electrical Selecting Appliance.
Charles
F. Scribner, Jericho, Vt., assignor to Western
Electric Company, Chicago.
Application filed

December

18,

1905.

Office)

October

23, igo6.

There is a contact member and a contact anvil, mechanism for giving the member two movements
away
from and into engagement with its anvil, respectively,
and a shunt about the member and anvil closed during
one of the movements of the member.
_

Telephone-circuit

833.816.

Apparatus.

Signaling

James G. Wray, Chicago, Herbert T. Gardner,
Maywood, and William G. Kinton, Chicago,
assignors to American Telephone and
111.,
Telegraph Company, Boston. Application filed
July

1905.
This is a telephone system for selectively signaling
the sub-stations on a four-party line and consists of a
generator for signaling currents, an electromagnetic polechanging device, a key for operating and controlling
the movement of the device
and an electromagnetic
switch for reversing the circuit connections of the generator with the line conductors.
3,

Telephone

Switching and Signaling ApJames G Wray, Chicago, Herbert T.
Gardner, Maywood, and William G. Kinton,
Chicago, 111., assignors to American Telephone
and Telegraph Company, Boston. Original application filed July 3, 1905.
Divided and this
application filed March 12, 1906.

833.817.
paratus.

A

four-party selective ringing system is described.
An electromagnetic pole-changing switch connects one
terminal of the ringing generator to either side of the
grounding the other.
line,
The pole-changing switch
is
controlled by a separate circuit for each station,
relays of sufficient resistance being introduced into two
of these circuits to prevent the operation of the switch
through them.

Telephone

833,866.

Anita,

Iowa.

System.
Charles V. Beaver,
Application filed August
r9,

1904.

Means are provided for connecting one side of each
of one or more double-wire lines and include a method
of connecting together the better side of one line '(where
one side is superior to the other) and the better side
of each of one or more other kinds of lines: thus completing the principal side of the line formed when
any two or more of the lines are connected together.
833,870.

Underground Conduit.

Akron,

Ohio.

Application

Horace
filed

B.

Camp,

October

3,

1905.

An underground conduit has a number of ducts enclosed by cement.
Longitudinally extending strengthening rods are embedded in the conduit block.

833,877.

Francis

Insulator.

Application

filed

August

Grant, Chicago,

J.

111.

1905.
This is an insulator having arms presented at an
angle to each other.
Each of these arms has a circumferential groove, and one of them has a longitudinal opening to receive a support for the insulator, with a recess
at the corner where the arms join communicating with
the opening, the recess being open at the bottom or
under side, so that water cannot collect in it.
12,

Telephone Switching and Busy-test ApJames G. Wray, Chicago, Herbert T.
Gardner, Maywood, and William G. Kinton,
Chicago, assignors to American Telephone and
Telegraph Company, Boston. Application filed

833.906.

paratus.

'

July

3,

1905.

A relay is controlled by the plug and jack at the calling central station.
Another relay is controlled by the
plug and jack at the called central station.
third
relay controls the main connecting circuit from one
central station to the other.
Shunt circuits are placed
around the third relay controlled respectively by the
other two relays.

A

-

Signaling
833.907.
Lines.
James

Apparatus

for

Telephone Toll

Wray, Chicago, Herbert T.
Gardner, Maywood, and William G. Kinton,
Chicago, assignors to American Telephone and
Telegraph Company, Boston. Application filed

July
The

3,

G.

1905-

features

are a supervisory signal at the calling
central station; a relay controlling the operation of the
signal; a circuit controller for the relay located at the
called central station; a relay for the circuit controller;
a circuit for the relay including the sub-station line-circuit; a supervisory signal at the called central station;
a circuit-controlling relay therefor; a circuit for the circuit-controlling relay including the calling central-station
line-circuit, and a branch circuit thereof for the supervisory signal at the called station.
The energization
of the circuit-controlling relay is maintained until the
plug and jack at the calling station have been separated
and means are provided for retiring the last-named
signal upon the insertion of the plug in the jack of
the called subscriber's line.

S33.929.

New
7.

Hoisting Apparatus.
Charles W. Hunt,
York, N. Y.
Application filed February

1906.

This apparatus is electrically operated and comprises
two independent hoisting drums and an automatic shovel.
Connections are made from one of the drums to the

:
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frame of the shovel,

the

drum being connected

other

moving parts of the shovel to open and close it.
The drums have independent motors, each having independent brake and controller.
David LarAlternating-current Controller.
833,968.
Application filed Septemson, Yonkers, N. Y.
ber 28. 1 90S.
to

the

An electromagnetic actuator is in series with an alternating circuit with which a second electromagnetic actuator is in shunt. These actuators have rotatable members
mechanically connected so as to oppose each other.
Automatic Changeable Sign. Thomas W.
Thomas and George W. Gillette, Cleveland,
Ohio, assignors of one-half to Sheridan Risley,

833,985.

Application

Ohio.

Cleveland,

November

filed

23, 1905.
This is a combination of a pair of endless chains, dissections or signs suspended between the chains,
and means for containing numerous display sections or
signs in small space, comprising series of pairs_ of
sprockets over which the endless chains run, partitions
being extended between the folds of display sections or
signs to prevent them from interfering with each other.
play

David

Controller.

Electrical

834,010.

Application

Yonkers, N. Y.

filed

November

Electric Company, Schenectady, N. Y. Application filed April 7, 1906.
This block-signal system is for electrically operated
roads having parallel tracks and has connections between track circuits of adjacent parallel blocks adapted
to afford a path for the power current.
Switches are
inserted in the connections, and operating means are
provided for the switches which are controlled by train
movements.
834,134. Trolley Base.
Ohio. Application

Henry Holland, Cleveland,

filed August 5, 1905.
This comprises a base plate, a trolley-pole socket having double fulcrum rests upon the plate, a coil spring
and a sliding yoke upon the socket, a link connected
with the yoke and adjustable pivot connections for the

and the base

link

plate.

Sam H. Libby,
834,147. Automatic Motor Control.
East Orange, N. J., assignor to Sprague ElecCompany, New York. Application filed
tric

May

1904.

21,

4,

principal feature is a motor with two opposing
windings, one of which is in shunt and the other
with the circuit to be controlled. The seriesconnected field winding is of low resistance, while the
shunt-connected field winding and the armature are of
comparatively high resistance. The windings operate in
opposition to each other.

The

field

Wilson, New
February 16,

1904.

The main

feature

of

device

this

is

that there are
in the circuit,

Telephone System. Charles Kenney and
Robert H. Leather, Philadelphia. Application

834.208.

April 25, 1904.

filed

A

key

is

provided for throwing any telephone on a

line containing a series of telephones in circuit with an
indicator, the telephones in the series containing bell
coils of different resistances.
(See cut.)

Ernst Kromayer,
834.209. Therapeutic Apparatus.
Berlin,
Germany. Application filed July 15,
1905.
A casing has a broad and substantially flat compressing-lens.
The source of light is supported within the
casing and means are provided for circulating a cooling
medium through the casing.
p

Method

tion filed

series

of

Making

Coils

for

Electrical

August

1902.

13,

The method of forming an electromagnet coil consists
of giving a bar of metal a substantially trapezoidal section and chamfering the inner corners.
The bar ig
wound about a mandrel so that the innermost parts are
compressed longitudinally and radially, and the outermost parts are extended longitudinally and contracted
transversely so that the respective turns of the coil may
be separated by spaces of uniform width.

Spark Gap and Muffler Therefor. Aaron
York, and Crowell M.
Application filed Septem-

834,054.

1906

Apparatus. Edward L. Aiken, Schenectady,
N. Y., assignor to General Electric Company,
Schenectady, N. Y. Original application filed
December 5, 1898, patented February 10, 1903,
No. 720,092. Divided and application filed January 31, 1901. Again divided and this applica-

1905.

in

filed

three, electrodes all arranged in series
forming a plurality of jump-sparks.

834,220.

Larson,

November

W.

Sparking Plug. Daniel
Bedford, Mass. Application

834,179.

3,

E. Harrison, New
Haslett, Jersey City.

ber 26, 1905.
a hollow member for containing a spark gap
for admitting air connected to a muffling
receives the air heated by the spark and is
provided with means for discharging the heated air
without permitting the sounds to escape.

There

with

is

means

drum which

Amusement

834055-

New
22,

York, N. Y.

Device.
Olaf Henrichsen,
Application filed December

1905.

Apparently intended for window display, the mechanism of the apparatus, operating moving figures, is
driven by electric motors controlled by pneumatically
operated switches.

High-potential

834,084.

berger,
24,

New

York.

Louis

Insulator.

Application

filed

Stein-

March

1905.

The supporting pin is provided with an enlarged portion and with an annular bead projecting from this porgasket of soft rubber engages the annular
tion.

A

bead, and a hood is provided which has means whereby
a
it may be secured to the enlarged portion and with
(See
portion integral therewith for engaging the gasket.

VAPOR ELECTRIC APPARATUS-

NO. 834,172.

NO. 834,208.

—TELEPHONE

SYSTEM.

cut.)

Charles A.
assignor to GenSchenectady, N. Y.

Motor.

Alternating-current
834,098.
Ablett, Schenectady, N.
Electric Company,
eral
Application

filed

Y.,

July 30, 1903.

One claim describes a motor requiring different selfinduction in its secondary circuits for starting from
This motor has a member in
that required for running.
inductive relation to the secondary circuits and movable
relatively thereto and adapted to vary by its movement
the self-induction of the circuits.
'

An auxiliary motor drives a screw mechanism which
cuts resistances into and out of the circuit.
"novoltage-release" magnet is arranged to open its own
and the circuit of the main motor upon failure of current and to connect the auxiliary motor for cutting in
the resistance.
Means are also provided so that the
circuit of the magnet cannot be closed unless the resistance is cut in.

A

Transformer. Charles E. Lord, Norwood,
Ohio, assignor to the Bullock Electric Manu-

834,148.

facturing
filed

Company,

October

Cincinnati.

Application

1905.
The core, primary and secondary coils have ventilating
passageways and means are provided whereby air
forced through the passageways in the core and coils
will be cooled after it has passed through part of the
passageways.

Sign. Anatole C. Heiny, New
assignor to Heiny Electric ComYork. Application filed December

Electric

834,235.

York, N.

Y.,

New

pany,

1904.
In a plurality of circuits a circuit-closing relay is
provided for each circuit, and it normally holds the
circuit open.
circuit is provided with a circuit closer
and the windings of each circuit-closing-relay are connectable with the generator through the circuit closer to
actuate it. a selector for it and an operating key for
every selector.
15,

A

Reissue.

19,

Electric Motor.
12,543.
ton, Pa., assignor to

Patrick J. Collins, ScranGeneral Electric Company,
Schenectady, N. Y. Application filed April 11,
Original No. 655,852, dated August 14,
1906.
1900.
This

is an electric motor having a hollow field-frame
which has inwardly-projecting polepieces at its opposite

A

sides.
partition extends across the interior of the
frame transversely to the polepieces and forms part of
the magnetic circuit. The partition has polepieces opposing the polepieces upon the sides, separate field coils for
each pair of opposing polepieces and an armature between each pair of opposing polepieces.

PATENTS THAT HAVE EXPIRED.
NO. 833,760.

— REGULATING APPARARUS.

NO. 834,084.

— HIGH-POTENTIAL

Following is a list of electrical patents (issued
by the United States Patent Office) that expired
on October 29, 1906
NO. 834, 128.—

CONTROLLING SWITCH.

INSULATOR.
834,104.

Telephone Bracket.
Charles H. Borden,
Conn. Application filed August 29,

Stamford,
1905.

This adjustable bracket for telephones comprises a parallel-ruler-motion device with a counterbalancing-spring
means, in combination with friction-cams to compensate
for the varying tension of the spring in the varying
positions of the bracket.
The friction-cams consist of
two disks on relatively moving parts of the device having cam-shaped bearing faces and a spring to press
them together.

NorNichols,
Transformer. Louis
C.
wood, Ohio, assignor to the Bullock Electric
Manufacturing Company, Cincinnati. Application filed October 19, 1905.

834,160.

Air passageways in the core and coils are arranged
so that air can be forced through the core and then between the coils in two different directions.

Electrical Resistance
834,162.
F. Northrup, Philadelphia,

Leeds
Power-operated Brake.
Frank E. Case,
Schenectady, N. Y., assignor to General Electric Company, Schenectady, N. Y.
Application
filed June 9, 1904.

834,107.

In combination with the brakes of a vehicle there are
a spring for applying the brakes, an electric motor for
releasing the brakes and a clutch between the motor
and the spring. Mutually controlled means are provided
for disengaging the clutch to allow the spring to apply
the brakes and for engaging the clutch and energizing
the motor to release the brakes.

Electric

Switch.

Laurence, A. Hawkins,
Schenectady, N. Y., assignor to General Electric Company, Schenectady, N. Y.
Application

834.128.

February

filed

In

a

1906.
circuit containing a
1,

plurality

of

independently

moving switches means are provided for automatically
breaking the circuit upon the closing of the switches
out of a predetermined order.

834.129.
ins,

Block-signal System.
Schenectady, N. Y.,

(See cut.)

Laurence A. HawkGeneral

assignor to

&

Application

A

Pyrometry.

Northrup Company,
filed June 16, 1906.

low-resistance

thermometer

Edwin

Pa., assignor to the

Philadelphia.

having potential

leads
in

Vapor

Electric Apparatus.
Charles P.
Schenectady, N. Y., assignor to
General Electric Company, Schenectady, N. Y.
Application filed July 1, 1904.

Two electrodes, one of which is vaporizable, are connected by a filament.
polarized magnet makes or
breaks the connection between the electrodes.
(See cut.)

A

Magnetic

Ore

and Classifier.
Mo. Application

Separator

Guy H. Waring, Webb
filed November 16, 1905.

City,

413,782.

Telephone

Wurts,

A.

Cut-out.

Lamp

Pittsburg,

Miners. T.
Coad,
County of Essex, England.
Poole,
for
Electric
Railways. C.
P.
Lynchburg, Va.
4 t 3j735- Method of Automatically Closing an Interrupted
L. Schaefer, Boston, Mass.
Electric Circuit.

Safety

Electric
Forest Gate,
Conduit
413.731-

Diaphragm.

for

A.

W.

Hall,

New

York,

N. Y.

Transformer or Converter for Alternating Electric
413,810.
Currents. L. Paget, New York, N. Y.
Device for Suspending Electric Conductors for
413,818.
Electric Railways.
T. E. Adams, Cleveland, Ohio.
Electric Train Signal.
W. Winder, Portsmouth,
413*879.
N. H.
413,960.
413,984.

Steinmetz,

834.I75-

Multiple

Brake

for

Electric

Cars.

Pfingst,

L.

Boston,

Mass.

and current leads is provided with a Kelvin bridge
which the leads are connected.
834,172.

Thermal

413*703.
Pa.
413,708.

This consists of an inclined trough having a smooth
non-magnetic surface, a series of magnets arranged so
that the planes of magnetic influence overlap longitudinally in the direction of the passing ore.
A series
of lamps is placed in the circuit to take up the selfinduction, and means are provided for reciprocating the
trough crosswise relative to the magnets.

Current

Electric

Regulator.

F.

Thone,

Daven-

Iowa.
C. J. VanAlternate-current Induction Motor.
Depoele, Lynn, Mass.
Twisting Machines.
Electric
Stop Motion
for
414,025.
V. I. Cumnock, Lowell, Mass.
Fort Wayne,
Electric Regulator.
L. Gutmann,
414,043.
Ind.
Hunter,
PhilaRailway.
R.
M.
Electric
414,049, 414,050.
delphia, Pa.
Electric
Motors.
Im>
Regulating
M.
Method
of
414,052.
misch, London, Counnty of Middlesex, England.
Pfannkuche,
Indicator.
G.
Current
Electric
414,075,
Cleveland, Ohio.
Diaphragm for Galvanic Batteries. I. L. Roberts,
414,081.
Brooklyn, N. Y.
Electric Mechanism for Operating Telephone Call
414,085.
Bells.
F. W. A. Schneider, Toronto, Ontario, Canada.
F. W. R. Seifert, Altona, Germany.
414,130. Arc Lamp.
Lamp. F. G. Chapman and F. M. Dearing,
Arc
414,141.
port,

413,986.

London, England.
414,155.
414,170.

New
414,172.

Electric

Fire Signal.

Mechanical Telephone
York, N. Y.
Electric

O'Shaughnessy,

B. Head, Allegheny, Pa.
Exchange. G. F. Shaver,

C.

Sprague
Railway. F. J.
New York, N. Y.

and

P.

F.
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Unique Swiss Installation for Obtaining an Even Load Line.
By Frank
One

C.

Perkins.

of the most novel and interesting combina-

hydro-electric equipments in all Europe is
that in operation at Olten-Aarburg, in Switzerland,

tion

where the current
reservoir is
the peak is heavy.
available in the mountains and serves as a large
hydraulic accumulator.
It is well known that there are many electric
for obtaining an even load line

demand

A

at

generating stations for light and power with fully
utilized waterpower for which no reserve is available, and in winter, unless an auxiliary plant op-

FIG.

I.

local

conditions
possible

such

as

to

make

slight

at

The accompanying

the

illustration,

Fig.

I,

apcost,

and the

on the next page, show the
2,
construction and method of operation
of this plant at a glance.
combined set was
installed, consisting of an impact turbine built by
Piccard, Pictect & Co. of Geneva,
Switzerland,
mounted on the same shaft with a motordrawing,

Fig.

of

details

A

generator constructed at Baden by Brown, Boveri
& Co. and a four-stage high-lift centrifugal pump

installed

erland.

great depreciation charges.
In many cities where large reservoirs are avail-

undoubtedly satisfactory contracts might be made at low rates to
light-load
during
take
the
excessive
current
periods, electric pumps being utilized for absorbing this power; the water being utilized in the
city's
mains during the day when there is an
excess of water demanded over the night hours
By operating
of usually more than 25 per cent.
all
of the electric pumps from midnight until
morning during light load and stopping a part
of them during the heavy-load periods an even
load line can be obtained.
The hydraulic accumulator plant and reservoir
equipment at the Swiss pumping and hydroelectric station at Ruppoldingen, which is a part
of the electric works of Olten-Aarburg, is of
plants,

being

expense for first
with extremely low maintenance charges.

plication

being

nator,

run

in

parallel

with

and

assisting

the alternators of the main central station.
As soon as the load on the station has dropped
off and there is a surplus current during light

load the turbine is stopped and the gate valve
in the delivery pipe of the pump is opened, the
excess power at the main station being utilized
for pumping water from the river Aare to the
reservoir.
At this time the motor-generator operates as a synchronous motor.

The pump and its suction pipe are first filled
by opening the by-pass valve, when starting the
pump, at such a period of the day when the
minimum amount of energy is required of the

COMBINATION OF TURBINE, MOTOR-GENERATOR AND PUMP TO MAINTAIN EVEN LOAD ON HYDRO-ELECTRIC STATION.

by steam engines, steam turbines or gas
has been provided, there is liable to be
serious trouble in not being able to supply the
demand for current during the morning or evening hours, or at whatever period the peak occurs,
while during the day and part of the night, from
midnight to morning, a large amount of unused
power is available but cannot be stored by batteries without heavy expense as to first cost and

water-supply

No. 19

1906

interest, as this problem has been solved
most satisfactory manner on account of the

engines

with

10,

in a

great

erated

able

NOVEMBER
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A

by Sulzer Brothers of Winterthur, Switz-

main plant and a surplus is available, and the
coupling between the pump and motor generator

Fig. 2, will

The turbine is started, and, the gate
is engaged.
valve in the delivery pipe of the pump being
closed, the combined unit increases its speed until
synchronism is obtained between the motor-gen-

brief explanation of the drawing,

arrangement of the plant clear to the
(T) is the high-power turbine, (G) the
reader.
motor-generator and (C) the high-lift centrifugal
(S) indicates the suction pipe and (D)
pump.
the delivery pipe of the high-power centrifugal
pump.
(V) is the check valve in the delivery
pipe,
(W) the outlet chamber of the turbine,
(HWS) the high-water level, and (TWS) the
low-water level.

make

A

the

meters' capacity
house, but at a
considerable elevation above the same on the
mountain side, the local conditions being particureservoir

of

12,000

was constructed near

larly

325

favorable,
meters.

giving

the

a

cubic

pump

total

available

head of

The combined pump, turbine and electric motorgenerator set has an output of 1,200 horsepower,
and during the period of greatest demand on the
central station, when the current peak is highest
and the main plant cannot supply the required
energy to the lighting and power lines in the
city, the turbine takes water from the reservoir
previously filled by the pump during the light
load, and the motor-generator acts as an alter-

and

erator

the

main

alternators

in

the

central

The

normal speed being attained, the
current is fed from the main lines to the motorgenerator, which acts as a synchronous motor, and

station.

shut off.
Sulzer coupling has been provided
between the motor-generator and the pump which
capable of disengagement while running, if
is
It consists of a number
desired, even under load.
of bolts arranged so that by a lateral motion they
are allowed to enter shells, lined with rubber; so
that by engaging or disengaging this coupling the
the turbine

A

is

special

pump may be operated or not as required.
The pump has two bearings, one of which

is

a

and is mounted on the same base
with the other two machines, the turbine and the
motor generator. It draws the water from a pit
which is said to contain a special suction chamber,
and the delivery pipe is connected with the delivery nozzle by a pipe below, containing a check
This
valve, a gate valve and a by-pass valve.
collar

bearing,

:
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four-stage high-lift Sulzer centrifugal pump is
said to have an efficiency of 76 per cent, and
It
stands
heavy overloads without difficulty.

normally

delivers

water per second
head of 325 meters

of

liters

133
against

reservoir

the

to

J

:

a

mentioned above.
The Brown-Boveri motor-generator supplies a current of 5,250 volts, the two-phase current having
a frequency of 40 periods per second, and it absorbs, when working as an alternator, from 1,000
horsepower to 1,200 horsepower from the impact

which drives the

turbine,

a speed of

set at

1,200

November

terminal to Newfield the road is laid with
Pennsylvania
Railroad
the
100-pound rails of
cross-section,
and from Newfield to
standard
Atlantic City it is laid with 85-pound rails of the
The line from Newfield to
'A. S. C. E. section.
Millville is a single-track road and is laid with
100-pound rails of standard Pennsylvania Railroad
The Pennsylvania Railroad Comcross-section.
pany has two roads connecting Camden with
Atlantic City, and it is the longer of these routes
This has been done bethat has been electrified.
cause there is a large local traffic on the longer

Three 33,000-volt transformer

Camden

Two
Six

Two

10,

1906

nanels.

sets lightning arresters and switches.
static potential indicators.
33,000-volt out-going line panels.

It will be seen from the above that the present
normal capacity of the generating station is 6,000
kilowatts.
Moreover, there is sufficient room provided in the layout of the building for an addi-

2,000-kilowatt turbo-generator set, together
with the necessary auxiliaries. The foundation for
the extra turbine is already built. In addition to
this provision for extra power one of the end
walls of the station is of a temporary nature in
order that increasing demands for power may be
met with a minimum of expenditure in the future.
Among the auxiliaries the most important items
tional

1

are as follows
1. Two
of
horizontal
exciter sets, consisting
Curtis steam turbines coupled to 75-kilowatt fourpole General Electric direct-current generators running at 2,400 revolutions per minute, and delivering 600 amperes each at 125 volts pressure.
The
turbines of these sets work non-condensing, as the
exhaust is used for heating the feed water.

2.

Three barometric condensers

built

by William-

Brothers, in connection with Cramp & Co.
of Philadelphia, who were also the sub-contractors
for the circulating and air pumps.
These condensers are capable of maintaining a vacuum of
28 inches and are designed to condense 60.000
pounds of steam per hour with circulating water
The approxiat a temperature of 70 degrees F.
mate ratio of condensing water to steam con-

son

densed

built by I. P. Morris &
capacity to fulfill the guarantees
given with the condensers.
4. Three centrifugal circulating pumps, built by
the I. P. Morris Company and driven by Reeves
engines.
The piping for these engines is so arranged that the exhaust may be discharged to
either the feed-water heater or to the third stage
of the turbines, the latter arrangement only being

of

Co.

FIG.

2.

COMBINATION OF TURBINE, MOTOR-GENERATOR AND PUMP TO MAINTAIN EVEN LOAD ON HYDRO-ELECTRIC PLANT.

revolutions

The

per minute.

exciter

set

consists

65-horsepower turbine taking 21.6 liters of
water per second, directly coupled to a four-pole
direct-current dynamo, with flywheel between them,
as noted at the right in the foreground of Fig. I.
The arrangement is certainly an ingenious one,
and, unless the expense proves prohibitive, may
be worthy of imitation in some of the hydroelectric plants of the United States where the
of

a

topographical

conditions

favorable.

are

However,

power-transmission propositions, the first cost and maintenance
should be carefully figured as an offset to the
manifest advantages of the plan.
as

is

particularly the

case

in

all

The West Jersey and Seashore

Electric

Railroad.
equipping for electric operation its West Jersey and Seashore branch the Pennsylvania Railroad has accomplished the electrification of a mainrailroad longer from terminal
line double-track
to terminal than any electrified steam road in the
country. This undertaking also involved the con-

By

struction of a

record

in

January

power house

time.

17,

The

1906;

site

the

of original design, built
for

first

days later, and on July 1st the
current from the power house

newly
line

electrified

was placed

tracks.
in

was chosen on
was driven two

it

pile

first

train to take

was run on

On September

18th

the
the

operation.

of the electrified system extends
N. J., via Newfield to Atlantic

line

Camden,
J.,

to

Millville,

City,

tension transmission line and the construction and
equipment of 68 cars. In addition, a
great deal of other work always incident to extensive undertakings of this nature was done,
including the laying of new track, the erection
electrical

of signal bridges and block and other signals, the
budding of bridges, trestles, fencing and cattleguaids, changing railroad stations and installing
lines.
There are new
telephone and telegraph

Camden and

Atlantic City and from
been
Atlantic City the
road
has
equipped with a third rail, with the exception of
a stretch of track 4.4 miles in length between
Haddon Avenue and South Gloucester, the track

terminals at

Camden

and

to

passing throup.1i the city streets at grade between
these points being equipped with the overhead
trolley.
In addition to this through route, the hue
from Newfield to Millville, 10 miles, has been
electrified.
On this portion of the road the overhead trolley has been installed.
From Camden to Atlantic City the road is
double-track throughout, and it is a three-track
From the
road between Camden and Woodbury.

of the

section

electrified

further

sufficient

on the
The power house

road.

equipment and the

line are laid
with a view of supplying sufficient power for
operation of all the cars now provided, operatin an express service to Atlantic City, consistof three-car trains running on a headway of
15 minutes in each direction at a speed on straight
level track of 60 miles an hour, and for a local
service of two-car trains between Camden and
Millville on half-hour intervals, and single cars
between Camden and Woodbury on 10-minute
intervals.
The initial schedule that has been put
into service includes three-car express trains between Camden and Atlantic City on one-hour intervals, the running time being 90 minutes, and a
local service of two, three and four-car trains run
01; a minimum interval of 15 minutes during the
rush hours between Camden and Glassboro, everj
fourth train going on to Millville. The motor baggage and mail cars are attached to the passenger
trains as conditions require.
It should be mentioned that each car in the electric service is a
motor car, no trailers being used.
Contract for the entire electrification work was
given to the General Electric Company, which sub-

sub-station

out
the
ing
ing

portions.

certain

throughout

from

a distance of 65 miles, and from Newfield
a distance of 10 miles. In addition
to the erection of a power house, this work has
called for the building of eight sub-stations, one
of which is in the power house, the electrical
equipment of approximately 150 miles of single
track, the building of 71 miles of duplicate high-

N.

with steam haulage.
The importance of the undertaking is
emphasized by the density of the traffic

let

General Outline.

The

route that can be handled more economically and
expeditiously by electric traction than is possible

75:1.

is

Three dry-air pumps

3.

The

electrical

equipment

of standard General Electric design.
current is generated at a potential
of 6,600 volts at the power house, where it is
stepped up to 33,000 volts. At this latter pressure
it is transmitted over the high-tension transmission
lines to the sub-stations, where it is reduced to a
is

Alternating

of 430 volts by means of step-down
transformers and then led to the rotaries and
converted to direct current at 650 volts, at which
pressure it is fed to the third rail for operating
potential

the cars.

The Power House.
shows the power house, which is situated
at Big Timber Creek, just to the north of We^tville, N. J., at a point 5.6 miles from the Camden
Terminal, where there is an abundance of water
for boiler
feed and
condensing
purposes. As
Fig.

1

already

intimated, this building,

in

all

probability,

was erected at a greater speed than any other
power station hitherto built in the United States.
For the sake of brevity, the main portion of
the electrical equipment of the power house may
be listed as follows

Three 2,000-kilowatt,
75-kilowatt,

6,600-volt,

25-cycle,

three-

25-cycle,

air-blast

trans-

formers.

Three
cubic

blowers, each
feet per minute.

The switchboard

having capacity of 20,000

consists of:

Three three-phase generator panels.

Two

liiiB
IP

^

exciter panels.

;

FIG.

T

...._-

POWER HOUSE AT WESTVILLE, N. J., OF WEST
JERSEY AND SEASHORE ELECTRIC RAILROAD.

I.

used when the exhaust from the other auxiliaries
exceeds that required for the feed-water heater.
Each
Cochrane feed-water heaters.
5. Two
heater has a capacity for heating 135,000 pounds
F. to 212
of water per hour from 70 degrees
degrees

F.

Two
Two
Two

Worthington boiler-feed pumps.
Worthington make-up pumps.
Worthington step-bearing pumps.
8.
Worthington step-bearing water
9. Three
turn pumps.
6.

7.

re-

One accumulator for the step bearings with
capacity of 100 gallons of water at 800 pounds
pressure per square inch. This accumulator was
supplied by R. D. Wood & Co. of Philadelphia,
Pa.
10.

a

The area of the power house is 17,069 square feet,
and the cubic contents amount to 829,113 cubic feet,
thus giving 2.13 square feet and 103.6 cubic feet per
kilowatt as the unit output of the station, based on
8,000 kilowatts as the ultimate capacity of the
present structure. The three turbines now erected
are shown in Fig. 2.
Steam piping in the power house is laid out
after an excellent design and allows ample operating space around all the machinery.
W. K.
M'itchell & Co. of Philadelphia, Pa., were the subcontractors for this work together with the steam
valves, etc., and Keasbey & Mattison furnished the
pipe covering.

Twelve

are arranged
the boiler house, forming six batteries.
Each boiler is rated at 358 horsepower, and is
furnished with a superheater capable of delivering
Stirling water-tube boilers

in

steam at 175 pounds pressure and
of 125
steam.
ton,

degrees

The

Ohio,

boilers

and

F.

in

Stirling

was

the

at a temperature
excess of that of saturated
Boiler Company of Barbersub-contractor for both the

boiler settings.

dumped from the railway cars into the'
hopper, over which the rails are laid.
receiving hopper has a slanting bottom to

Coal

is

Three blower motor panels.

receiving

One

The

synchronizing equipment.

/

1

in pairs

phase Curtis turbo-generators.

Two

1

—

November

10,
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feed the coal by gravity through a valve which is
only opened when the skip is in the correct position for loading. The loaded skip is raised by
means of a hoisting engine till it reaches the
of

level

tipped

automatically
the deflector, when it is
the crushing hopper, the smaller coal
through the screen and the larger coal

into

passing
being broken in the crusher in transit. From this
hopper the coal is fed into the gravity return car
by means of the valve at the bottom, when it is
conve3'ed by the automatic railway over the coal
it
is
tipped.
From those
bunkers into which
bunkers it is again fed to the coal cars on the
tracks on the boiler-room floor.
The ashes are taken from the boiler house in
cars and dumped into the receiving hopper, from

where they are raised
but

coal,

manner to the
thrown in the re-

in a similar

being

deflector

the

from that shown in the illustraashes are conveyed from the ash chute
to the ash-storage bin, from whence they are conveyed by means of a chute to cars on the railway
verse

direction

tion.

The

track.

Sub-stations.

To

reduce in potential the high-tension threephase current and convert it to direct current
disat
volts
eight
sub-stations
were
650
tributed along the line.
One is located in the
power house at Westville. There are three terminal sub-stations situated respectively at South
Camden, Clayville and Atlantic City, and four intermediate sub-stations, one at Glassboro, one at
Newfield, one at Mizpah, and one at Reega.

Equipments in the several different sub-stations
vary according to the requirements of the portion
The tables show the
of the road they supply.

number and
in

capacity of rotary converters installed
each sub-station and a list of the switchboard

Table No.

i.

— Sub-station

Rotaries.

K. W. Capacity of K. W._ Capacity of
Rotary Converters Additional Rotary
Converters ProAlready Installed.
vided For.

of Sub-station,

South Camden
Westville (in power house)
Glassboro
Newfield

2-750
2-750
2-750
2-750
2-500
2-500

Clayville

Mizpah
Reega

Taele No.

2.

Sub-station Switchboard Panels.
a

a
1
>
Panels.

a,

«

•S

O

bt

2

C.

rotary

converter

D.

C.

rotary

converter

D. C. feeder panels
Blower motor panels
High-potential
incomingHigh-potential

D

B

5°
A.

temperature rise not exceeding 55 degrees.
The
transformers are all supplied with taps giving one-

and two-thirds of the working voltage to
enable converters to be started from the alternating-current side. This method of starting needs
no synchronizing, and should the direct-current

33

2

2

2

2

2

2
2
6

2
2

2
2

2
2

2

4
2

5

2

4

2

4
2

2

2

2

2

2

2

2

2

2

2

4

1

polarity

wrong

of

the

direction

2
2

outgoing-

rotary converters are all of standard Gendesign, and are capable of running
150 per cent, full load for two hours with a

3.

Lishtingarrester

Room

at

it

is

chance

readily

Inspection
Inspection

Electric

Fid.

machine

to

come

in

the

changed by means

be delivering power to the line within a minute.
Three air-cooled transformers are provided for
operation in conjunction with each rotary, and
these are located in each case with a view to the
further extension of the sub-station, and as they
are all of standard design it is not necessary to
go into details regarding their construction.
The disconnecting switches and lightning arresters in each sub-station are located in a separate room (Fig. 3). The high-tension circuits are
of bare copper wires supported on insulators on a
pipe framework, and each pole of the oil switches
In
is enclosed in a separate brick compartment.
all cases the instruments and oil switches are of
General Electric design. Fig. 4 shows the interior
of the Atlantic City sub-station.

The
at
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of the field-reversing switch provided for this purpose. By this method any of the rotary converters can be started, run up to full speed, and

1-750
1-750
1-750
1-750
1-750
1-750
1-750
2-1000

2-75Q
2-750

Atlantic City

eral

IN

third

panels.

Name

STEAM TURBINES

FIG. 2.

terminals.

Newfield Sub-station.

Sheds.

have been built at the three
largest one is on the dock at

sheds

The

Fie.

4.

Camden,
This

is

wide,

just back of the

new passenger

terminal.

a three-track shed 221 feet long by 56 feet
accommodating nine cars, with room for

storeroom and small machine shop at the
end opposite to the entrance. All tracks have pits
provided with steam heating, electric lights and
receptacles and compressed-air outlets for cleanoffice,

ing.

The

third

rail

is

not carried into the shed,

overhead trolley being used instead. The center
track has overhead hand-operated crane, with runway extending into the machine shop. At Atlantic
City the shed is of the same general arrangement,
but smaller. The shed at Millville has one track
and is of sufficient length for one car, with space
to work around a truck when run out at one end.

High-tension Transmission Line.

The

33,000-volt high-tension transmission

line

is

throughout. It is Y-connected, with
the neutral grounded, and consists of six No. 1
B. & S. hard-drawn solid-copper wires mounted
on porcelain insulators. The poles are of chestnut,
their height being 45 feet, with extra long poles
where special conditions require. They are spaced
125 feet, but at street crossings the spacings. are
reduced to 100 feet. Head guys are used at distances of approximately one-quarter of
a mile.
There are two cross-arms, the top arm being 12
feet in length, carrying four insulators, while the
lower arm, which is eight feet six inches, carries
two insulators. The six wires form two inverted
in

duplicate

Interior of Sub-station at Atlantic City.
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equilateral

triangles,

are

triangle

and

42 inches

are

triangle

.transposed

between each sub-station.
Cross-arms are bolted
additional

the

to

the

each
each

on
in

complete

one

by

support they are

insulators

The wires

apart.

spiral

and as an
with galvan-

poles,

stiffened

Locke insulators are used, made
parts and designed to stand double the
working pressure. Each petticoat was tested sepIn each
arately, the top section to 45,000 volts.
case these tests lasted four minutes, and following
this the assembled insulator was subjected to 85,000
volts for 10 minutes, and also a precipitation test
ized-iron braces.

three

in

was made at 52,500
mounted on iron pins.

A

The

volts.

insulators

are

The work of bonding the third rail was
accomplished at the rate of 660 bonds a day.
The third-rail jumpers are of especially neat
design.
They are used at all grade crossings and
wherever continuous third rail is impracticable.
The cable is drawn into a black bituminized fiber

Westville.
For protection,

feature of the transmission line is
the method of protection from lightning, which
consists of a seven-strand galvanized-steel cable
5-16 inch in diameter strung for the entire length
of the line on top of the transmission poles, four
feet above the. nearest active, wire, and provided

with ground connections at every

fifth

pole.

This

form of protection from lightning is believed to
be an efficient supplementary adjunct to the arresters.

In all there is 71 miles of transmission line.
This was erected at a speed of from one-half to
two miles a day; the work including the digging
of holes and pole erection, besides the stringing

company's

the

is

triever,

all

-in

the

Atlantic

rail

is

three degrees of heat.

and

stations

Camden yards

the

track,

third

rail.

City and
protected by a
wooden top and side guard. This consists of a
two-inch plank carried on castings attached to the
top of maple posts, which are secured to the
Opposite
third rail at intervals of about six feet.
all platforms the rail is further protected by a
plank fastened to the side of the rail.
At Atlantic City, where the tracks cross the
Thoroughfare, a new drawbridge has been built.

At

on

equipped

in

(as

5)

reaching the third

fully

car,

The combination baggage and

and on the roof between the trolley bases
a box containing the lightning arrester,
trolley cut-out switch and trolley fuse.
The cars
are heated by Gold cylindrical heaters, one being
under each seat and a total of 28 heaters per car.
There are two coils in each heater, thus providing

crossings

all

the fence turns in from the property line
to meet Climax cattle-guards at the edge of the
crossings.
In this way the public is prevented from
Fig.

/

shown

are

and %t

in,

Both ends

of the cars are provided with vestibules.
The cars
are 55 feet S l 2 inches long over buffers and 46
feet six inches over body.
The total weight of

right-of-way

in

laid

is

covers

1906

is
89,000 pounds.
mail cars are of the
same general dimensions as the passenger cars.
All cars are provided with a 50-candlepower incandescent
electric
headlight
and two electric
markers or route lamps on the hood at each end.
In the interior of the car there are five five-light
clusters and in the saloon there is a single lamp.
There are two lights in each vestibule.
Each car has two trolleys, each with a re-

a solid concrete protection.
employed to protect the
Those for a single-cable jumper
cable terminals.
are of the round form and those for double cable
of an elliptical shape. Fig. 5 shows the jumper
boxes and third-rail covering at a crossing at

which

tube,

Terra-cotta

io,

Fifty-eight passengers can be seated.

lar mils.

fenced

unique

November

there

is

In the vestibule, at the saloon end of the car,
on the motorman's side, there is a switchboard
on which are mounted the headlight and air-compressor switches and fuses, the switch for cutting
out the contact shoes when operating on trolley,
the trolley cut-out switch and current limit relay.
This switchboard is provided with double steel
doors lined with asbestos and is accessible from
the

vestibule.

Trucks.

The motor and

trailer trucks are of the

M.

C. B.

double side-bar equalized type somewhat similar
to those used on the cars of the Interborough
Rapid Transit Company and the Long Island Railroad, but with greater wheel base.
The general
dimensions of the trucks are as follows
'

Gauge

of track

4 ft.
4 ft.

Distance between backs of wheel flanges
Wheel base
Weight of motor truck complete without motors
Weight of trailer truck complete
Weight on center plate (car body light) motor truck.
Weight on center plate (car body light) trailer truck.

8%
sH

in.
in.

7 ft. o in.
14,934 lbs.
9,653 lbs.
25,384 lbs.
26,065 lbs.

Brakes.

The

cars

are

equipped

Westinghouse

with

with

hand brakes and

quick-service

automatic

air

brakes, Schedule "AMT." This brake schedule includes the brake valve, brake cylinder, triple valve,
feed valve for reducing main reservoir pressure

pounds, the brake pipe
for
train
line,
gauges, reservoirs, etc., together with
what is known as the control line. This line extends through the train, and besides insuring uniform pump labor on all cars, provides, in connection with other apparatus, for the graduated release.
The motorman is able to divide the process
of release into as many steps as may be desired,
securing the same flexibility as with straight air.
to

70

switches,

Motor and Control Equipment.
FIG. 5.

CATTLE GUARDS, JUMPER BOXES AND THIRD-RAIL COVERING AT A CROSSING ON WEST JERSEY AND
SEASHORE ELECTRIC RAILROAD.

were furnished and inby the General Electric Company.
There
are two G.E.-69 motors, which are 200-horsepower units, on each car, while the control
system is of the Sprague-General Electric automatic multiple unit type.
The controllers are so
arranged that current is cut off from the motors
throughout the train and the brakes are applied
automatically should the motorman release his hold
Electrical car equipments

stalled

of

six

wires and tying them

respective

The Third

to

their

amount of steam
at

third rails on this
rails

on

continuously
double-track road
time demanded a
the part of those
fact

the

draw are connected

approaches

when the
connected.

shoes, so that

Rail.

that

a

large

and double-tracking was
the same time materially added to

draw
In

to the

by sliding contact
is

closed the rail

addition

to

this

is

two

1,000,000-circular-mil submarine cables are provided

connecting the
draw does not

so that the opening of the
interrupt the circuit.
The sub-

rails

marine cables for the return

circuit

are

bare.

traffic

The rails used
Pennsylvania Railroad
standard cross-section and composition
they are
in lengths of 33 feet, weigh 100 pounds to the
yard and have a conductivity about equal to that
of a copper rod of 1,200,000 circular mils.
This
tvpe of third rail was used in order that it might
be interchangeable with the track rails.
the difficulties of the undertaking.

for this purpose are of the

;

The

The
third

To install the third rail for a
of this length in the prescribed
considerable amount of skill on
organizing the work, and the
going on

position

in

insulators.

are of reconstructed granite, and
are held in position by a metal-centering cup which
insulators

is
secured to the long ties by means of a lag
screw. The
insulators
arc
spaced about eight
feet
apart.
The top of the third rail is z z
inches above the top of the track rails, and its
gauge 26 inches distant from the gauge line of

A

the adjacent track rail, these dimensions constituting the standard of the Pennsylvania Railroad and

Trolley Line.
Trolley construction between Newfield and Millville and on the stretch of track between Haddon
Avenue and South Gloucester is of the span type,
with poles spaced at a distance of 100 feet, and
where practicable the high-tension transmission
poles have been used for supporting the span wires.

Through Camden the greater part of the

wires are of standard galvanized steel Y% inch in
diameter.
The lightning arresters are installed

sheds,

at

approximately 1,000 feet apart.

For

initial

combination

service

baggage

The conversion

tions

West Jersey

:

The

construction

of

double-tracking,

grading,

and

of the lines of the

new

bridges,

the

terminals,

inspection

changes in existing tracks,
changes in telegraph lines,

installation of a special telephone system,

were

62

carried out by the regular engineering and maintePennsylvania
nance-of-way departments of the

and

Railroad Company.

Cars.

changed and the interior finish is of mahogany inFig. 6 shows a train of motor cars.
stead of oak.

cealed

Elevated

and Seashore Railroad from steam to electric traction was carried out by the following organiza-

area of 500,000 circular mils, giving a total area of
copper per third-rail joint equal to 1,000,000 circu-

The approaches of the third rail arc made of
iron.
The third rail is bonded with con-

cast

Boston

Organization.

trolley

is

ribbon bonds with solid-copper
terminals
comprescd into one-inch drilled holes in the rail.
There are two bonds to a joint, and each has an

city.

24 equipments supplied to the
road some 18 months ago.

on tubular steel poles. The trolley
suspended 22 feet above the top of the track
is
rails.
The length of line between Newfield and
Millville is approximately 10 miles.
The trolley
wire is of No. 0000 grooved section.
The span

construction

passenger cars and six
mail cars have
been
provided. All of the cars are motor cars, the
motor and central equipment being the same on
all.
In preparing the design of these cars, the
engineers of the railroad followed the general design of the standard Pennsylvania Railroad coaches,
except that the height is less than the standard to
decrease the weight, the shape of the roof is

Long Island

Railroad, and also interchangeable
with the Interborough Rapid Transit of New York

the

of the controller handle.
For the sake of brevity, these equipments will
not be described in detail, as they are of standard
General Electric design.
With the exception that
each car is provided with a trolley and third-rail
shoe, the control system is similar to that on the

The

l

installation

of

the

interlocking

plants

and

automatic block signaling was carried out by the
Union Switch and Signal Company in accordance
with plans of the signal department of the Pennsylvania Railroad Company.
The new cars and trucks required for the electric
service were designed by the motive-power department of the Pennsylvania Railroad Company.
The entire contract for the electrical equipment,

—
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including the construction of the power house, substations and the electrical equipment on the cars,
was awarded to the General Electric Company, and

changes and telegraph stations which will be under
the supervision of the electrical department.
Mr. Dixon has been in charge of electrical illu-

in

accordance with the plans and under the superengineer of
of Mr. George Gibbs, chief
electric traction, in consultation with the officers
of the railroad company. Stern & Silverman of
Philadelphia were appointed by the General Elec-

miriations

vision

was

several

at

expositions.

assistant to Luther

Stringer,

Louis as assistant to the

St.

late

At

Buffalo

he

and he went to

Henry

Rustin.

the two parts (g) and (h)
poles are quite brought
together, the flux produced by the armature coils
passes almost entirely through the part (h) of
variations

of

the

of flux

field.

in

When

the

The flux
minimum in

the field structure.

(g)

when

it

is

These variations of flux

A

Reciprocating Electric Motor or

Dynamo.

may

A

dynamo-electric machine of startling originality has recently been patented in the United
Departing
Paris.
States by Paul Boucherot of
from the general idea of causing induced magnetic
poles so to act upon electromagnetic fields as to
produce a magnetic torque directly available for
motion, the
inventor
the production of rotary
causes these forces rectilinearly to attract and repel each other, as shown in the motor here de-

in

this

be utilized

Returning

(h),

in

and vice versa.

in the coils

(j)

(k')

(k

2

)

whence production of
alternating movement, and this work

induce electromotive

work

maximum

thus

is

any desired manner.
principal arrangement illusand 2, it remains to examine in

in

the

to

trated in Figs.

forces,

1

scribed.

A cast-iron base plate (H), Fig. 1, carries the
U-shaped laminated field core (h), which has
mounted on its inwardly projecting arms the coils
2

copper wire.
insulated
these coils the coil (j) is mounted
on a similarly laminated core piece (g), forming
the middle of the field, and integral with it. These
parts, which the inventor describes as the "ondulofluxer," correspond to the field structure of ordinarily known machines, and will here be described
(k

(k')

)

ordinary

of

Midway between

The

such.

as

(k') and (k
(j)
series or in parallel,

coils

)

are

MOTOR-CAR TRAIN ON WEST JERSEY AND
SEASHORE ELECTRIC RAILROAD.

currents.

alternating

ceive

when they are in parallel.
Rigidly supported on standards (d), two vertical
spring plates (c) (c) carry the reciprocating armatube by means of the solid blocks (b), (Fig. 2),

of this circuit

Company

trie

as their general sub-contractors,

Company,

and

acted
as general engineer for the power house and subcontractor for the piling and foundations.
The whole of the electrical work was under the
personal supervision of Mr. W. B. Potter, engi-

the

Scofield

Company,
Hewes, Mr.

Electric
Elliot

what manner the two alternating movements produced are converted into continuous circular movement.
With this object, two transmission rods
2
(!') and (l ) control, by the intermediary of flex2
ible connections (m') and (m ), two levers (n')
and (n 2 ), which transmit the amplified alternating

movement
(q*)

to four connecting rods (q') (q2 ) (q°)
by the intermediary of four flexible connec2

The

electrical

illumination

many

and

projectors

from

lofty

positions

s

FIG.

A RECIPROCATING ELECTRIC

I.

MOTOR OR DYNAMO.

will
2

harbor and miles of surrounding coun-

This work is under the direction of Mr. W. M'.
Dixon, chief of the Department of Electricity.
With a corps of skilled electricians he is pushing

are bound together at their ends, only, by bolts
passing through the blocks (b). The springy cores
s
2
2
(a') (a ) are wound with coils (e') (e ) (e ) (e*),
and
current,
continuous
energized
by
a
are
which

the

try bright.

the installation of electricity as rapidly as the conditions

On

and the wiring
already complete.

permit,

will

the buildings

is

some

in

of

government pier will be strung 30,000
incandescent lights, and 62,000 will dispel the
darkness on the main court. Besides the incandescent lights, there will be the searchlight effects.
These will be in keeping with the naval features

and will keep the warships and other craft at
anchor on the waters of Hampton Roads plainly
discernible
will be

high

a

of

jector,

On
ular.

feet

at

located

night.

Fifteen

tower will

projectors

court,

one of the largest ever

built.

"Warpath" the lighting

the
It is

high,

33-inch

and on the top
be placed an 80-inch pro-

on the main

will be spectaccontemplated to erect a steel tower, 60
at the head of one of the streets on

"Warpath" and from

30-inch

projectors
will flash.
This tower will be provided with automatic color screens, and in revolving the lights
will vary from red and green to white and blue.
complete system of patrol lighting will cover
the flower fence that encloses the grounds and
the

this

A

numerous
intervals

arc lights
throughout.

will

be

On

the

placed

canoe

"Flirtation Path" will be installed the

at

suitable

and
most unique
trail

This will be in keeping with
the part of the grounds in which the lights will
be placed. More than 1,000 winking or "skiddoo"
lamps .will be hung in the vines and shrubbery that
arise on either side of the "Flirtation Path," and
they will wink and blink from seven o'clock in the
evening until midnight.

scheme of

lighting.

In installing the electrical wires, 150,000 feet of
This includes
will be used.

underground conduit
the

wound as to produce consequent poles at
middle of their respective core pieces. The
pole developed at the middle of (a') is of the
opposite name to that of the pole developed at the
2
middle of (a ).
The two magnetic fluxes thus created then pass
To this end, in the middle of each
into the field.
2
of the bundles of plates (a') and (a ) is fixed in
anp appropriate manner a laminated pole-piece
that is to say, a pole-piece constituted by thin
insulated plates (f) as regards the bundle (a')
2
and (f2 ) as regards the bundle (a ). Upon each
side of both of these pole-pieces the lines of force
emerge. Those from (f) are able to join those
2
from (f ) in two ways either by passing through
are

so

the

the

wires for the fire-alarm system, telephone ex-

(x),

sate for the efforts of inertia peculiar to the levers
2
(n') and (n ) and to the connecting rods (q') (q 2 )

which unite the core pieces (a') (a ), consisting
of bundles of magnetic spring-steel blades, which

make

utilization

springs

Jamestown

the

at

4

machine or apparatus. The small
which connect the levers (n') (n 2 )
to the box containing the lower ondulofiuxer (h),
are merely intended to partially or wholly compensired

Jamestown

Ter-Centennial will be one of the great features of
the big fair to be held next year on the shores of
Hampton Roads, Norfolk, Va. More than 350,000
lights, it is said, will be used in illuminating the
exposition grounds, piers and amusement devices,

3

The four connecting
(p')
(p ) (p ) (p ).
rods in alternating movement control four con2
3
necting lugs (r')
(r )
(r )
(r*), and by their
thrust communicate a continuous movement to a
•

Clapp.

Electrical Features of the
Exposition.

MOTOR OR DYNAMO.

wheel (s), keyed upon the shaft (t), supported
by the bearings (u) (u), and itself carrying the
flywheel pulley (v), from which the movement is
then transmitted, by means of a belt, to any de-

by Mr. J.
C. E. Eveleth and Mr. W. H.
assisted

directly

A RECIPROCATING ELECTRIC

2.

tions

General

department,

engineering

railway

neer,

Philadelphia,

of

also

FIG.

con-

and all reThat is to say, the
alternating current comes from the source of energy when they are in series and from the branches

nected either in

FIG. 6.

2

—

the part (g) or the part (h) of the field structure.
The portion of this machine here described as
the armature is termed the "continuo-fluxer" by
the

inventor.

Fig. 3, shows the connections with
sources of continuous current and of alternating current and the different coils in the case
where the series connection is adopted throughout.

The diagram,

the

operation of the machine is said to be as
Under the influence of these currents
2
the poles (f) and (f ) are alternately attracted
and repelled. The connections being suitably es-

The

follows

:

and repelled
2
and re)
pelled by (j). The variable forces acting upon
2
2
(f) and (f ) are symmetrical, (f) and (f ) sepmachine
center
of
the
or
approach
the
from
arate
simultaneously. During these reciprocating movements of the parts (f) and (f2 ) the air gaps on
each side of these poles vary, thereby producing
tablished,

by

(j),

(f)
while

attracted

is

2

(f )

is

by

attracted

(k')

by

(k

4

(l ) (l ) ' n order to prevent the transmission of
these efforts of inertia by the rods (1') and (l 2 ).
The inertia of the connecting lugs or of any other
parts may likewise be compensated
by additional springs.
It will be observed that the amplitude of the

reciprocating
for

is
exceedingly small, being, in fact,
limited to the travel allowed by the spring of the

reciprocation

The inventor shows a form of his machine
which the poles (f) (f 2 ) are free to oscillate
without restraint from the armature cores (a')
2
(a ).
But as he himself criticizes this amplificaplates.
in

tion,

and

as

it

is

difficult

to see

how

it

will oper-

ate successfully, this part has not here been shown.
In view of the exceedingly small extent of lon-

gitudinal

motion,

the

device

must

depend

/{ s\J\

\V.

J

upon

JKUrnetutg
Ctwn*n&.

A RECIPROCATING ELECTRIC MOTOR OR
DYNAMO. DIAGRAM OF CONNECTIONS.

FIG. 3.

—

the great velocity of oscillation, and the amplification of these movements by the bell-crank levers

and link motions described.
It is further asserted by the inventor

that,

like

every electric machine, this apparatus is reversible
and can be employed as a generator of current
whether the motion of some rotary motor be converted into reciprocating motion or a reciprocating
motor be applied directly. For example, the ends
of each of the rods (1') (1') may be connected to
a piston of a steam, gas or other motor, which,
under the action of the fluid employed, will give
the necessary reciprocating motion for the production of alternating current.

No less than 156 patents issued by the United
States Patent Office were assigned to the General Electric Company last year.

WESTERN ELECTRICIAN

3/6

Eichberg's Control of Alternating-current Motors.
Friedrich Eichberg of Berlin has invented an inimprovement in the control of alternating-

teresting

current motors of the commutator type, which he
has assigned to the General Electric Company of
In a former invention Mr. Eichberg
Schenectady.
and Gabriel Winter disclosed a form of alternating-

current motor having three windings, one of which
be termed the "inducing winding," supplied with
single-phase alternating current, the second relatively
movable to the first and in inductive relation thereto,
which may be called the "induced" winding, and the

may

which may be called the "magnetizing windfrom the secondary of a
series transformer, the primary of which is in series
The magwith one of the first two windings.
netizing winding is arranged to produce a magnetization at an angle to that of the other two windings,
which, co-acting with the currents of the other two
Either the
windings, produces the motor torque.

winding betwen these brushes acting as the magnetizwinding.
The second set of brushes (b b)
short circuits the motor on the lire of magnetization
produced by the stator winding (A), and the portions
of the rotor winding between these brushes act as
the induced winding. The inducing winding, which
is

shown

as the stator winding,

connected, as be-

is

secondary of the series transformer (T).
The number of turns of either primary or secondary
of transformer (T) may be varied.
Various modifications of the arrangement of the
motor windings are also described by the inventor.
fore, to the

Electric

Speed Indicator

1906

io,

New York Central
in New York City.

of

Railroad Terminals

An instructive and interesting address was given
before the Chicago branch of the American Institute of Electrical Engineers on the evening of
November 2d by M'r. Bion J. Arnold, whose
subject was "The Electrification of the Terminals
in New York City of the New York Central
Railroad."
As one of the commission of the consulting engineers having charge of the supervision

for Auto-

mobiles.

ing," supplied with current

rVWi/WSiQ

Electrification

ing

third,

.

November

A

new speed

mobiles

indicator

and recorder for autoout at Paris by O.

brought

been

has

running speed of the
Schultze.
It registers the
car on a dial, and also gives the total mileage on
another counter. The latter is of value in order
to determine the consumption of gasoline, oil, pneumatic tires, etc., per mile of run. The apparatus
allows the owner to check up the running of his
car, especially as regards the efficiency of the mocompare the results with those of
tor, and to
preceding periods. Besides, he is able to hold the
car on the road at the speed which is found to
be the best for general use, and thus save the
wear of mechanism. The legal speed can be adhered to, which
regards the
method is used
is solid and not
to the absence
as

may

save

him some annoyance

regulations.
An electric
in the Schultze indicator, which
likely to get out of order, owing
police

of complicated mechanical parts.
construction of the device is simple, consisting of a U-shaped permanent magnet, to which a
flexible cable transmits the movement from the
(See accompanying illustration.) Over
car wheel.
the magnet is pivoted a light copper disk, counterbalanced by a spring. As the magnet revolves, it

The

FIG.

I.

DIAGRAM OF CONNECTIONS OF EICHBERG'S

MOTOR CONTROL.
induced or inducing winding may be stationary, and
the magnetizing winding may be placed on the stator
or rotor and combined with one of the other windings
or independent therefrom.
The present invention consists in connecting the
magnetizing winding to the source and supplying the
inducing winding from the secondary of a transformer, the primary of which is in series with the

OUTLINE MAP OF ELECTRIC ZONE OF NEW YORK CENTRAL
IN NEW YORK CITY AND VICINITY.

magnetizing winding.
Fig. 2
Fig. I shows a diagram of connections.
shows diagrammatically the invention applied to

of

this

great

work,

Mr.

Arnold

is,

of

course,

the control of an alternating-current motor of the

well qualified to speak on this subject.
He talked
without notes and illustrated his remarks by lan-

commutator

tern-slide

type.

In Fig. I (C) represents the magnetizing winding,
connected to a suitable source of current. (A) represents the inducing winding, displaced go degrees
from (C) and connected to the secondary of the
transformer (T), the primary of which is in series
with the magnetizing winding (C). (B) represents
the induced winding, which in this case is shown as
the rotor provided with the brushes (b b) connected
to short circuit the winding on the line of magnetization produced by the inducing winding.
(S) represents a switch by means of which the ratio of the
transformer (T) may be varied so as to control the

pictures.

Commencing with a brief historical
the work of equipping the New York
of the New York Central for electrical

of
terminals

recital

operation,
the speaker went on to explain that the current
for this work will be generated in two power
houses, one at Port Morris and the other at

Yonkers.

The former

power houses are

is

now

in

service.

These

each to
contain, ultimately, six 5,000-kilowatt General Elec-

tric

ELECTRIC SPEED INDICATOR FOR AUTOMOBILES.
sets

up Foucault currents

in the

copper disk, which

drawn along with it against the action of the
spring. There is thus a certain position of the

is

disk corresponding to any given speed. The shaft
of the disk carries a pointer which moves over
the dial, as shown, and which shows all the speed
variations.
Contrary to the action of a centrifugal
device, the pointer remains very steady and does
not oscillate, even under the shocks of the car
on the road. The flexible cable is made to work
a set of disks mounted below the dial, so as to
count the total mileage, on the principle familiar
in mechanical speed recorders. Thus two indicators
are contained in a very small volume. The counter
is fixed on the dashboard, and the flexible cable
is connected below to one of the main shafts of
the driving mechanism, and the transmission passes
through the car body and does not give a bad appearance.
grooved pulley is fixed on the shaft
of the car, and connects with the pulley of the
flexible cable by spring belting.
The diameter of
the car pulley is determined by the diameter of
the running wheels, that of the shaft, and the
gear or chain ratio. The mileage counter runs

practically

turbo-generators,

in

duplicate,

making the

total

installation

These power houses are cross60,000 kilowatts.
connected, and either one of them, by running
the generator units at 50 per cent,
capacity to Carry the entire system.
of a

serious

breakdown

road will not be tied up.

in

overload,

has

Thus in case
one power house the

In

fact,

throughout the

A

_

EICHBERG'S CONTROL OF ALTERNATINGCURRENT MOTORS.
motor torque. The winding (C) may be placed
upon either stator or rotor and may be combined
with the induced or inducing winding or may be
independent therefrom.
In Fig. 2 the magnetizing winding is placed on
the rotor and combined with the induced winding,
the winding (B) in this arawing performing the
functions of both magnetizing winding and induced
winding. For this purpose it is provided with two
sets of commutator brushes, one set (1/ b') being
connected to the source of current through the primary of transformer (T), the portions of the rotor
FIG. 2.

up to 10,000 miles, after which
zero, while the speed dial may

it

falls

read up

back to
to

ioo

miles an hour.

Light and Power Rates
The Chicago

in

Chicago.

City

Council committee on gas,
oil and electric light has
re-opened negotiations
with the Chicago Edison and Commonwealth Electric companies in the matter of passing an ordinance reducing the electric-light and power rates,
a course, however, which
the
companies
had
already taken voluntarily. Preliminary to the committee's report an examination of the companies
books has been suggested, and this has been agreed
to by the central-station people, provided an agreement can be reached as to who shall name the

commission

to

make

the

investigation.

STEEL SUBURBAN MOTOR CAR FOR NEW YORK CENTRAL.

been
precaution
has
installation
every
without regard to expense, to insure reliability of operation, as the terminal service is so
large and of so much importance that this con-

whole

taken,

was a prime necessity.
Each power house has a separate switch-house,
following the example of the Fisk Street power

sideration

house of the Commonwealth Electric Company in
Chicago. Alternating current is generated at 11,000
volts, 25 cycles, and is transformed to direct curof
sub-stations
of 600-650 volts at eight
standard construction. This direct current is fed
rent

a third rail, whence the direct-current electric
Translocomotives and motor cars are operated.
mission from the power houses is accomplished
by copper wires supported by steel poles and
wooden cross-arms.
The third rail is divided into one-mile sections
to

:

November
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junction points arautomatically in case
of derailment when otherwise there would be a
short-circuit between the third rail and the track
rails.
The third rail is the Wilgus under-conTo protect the third rail from accitact type.
dental contact by men or animals, a covering of
fiber is provided.
Large storage-battery auxiliaries are installed
circuit-breakers

with

ranged to open the

in

the

sub-stations,

at

the

circuit

and these have

sufficient

377

that is, a system using alternating-current
motors on the cars, had not been developed to
such an extent that the engineers in charge felt
justified in employing it in such an enormous
undertaking.
It is also true that with a given
weight it is not possible, even at the present time,
to get as powerful a locomotive with alternating

Number

current as with direct current.
To another question Mr. Arnold said that per-

Normal rotary capacity
Momentary capacity of storage batteries.
Hourly capacity of storage batteries

tern,

ultimate capacity of 60,000 kilowatts and a normal
initial capacity (eight 5,000-kilowatt units) of 40,000
kilowatts.
Together they have initial capacity for

32 625-horsepower boilers.
For sub-stations Mr. Katte gives these figures
INITIAL ELECTRIC
of

ZONE.

sub-stations

ca-

4

Number

both power houses should be shut down. Thus
another insurance against interruption of the service is provided.
All motor cars which will be used in subways
or tunnels are constructed entirely of steel and
Two hundred of these cars
are non-inflammable.
have been ordered.
Each is equipped with two
200-horsepower
direct-current
motors,
and the
Sprague-General Electric multiple-unit system of
control is used, so that the cars can be operated
singly or in trains of any number of cars.
In addition to the suburban service a large number of through trains are handled, and these will
be pulled through the Electric Zone to the Grand
Central Station by powerful electric locomotives
which will replace the steam locomotives at Yonkers.
Twenty-eight of these electric locomotives
are now delivered.
Each one weighs 100 tons and
is
equipped with 2,200 horsepower in direct-current motors.
These locomotives have made as
high as 83 miles an hour, although the normal
high speed is 60 miles an hour. There are 37 feet
long.
The armatures of the motors are mounted
directly on the axles of the driving wheels, the
fields of the motors being rigidly attached to the

Normal rotary capacity
Momentary capacity of storage batteries.
Hourly capacity of storage batteries

if

work well

in

practice.

An

interesting

feature

of the locomotives

is that they are equipped with
steam boilers, operated by oil fuel, to generate
steam to heat the through trains to which they
are connected. The suburban trains have electric

heaters.

The

terminal yards at and near the Grand Central Station in New York are about 40 acres in
extent.
Nearly all of this area w.!S excavated in
solid rock for a depth of from 30 to 80 feet.
This
was necessary to provide a double-deck terminal
system, the express trains coming in on the upper
level and the suburban trains below them.
In
addition the excavation made it possible to lower
the street viaducts over the tracks so that they
might be crossed by teams, which was not the
case before the electrification.
It

is

interesting to note

that the

sub-stations
..

there are 25 miles of tracks, while there is capacity for 1,200 cars, handled on 41 platform tracks.

AERIAL TRANSMISSION LINE, NEW YORK CENTRAL
RAILROAD.
sonally he believed that all conductors for electric
should be overhead and not on the ground
under people's feet.
It is quite possible that in
the future overhead conductors will be insisted

cars

upon. In that case alternating current will be indicated for heavy railroad work.

Some

facts
and the accompanying
reproduced by the courtesy of the

additional

illustrations are

American

Institute

of Electrical Engineers,

NEW YORK

in the

NEW YORK CENTRAL

Proceedings of which body for October Mr. E. B.
Katte, electrical engineer for the New York Central,

gives a

summary

In this terminal are 100,000 tons of steel and 260,000 cubic yards of concrete, while 3,000,000 cubic
yards of excavation is needed.
Actual work on the Grand Central Station im-

provement

was begun August 17, 1903, the
the Legislature authorizing the change of

of

power having been passed

tive

May

of the terminal electrification.

The engineering staff of the road
complete plans for the electrification
Central Station to South Croton on
River division and from the Grand

1903.

experimental electric locomotive was run October 27, 1904, and the first electric locomotive was
run in New York city on July 20, 1906. The running of the first electric train into the Grand
Central Station took place on September 30, 1906,
and as the agreed completion of the change of

first

RAILROAD.

motive power was July 1, 1908, the
Central has anticipated the date of
fixed

New York
change,

as

by law, by nearly two years.

has prepared

from Grand

the Hudson
Central Station to
North White Plains on the Harlem
division.
This territory is known as the "Entire
Electric Zone."
The part now installed and in
operation is known as the "Initial Electric Zone."
It extends from Grand Central Station to High
Bridge on the Hudson River side and to Wake-

Formulas for Babbitt Metal.
[From the Question Box ol the American Street and Interurban
Railway Engineering Association, presented at the Columbus
convention, October

In case babbitt

17,

is

iqo6.]

used,

what

is

the formula?

Answer.— In making

First

the babbitt metal for
armature bearings for various types of motors the
following formula will be found to be quite satisfactory
:

Per
Cent.

Tin
Antimony
Copper

82
10
8

total terminal

100

and improvements of the New York
Central, in and near New York city, including
the new Grand Central Station and the excavation, involve an expenditure of between $65,000,000
and $75,000,000.

The copper should be added after the other mixture is thoroughly melted.
As a simple shop test

KING

S

BRIDGE SUB-STATION ON NEW YORK CENTRAL
RAILROAD.

address

versus the direct current for heavy railroad work.
The speaker explained that whereas he believed
in alternating current for heavy railroading, nevertheless at the time when the decision was made
for the New York Central, two or three years
ago, the commission of engineers decided that it
would be folly to take any chances or make any
experiments.
At that time it was known that
the direct current could be relied upon absolutely
to do the work, but the alternating-current sys-

7,

act

moThe

Turbine Room, Port Morris Power Station.

CITY TERMINALS OF

electrification

At the conclusion of his extremely interesting
(of which a bare outline is here given)
Mr. Arnold answered a number of questions.
Several of them related to the alternating current

8
27,000 kilowatts
.37,786 kilowatts
12,595 kilowatts

Approximate weight of transmission-line copper
Initial Zone is 1,500,000 pounds and in Entire
Zone 3,000,000 pounds.
Third rail is of steel
weighing 70 pounds to the yard.
In the Grand Central Station terminal alone

ELECTRIFICATION OF

to

of

in

Leaving High Bridge. (Train Contains Eight Cars and Weighs 550 Tons.)

frame of the machine. The air gap is about 54 of
an inch. This simple arrangement has been found

15,000 kilowatts
.22,342 kilowatts
7.447 kilowatts

ENTIRE ELECTRIC ZONE.

pacity to operate the terminal system for one hour

First Electric Train

..

(See map.)
on the Harlem division side.
The distance from Grand Central Station to WakeHaven Juncfield is 13 miles and from Mott
tion to High Bridge is four miles, making the
total line mileage in the Initial Zone 17 miles.
field

In the Entire Zone, when completed, the length
of road electrified will be 52 miles (Grand Central Station to North White Plains, 24 miles; M'ott
Haven to South Croton, 28 miles). The grand
total track mileage to be electrified under present
plans

is

for testing babbitt metals of various makes to insure uniformity in the metal and also to determine
approxiately the material of which it is composed, a drop test will be found to be of advanThis should be arranged with a drop of a
tage.
known weight falling a certain distance, with a
record kept of the number "of blows required to
break a bar of the metal of various compositions.

Second Answer.

— Babbitt

formula:

Per
Cent.

Tin
Antimony
Copper
Lead

64.5
9.5

2.0
24.0

292.

The two power houses have together

a

normal

100.0

:

.
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389,
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recent

accident at Atlantic City on the

Seashore branch of the
is

evident,

elsewhere

ment

was

from the
in

this

draw

the

illustrated

issue,

practically

that

the

brand-new

385
385
385
386
386
386
386
387
387
387
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389
389
390

deplorable

West Jersey and

Pennsylvania

Railroad,

it

description

given

electrical

equin-

and

the

of

there

equipment

electrical

would be the third

fault

-These

closed.

is

and

planned,

jury

it

At

absolutely

this writing the coroner's

and no an-

disaster,

cause

the

of

were carefully
that there was any

not likely

is

when

current-path

shoes

investigating the

still

is

nouncement

of

accident

the

1906
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Arts and

Sciences, while Professor Noyes' award
comes from the Count Rumford Fund of the
American Academy. The Ansonia Brass and Copper Company has given the laboratory a diamond
worth $350, which will be used in insulating the

electrode within the bomb used in the investigaof conductivity at high temperatures.
The
diamond will eliminate the error due to contamination which has arisen when quartz insulators
have been used.
tions

The above

merely incidental and

course,

of

is,

fragmentary. But, nevertheless, the statement throws
an interesting light on the varied and original
character

work

of the

carried

And

on.

mark

is

equal

grade as to the one in Boston.

re-

Not only
embryo engineers in

are these institutions training

elements

the

the

as applicable to other technical schools of

of

profession

their

must be admitted, but

(imperfectly,

it

good purpose), but
they are in constantly increasing measure doing research work, and much of this work will have a
permanent and lasting value.
Manufacturers and
others engaged in gainful occupations dependent
to

still

on the applications of the laws of physics do well

and the eager students by
or by throwing

assist the professors

to

donations

money

of

or apparatus

open to inspection.

establishmentr

their

has

made.

been

Radio-telegraphy

Denatured alcohol has not
as

lists

competitor

a

to

yet

as

electricity

space

in

telegraphy

or

any

has

artificial

and probably it will not for some time
to come, if at all.
Those of our central-station
friends in semi-rural communities who have had
trouble with gasoline competition, and who feared
that cheap alcohol might prove as bad or worse,
may breathe more freely. Comfort comes from
the Department of Agriculture at Washington,
which, through Dr. H. W. Wiley, chief of the
Bureau of Chemistry, has undertaken to educate
the farmers regarding the manufacture of denatured alcohol.
Two bulletins were issued last

week devoted

description

the

to

the

of

sources

from which industrial or denatured alcohol may
be obtained, the method of manufacture and to
some uses to which it may be put; also giving
statistics showing the possibilities in the development of the industry.

From

Dr. Wiley's discussion of the subject the
is
reached that the manufacture of

conclusion

on a

alcohol

small

On

profitable.

scale

not

is

the subject

to

likely

prove

and manu"The principal

of sources

one of the bulletins says

facture

:

uses of industrial alcohol are illumination, heating,

power

and

manufacture of lacquers,
varnishes, smokeless powder, medicinal and pharmaceutical preparations, vinegar and ether.
When
industrial alcohol is made at a price at which it
can compete with petroleum and gasoline, it doubtless will be preferred for the purposes above menmotive

tioned because of

probable

that

gallon

As

the

the present conditions
alcohol

industrial

of 95 per
gasoline is

more

greater safety and

its

Under

ant odor.

at

much

less

it

pleasis

not

can be offered
than 40 cents a

strength."

cent,

now

telegraphy

entered the

lighting,

rate,

is

or

the approved term now, not

telegraphy

wireless

Hertzian-wave
decided

"wireless"

conference,

respectable

authority.

Berlin

the

and

is

it

aerial

So,

at

international

certainly

is

it

Well,

or

telegraphy.

very

a

good thing

a

to

have an official pronouncement on the subject at
any rate, as there has been some confusion in
the terminology of the new art.
Our own preference has been for "space telegraphy," without
prejudice, however, to the popular term "wireless,"
which is in common use. This choice, too, is that

many

of

of

the

experts,

issued by the United

telegraphy"

"space

for

more patents were

for

States Patent Office in 1905

than

for

"wireless

teleg-

The term "radio-telegraphy" is evidentlythought to be more distinctive than either, as inraphy."

dicating the electric radiation, or the transference

energy by means of electro-magnetic
up in the surrounding ether.
But it
may be objected that the new term is rather
awkward and also that the average layman will

of

electric

waves

set

it more obscure than the more familiar terms.
However, if all technical men will unite in using
it,
it
may be successfully grafted on everyday

find

Time

speech.

expression

can

alone

rather, the

(or,

whether the new
tell
newly adopted one, for

was proposed years ago)

it

The

will

"take."

adjourned on November 3d, and brief summaries of the "international radio-telegraph treaty" which it adopted
have been cabled to the daily newspapers in this
conference

international

We

country.

are glad to observe that the principle

of free intercommunication between all systems has

been adopted,

more

if

we

but

have

should

rejoiced

still

the congress had adopted the proposal of

United States that there be unrestricted exchange of messages between ship and ship and
ship and shore, regardless of the system used.
That would have simplified matters a great deal.
But from the outset Great Britain regarded it as
the

be had, even in small
quantities, at from 15 to 20 cents a gallon, 40-cent
alcohol, it is evident, has little terror for the
electric-light man.
to

indispensable that strict and efficacious regulations

When

attention

by

Thus

the

Electrician,

casually
this

the

modern

the

384
384, 385

Dominion of Canada
New England
New York

branch

Thoroughfare,

tact shoes to give a continuous

struck

Continental
Europe
Great Britain

the out-

a

on the bridge or, where connection is made
between the movable bridge and the mainland
rails.
But even if this connection was defective
(and we have seen nothing to show that it was),
it
is difficult to see how this trouble
would have
derailed the train.
Moreover, the drawbridge was
new, and the third rails on it were connected to
the third rails on the approaches by sliding con-

upon the market
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New York

the

as

that could have been

in

with

year equipped for electrical

City

Atlantic

of

skirts

the

Camden,

being a drawbridge at this point.
It was at this
bridge that two cars were derailed on October
28th, plunging into the water with a loss of 55

Telephone, 5220 Beekman.
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River)

of

(or

Philadelphia

City,

it
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way.

connects

just

of
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every

in
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operation on the third-rail principle.
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high-class

November

is

directed

multifarious

technical

Boston
his

in

toward

research

school

of

correspondent

news

letter

of

activities

the
of

one

it,

first

the

last

is

of

class.

Western

week, quite

enumerated some of the recent work of

•

M. Warren' Fund of

prevent confusion of

to

that each country should be

exempt

certain

stations

refrained from

and

allowed the right to

from

obligation

the

free international intercommunication.
it

systems

service,

of

Accordingly

signing the special article

con-

taining the United States proposal as to obligatory

sort in that city

Dr. C. J. H. Woodbury recently lectured on
"Telephone Line Engineering" before the Massachusetts Institute of Technology Electric Club.
A
number "of awards have been made the Institute's
research laboratory. Three hundred dollars has
been given Richard C. Tolman to enable him
to construct what will probably be the most powerful centrifugal machine ever built for experimental purposes.
It will be used in investigating the
electromotive force produced in the two ends of
a rapidly rotating solution of any ionized substance.
Prof. A. A. Noyes, who has charge of the
laboratory work, has been given $300 to be used
for the construction of a calorimeter adapted to
direct
thcrmochcmical measurements with solutions up to the temperature of 100 degrees Centigrade. M'r. Tolman gets his money from the
C.

made

should be

and for the proper organization of the

the

American Academv of

exchange of messages, and
Italy,
Japan, Mexico,

its

by

All other nations,

signed
vision

complete

the
for

we

if

universal

course was followed

Persia

and

Portugal.

read the dispatches aright,

treaty,

containing

the

pro-

interchange.

Of course the treaty has no binding force until
adopted by the law-making bodies of the various
ratified,
and then, no
states.
It must first be
doubt,

So

legislation

special

country to
far

Press

make
as

it

will

one can judge

synopsis

of

be adopted in

the

from the Associated

treaty,

the

done useful and creditable work.
tailed

text

comment must be reserved
of

each

effective.

congress

has

But more deuntil

the agreement has been received.

the

full
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:
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Protection of Transformers.

Radio-telegraphy.

Is

advices state that the delegates to the
Berlin
finished
wireless-telegraph conference at
their work on November 1st and signed the in-

Cable

November 3d.
was chosen as the

ternational radio-telegraph treaty on

The term
one to be
system of

"radio-telegraphy"
in

officiallv

vised

electrical

defining

communication

by

the

new

Hertzian

waves.

The

representatives of

the powers signed the

all

In

days of high-potential transmission of
power the question of insulation is occupying the
time and attention of a great many thoughtful
and practical men. Economy is continually urging
the use of higher voltages, and the effort of the
inventor is to devise means of safely generating,
transmitting and utilizing them.
Even in the "highest-class apparatus, however,

breakdowns of insulation and the reexpensive, annoying and sometimes very
dangerous.
In many , cases the trouble is not
due to defective design or workmanship but to
the fact that it is difficult thoroughly to inspect
the condition of some of the a^naratus while it
sults

delegates offered as a compromise to
The
accept compulsory intercommunication between ship
and ship upon matters pertaining to navigation

is

—

British

The United

these

are

there

document, but Great Britain, Italy, Japan, Mexico,
Persia and Portugal did not join in the special
article containing one of the United States' proposals that intercommunication be obligatory between ship and ship or between ship and shore.

are

in

vise.

The transformer,
is

from

both

They were supported by the
intercommunication.
great majority of the delegates, who adhered by
signature to the article, only those of the six coun-

erating

tries

named

Great Britain, Italy, Japan, France, Spain, Denmark, Persia, Portugal and Turkey did not sign
thus excepting from
the renunciation privilege,
the provisions of the treaty such stations as these
All the other powers
governments may select.
intercommunication
ship-to-shore
agree to free
with all nations open to the public, naval and
-

stations excepted.
period for the ratification of the treaty will
The next conference will
on July 1, 1908.

military

The
end

the

take place in 191 1.

Fuller and more exact details of the international
agreement will be given in a later issue of the
Western Electrician.

Illumination Discussed in Boston.
At the recent Boston meeting of the Illuminating Engineering Society, where the "Indoor Illumination" papers of J. E. Woodwell and E. C.
White were discussed. Dr. Louis Bell went into
He
these papers.
quite a long discussion on
personally considered the polar diagram with slide
rule, etc., as a very convenient combination for
measuring illuminating effects at different angles.
He also spoke of the relatively small value which
could be attached to the law of cosines and made
a number of practical demonstrations along those
lines, illustrating that the useful light must largely
upon a normal
fall on the substance illuminated
plane.
G.

H. Stickney spoke of many experiments
along the line of enlarging the light sources and
as to bring
utilizing reflectors of such shapes
down the sources of light from a point of high
intrinsic brilliancy to a much lower one spread
out over larger surfaces and reflected at suitable
He favored
angles on to the space illuminated.
for the present the determining by experience the
number of watts per square foot, having ascertained the value of the particular kind of light
to be used as a method of practical application.
Dr. Charles Williams spoke of the injurious effects of the average illumination upon the human
eye, and criticized the general tendency of having
and too closely concentrated,
strong
light
a
especially the locations in the normal range of
eyes
sight, the effect being to shortlv tire the
because of the intense light falling on the part
of the retina, and coming at the same angle all the
He spoke particularly of
time is very fatiguing.
the necessity that the light should be more diffused
and of a lower intrinsic brilliancy. He mentioned
several experiments for determining the amount
and location of light for certain classes of work.
J. S. Codman mentioned the method of calculating illumination by working a set of curves which
he had personally compiled, and which gave a
quick way of determining the amount of illuminaThe discussion was further ention necessary.
tered into by A. J. Farnsworth, C. J. Hatch,
Edison Cowles and W. E. Clarke.

currents.

high-voltage

rounding

especially

so

the

in

designed

that

larger

sizes,

is

often

it

liquid,

Very
coils

often

depends

the

insulation

partly

as in the case of

on

many

If

a

oil

Members of the Chicago section of the Illuminating
Engineering Society to the number of about 40 took
dinner together at White's restaurant, Clark and
Adams streets, on the evening of November 6th, and
afterward discussed a number of questions submitted
in

advance.

Mr. George

The dinner was

set for

Keech was

C.

in the chair.

six o'clock, those present

going directly from their offices. The arrangement
proved to be both pleasant and profitable, and it
was voted to meet at dinner at the December meeting in the same manner. Further reference to points
brought out in the discuss *Vn will be made next
week.
;

sur-

trans-

leak

fessor Woodworth read a telegram from Morgan
Brooks of the University of Illinois inviting the
Chicago branch to meet with the University of
Illinois branch at Urbana, 111., on November 7th.
Professor Brooks is the secretary of the branch
which sent the invitation, which was much appreciated.

International Conference on Electrical
Units.
As announced in the Western Electrician of
September 22d the London international conference
on electrical units and standards has been postponed until October, 1907.
A correspondent of
the London Times Engineering Supplement says
letter of invitation was first sent to the
governments of Austria, France, Germany, Italy,
United
States,
Switzerland,
Belgium,
Spain,
Sweden, Norway and Russia, these being the countries known to have already or to contemplate
legislation on the subject.
In answer, the French
government asked for a postponement of the conference, as it was conducting certain technical experiments which it wished to complete before
coming to a decision.
Subsequently it was arranged that the conference should take place in

that the

October,

have

Refusals to attend the conference

1907.

come from Norway and Turkey.

Germany

has assented conditionally, and the following delegates have already been appointed by their respective governments
Belgium, Messrs. Eric Gerard and Clement, the director- and secretary respectively of the Montefiore Electro-technical Institute
United States of America, Dr. S. W.
:

;

Stratton, director of the Bureau of Standards of
the Deoartment of Commerce and Labor, and Professor Henry S. Carhart, professor of physics, University of Michigan ; Spain, Don Jose Madarigia,
professor of electro-technics at the Special School
of Mining Engineering;
Italy,
Professor Commendatore Andrea Roiti, professor of the Royal
Institute for the Higher Studies, Florence
Switzerland, Professor Conradin Zschokke, state counsellor of Aarau, Dr. Weber, Professor of Zurich
and member of the Commission on Electrical
;

Measurements, and Dr. Henry Dufour, professor
Lausanne, member of the Commission for the
Regulation of Weights and Measures.
Professor
Glazebrook, director of the National Physical Lab-

at

Bushy

oratory,

rangements

in

Park,

is

responsible

the

for

ar-

England.

Electrical Exports for September.
exports

Electrical

the

month

from

the

of September, 1906,

United

States

amounted

for

to a total

This compares with $871,269
value of $1,404,421.
Electrical exports are difor September, 1905.
vided for record in the Bureau of Statistics into
two classes electrical apoliances and electrical machinery. Both show a good gain for the month, as

—

made

clear by the following comparison

appliances
1906,

— September,

$677,821.

Electrical

$388,887;

machinery

:

Electrical

September,
September,

—

September, 1906, $726,600.
following-named countries were the principal

1905, $484,382

The

1905,

:

(not appliances)
of electrical machinery
from the United States during September, 1906
British North America, $185,049; Japan, $120,409;
Mexico. $04,627; Brazil, $57,784; United Kingdom,

buyers

$54,527; British Australasia, $42,784; France, $23,312; Argentina, $17,542; British East Indies, $15,307; Philippine Islands, $14,783; Germany, $11,585;
Africa,
Central
British
Cuba, $10,680:
$2,919;

and British Honduras, $1,623;
states
Empire, $i,ooo; European countries not
mentioned above, $41,890; South American countries not mentioned above, $28,484.

American

Chinese

Holiday Street Lighting.

Chicago Meeting of the

Institute.

At the first meeting of the Chicago branch of
the American Institute of Electrical Engineers, held
in the assembly room of the Western Society of
Engineers on the evening of November 2d, there
was an audience that tested the capacity of the
room, and left not a few persons standing, to greet
Mr. Bion J. Arnold, who addressed the section on
"The Electrification of the Terminals in New York
City of the New York Central Railroad."
of this interesting lecture is given

A

Chicago Illuminating Engineers Dine
and Talk.

of

a

occurs in the joints or fittings of the tank containing the transformer, or
if much
evaporation takes place, the liquid may
become lower than the upper windings of the
coils,
and, even if the insulation between the
exposed parts is sufficient to stand the strain, the
lack of the heat-conducting influence around them
may cause an undue rise in temperature and
seriously damage the apparatus.
John J. Frank of Schenectady, N. Y., has
been granted a patent covering a device which he
claims will not only give warning of this dangerous condition but will protect the apparatus.
He places electrodes or sparking points inside
the tank at the lowest level to which the bath
may fall without danger to the apparatus. He
then connects these to a source of current which
has not sufficient voltage to produce sparking
through the oil, but which will cause sparks to
pass between the electrodes if they are exposed
This sparking would occur, then, if the
to air.
level of the liquid falls below the electrodes, and
the attendant, being provided with means to observe any fluctuations that occur in the current
proceeding from the electrode-circuit source, is
given
warning of the unsatisfactory condition
which exists in the tank.
Not stopping with this, however, the inventor
plans his source of current in such a manner
that the sparking not onlv will give the warning
needed but actually tend to protect the apparatus.
For instance, the sparking points may be connected to one or more of the windings of the
transformer.
In this case, if the fluid level falls
so that the sparking points are exposed the current normally passing through the transformer
winding will be shunted through the electrode
circuit, including the arc between the electrodes.
This will protect the windings, and the attendant
will
receive warning of the conditions by observing the effects on the external circuit.
Different sets of electrodes in the same apparatus may be used in connection with any
winding, and the connection may be made in
various ways so that all the windings are protected.
In order to limit the current flow through
the arc between the electrodes a resistance may be
used in series with each protective circuit.
formers.

declining.

necessity

dangerous and difficult to inspect it thoroughly on account of the inaccessibility of the
parts and the nature and proximity of the op-

States delegates declined to
agree to the compromise, affirming that they were
willing to stand or fall on the principle of free
alone.

379

mary

sumelse-

where.
Prof. P. B. Woodworth of Lewis Institute presided and spoke briefly on the "forward movement" by which it is proposed to make the Chicago branch more useful than ever before.
He
urged an increase of membership and outlined the
programme for the season, announcing four meetings, one to be devoted to "Steam Turbines," the
second to "Alternating-current, Railway Work," another to "Direct-current Railway Work" and
a
fourth to the subject of "Telephony."
Mr. J. G.
Wray also spoke, indorsing all that Professor
Woodworth had said and suggesting the appointment of a committee on membership. By vote the
section decided that such a committee should be
appointed.
Before the adjournment of the meeting Pro-

Company has
completed arrangements for the lighting of the shopping district of the city of Nashville, Tenn., during
The idea originated with the agents
the holidays.
and solicitors of the company, and the suggestion
to light the shopping district of the city during
the holidays at practically no cost to the merchants was made by Mr. S. M. Allen.
The scheme calls for the expenditure of $1,500
by the Nashville Railway and Light Company,
which will be given in electricity during the two
months that the lights will burn, while the 103
merchants benefited will pay only for the actual
The

Nashville Railway and Light

cost of the labor in installing the wires.

The com-

appreincreased business of its lighting
department during the last two years.
Lights will be strung on Church Street from
Sixth Avenue to Fifth Avenue and out Fifth
Avenue to Union Street and on Union Street to
Third Avenue and out Third Avenue to the
The streamers across the streets in this
Square.
incandescent lights,
contain 25,000
will
section
The
these streamers to be placed every 25 feet.
lights will burn from dusk to nine o'clock every
evening and until 11 o'clock on Saturday nights

pany gives the current as a token of

ciation

for

its

the

during the months of

November and December.

:

;
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The

Industrial Benefits of Niagara
Falls. 1

By Frank W. Haskell.
The

people of the country have the idea fixed
Local
in their minds that the falls are gone.
railroad men tell me that thousands of people are
coming here this year to enjoy the mournful satisfaction of gazing on bare rocks and feel defrauded when they find that the falls look as
they always did.
Denouncing the spoliation of Niagara became
the popular thing, and in order to be original the
magazines not only denounced the extent of the
For inevil, but portrayed its peculiar malignity.
publication
as
the
a
stance,
so conservative
World's Work attempted to show that the people
the
world
paid
tribof the state, the nation and
ute not to industry but to a single group of New

York
The

capitalists.

article

to

which

I

refer contains three

spe-

statements

cific

The power companies

1.

financially
cern here.

in

interested

or

every

their

officers

power-using

are
con-

2. Nearly every concern here, if not here, would
be in equally large existence somewhere else.
3. The workmen employed here were all brought
from other places, and are here paid lower wages
than they received before being transplanted.
Every one of these statements is absolutely false
as concerns the company of which I am president.
I know them to be equally false of many
other concerns here, and I believe them to be
false of at least 90 per cent, of all the industries here, measured either by number or magnitude.
I believe the third statement to be false
as applied to every concern here.
all know, and you may have seen by observation, that the falls are unimpaired to the
One day, some three years ago, the Amerieye.
can channel was dry above the falls.
It
had
also been dry two or three times before within
the memory of the older inhabitants.
On the
day that the Burton committee was here last
spring, the volume of water was the greatest
known for a generation, and the factories were
using it. These extremes are the result of strong
winds, ice jams and the stage of water in the
upper lakes.
But, while the falls still exist in their original
glory, it would be sophistry to assert that water
can be taken in increasing quantity without limit,
and never affect the scenic splendor. If the industrial development goes on indefinitely, Niagara

We

as a spectacle will cease.
Where the line should be drawn, if at all, I will
not venture to say.
recent article by Mr. H. W.
Buck in the Outlook takes such an advanced, enlightened view of the question that one cannot
hope for a sympathetic response from the masses
of the people who are still governed by emotion
rather than by reason. I agree with Mr. Buck
that Niagara as a mighty saver of labor and coal
is a vastly greater asset to the people than as a
mere show place; but while I have this belief,
I realize that it is Utopian;
and knowing that
the line will be drawn whether wise or not, I will

A

go no further than to say where it should not be
drawn.
The_ Carborundum Company depends entirely on
electrical energy for the making of the product.
The company started in 1893, producing a substance^ hitherto unknown to science or commerce.
Its original factory used electricity developed from
steam and was located in the heart of the softcoal region of Pennsylvania.
The full story of
the struggles of the concern and the development
of the industry would fill a large volume, but I
will merely state to you as a fact that these
things were absolutely proven:
1. The manufacture of carborundum is not
commercially possible with units of less than 1,000
electrical

horsepower.

The manufacture of carborundum excepting
a scale as small as to be prohibited by the
conditions of
is
not commercially possible
(1)
where the electrical power costs more than $20 per
horsepower per year, meaning 24 hours per day,
36s days per year.
The experience of the company, which has been
corroborated by that of many others, is that under
the most favoring conditions power cannot be developed from coal at a sufficiently low cost to
permit the industry to exist.
The company came here in the fall of 1895. It
had some 20 employes. Its further existence in
2.

on

Pennsylvania

was

utterly

The questionmay
ple

the

of

impossible.

now" be asked:

United States interested

November

the total sales amounted to a few pounds per year.
It is now sold by the carload to the extent of
It has entirely revolu10,000,000 pounds a year.
tionized the methods of manufacture of hundreds
of articles. There are some things of daily use
which can be made in no other way than by the
means of carborundum. Of course, the world can
get along without carborundum, but to cut it out
now would call for a radical readjustment in
many important hives of industry.
As stockholders of the Carborundum Company,
our motives are selfish ; but the fact remains that
our selfishness cannot be rebuked without injury
to many others. The company, as of June 30,
Of
1906, has a total investment of $1,100,950.22.
this sum $100,000 stands as the value of patents.
This is not water, for the patents cost more than
that amount- The balance represents the actual
cost value of actual tangible property.
The company employs over 450 men, which, by
usual ratios, means that some 2,000 people are dependent on the company for their means of living.
No director or officer, nor, so far as can be ascertained, any stockholders of any of the power
companies has a direct or indirect interest to any
extent whatever in this company, nor are any
such persons interested in other affairs with any
individuals connected with this company.
The experience with this company has also
proven that the business could not be made selfsustaining by using less than 2,000 horsepower nor
profitable by using less than 3,000 horsepower.
The company came here to build up a new inexpected and received nothing from
dustry.
It
Its power
the present, but looked to the future.
contract calls for the delivery of power up to
Having had invested
10,000 horsepower on call.
from $100,000 to $1,000,000 for over 13 years, it
paid its first dividend four years ago, when using
3,000 horsepower. It paid four per cent, on its stock
until this year, when it increased its dividend to
The company is now using 5,000
six per cent.
electric horsepower, and this year's operations have

been profitable.
I have given this information

at this length as a
contention that the line of limitation
should not be and cannot honestly be
drawn in such a way as to interfere with the contracted or expected power supply of any concern
which has invested funds and developed an industry with the expectation, based on the good
faith of the state of New York, that that investment would be protected and not strangled just
as it attains maturity.
Thus far I have spoken on this subject with
reference solely to those concerns which are interested in knowing whether or not
years
of
working and waiting have been spent in vain,
whether or not the United States shall take from
a man 10 years of his productive life and throw
it
away. I shall now mention one more thing
and then cease further to bother you.

preface

my

to

The Canadian Niagara Power Company

has,

:

the capitalists.
So, as I see it, the first effect of this arbitrary
restriction of industry would be to impose suffering on the innocent.
The second would be a
reorganization of the company with the result that
the capitalists would own it free of encumbrances.
The third would be that to protect the reorganized
company, industrial Canada, with the co-operation of the Canadian Government, will be built up
at the expense of industrial United States.

Are the peoin

the

exist-

ence of the Carborundum Company? In 1895 the
only ones interested were perhaps half a dozen
men, and they only to the extent of the perhaps
$150,000 they had invested. It is true that in some
this meant all the investors had;
but no
matter they don't count.
In 1893 carborundum was sold by the carat, and

cases

;

This is the greater portion of a letter dated July
1.
27, i g o6.
and addressed to Capt. Chas W. Klltz, U. S. A., who
reported on
the Niagara situation to Mr. W. 1 1. Tart, the secretary of
war Mr
Haskell is president of the Carborundum Company
As the
power consumer's side has been somewhat overlooked', perhaps,
the Western Electrician cladly avails itself of permission
to nrin
the letter, now that Captain Kutz has made his report

Extensive Plans of Southern Power

Company.
The Southern Power Company has announced
further

developments

include

the

to

cost

$3,000,000.

These

Ninety-nine Islands, in the
vicinity of Blacksburg, S. C, and at Great Falls
falls

at

Catawba River.
The former plant will
and the latter 30,000 horsepower in
addition to the power already developed.
It is
planned that both new power plants shall be com-

on

the

furnish

pleted

16,000

by

the

beginning of

the

year

1908.

The

1906

company

will eventually have developed
150,000
horsepower covering a strip 100 by 150 miles in
North and South Carolina, and will light many
cities besides' supplying scores of cotton mills and
manufacturing plants with power for operating.

Maturing Plans for Widespread Electrical Co-operation.
Mr. Arthur Williams, president of the National
Light Association, appointed a few weeks
ago a committee of five central-station managers
to co-operate in the developing and execution of
^

Electric

plans of the Co-operative Electrical DevelopAssociation.
This committee, which consisted of three members last year, has been enlarged this year to a committee of five, consisting of the following-named representative genthe

ment

tlemen:

W. W. Freeman,

Brooklyn Edison Com-

pany, chairman; John F. Gilchrist, Chicago Edison
Company; R. S. Hale, Boston Edison Company;
J. E. Montague, Buffalo and Niagara Falls Elec-

Light and Power Company
F. M.
Tait,
Lighting Company.
Mr. Paul Spencer,
the previous chairman, rendered excellent service
in the development of the plans last year, but
special attention required on another committee
necessitated his withdrawal.
Mr. Freeman called a meeting of this committee
in Brooklyn on October 30th, and the entire day
was given over to a careful and detailed consideration of the proposed constitution and by-laws,
as well as to the detailed commercial plans for
1907, submitted by Mr. J. Robert Crouse.
The
committee was honored for a good portion of the
day by the presence of President Williams.
This conference, which will be followed rapidly
by similar conferences with the co-operating committees of the manufacturers, jobbers, contractors

tric

;

Dayton

and representatives of the technical press and
advertising agencies, is all preliminary to a meeting of the joint committee of all branches of the
trade, to be held in New York within a few
weeks, at which it is expected
formally to complete and finally agree upon a scheme of organization and the commercial plans for 1907.
After a busy day, Chairman Freeman and his
associates, F. W. Wells, Joseph F. Becker, Jr.,
P. R. Atkinson and M. S. Seelman, gave a dinner
for his confreres at Delmonico's, followed by a
theater party.
The day's activities concluded very
pleasantly with a luncheon and smoker given by
President Williams.
It was the unanimous expression that the day
had been crowded as full of "co-operation," both
business and social, as was possible, and this
meeting doubtless marks a long step in the
progress of this co-operative campaign.

Three-cent-fare Line
On November

I

understand, the right from the Canadian Government to develop 150,000 horsepower.
Acting on
that right it proceeds to install its plant. It invests several millions, a large part of which is
borrowed on bonds. The ability of the company
to pay the interest and principal of these bonds is
predicated in the revenue to be derived from the
sale of something approaching 150,000 horsepower.
The United States says
"We can't prevent your
using the water, but we can prevent you selling
the product of the power. You may bring 25,000
horsepower into the country, and no more."
It can hardly be expected that the revenue from
25,000 horsepower would pay even the operating
expenses of a plant designed for 150,000 horsepower, and the extremely probable result of this
restriction of revenue would be an inability to pay
the maturing obligations on the bonds.
In the present peculiar state of the popular
temperament the shrinkage of the assets of a capitalist
would not be regarded as a national calamity
but who holds those bonds? I can't answer that
question, but I venture the opinion that any loss in
connection with the bonds would fall on the
proverbial widows and orphans rather than on

10,

City

"Railway

their

wives.

1st

the

Company's

first

in
car

Cleveland.
on the Forest

Cleveland was
put in operation.
With Mayor Tom L. Johnson
as motorman and J. V. McGorray, Democratic
candidate for sheriff, as conductor, the car passed
over Denison Avenue and Fulton Road to what
is known as the Circle on the west side of the
Cuyahoga River.
The people along the line
showed their appreciation of the new three-cent
fare car by coming out and cheering, with here
and there a piece of bunting stretched across the
track.
The car was filled with city officials and
lines

in

The power

plant was put in by -the Allis-Chalmers people and the power house is the old Division Street pumping station which has been leased
by the company. The one car has been in regular
service since it was started by the mayor.
The
company has received three cars from the factory.

Mayor Johnson asserts that the restraining order
secured in the United States Supreme Court to
prevent the city from interfering with the lines
of the Cleveland Electric Railway Company is just
what he wanted, since it will force an early hearing of the various contentions.
There is some
interest as to what will be done at the expiration of the 10 days, however, unless both parties
Cars have been running
are ready for a hearing.
on all lines of the old company since the order
was

issued.

Director of Public Service Springborn is quoted
as saying that the Cleveland Electric can get a
blanket extension of franchise by offering a threecent fare with universal transfers and agreeing to
buy the lines of the Forest City Railway Company.
M'r.
Springborn said, according to the
statement, that the mayor would grant the extension under these conditions.
City Engineer Andrew Rosewater of Omaha,
addressing the Real Estate Exchange of that city
recently, said that a Platte River power canal
would greatly reduce the cost of electric power
in

Omaha.

November
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Central Station

in

Chicago Electrical Show.

Scranton.

had another electric-lighting
and power plant added to its list of utilities— that
of the Lackawanna Light Company, a concern
capitalized for $400,000, which has entered into
Scranton,

has

Pa.,

competition for the business of the city of Scranton, and whose complete plant equipment from
the breaking of ground to actual operation was
built between March 23d and September 1st of
year.

this

equipped for a
is
with several miles of
of underground conduit

This modern central
of

capacity

station

kilowatts

1,500

iron pole line, 30 miles
construction, 12 miles of underground cable laid,
in addition to a whole electric-light system, inPlaced at the corner of
cluding a sub-station.
Sanderson Avenue and Glen Street, the power

house

in

is

proximity to the fuel
cheap in Scranton, is
culm piles within the city

convenient

which

Coal,

supply.

is

from the
from which the

obtained
limits,

of

sizes

finer

anthracite

can be obtained.

Four Stirling water-tube boilers in batteries of
two give the plant a total horsepower steam
The grates used are designed
capacity of 1,600.
specially for the use of the culm product fuel,
with which a forced draft is employed. The two
main generating

units are identical in design, each

cross-compound Reynolds-Corliss
engine built at the Scranton works of the AllisChalmers Company, direct coupled to an alterThe cylinder
nator made by the same company.
dimensions for the engines are 23 and 36 inches
consisting

of

a

inches, designed for a continuous load of
60deliver
horsepower. The alternators
Each
three-phase current at 4.100 volts.

by 42
1,000
cycle,

alternator is separately excited
delivering 160 amperes

exciter

from a belt-driven
at

a

of

potential

is

composed of

six black slate

—

two generator, one exciter, one regulating
and two feeder. The three-phase, four-wire system of distribution is employed for convenience
and economy in the secondary distribution sysOver $40,000 has been expended in the
tems.
underground system through the heart of the

panels

business

sufficient

section,

to

carry

twice

the

ex-

lamp and motor load in the territory covered.
A sub-station has been erected in the rear
of the company's office, in which there are two
isting

motor-generator
to

direct

sets

for

transforming

alternating

current.

every reason to believe that Chicago's
second annual electrical show, under the auspices
Exposition
Company,
of the Electrical
Trades
which will be held in the Coliseum from January
14th to 26th, will be far more successful than
This prospect is particularly
that of last year.
gratifying when it is recalled that the electrical
interests brought to the Coliseum in two weeks
last January more people than ever before known
in the history of the many trades expositions held
in recent years in this building.
It is something more than ten weeks before -he
Homer E.
1907 show, yet Managing Director
Niesz reports that the space already sold is far
in excess of that disposed of at the 1906 show,

During the year ended June 30, 1906, 14,778,887
more passengers were carried on electric roads in
Indiana than were carried in the preceding year.
The statistics in all branches of the traffic show

The total numa marked increase in prosperity.
ber of passengers carried was 127,616,952.
The
last year also shows a gain in the number of
miles of track operated by electric roads. In 1905
only 1,002.19 miles of track were operated, while
in 1906 the number of miles operated was 1,286.73,
or an increase of 284.54 miles.
thousand

is

and the requests are coming in so fast that the
used
for
exhibitors.
Coliseum Annex will be
Nearly every firm that made a display in the last
many
year,
and
of
them
have
show is in this
doubled their space, notably the Allis-Chalmers
Company, the Westinghouse Company, the Chicago Telephone Company, the American Telephone and Telegraph Company, the Western Electric Company and the Stromberg-Carlson Company.

The complete list of exhibitors to date
below. The word "Company" is usually
Allis-Chalmers,

American Steel and Wire,
American Telephone Journal,

Armour
BrUhant

Institute.
Electric,

and ninety-five

men were em-

ployed on Indiana electric roads during the year,
and .were paid in wages $2,524,475.08. The motormen received an average of $1.88 and the conductors $1.89 a day.
The linemen received $2.26
a day.
The Indiana electric roads during the year 1906
earned $1,955,045.50 more than during the preceding year, the year's total being $8,712,775.72.
The total expense incurred by electric roads during the year was $5,551,456.50, while the earnings
from the passenger traffic were $7,411,093.36.
The number of persons injured on electric railroads in Indiana during the year ended June 30th
exceeds the number hurt on steam roads in the
same period by 817. The number killed on steam
roads was, however, much greater than the numPasber who lost their lives on electric roads.
sengers to the number of 2,204 were injured on
electric roads, while only 282 employes were hurt
during the year. Of the passengers injured, 1,954
were hurt through their own carelessness, while
only 250 were injured from causes beyond their
control.
Carelessness caused the death of eleven
Thirty-four perpassengers and seven employes.
sons, however, were killed in crossing accidents
and. from live wires, all but two of them being
Fifty-six emresponsible for their own death.
ployes were injured accidentally, while 226 were
hurt through carelessness.
Of injured persons not
employes or passengers, but who were struck by
cars, or burned by live wires, 2,343 were themselves responsible and only 23 were hurt through
Traction roads in
causes beyond their control.
Indiana paid out $166,927.62 for damages for perThe total number
sonal injury during the year.
of persons killed on electric roads from all causes
were 53, while the injured numbered 4,852.

&

omitted.

and

Co.,
Electric

Metropolitan

Sup-

p jy

Monarch

Central Electric,
Central
Electric

Manufac-

Electric
Battery,

and Wire,

National
National Carbon,

Niagara Tachometer and In-

turing,

Chicago
Chicago
Chicago
Chicago
Chicago

given

is

Tohns-Manville,
Kellogg
Switchboard
Supply,

Matthews

Bryant Zinc,
Burns, W. J.,

strument,

Battery,

Edison,

Lamp and

Reflector,

Pneumatic Tool,
Telephone,

Commonwealth Electric,
Cook, Frank B.,
Crockett,

W.

Duncan

Electric

P.,

Manufac-

turing,

Dixon Crucible.

Erwin &

Ohio Brass,
Oliver Manufacturing,
Peabody Coal,
Petersen Manufacturing,
Phoenix

Glass,

Reynolds Dull Flasher,
Rock Island Battery,
Roth Bros. & Co.,
Schureman, J. S.,
Shelton

Manufacturing,
World,

Electrical

Schott,

Electric,

W.

H.,

Simplex Electric Heating,

Electrical Review,
Electrocraft,

Stanley-G. I.,
Sterling Electric,
Stolz Electrophone,

The Engineer,

Stromberg

Co.,

Battery,
Supplies,
Floor
Pol-

Electric Storage
Electric Service
Electric Rotary

Carlson

Tele-

phone,
Swedish American
phone,

Tele-

-

-

Telephony,

isher.

Electric Appliance,
Edwards Electric Headlight,
Electrical
Fort
Wayne

The Consumers' Company,
The Crane Company,
Universal

Works,

Electric

Storage

Battery,

Vesta Accumulator,

Federal Electric,
General Electric,

Guarantee Electric,
Grubbe, Emil, M. D.,
Gould Storage Battery,

Holcombe &

The Vim Company,
Vulcan Electric Heating,
Wagner Electric ManufacElectrician.

it

Westinghouse,

^Etna

Electric
Lighting,

and

Stage

consider applications
space still left.

New Holophane

for

the

small

Project.

of New
enlarging the Big
Bend Tunnel from its former large dimensions to
16 by 18 feet.
This large tunnel, over two miles
long, was originally driven to conduct water for
mining purposes from the Feather River at the
Big Bend in Plumas County.
M. A. Viele, of
Viele, Cooper & Blackwell, engineers, has just
arrived from the East and will employ a large
number of additional men to push the construction
as rapidly as possible this winter.
The transmission line will be completed to San Francisco in
less than two years, if possible.
The initial plant will be equipped for 40,000
kilowatts.
It is proposed to induce eastern manufacturing concerns that need large amounts of
power to locate factories at points on the Coast
that will be easily accessible to the
Western
Power Company's system. While the cost of labor
on the Pacific Coast is much higher than in the
East, there are some lines of manufacturing that
require a maximum of power and comparatively
few operatives, and, as the Western Pacific Railway is being constructed through the territory to
be traversed by the new power line, such factories
will
have the advantage of competitive
freight rates on their products.
The fact that all
the electric power companies now operating plants
on the Coast are unable to supply the demand
for power, makes the field very promising.
Beside a number of heavy eastern capitalists
backing the new corporation, President C. A.
Coffin, of the General Electric Company, is said
to be interested in the Western Power Company
of New Jersey, in which powerful financial interests are reported to be interested.

pany

of the Western Power
has 400 men at work

Company

Jersey,

Foreign Trade Opportunities.
Parent, 34 Rue de la Victoire, Paris,
writes to the Department of Commerce
"I would be glad to have an opand Labor
portunity for introducing in my business American

France,

:

will be

to

The Feather River Power

Further developments are reported from San
Francisco in California's latest large power-transmission project. The Great Western Power Company of California, which is the operating com-

Jules

remembered, was a director
of last year's exposition, serving as chairman of
In this
the committee on publicity and promotion.
capacity he had much to do with the success of
He is now managing director, with an
the show.
office in the Monadnock Building, and will be glad

Mr. Niesz,

said, is combined with a fixture of great artistic
appearance.
These reflecting arcs are made up
with four, five or six lights.
Photometric tests showing the distribution of
candlepower compared with that of an arc lamp,
and other information, may be had from the
Holophane Glass Company, New York city.

turing,

Western

Co.,

Haller Machine,
Haines, T. Allen,
Holtzer-Cabot,

Indiana Electric-railway Statistics.

Four

There

Diehl

125 volts.

The switchboard

381

amount

of

"Reflecting Arc."

Much attention is attracted by the new Holophane "reflecting arcs" which have been placed
upon the market. This illuminating device utilizes
the new Gem high-efficiency lamps of 40 candleThe sixpower, consuming 100 watts per lamp.
light cluster, therefore, consumes practically the
same energy as a 5^-ampere direct-current^ enMore and better illumination, it is
closed arc.

concerning chemical
machinery."

goods

works,

electrical

and

agricultural

Consul John

W. O'Hara

reports

Monte-

from

video that "a law has been enacted by the Congress of Uruguay providing for the expenditure
of $1,200,000 Uruguayan gold, equal to $1,240,800
American gold, for the improvement and extension
of the electric-lignting system of the city of
Montevideo and suburban towns." Full information may be obtained by addressing J. A. Capurro,
Minister de Fomento, Montevideo, Uruguay.
Consul J. N. Ruffin writes from Asuncion, Paraguay, that bids were to be opened October 1st
for the construction of the works of public health,
light and power and electric tram service
He adds that the time
for the city of Asuncion.
was too short to expect bids from the United
States, but suggests that American manufacturers
forward catalogues with full information on accessories necessary for these different enterprises.
electric

Concrete Stack Question

in

Peoria.

Reference has already been made in the Western
Electrician

to

the

house stack of the

collapse
Illinois

a concrete powerTraction Company in

of

It now appears that considerable trouble
A Peoria daily
experienced in the rebuilding.

Peoria.
is

_

"The rebuilding
newspaper of recent date says
had reached a height of about 20 feet when it
was discovered that the new structure was not
plumb. An attempt was made to straighten it by
means of block and tackle, but this was found to
be impracticable. This morning the work of again
wrecking the stub was commenced and it will
Some of the workagain be razed to the ground.
men say that it is. their understanding that rebuilding will again be resumed about Tuesday
The circular cleats and forms are connext.
siderably warped, and it is thought that new ones
will have to be made, or the work will not be
The cool weather of the past
satisfactorv at all.
week is also thought to have had its effect upon
the work, and the building may be abandoned
until spring in any event."
:

A
Ind.,

NEW HOLOPHANE "REFLECTING

ARC.''

pany.

is
to be built at Brazil,
by the Terre Haute Traction and Light Com-

new power house

—

.
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Practical

CHAPTER

Hints on

General Data.

Blanks

Contract

for

Service.—Two

Power

power-service or motor-service application blanks as
used by the Chicago Edison Company are given as
examples. The first is on a plain meter basis, while
the second is for the maximum-demand system.
Power Service Application.
(Straight Meter System.)
requests
The subscriber hereinafter called the consumer, assigns,
successors and
the Chicago Edison Company, its
for
horse-

electricity

hereinafter called the company, to furnish
electric motor, .of
the operation of.
power rated capacity, to be used only for power purposes
Chicago, 111., for a period
No
premises
at
in the
190.., and ending
.year.., commencing
of
this agreement is teruntil
thereafter
and
.,
»oo
from one
minated by 30 days' written notice being given
.
party to the other.
such
elecfor
company
The consumer agrees to pay the
of bills at the
date
of
days
ten
within
monthly
tricity
watt-hours of elecrate of ten cents (10c) per thousand
meter to be furnished
tricity consumed, as measured by a
the following disto
subject
and installed by the company,
consumption:
counts, varying according to the monthly
.

Schedule of Rates.
watt-hours, 10 cents per 1,000 watt-hours.
watt-hours, 10 cents per 1,000 watt-hours,
iq per cent, discount.
watt-hours,
Under 300,000 watt-hours, 10 cents per 1,000
20 per cent, discount.
watt-hours.
per
1,000
cents
10
watt-hours,
Under 400,000
2S per cent, discount.
watt-hours,
per
1,000
cents
10
watt-hours,
Under 500,000
30 per cent, discount.
watt-hours,
per
1,000
cents
10
watt-hours,
Under 600,000
33% per cent, discount.
watt-hours,
1,000
per
10
cents
watt-hours,
Under 800,000
37 Vi per cent, discount.
wattper
1,000
cents
10
watt-hours,
1,000,000
Under
hours, 42 cents per cent, discount.
wattper
1,000
cents
10
watt-hours,
1,200,000
Under
hours, 45 -per cent, discount.
wattper
1,000
cents
10
watt-hours,
1,400,000
Under
hours, 47 V2 per cent, discount.
Under 1,600,000 watt-hours, 10 cents per 1,000 watthours, 50 per cent, discount.
Under 1,800,000 watt-hours, 10 cents per 1,000 watthours, 52j4 per cent, discount.
Under 2,000,000 watt-hours, 10 cents per 1,000 watthours, 55 per cent, discount.
For any amount of electricity between any two consecuthe charge for the excess
tive amounts above specified,
over the lower of such two amounts shall be a proportional
part of the difference in price of such two amounts.
No discount to be allowed on any bill not paid within

Under 200,000
Under 200,000

_

ten

days from

its

date.

pay the company each
to
this agreement not less than
one dollar ($1.00) per horsepower, or fraction thereof, in
rated capacity of motor or motors connected.
The rules and regulations of the company endorsed on
the back hereof are hereby made a part of this application.
This application shall not be binding on the company
until accepted in writing by its second vice-president, and
cannot be varied or waived by any representations or
promises of any agent, solicitor or other person, unless
incorporated into this agreement in writing before such
acceptance.
190
Dated, Chicago,

The consumer guarantees
month during the period of

•

Consumer.
Accepted
Chicago Edison Company,

.

guaranteed under this
term of this contract.

The company agrees

equal to the minimum
contract for the remainder

sum

amount
of

the

in

en-

which the consumer may sustain in consequence
1he company's failure at any time to supply electricity
the consumer, unless such failure shall be due to negligent or wrongful conduct on the part of the company
toward the consutTH r. and particularly shall not be liable
for any damages in case of a failure to supply electricity
to (he consumer in consequence of a strike, a fire or other
casualty, but whenever it shall he disabled temporarily by
a fire or other casualty, it will use prompt and diligent
efforts to make needed repairs, so as to restore the supply
of electricity as soon as practicable.

damages
of
to

Power Service Application.

(Maximum Demand
the

subscriber,

Chicago

hereinafter called

Edison

terms, "low
as used in

consumption" and "low

rate
this

contract,

t

shall

be

rate

construed

poras

charged

to the consumer, before discount is deducted, at
the rate of_ eight cents per kilowatt-hour or less.
The
terms, "maximum demand," as used in this contract, shall
be construed as meaning the maximum number of kilowatts
used at any one time during the period covered by a bill
for electricity, as shown by a maximum recording meter
or meters installed by the company.
The company agrees to charge the consumer at the rates
and discounts herein mentioned only upon such bills as
shall be paid at the company's office on or before the tenth
day after their dates.
Whenever the consumer shall fail
to pay the company on or before the tenth day after the
date of the bill rendered, the consumer shall pay for the
electricity consumed as stated in the bill, at the full rate
of 10 cents for each kilowatt-hour.
The consumer guarantees to pay the company each month
during the period of this agreement not less than one
dollar
($1.00)
per horse-power, or fraction thereof, in
rated capacity of motor or motors connected.
The rules and regulations of" the company endorsed on
the -back hereof are hereby made a part of this applica-

[These rules are

same as

the

not

shall

he

until

Company,

its

System.)
the

consumer, requests
and assigns,

successors

ground or any surface not insulated from the ground
handling electric wires or apparatus, heavy
boots or an insulated stool must be used and
under no circumstances allow yourself to make contact between two or more wires at the same time.
11. Lamp trimmers and others engaged in taking
care of and trimming lamps must see that the switch
on the board from which the lamp hangs is closed
before they proceed to handle the lamp. Instructions
laid down in Article 3 of these rules must be observed in connection with the work of handling the
lamps.
12. In the event of any one in any manner being
while

gum

;

caught on live wires, where it is possible to get to
them, pull the one caught away by grasping any
portion of his clothing or body protected by clothing.
There would be no possible danger to the
one rendering help, no matter where you may be
standing.
If the one caught should be on a pole
or ladder, he could usually release himself by
kicking himself loose from the supports or drawing up his knees, thereby causing the body to fall. It
is understood that employes will wear and use their
safety belts when working above ground on poles or
ladders, especially when handling wires.
13. Rubber gloves, rubber insulating material for
tools used by employes and other protective articles
will be found in the storeroom.
Employes have every access to these goods at all times through the
storekeeper.
They should examine their gloves and
the insulation of their tool handles daily, and if they
discover any defects therein return the same to the
storekeeper and select themselves perfect tools in
place thereof.
No charge has been made or will be
made for goods thus exchanged. Employes who
have been provided with tools must return them on
leaving, the service of the company, or the cost of
the tools will be charged against their account.
14. Any employe known to violate any of the
above rules, or disobey any of the instructions or
cautions, thus endangering his own life or the personal safety of others, will be immediately dismissed
from the service if complaint is made at the office.

applica-

nicipal Electric Lighting and Power Company as a
knowing fully the risks incident to my said
,

foregoing

the

in

tion.]

application

his tools and see that they are in good condition for
use, and especially as to the insulation of the handles.
10. If it is at any time necessary to stand on the

binding on the companv
second vice-president, and

tion.

This

1906

I hereby certify that I have received and am in
possession of a copy of the above and foregoing instructions and cautions relative to risks; also a copy
of the general instructions to employes of the Municipal Electric Lighting and Power Company as a
that I am fully acquainted with the contents thereof,
and that I have accepted employment from the Mu-

accepted in writing by its
cannot be varied or waived bv any representations or
promises of any agent, solicitor or other person, unless
incorporated into this agreement in writing before
such
acceptance.
Dated, Chicago
IQ0
.

,

employment and the business carried on by
company.
St.

Louis,

Mo

said

190

Witness
.

Consumer.

,

Accepted,
Chicago Edison Company,

I00

.

General Instructions.

.

"•

Instructions and Cautions. Several years ago
James^ I. Ayer, former president of the National
Electric Light Association and at that time general

manager of

a large central-station company in St.
Louis, prepared a set of "Instructions for Employes"
which was excellent. In many respects it would be

hard to

improve upon

What

day.

follows

is

these rules at the
taken from them:

present

Instructions akd Cautions.

Do

not handle any electric-light apparatus
while you are standing on the ground.
2. Never use both of your hands while
handling
dynamos, or anything pertaining to same, while said
dynamos are being used.
3. Do not touch a water pipe, iron post, or any
stone, brick or iron structure while in contact with
a lamp, line, dynamo, or anything connected with the
electric-light annaratus at the same time, unless you
are provided with rubber gloves and other insulating
material, which the comoany has declared to you
to be necessary and sufficient to fully protect you
from accident by the electric current.
4. When
your business necessitates your going
through the station, keep as far as possible from
the machinery and belting, and do not meddle with
anything unless you are ordered by the man in
charge, and then only after receiving careful instruct.

5.

No

one

is

permitted to in any manner

work on

the switchboards except when directed so to do by
the man in charge of dynamo room, and then only
after receiving careful instructions.
6.

All employes are requested to report anything
of interest to the company which they may learn,
whether in their department or not, so that the best
results may be obtained at all times in all departments.
2. All
instructions which follow must be read
and observed by all employes, wherever they may
apply to any work they are required to do, whether
designated for the government of the department they
are in or not.
3. At the station, papers and books are supplied
relating to the business, and you are urged to spend
and hour or two using them when you can.
4. All necessary line tools that you are required to
have will be furnished by the company on application
to the storekeeper, except pliers, connectors, climbers,
screwdrivers, belts and other similar small tools.
These tools all linemen must own. If desired, they
can be purchased of the company, and on leaving
they can be returned and the money will be refunded.
All tools above mentioned issued by the storekeeper
will be charged and deducted from your pay.
5. Do not use defective tools or appliances, whether
yours or those of the company. If you have defective tools, ladders or other appliances you are hereby
ordered not to work with them, and no foreman or
others must be regarded who instructs you other1.

tions.

use reasonable diligence
regular and uninterrupted

to

supply
deavoring to provide a
of electricity to the consumer under this agreement, but it
shnll not be understood as guaranteeing a constant supply
The company shall not be liable for any
of electricity.

The

The

meaning respectively such portion of the consumption of
electricity and such portion of the bill
for same as is

—

Referred to in, and made a fart of, the above application.
All wiring and other electrical equipment in said prem(except meters) shall be furnished by the consumer,
ises
and shall be maintained by the consumer at all times in
conformity with the requirements of the Department of
Electricity of the city of Chicago, and with the_ reasonable
rules and regulations of the company's inspection department in force from time to time.^ The consumer shall
protect and indemnify the company in respect to injury to
the company, to the consumer and to others, resulting in
any way from defective electrical equipment in said premises or from any negligence on the part of the consumer.
The properly authorized agents of the company snail at
all reasonable hours have free access to said premises for
the purpose of examining, repairing or removing its meters,
and the consumer agrees to protect at all times such meter
or meters from interference or damage.
The consumer agrees that, during the continuance of
this contract, no electricity for lighting, heating or power
purposes, other than that furnished by the company, will
be used in said premises; and also that no electrical conductors for light, heat or power purposes, other than those
used in connection with the company's service mains, will
be installed or maintained in said premises.
The company is hereby authorized and empowered to
cut off the supply of electricity and remove its meters and
other property whenever any bill is in arrears, or upon
violation by the consumer of any of the terms or conditions of this contract or of any other contract with the
consumer, or to protect itself from fraud or abuse: and
in case of such cutting off by the company, in addition to
the amount then due, there shall immediately become due
and be payable to the company, as liquidated damages, not
a further

tion.

Second Vice-President.

Second Vice-President.
Rules and Regulations

a penalty,

Low-rate consumption
Eight cents per kilowatt-hour for an amount of electricity
equivalent to the next 30 hours (or fraction thereof) per
month use of the maximum demand.
Six cents per kilowatt-hour for an amount of electricity
equivalent to the next 30 hours (or fraction thereof) per
month use of the maximum demand.
Four cents per kilowatt-hour for an amount of electricity
equivalent to the next_ 450 hours (or fraction thereof) per
month use of the maximum demand.
Three cents per kilowatt-hour for an amount of electricity
equivalent to the last 180 hours (or fraction thereof) per
month use of the maximum demand.
The consumer shall be allowed the following discounts
from the net low rate portion of all bills figured as hereinbefore described each month in which such net low rate
portion amounts to over $20.00:
Under $20.00, no discount.
Under $40,00, 15 per cent, discount.
Under $60.00, 25 per cent, discount.
Under $80.00, 30 per cent, discount.
Under $100.00, 35 per cent, discount.
Under $200.00, 40 per cent, discount.
Intermediate discounts shall be determined by interpola-

By

.190.

By

as

hereinafter called the company, to furnish electricity for
electric motor. .of
the operation of
horsepower rated capacity, to be used only for power purposes
in the premises at No
Chicago, 111., for a period
of
year.., commencing
190.., and ending
190.., and thereafter until this agreement is terminated by 30 days' written notice being given from one
party to the other.
The consumer agrees to pay the company monthly for
such electricity at the following rates per kilowatt-hour,
as measured by meter to be furnished and installed by
the company:
Ten cents per kilowatt-hour for an amount of electricity
equivalent to the first 30 hours (or fraction thereof) per
month use of the maximum demand.

tion,*'

10,

covered with rubber or other insulating material, and
it shall be the duty of every lineman to look after

STATION.

Construction and Operation.

Its

(Continued.)

XVI.

November

Keep away from

the lightning arresters

and the

wires leading to them.
7. Linemen
or others operating on lines must
handle each and every wire at all times as if it were
chareed with electric-lighting current and grounded.
8. When
obliged to pass over, under, or by an
electric wire, avoid touching it in any manner, and
especially with anv uncovered portion of your person.
Damp or wet clothing makes chance contact
with wire dangerous.
Tools
used by linemen and others who bave oc9.
casion to work on lamps or apparatus which may be
charged with the current must have handles well
1

wise.

A

written report of all accidents, whether to
or property, wherein this company could
possibly be interested, must be made on the accident
blanks and forwarded to the office as soon as possible after the accident occurs.
6.

persons

Line Work.

When

cutting wire grip the line with the cutting
jaws of the pliers and move up and down at right
angles with the wire two or three times so that you
cut the insulation part of the way round on both
sides
then hold your pliers firmly, bend the wire
once or twice up and down with your left hand
and the wire will break. Never try to break the
wire by twisting your pliers unless you first move
the line out of the cutting jaws.
There is no excuse for nicks in the cutting jaws of Stubb's pliers,
and careful linemen rarely have it happen.
7. In stripping the end of wire to make a connection always cut along the wire toward the end in
much the same manner as if whittling a stick. Never
;

;
;

:
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cut round the wire with the edge of the knife or
except when cutting the wire.
8. In making joints, be careful never to let the
cutting jaws or edge of your tools "score" the
wire. If you do, don't cover it up, but make a

pliers,

new

joint.

made with not less than four
the connectors, dip or moisten
If you are on the ground, dip the
few
joint in melted solder and hold it there a
seconds to thoroughly heat the joint, then take
If well "tinned," dip it in water to reit
out.
move any acid which may be on the ends of the
wire near the insulation.
10. If where you cannot dip the joint, but have
to use the ladle, pour the solder frequently over
the joint until it leaves a thin, smooth coating
on the wire. It is not properly done if the solder
is in lumps or on in a thick layer.
11. If you are obliged to use a "blow pot," hold
the joint in the flame until the solder will easily
melt when held against the wire after the flame
is removed.
When this is accomplished, apply the
solder with the flame, and not before.
12. Solder is put on the joints to keep them
from corroding, thereby insuring good contact
where the two wires come together, and is of no
use if not well applied.
13. After the joint is well cleaned of acid after
being soldered, paint it thoroughly with insulating compound, then cover with a layer of tape,
which you will start on one side of the joint,
against the insulation of the wire, but not over it.
Have the first layer cover the joint and bare wire
When this is done, paint it, then start back
only.
over the joint and tape until you have run over
the line insulation about two inches, then wrap
two more layers, painting each when done.
9.

After a joint

turns each
with acid.

is

side of

In wrapping tape, cover what you have half,
or lap one-half. After four layers are on, paint
the whole thoroughly.
15. Whenever you find a break in the insulation
on the line anvwhere, paint it first, then tape and
14.

Don't forget this.
in," never draw the tie wire so
16.
as to bend a kink in the line or cut through the
insulation with the tie. A tie will properly hold
the wire in place without drawing it so tight as
to do either.
17. In using pulley blocks on the line, avoid the
use of "come-alongs" when possible, -by taking a
series of half-hitches^ or making a "noose wrap"
with a small line on the wire to hook the blockto.
If you do use "come-alongs," see that you
do not score, cut or kink the wire, and always
paint and tape broken insulation.
18. Groundmen are especially cautioned to watch
the line in "paying out" and prevent "kinking."
Should a short kink get pulled into the line, cut it
out rather than take the risk of its breaking,
though you should straighten it out.
19. Never use porcelain knobs where exposed to
moisture or the weather, and never use them anywhere else if glass can possibly be used.
20. Porcelain knobs circuit breaks may be used
where necessary, providing not more than two
lamps are on the loop. In making them, paint and
insulate with tape the joints in connecting wire
paint

it.

In

"tying

of loop.
21.

In

making house

connections

where

wires

enter building, be sure to have not less than six
inches clearance from cornices of walls.
All wiring running over cornices or other building prorubber tubing,
jections must be protected with
thoroughly taped and painted at the end.
Never
let a wire, however well nrotected, come in contact with any outside portion of the building.
22. In placing tubing on wire, carefully paint
and tape at he upper end, leaving the lower end
open, so that moisture could escape if it got in.
Always run wires in straight parallel lines,
23.
and make square turns where possible.
Twelve
inches between wires is the proper space for arclightine circuits, where practicable.
24. Never fasten a cut-out box against the wall.
Always place glass or porcelain knobs between
the box and the wall.
fail
to put in "drip loops" in line
125. Never
where entering building.
26.

In

all.

electrical

work, remember where innever be too good, or
you can never make it

sulation is desired it can
when contact is desired,
too good or strong.

In removing lamps ordered out, always close
the loop at the line where it was originally cut
in, and remove all dead wire.
Never leave dead
or unnecessary wire in circuit.
28. Always use iron pins on arms where wires
turn a corner or leave the line.
screw an insulator on iron pin or
29. Never
bracket very tight, nor without first putting inside
the glass a strip of paper folded twice or three
times. This will prevent the glass being broken,
as iron expands with heat nearly twice as rapidly
as glass, and unless there is room enough, the
difference in temperature between winter and summer would burst insulators in summer which were
placed in winter.
30. In connecting line to lamps hung from suspension wire, put on safety loops by making a
half-connection with a short flexible wire on each
side of the insulators at the pole and on the lamp
hood. Solder and tape same
as
other
joints.
27.

383

Arrange the length of wires leading to lamp so
the lamp will not shadow the roadway of either
street.

31. No joints are permitted to be made and left
without being soldered.
32. When working on an arc
circuit,
always
keep it closed, unless you are able to have it tested
O. K. during the day from the station at one
o'clock, and from three to four, or as agreed with

the chief inspector.
33. When placing guard wires on street crossings, always use iron pins and glass insulators to
attach both ends of guard wires to.
Never tie on
cross-arm on pole. In stormy weather, when they
may be of use, they would be dangerous every

way.
34. In working on lines, all circuits must at all
times be regarded as alive and grounded.
With
the hundreds of miles of wire throughout the city,
some of which are carrying heavy current at all
times, many using ground return, the line you are

on may "come alive" at any time. Be careful.
35. Always avoid temporary work.
It is your
orders at all times to do what you do thoroughly.
When
36.
working on poles, be careful to stand
so, if you should slip or get a shock, you would
fall on your belt rather than on the wires.
37. Avoiding leaning over or crowding through
wires when possible, and do not put yourself in a
position where you would fall on wires, should an
accident occur.
38. Always, in making connection on poles, work
from below rather than above, when possible.
39. Examine cross-arms and zee that they are
sound and firmly fastened before trusting your
weight on them.
40. Always report anything found defective, es-

pecially cross-arms or poles.
41. Be careful that all tool's are securely fastened
in your belt when working on pole or ladder, and,
1

handling wires and lines on poles, have a proper
regard for the safety of those walking or driving

in

below.

When

working on

poles,
always use your
well as other safety devices which
you are requested to use. It takes but a little time
to make yourself safe, and many weeks to mend 1
broken bone.
43. Never lay tools down when above the ground.
company demands that you take the
44. The
necessary time and precaution for your own protection and that of others at all times.
ITo be continued.]
42.

safety

as

belt,

BOOK TABLE.
Induction

Coils

How

:

to

Make and How

to

By

Use Them.

Percival Marshall.
Revised and
enlarged by Kurt Stoye. New York
Spon &
Chamberlain, 1906. Pages (5 by 7% inches),
vii., 70, with 35 illustrations.
Price (paper), 25
:

cents.

This

is a revision of an English book on induction coils, and in six chapters the subject, within
the limitations set at the outset, is well covered.
Directions are given for making various coils, and
experiments to be performed with the induction
coil are set forth.
The illustrations add much to
the value of the book.

Dictionary of Engineering Terms in English
and Spanish. By Andres J. R. V. Garcia. New
York
Spon & Chamberlain. 1906. Pages (4 by
:

55-2

inches),

xxxii., 150.
Price, $1.
of this little book is to provide a
engineers, electricians, manufacturers, ex-

The purpose

help for
porters and others who have dealings with Spanishspeaking peoples.
But the task has been performed, evidently, by one whose English is acquired rather than native, and who is not, moreover, well acquainted with technical language.
In
the English column (there are two columns on
each page) are some curious-looking terms, as
"about-sledge,"
"acerous of the slitting roller,"
"adjoint piece," "adjust dints," 'adjutage," "aerosteam machine," "agricultural ploughing tackle,"
and the like, to say nothing of "yachter" and
"zax" at the other end of the alphabet. However,
such practical words as "alternator," "arc," "incandescent," "insulator," "telephone," "transformer"
are afraid that
and "trolley" are not given.
the electrical user, therefore, will find the list
unsatisfactory.

We

Practical Alternating Currents and
Transmission. By Newton Harrison,

New

York:

W.

L.

is

a

treatise

Power
E.

E.

Hedenberg Publishing Com-

Pages
pany.
1906.
with 172 illustrations.
This

Indiana Telephone

Men

Meet.

he second quarterly meeting of the Ninth District
of the Indiana Independent Telephone Association
was- held at Vincennes on November 1st. The meeting was well attended— practically all of
the companies of the entire district being present.
A. C.
Lindermuth, president, of Richmond, and C. s!
Norton, secretary, of Indianapolis, officers of the
State Association, were also present.
After the
routine business was out of the way, Philip Dilly
of Huntingburg presented a paper on "The Value
of Rural Telephone."
Mr. Dilly cited the manifold uses to which the telephone has been put
to
by the country people, and concluded by advocating standard construction, and insisted that rural
telephone companies should not go into the telephone business without receiving a fair rental from
their investment.
Mr. Dilly's paper was discussed
1

(5 by
Price,

7J4

inches),

375,

in

the

most

manner and with the least mathematical
the
principles
and applications of
presentation
alternating currents to the central station and
power house plants, and includes the elements of
power transmission. In the first part of the book
examples are given of the conditions to be considered in planning central and sub-stations and
The
choosing the kind of current to be used.
author then takes up the different classes of
currents
with
the
devices
in
common
alternating
use for generating, transmitting and transforming
Many comparative diagrams are used,
the power.
which, in connection with the clear descriptions,
will give the practical man an easy insight into
the subjects considered.
practical

Henry

Landgreve and others, who exmanifold blessings that the telephone
has brought to the isolated rural districts.
Charles McGregor of Mt. Vernon made a talk
on the progress being made by the Independent
telephone companies in the Ninth District.
He
said that the Independent companies in the Ninth
District had increased at least 15 per cent, during
the past year, and the companies were making extensions and taking on new subscribers as rapidly
as they can do so.
He cited the fact that the
Dubois County Telephone Company, with headquarters in Huntingburg, has just completed a No.
10 standard copper line from
Huntingburg to
Princeton, a distance of 47 miles.
Following Mr. McGregor's remarks, five-minM'r.

tolled

the

_

ute talks were had from a large number of the
delegates present. These indicated a healthy condition among the telephone companies, and a determined disposition to stand aloof from
any
alliance with the Bell people.
Encouraging reports

were made by President Lindermuth and Secretary
Norton, showing that the condition of Independent telephony throughout the state was the best
in the history of the business.
The delegates were
handsomely entertained at the Grand Hotel as the
guests of W. H. Golmer and W.
Moore of

H

Vincennes.

Telephone Company Not Compelled
Connect with Other Extension

to

Apparatus.
In

the

case

of

Beach

and others

against

the

Chicago Telephone Company Judsre Windes of the
Cook County Circuit Court has decided that the

company

is not bound to furnish its service to a
telephone extension installed by a subscriber and
of a type of apparatus not approved by the company.
The plaintiffs held that they could buy
extension apparatus in the open market and attach it to the company's wires so long as they
paid the bill for service. But the court ruled on
this interesting point differently, as will be seen
by the following extract from the opinion
"The court further finds that, considering the
character of the service that the defendant company has to render, the extent of that service, and
especially the concession of complainant's counsel
in this case,
that inferior instruments and improper installations would have a detrimental effect upon the service that the defendant is performing for the public, the respective contracts
of the complainants with the defendant, whereby
the said complainants as lessees agree not to make,
permit or use any electrical or mechanical connections, contrivances or apparatus with the lines,
instruments and equipment furnished under said
contracts by the defendant as lessor, without the
consent of said lessor, are not invalid contracts,
and that the regulation of the defendant in that
regard is not an- unreasonable one.
That to protect the telephone service
rendered by the defendant and make that service practicable to its
subscribers in Chicago requires that the defendant
not only has the right to inspect and repair all
its
apparatus, but that it should have the complete control of the apparatus, and should have
the right, under reasonable regulations, to say
whether or not there shall be any foreign at
tachments to its telephone system, in the city of
Chicago."
_

Wisconsin Telephone Gathering.
Two district meetings of the Wisconsin TeleCompany's

phone

$2.50.

which considers

by

held

were

officers

and

managers

were

Janesville, Wis., recently.
The sessions
held jointly in the Grand Hotel, and among
in

those who spoke were A. Burt of Milwaukee,
president of the company, and E. B. Cottrell, state
manager, also from Milwaukee. Those in attendance were Edward Barron, Delavan H. O. Jacobs
and W. H. Drew, Racine; H. T. Jenkins, R. D.
Evans, E. L. Edwards and A. P. Helm, Beloit
C. Showers, Darlington
A. Hayden, Shullsburg
Olaf Johnson, Whitewater;
-H. J. Lake, Elkhorn
James Brewer, Mineral Point; M. J. Carney, F. J.
Mayer, F. H. Lincoln, F. E. McKenna and J. P.
;

:

;

Brennan,
Fletcher,

Tallman,
Janesville.

Milwaukee, and F.
T
James Fraser, oseph
B.

A.

Oliver

and

E. Johnson. J. L.
C. Shuler, Charles
L. J.
Madden of
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Ohio Telephone Notes.
The Queen City Home Telephone Company

has
applied to the Probate Court of Hamilton County,
asking that it direct in what mode the company
may construct telephone and telegraph lines along

A franroads and streets in Cincinnati.
which was applied for last July, has been
refused bv the Council, the application says, and
the application must now be made to the Probate
remembered that the predeIt will be
Court.
cessor of this company fought a case through all
the courts of the state some time ago and was
beaten because of some technicality in the organiThis, it is believed, has been corrected
zation.
and another hard fight may be looked for, as the
Independents have not yet gained an entrance to
certain
chise,

Cincinnati.

.

.

is

installed

at

from that point

to

new exchange

As soon as the
Manchester a metallic

circuit

The line will work
be established.
Waverly
Company
in connection with the Home Telephone
A. new line is being built from
of Waverly.
Waverly to Sohn's Corner.
will

The new West exchange

of the

Cincinnati

and

Suburban Bell Telephone Company will be built
on York Street, and the building will be of the
same kind as the Canal exchange. The building
will cost about $70,000 and the switchboard $78,000.
The present West exchange will be discontinued
as soon as the new one is completed.
All the securities in the treasury of the Federal

Telephone Company, not optioned by the Brailey
syndicate, have been underwritten by the EverettMoore people, and it has been planned that the
company shall be dissolved about December 1st.
If the Brailey people do not take the remainder
of the securities by that time, they, too, it is
said, will be taken by the Everett-Moore syndicate,
so that the old company will be able to go out
of existence and in good shape.
G. M. Fink of Salem has brought suit against
the Columbiana County Telephone Company to
recover $400 which he alleges is due him for
In

services.

1903

that

said

is

it

the

members

Business Men's Association had
planned to boycott the company's service, and
Fink asserts that he made a contract with the
company to keep it informed of all action taken

Salem

the

of

by the association at its secret sessions and to
argue in favor of the company whenever opHe now wants pay for the
portunity was given.
work alleged to have been done in this way.

Creek, Minn., has filed articles of incorporation
with a capital of $25,000.
The Tri-State Telephone and Telegraph Company of Minneapolis contemplates building a longdistance line from the Twin Cities to Chicago.
If the controversy in Chicago comes out in favor
of the Independents, this company will proceed
to build the line without delay.
The Pierpont T-lephone Company of Pierpont,
S. D., has filed articles of incorporation with a
E. X. Knight heads the list
capital of $10,000.
of stockholders.
Andrew Goff has sold the telephone systems at
Cooperstown and Binford, N. D., together with a
number of rural lines, to a syndicate of Cooperstown business men.

The Nebraska Telephone Company
exchange and

its

building

larger

Farmers' Mutual Telephone Company at Ord,
Capital, $25,000.
Neb.
An injunction has been granted restraining the
receiver of the Montgomery County Telephone
Company from selling the plant at Red Oak,
Iowa, to pay off the indebtedness.
L. O. Pillsbury has resigned his position as
manager of the Midland Telephone Company of
R.
Milford, Iowa.

Sale of Automatic Telephone Plant
Chicago.

a
stock

$S,ooo;

is

William Rundell,

to

construct

and

L. Walk,
directors.

J.

plant.

of

and

Crandall,
operate

The

capital

James Crandall and

The Monrovia Mutual Telephone Company of
Monrovia, Ind., has increased its capital stock
with a view of installing a new switchboard and
making other desired improvements.
The Dubois County Telephone Company has
completed the construction of a standard copper
toll line from Huntingburg to Princeton, a disThis new toll line will
tance of nearly 50 miles.
provide all the companies of this portion of the
_

a direct outlet to Louisville and the

state

South.

Heretofore long-distance to Louisville was secured by way of Indianapolis.
The Portage Home Telephone Company of
Chesterton, Ind., has applied for admission to
This company is comthe city of Valparaiso.
large
but
has
a
of
farmers,
largely
posed
patronage.

The

Independent

Telephone

Company

in

A

new telephone company, which may expand
the automatic system of the Illinois Tunnel Company into a service for the whole city and also
give long-distance connections with the outlying
systems represented in the Independent Telephone
Association, has contracted to take over the entire
telephone outfit of the tunnel company, according
statement made by Martin W. Littleton, a
lawyer and former president of the
borough of Brooklyn. President Albert G. Wheeler
of the Illinois Tunnel Company confirmed Mr.
to

a

New York

statement.

Tunnel Company has made an arrangement whereby its telephone business will be

Indiana Telephone Items.
has incorporated
telephone exchange

shortly.

Association held its semi-annual convention at
The association
Mason City on October 30th.
covers 30 counties.
E. H. Martin and M. M. Martin have incorporated the Martin Telephone Company of
Webster City, Iowa, with a capital of $200,000.
Articles of incorporation have been filed for the

"The

The Mutual Telephone Company

move

will

Oakland, Neb., into a

at

offices

The Northeastern Iowa Independent Telephone

Littleton's

Ind.,

November

in

the

Illinois

taken over for operation in connection with the
Independent lines," said President Wheeler. "This
step has been taken because we wish to be free
to handle only our rapidly expanding freight busiThe transfer has nothing to do with any
ness.
part of the subway property except the telephone
system."

The
it

Tunnel

Company has about

present,

and

Illinois

subscribers

at

to

hold

must

by

have 20,000 subscribers
L. Barbour of Indiana and

Ed

its

7.600
franchise

July,

1908.

G

Powers of
J.
expected to supervise the
practical work of extending the Independent telephone service in Chicago, according to Mr. LittleLouisville,

Ky.,

are

ton.

GENERAL TELEPHONE NEWS.
Chicago Telephone Company reports for
October a net increase of 1,391 telephones in use
in the city and 772 in the country, a total gain of

The

The

total
in

number

of instruments

the

com-

vicinity of Union City is making a determined
effort to establish an exchange in Union City.
The Citizens' Telephone Company of Columbus,
Ind., has at last entered upon the work of rebuilding the company's plant at Elizabethtown.
The Citizens' company still controls the local situ-

2,163.

but the Central Union Company is getting
$40,000 plant in shape to become a
formidable competitor for business.
The Rushville Cooperative Telephone Company
is extending its lines to all parts of the city and
reaching out to the rural districts of the county.
The Indianapolis Telephone Company has let the
contract for its new exchange building, and the
work will be pushed to completion as rapidly as
The new building will provide a large
possible.
operating room for a new and modern switchboard, which the company is now endeavoring
S. S.
to procure in the market.

Rocky Mountain Bell Telephone Company, but,
owing to the energy of the local management, it
was the first company to get communication
through to Salt Lake, and also to have all its toll
lines to the north in working order.
The company had 100 55-foot poles destroyed within the
limits of Ogden, and lost 12 miles of line south
of Ogden, with a gap of three miles between the
limits of Ogden and Hot Springs.
A force of
75 men was gathered, and the work of reconstruction went on with success.
Over the poles
of the Bell company the lines of the Postal Telegraph Company were restored to service.
P. H.
Irwin, superintendent of the Utah division of the
Bell
company,
complimented Resident Manager

ation,
its

new

Telephone News from the Northwest.
The Commercial Club of Fargo has voted in
favor of admitting the North Dakota Independent
Telephone Company to the city for long-distance
service.

The Elgin Telephone Company of Elgin, Minn.,
been sold to the Greenwood Prairie Telephone Company and is merged with that system.
The Northwestern Telephone Exchange Com-

has

rebuild the local exchange in St. Cloud,
There will be 20,000
Minn., at a cost of $50,000.
feet of underground and t;.ooo feet of .aerial cable.
Telephone
Company of Deer
The Deer Creek

pany

will

pany now has

service

is

165.995.

Revised inventories of damages sustained in and
near Ogden, Utah, by the recent windstorm in
that city place the property loss at $150,000. The
heaviest loss is said to have been sustained by the
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CORRESPONDENCE.
Continental Europe.

—A

Paris, October 23.
project is reported from
Berlin relating to a suspended electric railway on

of the Elberfeld-Barmen system,
run between Gesundbriinnen, Alexander
and Rexdorf.
Some objections have been
to the building of such a line on account
the

plan

to

is

which
Platz

made

of its
unsightly
appearance.
it
Nevertheless,
seems that a concession is now granted to the
projectors by the municipality for the construction of a trial section of road, and efforts will
be made to give the structure as handsome an
appearance as possible.
Prominent Berlin architects are
designing the overhead structure and
the stations.
The cities of Valladolid and Salamanca, together with the town of Zamora and a certain extent of territory, are to have a supply of current
from a new hydro-electric plant which will be
one of the largest ones so far erected in Spain.
fall of about 40 feet can be secured from the
Douro River, which is to be utilized for this
purpose, and the station will be set up at Zamora.
The Alioth three-phase system is adopted, and
the plant is to contain two alternator sets of 500
horsepower and five larger groups of 1,000 horsepower. In the lower story are the turbines, and
the alternators are mounted in the upper floor
upon the vertical shafts of the wheels.
The
machine voltage of 6,000 is raised for the lines
From the plant to
to 20,000 and 40,000 volts.
the city of Valladolid the distance is about 70
rather

A

miles.

Not long ago the German cruiser Muenchen
(Munich), carrying a set of space-telegraphy apparatus, started on a trip through the North Sea,
all the while keeping up communication with the
large station of Norddeich, near Emden.
This
it was able to do for a good part of the cruise,
but the limit seems to have been reached at
Cromsoe, a distance of 1,150 miles, as the mast
was not high enough to send the signals at that
distance.
With a higher mast it is expected to do
better, and for this purpose a second vessel, the
Vineta, will be sent over the same route, using
a mast which is 360 feet high above sea level.
Experiments carried on between the Eiffel Tower
and the island of Porqueralles show that wireless
signals" can be sent between these points, and if
the results are satisfactory it is expected to set up
a permanent station on the island so as to connect
it

with Paris.
In the alkaline

accumulator it is found that
scales added to the active matter of the
anodes serve to increase the conductivity and are
an advantage.
A new method of forming such
scales has been brought out in Germany by the
Cologne Accumulator Works.
In a bath of a
nickel salt is placed as a cathode an aluminum
or zinc plate, and a thin layer of nickel is deposited on it.
Then the plate is dipped in a
caustic alkali bath, which does not attack the
nickel, while the
underlying plate is dissolved.
nickel

In this way the surface film of nickel is detached in the form of scales, whose size depends
on the nature of the electrode and the solution.
new electric coffee roaster has appeared in
Austria, using a hot-air blast for the heating, and

A

the coffee is said to have a better aroma and a
larger amount of soluble matter than when roasted
by coke.
The apparatus consists of a resistance
coil heater, combined with a motor-driven shaking
tray and_ an electric fan which sends the current
of hot air over the trays.
The_ city of Budapest will no doubt have an
extension of some of the tramway lines, as the
Budapest Electric Railway Company is planning
to make connection between its system and the
Budapest Szentlorinczer narrow-gauge electric railroad.
Some of the other electric traction lines of
the city are to be extended, according to the most
recent reports, and the municipality of Prague is
also to increase its tramway lines, and expects to
use steam-turbine units to give the required current for the purpose.
The first turbine to be installed will give 4,300 horsepower, and is to run a
three-phase alternator of 3,000 kilowatts.
An extension of the underground conduit tramway has been recently made at Paris by the
French Thomson-Houston Company in the shape
of a branch line.
The main line runs from the
Place de la Bastille to the Etoile.
Near the
M'ontparnasse Depot a branch is now running
which extends towards the southern part of town,
and it now carries considerable traffic. The same
company has been making experiments upon threephase motors for tramways upon the M'alakoff
_

A. de C.

line.

E. E. Harrison on the rapid repair of the damage.

Great Britain.

—

The Washington Waterpower Company has just
completed at Post Falls,
Idaho,
northeast
of
Spokane, a movable dam of the bear-trap tvpe,
said by experts to span a wider channel than any
_

other

similar
tendent, savs

and

structure.
closes

it

W.

C.

Weeks,

an opening

no

superinfeet

wide

operated by one person.
The purpose is
to provide an easily controlled opening for the
passage of an immense vr'ume of water, laden
with debris and drift.
is

London, October 24. Amid the difficulties which
most of the electric-power companies in Great
Britain admit they are experiencing the one bright
spot would seem to be that northeast corner of
England over which Mr. Merz, of London power
fame, has waved his fairy wand. Industry in this
part of England is thriving on a cheap supply of
electric

requisite
thority

Many

power, and, conversely, this admits of the
development of the electric supply au-

which

leads

developments

to

the

maximum

have taken place

efficiency.

under Mr.

November
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Merz's guidance, the latest of which is the consolidation of all the electric-power interests represented by three companies, each having a large area
There are some
under parliamentary authority.
who call this a "trust" and similar things, but
particular one would appear to be unaccompanied by that menace to public interests usually
associated with such organizations, for the strongest municipal argument in the world cannot remove the fact that electrical energy is cheaper in
this district than anywhere else in the kingdom.
The fusion of interests mentioned above has been
quickly given practical effect. In the southernmost
portion of the area, viz., Cleveland, hitherto the
most undeveloped, an overhead network of mains
is
being erected which will at first carry some
6,000 kilowatts, and the power station which, before the amalgamation, was intended to contain
as the first installment about 3,000 kilowatts will
this

now have 5,000 kilowatts.
The Marylebone (London) Borough

Council has
been involved in an interesting legal case, which,
while allowing no moral to be drawn from it, is
noteworthy from more than one point of view.
The Borough Council was summoned by one of
large

its

consumers

electric-light

for

failing

to

maintain a proper pressure, and was fined the
The case is an
full penalty allowed by the law.
echo of the trouble experienced in connection with
the changeover from 100 volts to 220 volts, the
particular consumer having, for valid reasons, objected to going on to the higher pressure for the
The business of the firm was, howtime being.
exthe difficulties
ever,
seriously affected by
perienced at the power station in maintaining the
100 volts for a few customers, but in view of the
decision of the court, special arrangements have
been made to maintain the pressure in future.
Many of the older London undertakings experienced this difficulty, the expedient resorted to
generally being to charge the highest price allowable under the provisional order to those
consumers who will not come over to the 220
volts.

(London) Major Cardew, late
Board of Trade, has been
retained by the Borough Council to make some
experiments and report upon the purification of
the atmosphere of the sewers by ozone electrically
Greenwich

At

electrical adviser to the

The

obtained.

expenditure

authority has authorized the
$250 upon the experiments, ex-

local

of

Major Cardew's fees.
The motion which was recently brought before

clusive

the
tions

of

Hull corporation to the effect that negotiashould be entered into with the postmaster-

general

for

the

sale

of

the

municipal

telephone

now been negatived. The Hull
license expires in 191 1.
The Brighton municipal
telephone undertaking has now been handed over
undertaking has

the Postoffice, and it has been arranged that
difference between the original capital expenditure and the amount received from the
government shall be met by a call upon the rates.
Swansea is still holding out for a better offer
from the postmaster-general, which does not seem
to be coming along, however.
New physical and engineering laboratories have
recently been opened at Liverpool and Edinburgh.
The former is the gift of Mr. E. K. Muspratt to
the Liverpool University and has cost about $80,000, while the latter has cost $120,000, and forms
part of the memorial to the late Professor Tait,
who organized the physical laboratory in Edinburgh University as far back as 1868.
Mr. Carnegie, too, has offered a donation of $57,500 for
a physical laboratory at University College, Dundee,
and $50,000 for something similar at St.
Andrews, also in Scotland.
250-horsepower Kjellin electric steel furnace
is in course of erection at the Sheffield works of
Vickers, Sons & Maxim.
This is the first furnace of this type and size to be put into commercial operation in Great Britain.
to

the

A

G

Dominion of Canada.

—

Winnipeg, Man., November 3. The City Council and the Water Commission, upon the invitation
of Chief Engineer Cyril B. Smith, visited the
city's latest acquisition, the Pointe du Boise Falls.
Mr. Smith, the designing engineer and the chief
engineer in charge, has estimated the cost of the
works at $3,250,000, which will include the cost
of the transmission line and buildings.
This will
provide, it is estimated, 17,000 horsepower, which
can be increased, if necessary, to 60.000 horsepower.
The engineers expressed the opinion that power
can be developed at Pointe du Boise Falls sufficient
for Winnipeg for many years to come.
A tramway has been surveyed which will be 22
miles long.
Mr. W. M'. Scott will have charge
of the preliminary work.
He will enlarge upon
the survey already made and will forward the
result to Chief Engineer C. B. Smith after it is
in
shape.
After that the transmision line to
Winnipeg will be surveyed. This line will be 75
miles long in a northeasterly direction.
Pointe du
Boise is 22 miles from Lac du Bonnet, where an
immense power has been developed for the Winnipeg electric street railway and the Winnipeg
Electric Light and Power Company, both companies being owned by the Mackenzie and Mann
syndicate.
R. D. Wilson, assistant city engineer,
who has been at the head of a survey party laying

335

out the course of the tramway to be built from
Lac du Bonnet to Pointe du Boise in connection
with the city power scheme, has returned to the
city having completed the work.
This means that
everything is now ready to start on the construction of the electric tramway.
The Winnipeg Street Railway Company has

approached the Town Council of St. Boniface for
right-of-way over the Seine River Bridge as soon
as that structure is completed, and it is the intention of the company to run their cars up to
-

the site of the Grand Trunk Pacific Shops.
As a result of the application bv the Strathcona
Radial Tramway Company for a franchise in Edmonton, the City Council has decided that it was
not advisable for the city to part with a street
railway franchise to a private corporation, and the
Mayor
question has been shelved for two weeks.
Sheppard of Strathcona wants Strathcona and Edmonton to combine in their efforts and public
enterprises, and has outlined a scheme whereby
the towns should be connected in their public enterprises,
such as electric light, telephones and
The outwaterworks for their mutual benefit.
come would be a complete union.
The corporation of Port Arthur, Ont, has placed
contracts for an important extension to its municiThe waterwheel portion
pal hydro-electric plant.
of the equipment will consist of a pair of 30inch special Crocker turbines.
The contract for
the turbines was placed with the Jenckes Machine
Company, Toronto.
The turbine unit will be
direct connected to an Allis-Chalmers-Bullock generator.
special meeting of the Town Council
was held to consider the offer of the Nepigon
Pulp and Paper Company of electric power at
down in
the price of $15 per horsepower laid
Port Arthur. The company has a pulp and paper
mill on the Nepigon River, where power is to
be developed. The power is to be brought acro:s
country about 50 miles to Port Arthur and the
town given 3,000 horsepower at the rate named.
Then 7,000 additional horsepower is to be delivered
in Port Arthur as occasion may require at a cost
of $20 per horsepower.
Barrie, Ont., now has two propositions before it
for an electric street railway, one from Fred
Nicholls of Toronto for a 25-year franchise, with
heat and power, the other from local men for a
If
30-year franchise, with the right of renewal.
Fred Nicholls gets it, his company will put a
fast steamer on this lake, the object being to
connect with the Canadian Pacific Railway as well
as to do a large local business.
The management of the Montreal Street Railway
Company announce that after the. annual meeting
on November 7th a special meeting of the shareholders will be called for the purpose of authorizing the board of directors to issue $2,000,000 more
This will bring the issued capital up to
capital.
New stock will be issued at a premium
$9,000,000.
The present market price of the
of 75 per cent.
The money is to be expended on
stock is 276.
new improvements and extensions.
H.

A

New

England.

—

Mass., November 3. The strike of the
New York chauffeurs of electric cabs has not been
city.
There are very few public
felt
in this
electric cabs in Boston, and people in charge of
the leading garages state that so far as they
know, no Boston chauffeurs have gone to New
York to take the places of the strikers, largely
because the Boston chauffeurs are receiving as
good wages as those demanded by the New York

Boston,

strikers.

In the United States Circuit Court, Judge Colt
has referred the suit of the National Telephone

Manufacturing Company vs. the American Bell
The suit is
Telephone Company, to an auditor.
an action for damages for alleged malicious prosecution, the Bell company having sued to prevent
an infringement of the Berliner transmitter patent
by the National company. The Court of Appeals
held that the patent was invalid and the National
company wants a financial recompense for the
action brought against it.
The Goff's Falls, Litchfield and Hudson Electric
Railway Company has nearly completed its road
between Manchester and Nashua, N. H., via Goff's
Falls, Litchfield and Hudson, a distance of 17
miles.
When this road is in operation there will
be a continuous electric-railway line between Boston and Concord, N. H, a distance of 75 miles.
The road will be on private land the greater part
of the way, and the cars will be run at a high
"

rate of speed, the highest grade being only 1%
There is a trestle on the road that is
per cent.
400 feet long and 40 feet high.

The Newton, the Waltham, and the Lexington
and Boston street railway companies have asked
the Waltham, Mass., aldermen for freight franAll the municipalities between
chises in that city.
Boston and Waltham have granted franchises for
freight transportation by electric railway companies.
The Consolidated Railway Company is surveying
for an electric railway between Canaan, Conn., and
Great Barrington, Mass.
The Massachusetts Railroad Commissioners have
approved the Blue Hill Street Railway Company's
plan to carry freight and express between Mattapan and Canton.
Dr.

George

W.

Pierce,

professor of physics

at

Harvard University, gave a

talk on wave lengths
wireless telegraphy before the Boston Society
of Arts, on the evening of October 25th, illustrating his remarks with stereopticon views. He gave
a detailed history of the origin and growth of
the magnetic wave theory.
He stated that Lord
Kelvin was the first to prove mathematically the
correctness of the theory, and Federson's experiments proved its correctness, beyond doubt, by
photographing the oscillatory discharge of sparks
from a Leyden jar connected with a coil of high
induction.
revolving mirror reflected the sparks
as they passed to and fro and the photographic
plate showed blotches of regular character instead
of one streak, as it would have done had the
sparks been continuous.
Dr. Pierce has perfected
a wireless receiving apparatus and has installed
three of his receivers at United States naval stations.
He stated that wireless messages could be
sent 1,200 miles.
The Marlboro Electric Machine and Lamp Company having reached the limit of its space at its
Marlboro, Mass., factory, has decided to establish
a manufacturing plant at Worcester, Mass.
The
Marlboro factory is turning out 12,000 lamps a
day.
The Hanover, N. H., automatic telephone exchange of the New England Telephone and Telein

A

graph Company was destroyed by

fire

on Tuesday.
B.

New
New York

York.

—

November

3.
The proposition
third-track the Second and Third Avenue elevated roads has been revived by the Rapid Transit
Commission, and arguments in favor of the scheme
were heard yesterday.
The opposition contented
itself with putting in a list of the organizations
which were against the plan, and at the close of
the meeting the matter was referred to the committee on plans and contracts with instructions
to see what could be done and report back to the
full board.
Applications for space are being received by Dr.
William H. Tolman, 287 Fourth Avenue, for the
exposition of safety devices which" the American
Institute of Social Service proposes to hold here
January 28 to February 9, 1907.
notice which
the Institute is sending out says that gratifying
interest is being shown by the inventors and manufacturers of devices for protecting the lives and
limbs of workers and the general public.
Commissioner General Kohlsaat desires to secure the
entire exposition for the enrichment of the Jamestown Exposition.
class of six engineers of the New York, New
Haven and Hartford Railroad has been selected
from 153 engineers who expressed their willingness to learn the working of the electric locomotives which are soon to replace the steam engines on that road. The class received instructions
in the operations of the new motor at Rye, N. Y.
While the New Haven men are being instructed
in the operation of the third rail, still the latter
is only used within the New York yard limits to
conform with the New York Central system, the
power on the main line of the New Haven being
The
conveyed by means of the overhead trolley.
new motors which were built by the Westinghouse Electric and Manufacturing Company are
single-phase and are different from those to be
used on the Central, which came from the General
Electric Company, and are ooerated on direct cur-

City,

to

A

A

rent.

Some little excitement was caused at the Manhattan end of the Brooklvn Bridge on Wednesday
evening by the failure of both power and light.
The same electric plant supplies the power to run
the cars and the current to light the surface loop
The trouble was in the power
on the bridge.
house and lasted about eight minutes.
The November meeting of tne Illuminating Engineering Society will be held at the Edison
Auditorium, 44 West Twenty-seventh Street, at
Papers
8:15 p. m. on Friday, November 9th.
"Fixture Location
will be read on these subjects
in Residence Lighting," by F. N. Olcott; "FixL.
Location," by Major E.
ture Design and
"Location of Lamps and Illuminating
Zalinski
Efficiency," by Preston S. Millar.
expected that President Roosevelt will
It
is
take a hand in the launching in this city on
November 16th of the national movement in behalf of "industrial education" in the public schools
letter from
to displace the "classical" training.
him will be read at a public meeting to be held
in Cooper Union on the evening of that day.
President Carman of Lewis Institute, Chicago, is
Addresses will be made
an accredited delegate.
by Frank A. Vanderlip, vice-president of the National City Bank; Frederick P. Fish, president of
the American Telephone and Telegraph Company;
M'iss Jane Addams, Chicago; Dr. Nicholas Murray
Columbia University, and
president
of
Butler,
Frank P. Sargent, United States commissioner
general of immigration.
:

;

A

Southeastern States.
Charlotte, N. C, November 2.— The contract for
lighting system- in the new addition

installing the
to

the

McGhee Manufacturing Company's

new
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mill

C, has been let to the
of Charlotte, N. C.
electric-light plant of Sanford, N. C, owned
I.
Thompson & Son, was burned recently,
Greenville,

at

R. G. Auten

The
by

F.
loss

the

S.

Company

estimated

being

no insurance on the

at

plant.

There was
$7,000.
Mr. Thompson says

be rebuilt without delay.
The town of Statesville, N. C, is considering
and
electric-light
bids and plans for the new
power plant, power for which will be supplied by
Sevthe Southern Power Company of Charlotte.
that

will

it

eral sites are also

Commissioner Bradford has placed the valid
claims against the company at $337,574-70 and the
property cannot be sold for less than this amount.
Walter A. Black of Dayton has retired as secretary of the Columbus, Delaware and Marion

Sth.

Railway Company.
The Akron and Youngstown Electric Railway
Company has asked for an air-line franchise
through Portage County.
It will be built mostly
on private right-of-way.
O. M. C.

under consideration.

electric
stock.

The
moved

in Concord, with a $125,000 capital
C. Johnson of Charlotte is president.
lighting plant at Blue Ridge, Ga., is to be
line

W.

to Marianna, Fla., by the owner, John H.
Carter of Blue Ridge.
The newly organized Birmingham and Huntsville electric railway is being enthusiastically supported by the farmers along the route and little
is
expected in securing right-of-way.
difficulty
The route is to be gone over at once and grades
F. T. Petty is treasreported on by engineers.
urer and general counsel.
The Suburban Transit Company of Columbia,
S. C, has been chartered to build numerous lines
to new residence suburbs about the South Carolina
capital.

W. Williams & Co., Nashville, Tenn., were the
lowest bidders for the construction of the Jonesboro and Nettleton electric railway and will also
finance the entire bond issue of the road.
The Montgomery Traction Company of Virginia
C. A. Johnis a new concern at Christiansburg.
son is president. The purpose of the company is
1
Christiansburg
to build a 2 ,i-rnile line connecting
and Cambria, Va.
The Commercial Association of Danville, Va., is
agitating the question of securing electric power
The
for commercial and manufacturing purposes.
Danville Street Railway has asked for a 30-year
franchise for the. supplying of power for manufacturing purposes and the petition is now pending.
A great project is on foot at Charleston, S. C,
in which Lawrence M. Pinckney and others are
interested, with C. R. Van Etten as engineer, to
build a system of electric lines virtually covering
The
the state of South Carolina by electric line.
road is projected by the South Carolina Public
Service Corporation, and it is ultimately desired
that the line shall extend as far north as CharIt may connect Charleston, Augusta,
lotte, N. C.
Columbia and other towns in the central and
L.
northwestern part of the state.

Ohio.
Cleveland,

November

Columbian Company

in

—

The incorporation^ of
West Virginia has given

3.

to the report that a gigantic merger of the
gas and electric properties of Cleveland and Cincinnati is to be formed.
It is said the company
will probably have a capital stock of something
like $75,000,000, of which $50,000,000 will be common and $25,000,000 will be five per cent, firstThe idea is that the company
mortgage bonds.
will own a large body of oil and gas lands in
West Vireinia, from which natural gas will be
piped to the cities named.
According to report
the company is also to take over the Cincinnati,
Newport and Covington street car line and the
suspension bridge at Cincinnati. Negotiations have
been under way between A. S. White and the
owners of the railway for some time, and Mr.
White is said to be interested in the company
just incorporated.
The officers of the lighting and
power companies in Cleveland say that they do
not know anything about the report that they are
to be taken over by the holding company.
The
matter was talked of once before, about the time
the Cincinnati Gas and Electric Company's properties were taken over on a lease by the Union
rise

Gas and Electric Companv, but nothing has been
since, until a few days ago.
The Eastern Ohio Traction Company has increased the wages of its motormen and consaid

Hereafter the first-year
an hour instead of 19;

ductors.
20 cents

men
the

will

receive

second-year

men have been advanced from 20 to 22 and the
men from 21 to 23 cents. The freight
men will receive 24 cents an hour, an advance
third-year

of one cent.
The People's Heat and Power Company has applied for a 25-year franchise to furnish heat and
power in Toledo, but nothing is said regarding
lights.
Tne company was organized by Homer T.

Yaryan.
Construction work on the Ohio and Southern,
from Columbus to the Hartman farm, has been
commenced.
It may be extended to Washington
C.

H.

The Toledo and Point Place Railroad Company
and the Ottawa Beach Company of Toledo, both
owned by the Toledo Railways and Light Company,
have been consolidated.
They will be
bonded for
go

new

cost and the capital stock will
treasury of the old company.
The
company will be the Toledo, Ottawa Beach

into

their

the

and Northern Railway Company.
Judge R. W. Tayler of the United States, Circuit
Court has ordered the sale of the Toledo and
Western to take place on Wednesday, December

Indianapolis,

November

3.

— Frank

D.

Norveil

has been promoted from the position of assistant
geneial freight and passenger agent to that of general passenger and freight agent of the so-called
merger traction lines in Indiana, which comprise the
Indianapolis and Northwestern,
Indianapolis and
Western, Indianapolis and Martinsville, Indianapolis
and Eastern, Indiananolis Coal Traction, Richmond Street and Interurban and Indiana Union
Traction Company.
Mr. Norveil succeeds F. D.
Wheeler, resigned.
The promotion is a deserved
one, as Mr. Norveil has grown up in the interurban business. He entered railroad service nearly
20 years ago as a telegraph operator.
that the McGowan
shortly place on sale a
1,000-mile book good for the
bearer and any number of persons traveling with
him on all the so-called merger lines of Indiana
and Ohio for $15. This will be the first straight
mileage book ever issued by an electric line in
this section of the country.
This book will be
good on about 12 or 13 electric roads in Indiana

The announcement
& Schoepf syndicate
new interchangeable

is

10,
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White Pigeon electric railway announce that they
have successfully financed the road and construcwill begin soon.
The scheme is to connect
a large section of Indiana with Kalamazoo and
several smaller towns in Michigan.
tion

The extension of the Rushville division of the
Indianapolis and Cincinnati Traction Company's
line
to
Connersville has been opened and the
officials are very much elated over the increased
patronage.
The Greensburg division will be next
completed and this, it is thought, will double the
receipts.

Indiana.

The Concord, N. C, Street Railway Company
a new concern which proposes to build an

is

November

made

will

and Ohio.
Statistics compiled by D. H. Macabee, chief of
the Indiana Department of Inspection, go to show,
it
is declared,
need of further legislation in Indiana in regard to the laws regulating boiler inspection.
Mr. M'acabee's figures show that during
the last seven years there have been 64 boiler
explosions',
resulting in 49 deaths and 105 in-

The City Council of Rushville has rejected all
bids for improvements and the installation of new
machinery in the city water and light plant. This
is
done on account of the bids being irregular,
one of the specifications being overlooked by the
bidders.
New bids will be invited at once.
The railroads entering Indianapolis have decided to fight the enforcement of the ordinance
recently passed by the City Council to require
them to maintain arc lamps at grade crossings.
This ordinance includes trolley lines as well as
steam lines.
The city authorities a<-" threatening
to enforce the penalty, which is $100 per day
for each light.
The announcement is made that the Standard
Steel Car Company of Butler, Pa., will build an'
immense plant at Hammond for the construction of
steel cars for both steam and interurban lines.
S.

S.

Illinois.

—

November

3.
Receiver Irwin, of the
Peoria and Pekin Terminal, has returned from a
conference of the stockholders of the road.
He
believes that some of the stockholders of the Chicago, Rock Island and Pacific and of the Chicago
and Alton will be interested in the reorganization
The road has a bonded indebtedness
of the road.
of $980,000, a floating indebtedness of $150,000
and other claims will aggregate $30,000.
The
receiver is preparing schedules showing the lia-

Peoria,

and assets to file in the United States
Court.
The court has ordered the line to continue in operation until further orders.
The merchants' committee has decided to draw
up a new ordinance to submit to the City Council
for the Peoria Gas and Electric Company.
The
ordinance introduced by the company has been
bilities

juries.

Judge Carter, of the Superior Court, has issued
a temporary restraining order against the city of
Indianapolis to restrain the authorities from compelling local and electric lines to pay for electric
light at street crossings, and also restraining the
local light company from turning out 96 lights at
crossings in compliance with a recent order of
the City Council.
The matter will come up for a

laid

over for two weeks.

The McKinley

syndicate

purchased

has

also lacking in power.
The electric railway service
is
also marked for improvements, and the waterworks company is also charged with certain in-

depot
buildings to be
erected will contain sub-stations also.
Land in or
near Springfield has also been purchased to build
This will be used
a belt line around the city.
for all through traffic and be six miles long.
Grading of the Peoria-Bloomington railway is
being pushed so as to be completed before cold
weather sets in. The poles are set and the wire
The first boiler- has been
will soon he strung.
completed and tested in the new power house
here.
The connections into East St. Louis are

efficiencies.

practically finished.

permanent hearing next Thursday.
Experts employed by a citizens' committee in
Terre Haute to investigate the service of public
utilities have
reported that the gas supplied by
the Citizens' Gas Company is a mixture of coal
and water gas, which is low, both in heating power
and candlepower. It is also charged that the street
lights, which are contracted for at $70 a year, are

The

City Council of Kokomo is asking for bids
for the construction and installation of an electric
telegraph fire-alarm system for the city of Kokomo,
said system to consist of not less than 20 signal
boxes, together with all the necessary telegraph
lines
and central-station equipment, with gongs,
indicators, tower-bell striker and all other necessary equipment for a modern and efficient system.

The Manufacturers' Light and Power Company
of

Fort

capital

plant

Wayne,

stock
in

has

incorporated

with

of $50,000 to construct and

equip

Ind.,

Fort Wayne, to

generate

electricity

a
a
for

power and light purposes. John E. Roth, Edward
N. Odenburgh and S. S. Hanna are directors.
It is gratifying to remark that the new traction
and terminal building of the Indiana Union Traction Company, just completed at M'uncie, is a fine
station and compares favorably with those at Indianapolis, Toledo and Milwaukee.
It will serve
as a passenger and freight terminal for the four
interurban lines radiating from Muncie, three of
which are operated by the Indiana Union Traction
Company. It is the plan of this company to erect
commodious stations in all of, the cities at junction
points on its lines in order properly to care for
the

rapidly increasing business.

tion
is
the
second
station at Tipton was

completed

The M'uncie

sta-

year.

A

this

the first.
Two others are
now in the course of construction, one at Kokomo
and the other at Logansport. The Muncie station
is built on a plan
similar in ?eneral features to
that of the Indianapolis station.
In addition to
all of the facilities usually provided for the convenience of passengers, a reading room for train
men and employes is also provided. The freight
station adjoining is complete in all its arrangements.
The Toledo and Indiana Railway Company has
completed arrangements for the extension of its
Hne_ westward from Bryan, Ohio, across Northern
Indiana, to Fort Wayne, by way of Waterloo.
From that point the company will operate its cars
over the tracks of the Toledo and Chicago Interurban, commonly called the "Seaprave Line."
trolley line is in process of construction between
Chicago and South Bend, and soon the gap will
be closed to enable cars to make a through passa e
from Ohio across Northern Indiana to Chicago.
The promoters of the Plymouih, Goshen and
.

A

in

sites

The

Morton and Danvers.

.

Rock Island telegraphers have asked for an increase of pay.
So many interurbans are planning to enter
Springfield that a committee of merchants of that
city is investigating the feasibility of building a
road through the city for their use.
The Springfield and Southeastern, which purposes to build a line from Springfield to Pana,
has introduced an ordinance in the City Council
asking for a franchise through certain streets.

The Aurora, De Kalb and Rockford Electric
Railway Company is desirous of rushing the construction as fast as possible and has decided to
let the contract to complete the road at once.
The Henkle Bros. Company of Springfield has
changed the name to the Plumbing, Heating and

Company of Springfield.
The Spring Valley Telephone Company

Electrical

Valley has increased

its

of Spring

from $10,000

capital stock

to $15,000.

The

Central

Electric

Company

of

this

moving from the Telephone Building

to

city

is

another

is occasioned by the increasing busiCentral Union Telephone Company,
which needs the room for its offices, so the toll
board can be enlarged.
V.

location.

ness

of

This

the

Northwestern States.

—

Minneapolis, November 3. The big concrete dam
across the St. Croix River at Taylors Falls, Minn.,
is
now completed. The canal near the power
house still has a few day's work on it, and then
the plant will be placed in operation.
The farmers of Sully County, S. D., have raised
over $100,000 by popular subscription for the purpose of constructing an electric line from Gettysburg to Okoboji.
The City Council of Milwaukee has selected a
site for the new municipal lighting plant, paying
$60,000 therefor.
William Burgess has been appointed receiver for
the Duluth
(M'inn.)
Electric and
Construction

Company.

The Kenmare (N. D.) Light and Power Company's

plant

was destroyed by

fire

at

a

loss

of

$10,000.

Traction Company is planning
extension of its power plant on Red-

The Black
a

further

Hills

:

November
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water Creek, S. D. It will use a canal six miles
long at a cost of $300,000 and will furnish power
to the mines in the Black Hills.
Preliminary steps are being taken looking to
the construction of a trolley line between Sioux
City, Iowa, and Sioux Falls, S. D.
The agitation in St. Paul for a maximum rate
clause in the proposed electric franchise ordinance
the Northern Heating and Electric Company
has resulted in steps being taken to regulate the
electric rate of all companies furnishing electrical
An ordinance will unin
that city.
service
doubtedly be introduced in the near future.
H. T. Clarke, Jr., of Omaha, has been granted
R.
an electric-light franchise at Beatrice, Neb.
of

Pacific Slope.
San
Bend

Francisco,

—

November 1. The Chehalis-South
Company which was re-

cently incorporated in the state of Washington, has
The
a capital stock of $150,000, fully subscribed.
objects of the new concern include the construction and operation of an electric road from South
Bend, Wash., to Chehalis.
November 15th is the date decided upon by the
Hanchett Company for commencing operations on
the local electric car service in the town -of Palo
great celebration of the day is
Alto, Cal.
An interurban
being planned by the citizens.
service will be inaugurated later on by the same

A

company.

The Town Trustees of Colton, Cal., have sold
a street car franchise to Daniel Johnston, the only
An application for an electric railway
bidder.
franchise down Eighth Street from J to Congress, in the same town, has been filed by A. C.
Denman.
City Council of Pasadena, Cal., has opened

The Baker Iron
equipment at $36,000.
of Los Angeles and other companies sent
in bids on portions of the plant.
The City Trustees of Redlands, Cal., will, on

trical

Works

November

23d, sell two franchises for electric railunder the applications made by A. G. Hub-

bard and by N. Buckmaster.

The Westinghouse Electric and Manufacturing
Company has purchased a building site on the
tide

lands

at

Seattle,

Wash., for $75,000, and

make improvements,

expected to
warehouses,

including

is

freight

at

once the construction of a lighting

The United

Railroads of San Francisco will restore the cable system on Powell, Sacramento and
Clay streets as soon as the pressure of rebuilding
The rehabilitation
its
electric system is relieved.
of the large cable road power house at the corner
of Washington and Mason streets will be commenced soon. The company is rushing work on
additional electric lines and will put in some temporary tracks on Seventh Street for a distance of
several blocks to enable cars to get around to
Howard Street at Freelon Street. This detour
will be necessary in order to permit the resumption of electric car service on the Howard Street
line before the completion of the large sewer,
which is being built in Fourth Street. The continuation of the Polk and Larkin Street line south
of Market Street will be made, at first, via the
old Tenth Street electric line in order to save
the time that would be required to change over
A.
the 'old cable road on Ninth Street.

PERSONAL.
On November
assistant

civil

1st

James

engineer

of

J.

Martindale was made
the Michigan United

Railways.

Mr.

office.

Monadnock Block as a telephone engineer. During the
last three years Dr. Wilder
has built up a department

reported that Sir William Ramsay, the distinguished British chemist, has been sounded as
to his acceptance of the
secretaryship
of
the
It

is

H.

resigned his position as
general sales manager of the American Circular
Loom Company- of Chelsea, Mass., on October
10th, according to an announcement card from that

W.

C.

Hutton,

mission

the

of

lines.

Captain Roald Amundsen, said to have discovered the magnetic pole and first navigator of
the Northwest Passage, was in Chicago on November 2d, and was accorded many honors.
He refused to make public his detailed discoveries regarding the magnetic pole, explaining that his
formal report to the Norwegian Geographical Society would have to be made first.

James

J.

Chambers, president of the Salt Lake

Company

of Salt Lake City, was
in
Columbus a few days ago, conferring with a
number of members of his board of directors.
Mr. Chambers has great faith in the future of his
city, and the prospects for the company of which
number of Columbus
he is the head are bright.
men are interested in the company.

Service

A

Helenus

E.

Farrington

has

resigned

the

Club.

B.

Kirkland

Abell, manager of th.p interests of the
(Mich.) Traction and Lighting Comhas been appointed general manager of the
American Light and Traction Company's property
at Long Branch, N. J., known as the Consolidated

H.

C.

Muskegon

pany,

Gas

Company.

He

to

Long Branch

Company.
These changes, relating to electrical operation
on the New York Central Railroad, are announced
Edwin B. Katte has been appointed chief engiGeorge A. Harwood has
neer of electric traction.
been appointed chief engineer of Electric Zone
improvements exclusive of electric traction and
signals.
John D. Keiley has been appointed elecengineer, and Carl Schwartz engineer of
trical

power

stations.

F. S. Kenfield, as president of the KenPublishing Company, has acquired control of
the Motor Way, a weekly automobile paper pubMr. Kenfield is now the
in
Chicago.
lished
president of the company publishing the Motor
Way, which bears the name of the Technical
As publisher of the former
Press of America.
Street Railway Review, he is widely known in

Mr.

the

street-railway

and

electrical

field.

Mr. B. H. Warren died suddenly in New York
He was prominent in the
city on October 20th.
having
electrical
field,
been for six years with
the Westinghouse Electric and Manufacturing

Company

assistant
general manager and second vice-president, and
president of the
later

as

Allis-Chalmers

Company

from

1904,

March,

September, 1905.
signed from the

to
reAllis-

He

in

testing,

of the University of WisGEORGE W. WILDER.
consin and took two years
of special electrical work
in the national Polytecknium of Switzerland at Zurich, where he obtained the degree of doctor of
philosophy.
In 1903 Dr. Wilder accepted a position at Armour Institute of Technology, where
he devoted his time to building up the telephone
courses.
He has written "Telephone Principles
and Practice" and contributed several articles to
the technical press.

6LECTRIC LIGHTlNGc
Geo.

W.

Burkitt will construct a

plant

light

Andrew Morrisey
plant

electric-light

is

in

modern

electric-

Tex.

Palestine,

in

seeking a franchise for an

Deer River, Minn.

The Weston Lumber Company

of Weston, W.
market for machinery for an elec-

is in the
tric-light plant.

Va.,

The

Atlantic City Electric Company of Atlantic
Va., has been incorporated with a capital
stock of $50,000.
City,

Smith of Indianapolis,
establishment of an

F. D.
for
the

power plant
R.

Ind.,

is

arranging

electric-light

and

Wiggins, Miss.

at

vice-president of the electric-light
of Carthage, Mo., contemplates installing
an electric-light plant at Gravette, Ark.
Claflin,

J.

company

Hersey, Mich., now has electric lights, the current
being generated at the local grist mill, and the
business houses and county building are being
lighted.

A. S. Maltman, president of the Kankakee (111.)
Electric Light Company, is reported as contemplating the erection of a new electric-light plant
to cost $125,000.

The Board of Aldermen of Napoleonville, La.,
has awarded the contract for the construction of
the electric-light plant to Henry Widmer of New
Orleans, whose bid was the second lowest $7,264.
Work will be started at once.

—

The village of Coopersville, Mich., has ordered
through the Lewis Electric Company of Grand
Rapids a 3S-kilowatt generator, switchboard and
about 3,000 pounds of wire and miscellaneous
material

for

its

new

lighting

plant.

Electric Company has
been awarded the contract for lighting the city
buildings in La Crosse, Wis.
The contract calls
Herefor a rate of three cents a kilowatt-hour.
tofore the company has charged the city five
cents.

The Current Motor Company
has

been

of Atlanta, Ga.,
a capital stock of
an
of establishing
plant.
E. F. Peckham,
Madison are among the

incorporated, with
for
the purpose

$r,ooo,ooo,
electric-light

and power
H. E. Tolman and A.
incorporators.

At a special meeting of the City Council at
Wymore, Neb., H. T. Clarke, Jr., of Omaha was
granted an electric-light franchise, Messrs. Philbrick and Reuling of Wymore withdrawing their
Mr. Clarke will commence at once
application.
to build a

new

plant.

Electric Light and Power Combeen incorporated for the purpose of
operating an electric-light and power plant in RichThe company holds a franchise for
field,
Utah.

The

Richfield

pany has

100

years.

Thomas Brown
William

H.

president
is
Seegmiller is

of the
general

New

The $600,000 plant of the Wilmington (Del.)
Light, Power and Telephone Company, which is
practically a duplicate, except as to size, of the
plant of the Baltimore Electric Power Company,

York.

Mr. War-

ren -was a member of
many engineering societies and in his earlier days held important engineering positions.
He was a Bostonian and graduated
from the engineering corps of the United States
Naval Academy in 1874. Mr. Warren died suddenly
His
from apoplexy at the Collingwood Hotel.
wife, one son and two daughters survive him.
Arthur Warren, also well known in the electrical
field, is a brother of the deceased.

WARREN.

methods of
especially
as applied to telephone apparatus.
He is a graduate
electrical

after

a brief rest, with
the late J. C. Kafer and
A. M. Mattice, formed
an engineering firm in
B. H.

improvements

concern and
manager.

Chalmers Company, and,

appendicitis.

Armour which

The La Crosse Gas and

field

George Herring, chairman of the City of London
Electric Lighting Company, and the Electric and
General Investment Company, died in
London on November 2d after an operation for

W. E. Atkins, for many years superinof the contract and free-service departments of the Western Union Telegraph Company,
New York, has been elected to the position of
acting vice-president in charge of the contract department.
The Telegraph Age remarks that this

move

but will make frequent visits to Muskegon as
president of the Muskegon Traction and Lighting

(Eng.)

Charles B. Horton, superintendent of the Western Union Telegraph Company at Omaha, died at
Mr. Horhis home in that city on October 20th.
ton was 56 years of age and a telegraph man
of .wide experience.

will

telephone engineering at
has attracted
wide attention. He has also
been
engaged in several
important telephone investigations and has made many
in

posi-

mechanic for the Boston and Northern Street Railway Company, to accept the superintendency of rolling stock for the United Railways of San Francisco. Mr. Farrington has been
employed by the Boston and Northern Company
and its predecessor for 26 years. He is a pastpresident of the New England Street Railway
tion of master

N. Y.

George

superintendent

John H. Merrill, secretary of the Central Electric Railway Association, has resigned to accept
the position of general manager of the Choctaw
Electric Railway and Lighting Company of McAllister, Okla.
William F. Millholland, treasurer,
of the association, will fill out Mr. Merrill's unexpired term, which will end next January.

B.

tendent

formerly

Sacramento (Cal.) Electric Gas and Railway Company, has been promoted to the position of superintendent of the Sacramento division of the California Gas and Electric Corporation.
He will
have general charge of power houses and trans-

Patten, manager of the advertising department of the American Electric Fuse Company
at Muskegon, Mich., has resigned to take a position with the Rolfe Electric Company of Rochester,

in

vent him from accepting the honor.

company.
F.

Washington and that
London would pre-

Smithsonian Institution in
he answered that his work

etc.

The Mountain View Gas and Electric Company
has purchased a site at Mountain View, Cal., and
will begin
plant.

Prof. George Walker Wilder, Ph. D., has severed his connection with the Armour Institute of
Technology as professor of
telephone engineering and
opened an office in the

Public

bids for the proposed municipal electric-light plant.
Charles C. Moore & Co. of San Francisco were
the only bidders on the complete plant with elec-

ways

elevation confers upon Mr. Atkins an added dignity and widens the scope of his influence and
operations, and may be accepted as a just recognition of the ability and faithfulness with which
he has conducted the affairs of his important

Railway

Electric

The

387

George R. Webb,
been formally onened.
vice-president and a large stockholder of the concern, and David E. Evans, president of the Maryland Telephone Company, were among those preslarge nument from Baltimore at the opening.
has

A

ber of guests were also
York, Philadelphia and

in

attendance from

New

The new
Wilmington.
plant is located on the Brandywine Creek, ground
April
The caon
5th
last.
broken
having been
The company also conpacity is 2,000 kilowatts.
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an automatic telephone system which conwith the Maryland Telephone Company.

trols

nects

The Merchants' Light and Power Company of
Memphis, Tenn., is rapidly pushing the work on
power plant and subway system in that city.
Their station at Keel Street and Wolf River is
expected to be finished in a few weeks and the
subway system is already practically completed.
The generating units, in the first instance, will be
its

two

number and

in

of 1,000 kilowatts each.

the electric-light companies which have
followingthe
are
been incorporated
Perkins Electric Light and Power Com-

Among
recently

named:

Okla., capital $5,°°°; City Electric
Stillwater, Minn., capital $10,000;
Joplin Light, Power and Water Company, Joplin,
Mb., capital $25,000; Jacksonville Ice and Electric
Company, Jacksonville, Tex., capital $75,°oo.

pany,

well-built electric-lighting plant owned by local
business men of Basin, Wyo., has just been put in
The equipment includes
operation in that city.
a 125-horsepower Murray-Corliss engine, driving a
1,100
75-kilowatt Warren alternator, 60 cycles,

A

Six-glower Nernst lamps are
single-phase.
The plant cost about
for street lighting.
F. H. Stannard was the consulting and
$15,000.
erecting engineer.
volts,

used

Announcement is made by the officials of the
Green Bay Gas and Electric Company of the following reduction in the rates for electric lighting
and power service to take effect January 1, 1907.
For lighting from 17 cents to 12 cents per kiloFor power the maximum will be 10 cents
watt.
per kilowatt with a discount to heavy consumers.
A Westinghouse-Parsons turbo-generator is being
installed and is expected to be in operation by

December

1st.

Artesian-well hydraulic power for -the operation
of electric plants in South Dakota, described some
years ago in the Western Electrician, is still in
use, although it had been reported that some of
Thus the Aberdeen
the wells had given out.
(S. D.) Daily News of October 31st reports that
"C. M. Barnes & Co. have sent an electrician to
the big ranch of the Northwestern Land Company,
in Edmunds County, to wire the house and other
The company has its own
buildings for lighting.
dynamo, driven by artesian power."

A

subsidiary corporation has been formed in
Stillwater, Minn., to build an annex to the Stillwater Gas and Electric Light Company's new gas
house, to be used as a sub-station for electricity.
The entire plant is controlled by the Western
InGas and Investment Company of Chicago.
cluded in the holdings is the electric-power dam
Somerset, Wis., from which
at Riverdale, near
power is transmitted to Stillwater. The company
will next year build another dam on Apple River.
The new corporation will operate the electricpower plant in Stillwater as a branch of the other
business.
It is called the City Electric Light Company.
„ _ _ j
,j

,

,

1

_

City Council of Sumner, Wash., has granted
Fred J. Chamberlain a franchise to operate an
electric railway through the town of Sumner.

The

citizens

of

Elk Horn, Iowa, have pledged

$1,200 for the work of a preliminary survey from
Atlantic to Elk Horn for an electric railroad.
B. Harman of Oskaloosa, Kan., is promoting
proposed interurban electric line between Topeka and Atchison by way of Oskaloosa and LawC.

the

rence.

W.
build

Cedar
Paris,

Joseph,

John Townsend and others

are the incorporators.

The City Council of Atlanta, Ga., has granted
a franchise to the Atlanta and Carolina Railway
Company for the use of certain streets in the
construction of an electric railway line between
Conyers, Ga., and West Point, Ga.

The United Railways

"eports for
September: Gross earnings $784,260, increase $55,958; surplus $79,942, increase $31,883; for nine
months, gross $0,749,657, increase $513,381 ; surplus $337,574. increase $393,159of

Louis

St.

C.

Pickings

an

electric

Rapids,

of

The West Shore iraction Company of Nyack,
N. Y., has been incorporated with a capital stock
of $250,000 for the purpose of building a new
traction line.
sixth Street,

Memphis, Mo., proposes to
between Mexico and
Edina, Shelbina and

railway
Iowa, via

Mo.

The Iowa-Missouri Traction and Power Company of Fairfield, Iowa, will construct a line of
railway betwen Fairfield and Memphis,
electric
Mo., via Keosauqua.

W. Orr of Vinita, Ark., W. C. Meeker^ and
B. Porter of Caney, Kan., and J. R. Harris of
Fayetteville, Ark., propose to build a railroad from
Caney, Kan., to Fayetteville.

Frank

New

J.

York,

Whan,
is

62

West

The Clendenen Construction Company of New
York, N. Y. r will build the Frey interurban railway
between Xenia and Wilmington, Ohio, by way of
Clifton, Cedarville and Jamestown.
Highway commissioners

at Danville, 111., propose:
electric railway from the

construction of an
lie
College Street bridge over the Vermilion River to
)e Scure Lane, a distance of one mile.
1

I

The Concord (N. C.) Street Railway Company
has been organized for the purpose of building
and operating a street railway.
C. W. Johnston
of Charlotte, N. C, is an incoroorator.

stock of $1,500,000, for the purpose of building an interurban line northward through Savannah and the rich agricultural section of northwest
Missouri. As an adjunct to the interurban line, it

ital

The

Whitney

has issued a neat

Electrical
Instrument
little price list of the

Company
Whitney

measuring

instruments.
It
is
well illustrated with cuts of the various instruments and
contains a brief description of the mechanism
of direct and alternating-current voltmeters and
ammeters. M'achado & Roller, 203 Broadway, New
York, are general sales agents.
electrical

SOCIETIES AND SCHOOLS.

Sixty-

The Boston Branch of

the

American

Institute

of

The Pittsburg and Westmoreland (Pa.) Traction
Company has been incorporated, with a capital

The decennial Founder's Day exercises of the
Thomas S. Clarkson Memorial School of Tech-

stock ot $72,000, for the purpose of constructing
a 12-mile line from Greensburg to Latrobe, Pa.,
Wesley F. Raymond of Middletown is president
of the concern.

nology, Potsdam, N. Y., will be held in the chapel
The
hall of the institution on November 30th.
delivered
address will be
by Dr. Henry S.
Pritchett, president of the Carnegie Foundation for
the Advancement of Teaching.

E.

J.

The Englewood extension of the South Side Elevated Railway in Chicago is now in use. The stathe finest of the new
It is of the suspended patof this line.
tern, instead of being on the street level, and is
constructed- of steel and "transite," the latter being
both fireproof and a dielectric. 'I he partitions
and roof are of asbestos. All the new suspended
stations of the line are to be of this pattern.

Harvard Avenue

tion at
stations

Two more

is

be built

locomotives are to

electric

by the Illinois Traction system, to be used on the
Danville-Champaign line and later on the DecaturIhe locomotives
Springfield-East 5t. Louis line.
will be built at the Danville shops, where three
Two of these
engines already have been built.
are in service hauling coal during the night time
beween Danville ana Champaign and performingWork has
services at the mines during tlie day.
been commenced on the private car for General
Manager L. E. Fischer. This also is under conThe car will Le
struction at the Danville shops.
45 feet in length and will be finish. d in mahogany.

PUBLICATIONS.
The

American has
bound pocket-size book of 64
Scientific American Handbook
Designs and Trademarks." It
Scientific

clearly the essential

little paperpages entitled "ihe

issued a

on Patents, Caveats,
explains briefly and
features of patent practice.

The November number of
Joseph Dixon crucible

the

Graphite,

Company,

issued by
contains

illustrations
of
working men of the different
trades.
The pictures and the idea are good.
The article illustrated is entitled "All the World

Engineers has elected the followingChairman, H. E. Clifford
vicenamed officers
chairman, C. B. Burleigh; secretary, C. H. Porter;
executive committee, A. E. Kennelly, C. L. Edgar,
J. I. Ayer, R. Fleming and C. S. Gibbs.
Electrical

:

;

With the October issue the Proceedings of the
American Institute of Electrical Engineers came
out in improved form, with more original matter
prepared under the supervision of Editor Ralph W.

To make

the Institute of the highest value
the Proceedings should be read.
"To meet this desideratum the publication itself
should be made of sufficient interest to entice the
owner to remove it from the envelope," in the
feature is
language of an editorial declaration.
a summary by M'r. E. B. Katte of the engineering
features of the electrification of the New York
There are also editorials, a
Central Terminal.
book review, personal items and news notes not
pertaining to the affairs of the Institute.
Thus
the magazine is made of more general electrical

Pope.

members

the

to

A

interest.

TRADE NEWS.
The

Telephone
Manufacturing
Long-distance
Company, formerly located in Chicago, but now in
its new factory at South Bend, Ind., says that it
This
is meeting with great success in its venture.
company makes a specialty of manufacturing longAt its head is the
distance telephone apparatus.
Hon. Marvin Campbell, while Stanley A. Duvall,
so well known in telephone circles, is vice-presiThe company
dent.
C. K. Seibert is secretary.
has a large and efficient corps of expert telephone
engineers as well as an excellently equipped factory.
It bids fair, therefore, to hold its own in
the telephone field.

.

Uses

Dixon's Graphite."

Examples

of rapid milling are clearly presented
series of an attractive book pubby the Cincinnati Milling Machine Company of Cincinnati, Ohio.
Sixty fine half-tone
illustrations give as many examples of work being
in the
lished

fourth

Cincinnati millers.
Ihese machines are
be cutting costs in' half in many shops.
number of pages in the book are devoted
exclusively to direct-connected motor-driven ma-

done by
said

to

A

The

The Allis-Chalmers Company has

issued Bulletin No. 1508, September, 1906.
It treats of Christensen straight air-brake equipments and contains
a complete illustrated description of the apparatus.
The Allis-Chalmers Company has recently obtained
control of Mr. Christensen's patents and is now
prepared to fill orders for complete brake equipments as well as repair parts.

Catalogue No. 20 of the Chicago Pneumatic Tool
Company, issued October, 1906, contains a valuable
mass of information about Franklin air compressors for all kinds of pneumatic tools and appliances.
The catalogue is a book of 116 pages
and is beautifully illustrated. It contains not only
a complete description of the Franklin compressor
but also many tables and diagrams giving practical
detailed information in relation to air-compressing
machinery. At the end of the book there is a list
of "Don'ts" which will be found to contain many
valuable hints.
Users of pneumatic tools and appliances will do well to put themselves in possession of this

The

useful

catalogue.

General Electric
cloth-bound catalogue of

Company has

issued

a

pages covering its
catalogue is well illus231

railroad supplies.
The
trated with half-tones of most of the articles listed
and the frontispiece is a view of the company's
Schenectady works. The catalogue contains information which will enable the company's customers
readily to select parts for the maintenance of
their equipments and lines and other supplies that

illustrated

lectures

which

M'r.

A.

J.

Mar-

illuminating engineer of the Holophane Glass
Company, is giving before the central stations
and gas companies .on the question of light and
Mr.
illumination
are proving very successful.
Marshall lectured on October 25th before the
Connellsville,
Electric
Company,
Pa.,
West Penn
and an enthusiastic audience displayed great inThe Holophane Glass Company wishes to
terest.
state
that while this lecturing is planned for
some time ahead, it will, nevertheless, be pleased
to consider applications for this kind of work.
shall,

and nineteen members of the
force of the Western Electric Company
were given a banquet at the Grand Pacific Hotel
on November 5th by the management of the comThe banquet was in the nature of a prepany.
liminary meeting looking to the formation of a
great social club to embrace members of every
department of the corporation, which will have
for its purpose social gatherings to foster a fraternal feeling between all employes and the management of the company. The gathering was addressed by J. W. Johnston, manager of the Chicago branch of the corporation, and H. A. Halligan, the assistant manager.

One

chines.

_

The St. Joseph (Mo.) Belt and Interurban Railway Company has been incorporated with a cap-

are suited to their various requirements in the construction and operation of complete electric-railway systems. The various classes of material are
arranged to facilitate the selection of repair parts
most often required. The company calls attention
to recent improvements in its product and to the
new catenary construction devised especially for
high-speed interurban work.

interested.

J.

S.

1906

10,

Brady, president of the Germania
Mutual Savings Association of Chicago, III, L. L.
Reading and J. D. Westbrook of Chester, S. L.,
have secured a franchise for the purpose of building an electric street railway in Chester.
Col.

i

ELECTRIC RAILWAYS.

The

to build a belt line around and through
Mo. John S. Logan, Louis Huggins,

proposed

St.

Perkins,

Light Company,

.

is

November

hundred

clerical

A new cedar and lumber concern has been organized by W. C. Sterling of Monroe, Mich., the
name being the Sterling Cedar and Lumber Company and the capital stock $100,000, all paid in.
,

President, W. C. Sterling ; vicepresident and secretary, W. C. Sterling, Jr. Treasurer and manager, C. H. Slocum, Bay City; mill
and store manager, W. S. Beck, Bay City. The
lands of the new company are located 15 miles
north of St. Ignace, in Mackinaw County, along

The

officers are

:

;

Carp River and

St.

Martin Bay.

They cover

of timber land and contain
feet of hard wood, 50,000 cedar
cedar ties, 250,000 posts and 15,000
wood and a large amount of bark.

acres

be

made by

rail

from Mackinaw

4,000

over 25,000,000
-poles,

250,000

cords of pulp
Shipments can
City by towing

the product across the Straits at Mackinaw, a distance of about 12 miles from the field of opera'
The operations of the company will be ditions.

;

November

10,
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rected by W. C. Sterling, who is known as one
of the most capable men in the cedar business
today. He started therein 26 years ago and he
now is at the head of several cedar firms.

delphia, Pa.
National Tube Company, McKeesport, Pa. ; Brown & Bigelow, St. Paul, Minn.
Keller-Pike Company, Esopus, N. Y., and William
Anderson, Philadelphia, Pa.

N. Y., Times of October 30th
that the General Electric Company is said
with the government for the
negotiating
to be
This
purchase of the Watervliet arsenal plant.
would mean, it is said, the closing of the General Electric Company's plant at Pittsfield, Mass.,
and the transfer of the work done there and at
other subsidiary factories to Watervliet.

A. P. Munning, general sales manager fcr the
Cutler-Hammer Manufacturing Company, passed
through Chicago last week.
Mr. Munning says
that the phenomenal demand for Cutler-Hammer
products has not abated in fact, his company is
obliged to work night and day to meet the
demand.

_

The Albany,

says

;

—

BUSINESS,
The Crocker-Wheeler Company has

recently received orders for generators and motors from the
Peter Dodgers Brewery, New York city; Pitts-

burg and Conneaut Dock Company, Conneaut HarBuckwater Stove Company, Royersbor, Ohio;
Pa.; Eaton, Cole & Burnham Company,
ford,
Midvale Steel Company, PhilaBridgeport, Conn.
;

_

_

pole man having the necessary concentration yards
for the handling of big stocks with the utmost
dispatch.

The

The

cry to-day all over the United States in
the electrical business is that "business is good."
No better evidence of the immense development,
for instance, in the Independent telephone field
can be offered than a statement of the fact that
the Home Telephone Company of Detroit has recently placed with President Ernest L. Clark, of
the Valentine-Clark Company, Chicago, an order
for 5,500 poles, all 30-foot seven-inch and longer,
with special butt measurements, and all to be de-

A

livered within three months.
point in connection with this order illustrates the large facilities
now required in the transaction of an extensile
pole business. To deliver this number of poles will
necessitate the transportation of over 100 cars and
will tax the facilities of three yards of the abovementioned company.
No better illustration than
this can be had of the necessity of the up-to-date

Electric Company of Chicago is
to the trade circulars and bulletins descriptive of the Columbia incandescent lamp for
which it is sales agent.
The Columbia lamp is

Central

sending

and favorably known, and as this is the
time of the year when the majority of lamp contracts are made, the Central
Electric Company
invites consumers to write for its yearly contract plan.
The company believes that it has a
money-saving proposition, and will be pleased to
submit it to anyone interested.
well

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent

System. William W. Dean,
assignor to Kellogg Switchboard
and Supply Company, Chicago, 111. Application

834,272.

Telephone

Chicago,

filed

111.,

December

29,

October jo, igo6.

that the armatures operated by them are caused to impart a reverse revolution to the driving shaft and the

mechanism driven by

Voltage-regulator. Ray P. Jackson, Wilkinsburg, Pa., assignor to Westinghouse Electric and Manufacturing Company, Pennsylvania.
Filed June 12, 1905. Renewed April 28, 1906.

834>52S-

it.

Strain-insulator. George A. Mead, MansOhio. Filed April 22, 1905.
A flanged cap which is threaded interiorly is applied
to one end of an insulated body and means provided to
An eye is
prevent its rotation in respect to the body.
threaded into the cap and means provided to prevent its
An eyebolt having a threaded shank exdisplacement.
tends into the body, and a nut is applied to the shank.
Means are provided which are operatively related to
the body and engage the nut for rotatively securing it

834,392.

1902.

Telephone lines having their cut-off relays legged to
ground from one of the sides of the lines, have a diagonally connected cord circuit for establishing connections with the lines for conversation.
The_ cord circuit
each of which forms a
is divided into two portions,
separate circuit for the current actuating the
devices in that portion of the talking circuit.

signaling

Edward H.
Electric Pump Governor.
Dewson, Edgewood Park, Pa., assignor to the
Westinghouse Air Brake Company, Pittsburg.
Filed August 22, 1905.

834,274.

There is a piston which is subject to the pump presA controlling device is operated by the piston,
an adjustable spring opposing the pressure. An electromagnet is provided, which exerts its pull to assist the
spring, and there are means for adjusting the holding
power of the magnet.
sure.

834,302.

Office)

Trolley-wheel.
Henry
L.
Filed November

Monroe, Mich.

Humphrey,

1905.
A fixed ball has a circumferential groove formed,
which is triangular in cross section, the apex of the
triangle cutting the surface of the ball and forming a
A hub on the wheel forms a socket to
slot therein.
receive the ball, and an oil chamber on the wheel surrounds the hub and communicates through openings in
the wall of the hub with the groove in the ball.
13,

field,

in

position.

In a distributing circuit a transformer has leads extending from several points of it.
There are two inductive
windings, and means for connecting the winding between different alternate transformer leads.
third inductive winding has its terminals connected to points intermediate the terminals of the other two windings and
has a Doint intermediate its terminals connected to a

A

distributing

834*533-

Signaling System. Frank B. Rae, Ridgewood, N. J., assignor to Rae Electric and
Manufacturing
Company, Filed August 5,

A

A

Lamp-socket

Rattenbury,
1905.

Nicols,

F.

_

tions abutting at adjacent faces and with grooves formed
to receive a wire.
tie plate is
placed on top of the sections, and pins passing through
the ends of the tie plate to secure it are arranged at
opposite sides of the body to prevent displacement of
the sections.

A

Chicago,

System and Apparatus for Measuring Telephone Service. Harold D. Stroud, Chicago,
111.,
assignor
to
The Stroud International

834,538.

Measured

William H.
Filed September 30,

111.

•

Company,

Service

May

Filed

Ceilings.

for

Plainfield,

assignor of one-half to C. D. Stevens,
Magnolia, Ark. Filed September 11, 1905.
This comprises a body composed of complemental sec-

on the adjacent faces

The signal-operating shaft has a plurality of locking
arms, each of which is, at different times, adapted to
lock the shaft against movement when in engagement
with it.
pair of magnets are placed adjacent to each
of the locking arms and are adapted to move them into
or out of engagement with the shaft according as one
motor
or the other of the magnets is energized.
adapted to move the shaft is provided, and there are
connections for establishing circuits through the respective magnets and through the motor.
834,406.

James

Ark.,

834,404.

1901.

circuit.

Insulator.

13,

St.

Louis,

Mo.

1904.

,

A

lining tube is fixed in an opening in a ceiling or
partition and a lamp is provided with a cup-shape holder
rib in the tube
adapted to fit in the tubular lining.
engages the lamp holder to hold the lamp inside the
tube so that it projects through.

A

Resistance Device. William L. Waters,
Milwaukee, Wis., assignor to National Brake
and Electric Company, Milwaukee, Wis. Filed

834,424.

April 28, 1905.

A supporting frame adapted to be removably inserted
a tank containing an insulating fluid has upper and
There are
lower supporting rods carrying insulators.
spacing members on the rods between the insulators. Resistance coils, secured to the insulators, are extended
between the upper and lower bars and are suitably con(See
nected to main terminals extending from the tank.
in

cut.)

Electric-light Hanger. James W. Carter,
Abilene, Tex. Filed May 11, 1906.
There is a hanger which is provided with means for

834449.

NO. 834,424.

— RESISTANCE

DEVICE.

Keeping Switch and Signal
Apparatus Free from Snow and Ice. Francis
G. Shaw, Boston, Mass., assignor to the International Switch and Signal Company, Bos-

834,327.

ton,

Means

Mass.

for

Filed

March

15,

1906.

Heating coils are arranged adjacent to the movable
parts of a switch or signal apparatus and means are
provided for covering the coils except at those points
adjacent the movable parts.
Electric
Braking. Louis H.
Thullen, Edgewood, Pa.,
assignor
the
to
Union Switch and Signal Co., Swissvale, Pa.,
Filed December 22, 1903.
There is a normally open circuit including the armature and field of the motor of the car.
The motor is

834,336.

Automatic

geared to the axle.
A double-acting switch controls the
normally' open circuit and is operated by means located
on the railway track.

Case for Loading-coils. Henry F. Al834)352.
bright,
York, N. Y., assignor to Western
Electric Company, Chicago, 111.
Filed April 22,
1905.
There is a case containing groups of loading coils
with connecting wires leading from the coils to the exterior of the case.
Supporting spindles for the groups
of ceils are secured to the bottom of the case. A spider
to which the free ends of the spindles are secured is
supported by the inner wall of the case, and maintains
the spindles in a rigid position.
Means are provided for

New

hermetically sealing the case.

834,355.

Magnetic Power Control. Daniel Bacon,
N. Y., assignor to Magnetic ConCompany, New York, N. Y. Filed Janu-

Brooklyn,
trol

ary 28, 1905.
Means are provided
magnet so that

it

a
gearing connects
revolution

of

for adjusting and energizing a
operates an armature to produce direct
driving shaft.
system of beveled
a pair of revolving electromagnets so

A

A

roller journaled in the
in one side thereof and a
spring locking member carried by the hanger is adapted
to engage the notches for locking the roller against roflexible lamp-supporting contation in one direction.
ductor engages the roller, and a weight is carried by
the conductor and forms a counterbalance for the lamp.

attachment to a support.
hanger has notches formed

A

Coil-former. Julius W.
Mass., assignor to General Electric Company,
New York. Filed March 25, 1904.
This is composed of a number of superimposed slabs
laterally displaced from each other, each of the slabs hav-

834,480.

raised portion along one edge
to the desired distance between coils.

ing a

of a

width equal

Robert W. Mcll834,483. Trolley-track Switch.
Filed December
vaine, Western Springs, 111.
21, 1905A bracket, rigid with respect to the main-line track,
There is a movable memextends off laterally from it.
ber whose length is made up of two sections pivoted together, one section being pivoted to the main-line track,
and means are provided in the bracket for guiding in a
definite path a point on the other section remote from the
pivot of the two sections to each other.
Oscillating-current Lamp.
James E. SeeLos Angeles, Cal., assignor to Synchronous
Filed July
Static Company, Los Angeles, Cal.

834,496.

ley,

12, 1905.
There are back and front plate members, the front
primary coil is
plate member having an opening.
located and supported between the members to form a pesecondary coil is within the
ripheral wall of the lamp.
primary coil and is of smaller longitudinal dimensions
than the primary coil so as to leave a space within the
Elecprimary coil and in front of the secondary coil.
trodes are arranged within the space, in the rear of the
opening in the front plate member and are connected
so as to be energized by the coils.
_

A

A

InstruSound-magnifier for Telegraph
ments. Frederick O. Hanson, Victoria, Kan.,
assignor of one-half to William Schrenkler,
Walker, Kan. Filed February 26, 1906.
A fixed frame receives blows from an armature lever
and has a point extending from it which is connected

834,520.

to a

NO. 834,538.

— SYSTEM

diaphragm in a sound box.

FOR MEASURING TELEPHONE

SERVICE.

Lundskog, Lynn,

A counter is provided with means by which a telephone user may cause it to register a charged call. An
electromagnet associated with the counter controls means
to prevent the counter from registering when a call is
sent, means being provided at the central office for energizing the magnet over a telephone line extending to
(See cut.)
it from the central office.
William
Electric Motor-control System.
Cooper, Wilkinsburg, Pa., assignor to Westing-

834,563.

house

Electric

and

Pennsylvania. Filed
There is a number of

Manufacturing

May

Company,

1905.
electric motors and a control
system comprising a master controller and a number of
Means are provided for changing the
unit switches.
motors from a series to a multiple-circuit connection
without involving any variation of the motor currents,
that comprises a bridge circuit which connects the motors in series without resistance in circuit, and means
are provided for automatically opening the bridge circuit
after multiple connections have been completed, with
resistance in series with each motor, and when no current is flowing through it.

834,567.

Insulator.

Richard

22,

Falkenberg

A.

Solomon S. Simon, San Francisco,
August 29, 1905.

Cal.

and
Filed

The body portion is formed near the upper edge with
transversely arranged groove and with longitudinally
arranged recesses adjacent the terminals of the groove.
A head projects from the body portion and is cut away
at diametrically opposite points to provide a space between it and the upper edge of the body portion adjacent each of the recesses.
a

System of Transmitting
834,570.
P. Finnigan, Greene, N. Y.,
Hanchett,

Hackensack,

N.

J.

;

George
Power.
and George T.
said Hanchett
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assignor

to

said

August

Filed

Finnigan.

30,

Elbow for Conduits. Clarence C. SibPerth Amboy, N. J., and George A. Lutz,
New York, N. Y. Filed October 26, 1905.
The material is in channel form and has members

834,829.

A

conduit

extending at an angle to each other, the outer side wall
being bent into sharp angle and the opposed inner corner being rounded.

a cap

made

834,687.

A

number of magnets are provided with means for
intermittently engaging the shaft of an electric motor
and so that each restores the other to an operative
position.

Controlling Device. Benjamin G. Lamme,
Pittsburg, Pa., assignor to Westinghouse Elec-

834,582.

Manufacturing
Filed January 3,

and

tric

Company,

1905.
vania.
translating device is adapted to make circuit connections with either a source of direct current energy
Means are
or a source of alternating current energy.
provided for interrupting the circuit connections when
the character of energy supplied therethrough is not
(See cut.)
suitable for the translating device.

A

_

Electric-current

Julius

Interrupter.

Rail-bond. Charles R. Sturdevant, WorMass., assignor to American Steel and
Wire Company, Worcester, Mass. Filed July

834.689.

B.

Wantz, Chicago, 111., assignor to Victor ElecChicago, 111. Filed November
tric Company,

7,

to receive the studs of the terminals, the cross-sectional
area of each cavity being increased below the entrance
or initial portion thereof.

Rail-bond. Charles R. Sturdevant, Wor834.690.
cester, Mass., assignor to American Steel and

Wire Company, Worcester, Mass.

A

7,

Filed

for Charging Storage Batteries of
Systems. Talbot G. Martin, Chicago, 111., assignor to Automatic Electric Company,
Chicago,
111.
Filed February 3, 1905.
The features of this invention are an automatic ex-

Telephone

change provided with a storage battery for furnishing
the current necessary for operating the automatic apparatus thereof, another exchange provided with a source
of charging current for the battery, a trunk line extending between two exchanges, and a normally closed
charging circuit including the battery and source of
current and a conductor of the trunk line.

Telephone Signaling Apparatus. William
Butler and Morgan L. Lane, David City,
Neb. Filed January 3, 1906.

834,869.

July

E.

1905.

A

flexible connector has solid terminals, from the inner
face of which there are a number of laterallv extending
integral studs.
The studs are secured to the rails by
expanding in the rail cavities by driving compression.

Means

834*832.

1905.

solid metal and each has a stud
on one face and a reduced boss on the other face. There
conductor rails having hollow cup-shaped openings

22, 1905.

frame with a speed indicator has a train of gears
with actuating means therefor mounted in it, and a body
of insulating material is operatively connected with the
A current makes and
gears to be rotated by them.
breaks contact on the body, which rotates so as to
cause the contact to encounter the brush once in each
rotation.
A governor regulates the speed of rotation of
the body, and mechanism is provided for controlling the
governor from the indicator.

is provided with a movable cover, and with
of insulating material having a lip projecting
to retain the cap in place
upon the conduit.

The terminals are

are

1906

outwardly engaging the cover

cester,

Pennsyl-

10,

Means for Holding Receptacles and the
Like to Conduits. George A. Lutz, New York,
N. Y. Filed September 14, 1905.

ley,

1905.

334,597.

November

This invention operates to change a direct current
it may be used for various classes of signaling.

so

that

Fan-motor Support.

Harold R. Wellman,
assignor to Western Electric
Company, Chicago, 111. Filed April 22, 1905.
A base carries a stem which is made up of two parts
adapted to be connected with each other by a miter-

834,695.

Chicago,

111.,

joint to assume a position in alignment with each other
or at right angles to each other.
motor-supporting
member is mounted upon the outer part of the stem and
is partially rotatable thereon for adjustment, and means
are provided for simultaneously securing the parts together in either position of the stem and for locking the
member in it adjusted position.

A

Electric
Fluid-pressure
Switching
and
Signal Appliance. Walter J. Bell, Los Angeles,
Cal., assignor of one-half to Leon F. Moss,
Los Angeles, Cal. Filed June 3, 1905.
There is a switching element, fluid-pressure means for
moving the element, a signal, fluid-pressure means for
moving the signal and connections between the two
means, the signal-moving means being operated coincidently with the ends of movements of the switching
element and controlling means for each of the fluidpressure means including a pair of connected valves and
means for alternately moving the valves.

834,704.

_

NO. 834,582.

— CONTROLLING

Secondary
834,708.
piche,
Geneva,

DEVICE.

Electric
Clock. Henri CamSwitzerland. Filed
May 24,

1905.

Electrical Contact for Trolley Systems of
Electric Railways. Wesley T. Oviatt, Stratford, Conn., assignor to William Gunow, Jr.,

$34,636-

Bridgeport, Conn.

Filed August 29, 1905.

Two

contacting bars are yieldingly supported in close
proximity to the trolley wire, one of the bars being
electrically connected to it and the other insulated from
it and connected to a translating device.
The electrical
contact between the trolley and the trolley wire is of a
rolling nature and between the trolley and the bars of
a frictional or sliding nature.

Process for the Extraction
of Metals from Their Ores and the Conversion of Iron into Steel.
George H. Benjamin,
New York, N. Y. Filed December 26, 1902.
The ore is first reduced; a combining body is then inMetallurgical

^34,656.

troduced and both bodies are subjected, while in motion,
to the effects of an electric arc.

Telegraph
Ciit-out.
Fred A. Clogston,
Bridger, Mont. Filed November 11, 1905.
There is a series of pivoted devices each adapted to

834,659.

A

be electrically connected to a sounder.
common return device is movably mounted above and normally
makes contact with all of the pivoted devices.
Means
are provided for actuating any one of the pivoted devices to raise the return device out of contact with the
remaining pivoted devices.

An electromagnet attracts an armature actuating a
driving lever.
pawl on the driving lever engages a
ratchet wheel on the axis of which there is a stop
wheel.
The stop wheel has stop levers which allow it
to move only in the direction of the action of the driving lever.

A

834,742.

Conduit for Electric Conductors. George
New York, N. Y. Filed October 26,

A. Lutz,

Opposed grooves face each other near its open side,
and a cover closes the open side. The cover is rounded
along one longitudinal edge, the rounded portion fitting
in one of the grooves and the opposite edge of the cover
fitting in the other groove of the conduit.

Voltage-regulator. Thomas
M.
Pusey,
Square, Pa. Filed July 19, 1904.
A rocking beam is connected with a movable core in
a solenoid and is movable therewith.
The rocking beam
is provided with electrodes and vessels are disposed ad-

Kennett

jacent to them, containing conducting liquids into which
the electrodes may dip separately.
There is an electric
solenoid and helical solenoids
circuit controlling the
are connected electrically by the vessels and controlled
by currents passing through them for the purpose of
preventing undue movement of the core.

Conduit for Electric Wires. Clarence
834.685.
Sibley, Perth Amboy, N. J., and George
Lutz,
1

New

York,

N.

Y.

Filed

October

A.
26,

90S.

'I

ends engaging the flanges.

Base

Supporting Switches and the
Like
Upon Conduits. Clarence C. Sibley,
Perth Amboy, N. J., and George A. Lutz, New
York, N. Y. Filed October 26, 1905.

834.686.

for

An

electric fitting is

vided

adjustable

it

with
and the

the
base.

NO. 834,787.

— METER.

Cabinet.
Harvey H.
834755- Electric-light-bath
Roberts, Lexington, Ky. Filed April 5, 1906.

A

bath cabinet has a set of electric lights within it.
stool having a flat coil of insulated wire within the
seat is used within the cabinet for conjoint electrical

A

treatment.

834,764.

Protective

phone

Sets.

Apparatus
Charles

E.

for Railway TeleScribner,
Jericho,
Electric Company,

Vt., assignor to Western
Chicago, 111. Filed October 21,

1904.

control the connections of a telephone set
a case with a telephone line so that if abnormal currents are present on the line fuses will be blown upon
opening the door of the case.
in

Meter. Joseph Wills and Lorin E. Imlay,
Niagara Falls, N. Y., assignors of one-third
to the Niagara Falls Power Company, Niagara
Falls, N. Y.
Filed June 21, 1904.

834,787.

The conduit has outwardly extending flanges and a
Cover having a depressed portion between its outer edges.
he edges of the cover overlay the flanges on the conduit and clips are provided over the cover having their

fitting

mounted on
holding

a base

devices

which

is

pro-

between
fitting.
Means are provided for connecting
with the holding devices to hold it on the
located

limits.

(See cut.)

PATENTS THAT HAVE EXPIREE.
5,

1906:

Electrical

Pfannkuche,

Switches

C.

from predetermined

Regulating

Apparatus.

H.

J.

Conant,

Primary coils and shunt coils are mounted so as to
act on the opposite wings of a secondary disk upon which
is
mounted an indicator.
Chronometer mechanism for
moving a record blank and mechanism for recording
chronologically the record of the indicator are provided.
(See cut.)

834,828.

New

Hartford,

Conn.

Iron-cased Induction Coil for Alternating-current
414.266.
Transfer.
E. Thomson, Lynn, Mass.
Thermostat. H. E. Thompson, Minneapolis, Minn.
414.267.
Mechanical Telephone. J. C. Bates, Aspen, Colo.
414,280.
414,288.
Machine for the Manufacture of Secondary-battery Plates.
H. H. Carpenter, Denver, Colo.
Switch for Electric Motor Trolleys. W. Christy,
4:4,289.
Akron, Ohio.
Burglar Alarm. A. A. Goucher, Euclid, Pa.
414,308.
Electric
Resistance
Indicating
414,310.
Device.
C.
D.

ings
ers disposed through the openings in the clamping members, a spring on each locking finger and a pin on each
locking finger adapted to receive the thrust of one end
of each of the springs.

conduit is provided with a removable sliding cover.
A connector has a socket receiving the conduit and provided with a tubular extension and has a lug lying in
the path of the cover of .the conduit.

for circulating a refrigerant is driven by a
An electromagnet controls the motor circuit and
controlled by a device responsive to the refrigerating
temperature, and a device responsive to the pressure of
the refrigerant causing the same to open and close the
motor circuit upon the temperature or pressure departing
is

Electric .Battery.
414,220.
C. A. Hussey, New York, N. Y.
Tower Wagon for Electric Street-car Service.
4 1 4,222.
T. L. Johnson, Cleveland, Ohio.
Ring
Armature
for
414,245.
Electric
Generators.
G.

1905.

A

pump

Watertown, Mass.

basket has oppositely disposed clamping
pivotally secured to it and provided with opentherein and locking means comprising locking fing-

Connector
for
Conduits
for
Electric
Wires. Clarence
C.
Sibley,
Perth Amboy,
N. J., and George A. Lutz, New York, N. Y.
Filed July 18, 1904.

A

November

protecting

834.684.

1905.

21,

motor.

414,191.

members

Test and Wire-connector. William
834,669.
A.
Fricke, Chicago, 111. Filed October 24, 1904.
slotted
A
member is arranged to receive the tongues
of a number of intermittently tongued perforated plates
and a plurality of unaligned wires.
Means are provided for clamping the plates and wires in the slot.

Automatic Controlling Means for FluidPressure Systems. Jacob C. Chamberlain, New
York, and Albert T. Marshall, New Rochelle,
N. Y., assignors to the Automatic Refrigerating Company, New York, N. Y. Filed June

Following is a list of electrical patents (issued
by the United States Patent Office) that expired on

Basket
for
Incandescent-electric-light
Charles
Duncan,
Montreal,
Quebec,
Canada, assignor to the Duncan
Electrical
Company, Limited, Montreal, Canada. Filed
7,

CONTROLLING MEANS FOR

834,870.

834,750.

Bulbs.

A

— AUTOMATIC

FLUID-PRESSURE SYSTEMS.

834,664.

December

NO. 834,870.

1905.

Junction or Outlet Box. George A. Lutz,
York, N. Y. Filed September 14, 1905.

The conduit has a movable cover.
A cap for the
conduit has a lug extending in line with the cover and
a hp engaging the cover to hold the cap in place.

Haskins, Brooklyn, N. Y.
Battery Carbon. C. A. Hussey, New York, N. Y.
Electric Battery. C. A. Hussey, New York, N. Y.
Conduit for Electric Wires. T. W. Richards and
Hall, Newark, N. J.
Time-recording Device for Dynamo-electric Machines.
H. C- Spaulding, Boston, Mass.
4M.343- Telltale Apparatus for Ship Telegraphs. W. T.
W. Thackeray, Wandsworth, County of Surrey, and I.
Hum, County of Middlesex, England.
Electric Train Brake System.
414,418.
H. W. Leonard,
Chicago, 111.
Galvanometer. J. E. Lockwood, Detroit, Mich.
414,422.
Secondary Battery. H. G. Osborn, Chicago, 111.
414,438.
Quadruplex Telegraphy. C. P. Carr, Chicago, 111.
414,492.
System of Electrical Distribution by Alternating
414,541.
Currents. J. Hopkinson, Westminster, England.
Brake for Electric-car Trucks. L. Pfingst, Bos414,575.
ton, and S. A. Bemis, Springfield, Mass.
Trolley for Electric Railways.
414,583.
J. M. Reams, Meriden, Conn.
Meter for Alternating Electric Currents. O. B.
414.595Shallenberger, Rochester, Pa.
Dynamometer. H. C. Spaulding, Boston, Mass.
414,598.
Spring Switch for Overhead Electric Conductors.
414,609.
C. J. Van Depoele, Lynn, Mass.
414,612.
Electric Bell. E. Cox-Walker and A. A. C. Swinton, Westminster, County of Middlesex, England.
Lightning Arrester. C. I. Young, Princeton, N. J.
414,624.
Induction Coil Apparatus. J. A. Barrett, Brook414.626.
lyn, N. Y.
Electric Battery.
414.627.
Barrett, Brooklyn, N. Y.
J. A.
Electric Railway Signal.
414,645.
W. P. Kookogey, Brooklyn, N. Y.
Dynamo-electric Machine. W. Seafert, Chicago, III.
414,659.
414,668.
Galvanic Belt. W, Laughton, Fulham, County of
Middlesex, England.
414.317.
414.318.
414,327.
J. B.
414,339.
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CHICAGO,

Small British Refuse Destructor
and Electrical Plant.

Despite considerable difference of opinion as to
the economical combination of a refuse or rubbish
destructor with an electric-lighting plant, from the
current-producing point of view, the makers of
refuse destructors have not relaxed their efforts
to demonstrate that it is possible.
The following
particulars and pictures of a small plant of this
description have been kindly supplied to the London

as

the

Heenan

NOVEMBER

three-cell

17,

front feed

1906

(Fig.

No. 20

3),

Type of

the

being capable of burning 25 tons of refuse
per 18 hours to a hard and innocuous clinker. The
makers guarantee that under ordinary workingconditions one pound of water shall be evaporated
per pound of refuse burnt.
The cells receive the
mutual assistance of one another, and the gases
from each grate are deflected on each adjacent
grate in turn, and travel along an undulating
course over the whole range of cells, passing into

boiler, water-tube.

Heating surface of

cells

boiler,

1,966 square

Class of refuse dealt with during
domestic.

Actual Results Obtained on Test.
Total refuse burned during test, 26,572 pounds.
Average rate of burning per hour, 3,665 pounds.
Average rate of burning per hour per square
foot of grate area, 48.8 pounds.
Capacity of plant (three cells) for 24 hours at

of

above

Western Elect r
c a 11 by Mr.
Ashton
Bremner.
the borough elec-

b u r n

engineer at
Burslem,
S t a f-

test,

correspondent
the

They
note-

chiefly

from

worthy

t

pound

of

test

official

h e

that,

the

have

no

of

point of
novelty about

pound of
from and

them.

degrees
pounds.

buildings

shown

in

the

Average

ex-

evaporation

1)

hour

view (Fig.
comprise a de-

structor

gine

hons

en-

room,

ac-

cumulator room
and offices.
The
engine
room
is
40 feet long by
34 feet wide and

Fig.

1.

Electric-light Plant at Burslem, England.
Fig.

A

a

gallons.

There are at present one 100-kilowatt and
two
four-pole
generators
direct
200-kilowatt
gines,

all

to

compound

of standard

double-acting
design.

Two

shown in Fig. 2.
The type of destructor adopted

enclosed enof these sets

are

is

that

3.

Fig.

View

z.

Engine-dynamo Units.

of the Clinkering Floor of Refuse Destructor.

degrees
pounds.

per

(actual),

known

the combustion chamber, which
to

the

cells,

and thence

under

is

at a right

and through

angle
the

during

Temperature

test,

of

steam

mainpressure
189.5 pounds per square inch.
feed water entering tank, 45

degrees F.

boiler.

Immediately the gases leave the boiler they pass
through an air heater for heating the air of the
forced draught to about 250 degrees Fahrenheit.
The system of forced draught is by means of a
centrifugal fan driven by an electric motor, and
from 1 y2 to five per cent, of the power generatel by
the plant is required to operate this system of
forced draught.
The following are the particulars of the
test of the plant:
Duration of test, 7J4 hours.
Number of cells, three.
Total fire-grate area, 75 square feet.

tained

2.16

F.,

Average

SMALL BRITISH REFUSE DESTRUCTOR AND ELECTRICAL GENERATING PLANT.

boiler

coupled

rate of

pounds.
Equivalent
rate
evaporation
o f
from and at 212

The
five-ton traveling crane spanning it.
house is 40 feet long by 36 feet six inches
wide, and the destructor house is 37 by 33 feet.
Only one boiler is at present installed, that being
a Babcock & Wilcox water-tube boiler capable of
evaporating 10,000 pounds of water an hour at a
pressure of 160 pounds per square inch.
The flat
roof of the destructor house has been taken advantage of to form a storage tank to hold 24,000
has

2.16

6,882

e,

house,

per

refuse
at 212

F.,

terior

boiler

1.87

pounds.
Equivalent

special

The

e r

refuse

(actual),

installation.

Beyond
works

t

during

degrees F., 57,581
pounds.
Evaporation per

the

figures obtained at

the

wa

49, 990
pounds.
Equivalent
waevaporated
t e r
from and at 212

fordshire, a town
of
about
35.000

are

n g 39.26

Total
evaporated

trical

inhabitants.

of

rate
i

tons.

i

i

feet.

trade and

test,

official

Average

initial

temperature

of

feed

water,

112

degrees F.

temperature of combustion chamber
2,032 degrees F.
Maximum temperature of combustion chamber
during test, 2,300 degrees F.
Minimum temperature of combustion chamber
during test, 1,790 degrees F.
Total weight of clinker obtained, 7,056 pounds.
Percentage of clinker (by weight), 26.5.

Average

during

test,

Analysis of Furnace Gases.
average of seven samples of furnace gases,
each sample being collected over about 50 minutes,

An
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by

showed percentage
O, 6.20; CO,

follows

volume

as

N,

83.83.

nil;

9.97;

etc.,

Supply

:

CO=,

The

creased,

allegation

minals

opposition to the ordinance was based on the
that the cheap workingmen's fares was
simply a bait to cause the acceptance of a measure
which did not safeguard public rights.

Mains

Regulating Voltage
in Response to Variation of Load.
in

An

system

interesting

of

electrical

November

Safety System for High-tension

Transmission Lines.

distribution

regulating the voltage of supply mains in redevised by
sponse to variations of load has been
Ernst J. Berg of Schenectady, N: Y., who was
for

With the high-potential systems of today, where
the power output is large, it sometimes happens
main

the

that

switches

unable

are

to

stand

the

Mr.
1906.
granted a patent therefor on October 2.
armaBerg employs a dynamo or booster with its
This dynamo is
in series with the circuit.
ture

to variation
driven at a speed variable in response

of the load.

The method

of accomplishing the desired

result

may be seen by reference to the accompanying diin
agram, which represents a distributing system
which alternating current is first converted into diconsumptionrect current and then utilized in a

—

generator are mechanically
other operating
The generator is indicated at
connected together.
(12) and is connected with its armature (13) in
series with the main (9) leading to the storage
as

a

battery or other translating device. The field winding (is) is connected in shunt across the direct-

current mains

(10).

(9)

The generator

REGULATING VOLTAGE

IN

(12)

is

SUPPLY MAINS

connected through a 'shaft (14) with the armature
The motor
(16) of a differentially wound motor.
has its armature circuit connected directly across
the mains (9)
(10) at points indicated by the
numerals (17) (18) and is provided with two field
windings acting in opposition to each other, one of
these windings being connected in series with the
main (9), and the other in shunt across the mains
The shunt winding is indicated in the
(9) (10).
(19) and the series winding at (20).
load on the direct-current system increases, the current through the series winding (20)
of the armature increases. This cuts down the resultant field strength in the motor and it conse-

drawing

When

at

the

battery

load

is

(11)

assists

heavy and

supplying current when the
charged at light loads.

in

is

Detroit Rejects Cheap
Fares.

Rush-hour

At the election of November 6th a proposed new
franchise of the Detroit United Railways was subIt
mitted to vote.
was defeated by 13,316 votes for
to 28,823 against.
Mayor Codd, who advocated the
ordinance, was also defeated for re-election. Under
ili>
proposed franchise the rates of fare would
have been 10 tickets for 25 cents during five hours
of the day and six tickets for 25 cents the other
hours. The cheap tickets would have been good
between five and eight o'clock in the morning and
4:30 and 6:30 o'clock in the afternoon. To give
the citizens an opportunity to test the proposed
rates of fare the company several weeks ago put

hem into
November

I

effect

7th

on

the

all

cheap

lines.

rates

At midnight on
were withdrawn.

this

across

affords

a

the

ter-

protection

can be used than would be safe otherwise.
In Fig. 2 a direct-current generator (13)
is
shown carrying a non-inductive load (14) and an
inductive
load
Two automatic circuit(is)breakers are shown in circuit with the generator,
one of which has its overload-coil (16) shunted
by a non-inductive resistance (17) and a fuse (18),
arranged in multiple, the overload-coil (19) of the
other circuit-breaker being similarly shunted by
an inductive resistance (20) in multiple with a
fuse (21). In the case of an overload the fuses
(18) and (21) will- blow and the resistances serve
hot only to protect the circuit-breakers from an
excessive potential, but to force sufficient current
through the coils (16) and (19) to trip the cir-

The circuits and apparatus in Fig. 2 can remain
same if the generator is changed to a single-

phase alternator.
FIG.

strain

SAFETY SYSTEM FOR HIGH-TENSION THREEPHASE TRANSMISSION LINE.S.
u .^S.

I.

of opening

under excessive overload.

New French

Internal-combustion
gines for Dynamo Driving..

This

points to heavier and therefore more costly
switches, or else a method of opening the circuit
without throwing the full strain on the switch.

By

fact

A

Many
tion

of

En-

A. de Courcy.

builders of internal-combusengines have been occupied with the question
stationary engines for use with direct-coupled
of

Paris

the

system which, it is asserted, will accomplish
purpose and admit the use of even smaller
and Jess expensive switches has been patented by
John D. Hilliard, Jr., of Glens Falls, N. Y.
Mr, Hilliard uses a series transformer connected
in the
line,
two such transformers being used
Both the
for a two-phase or three-phase circuit.
primary and secondary of this transformer arc
this

RESPONSE TO VARIATION OF LOAD.

IN

shunted
by fuses or other automatic circuitbreaking devices and across the secondary termiis
nals
connected a trip coil to operate the
automatic line switch.
In the accompanying drawings
Fig.
is
a
1
;

diagram showing the invention applied to a threecircuit, and Fig. 2 shows

FIG

VERTICAL SECTION OF DUPLEX GASOLINE ENGINE.

I.

phase alternating-current
it

applied
In Fig.

a

to

direct-current

(1)

1

two

of which
circuit-breakers
(5)

provided

with

automatic
(6), which are released by
the energizing of the trip-coils (7) (8). In each
of two legs of the line is the primary (9) of a
(4),

FIG.

are

SAFETY SYSTEM FOR HIGH-TENSION DIRECT-

2.

CURRENT OR SINGLE-PHASE TRANSMISSION.
scries transformer.
The secondary winding (10)
of each transformer is in series with one of the
trip-coils of the
switch.
In shunt to each pri-

mary winding

is a fuse (11) of a wide-opening or
arc-extinguishing
type.
The secondary windings
are each short-circuited by a fuse (12).
Under normal conditions of service the drop
across each primary winding is small, owing to the
mutual induction of the primary and the shortcircuited secondary.
The current in the secondary
does not affect the trip-coil, because this coil is
shunted by the fuse (12)
but when an excessive
overload is applied to the line the increased cur;

rent

through

The

entire

the

fuse

(11) causes it to blow.
thereby thrown upon the
primary, and the secondary current consequently
increases and blows the fuse (12).
This causes
the secondary current
to
energize the trip-coil,
release the switch, and open the line; but the instant the fuse (12) blows the secondary circuit
is
practically opened by reason of the great resistance
is

the

current

and

wound

to

primary

is

self-induction

give

this

winding

(9)

of

is

the

trip-coil,

The

which

reactance of
therefore greatly in-

effect.

the latest designs of
present description, and
be noted that the petroleum or oil-fuel
number of the
making good progress.

generating

circuit.

represents a three-phase generator supplying current to the conductors (2) (3)

quently speeds up.
In the generator (12), which is driven by the
motor, there is an increase of armature electromotive force, which corresponds to the speeding up
of the motor, and since this armature is in series
with
the direct-current circuit its electromotive
force may be added to or subtracted from that impressed on the mains, depending on the manner in

which the armature is connected.
In this way an over-compounding effect may be
produced by proper adjustment of the force, or, instead of causing it to be added to the line, the machine may be so connected as to reduce the voltage
upon increase of load, in which case the storage

and

the

the

—

drop

large

a

coil,

cuit-breakers.

In the drawing at (1) is indicated a three-phase
step-down transformer supplied with energy over

by the storage battery) (11).
Two machines one operating as a motor and the

that

1906

for the line switch against the liability of blowing up, so that smaller and less expensive switches

circuit.

transmission lines (2) (3) (4) and with its
secondary connected through leads (5) (6) (7) to
The direct-current ter(8).
a rotary converter
minals of the rotary converter are connected to
mains (9) (10), by which direct current is supplied to a consumption-circuit (represented in part

causing
of

17,

sets.

Some

motors are shown
it

to

is

motor

is

of

the

in

A

Paris have been
designed to run with ordinary oil, and work very
well with it.
decidedly novel form of engine is the Bourdreaux-Verdet duplex. It is designed to secure
the advantages of a four-cylinder engine, combined
with a simple and cheap construction. A fourcylinder machine is well fitted for running dyna-

new engines which

are

built

at

A

mos, owing to its great steadiness. The division
of the explosions has the effect of lessening the
shocks, not only because each explosion is always
opposed by a compression, but also because it is
easier to have a mechanical balance between the

masses in movement.
fewer accidents, is the

Greater

reliability,

with

But the four-cylin-

result.

der engine costs much more than the two-cylinder,
owing to the considerable number of parts and
the greater care which must be taken with the

workmanship and

material.

new principle of the duplex
use of an upper cylinder and
piston (A), (see Fig. 1), combined with a lower
cylinder and. piston (B). The latter piston is of
larger diameter, and is built integral with the
upper piston. The pressures produced by the explosions in each separate cylinder are transmitted
Briefly

system

to

the

stated,

lies

in

the

the

crank-shaft by

plosions

are

a

successive,

two-cylinder engine.

A

crank. These exthose of an ordinary
set of special compression
single

like

chambers surrounds the lower cylinder, in which
all the gas is compressed, and this cylinder acts
only

for

the

expansion

of

the

gas.

The upper

works as usual.
Two such motors placed together and mounted
on the same crank-shaft form a bi-duplex engine,
using two opposed cranks. In this way the motor
cylinder

;

November

17,
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with only two pistons and two cranks
a
four-cylinder engine having four pistons and four
cranks and often five bearings for the main shaft.
The duplex has but two bearings. Many other
advantages in the way of simplicity and economy
are secured.
Fig.
2
shows a bi-duplex two-cylinder type
coupled to a small dynamo. Such a group is very
compact, and runs smoothly. A 200-hour test with
a dynamo showed that 7,200 watts at 60 amperes,
replaces

as to secure the proper carburation for the
motor. In the present case the Buchet people
use an original method. Instead of a common
carburetor for all the cylinders, they use a small

upon each cylinder at its intake. Oil and
water are brought to each inlet and sprayed from
a nozzle, forming a vapor which mixes with the
inrushing air. There is an oil pump for each
cylinder, also a water pump, and the engine is
governed by varying the speed of the pumps. The
device

BI-DUPLEX GASOLINE ENGINE COUPLED TO DYNAMO.

FIG. 2.

120 volts, used on resistance load, were produced
consumption of 300 grammes of gasoline per

at a

horsepower-hour, which is a remarkably low figure.
other advantages claimed for the duplex
system are that the weight is 20 per cent, less
than that of the ordinary two or four-cylinder
motor, the fuel consumption 10 or 15 per cent,
less,
the price very much lower, about 40 per
cent., and the space occupied by the motor is only
one-half. Where a four-cylinder 18-horsepower engine costs $296 to build, a bi-duplex motor costs
but $190, or a difference of $to6 in favor of the

The

latter.

393

so

motor

which

2,650

One

of the latest engines which has been

made

and which has been designed
especially for running with dynamos, is built by
the M'arcel Masson firm. This engine, shown in
Fig.

the use of

4,

Mysterious Announcement.

27th, Mr. W. H. Hunter, as president of the Manchester (England) Association of
Engineers, delivered an inaugural address of more
than usual interest.
For one thing, he suggested

a

t

O-HORSEPOWER OIL ENGINE.

new

relation between engineering and the gencommunity. Thus, there is an important connection between engineering and the supply of food,
the speaker mentioning such measures as irrigation, afforestation, deforestation, drainage, etc., and
especially the decline and ultimate extinction of
eral

pounds.
for

A

On October

BUCHET FOUR-CYLINDER

FIG. 3.

shown here weighs about

is

only 425 revolutions per minute, which is a
comparatively slow speed, much less than is usually found in gasoline engines, and is expressly
provided so that dynamos can be run under better
conditions.
Some makers keep up high speeds of
700 or 800 revolutions per minute, which is too
high for good use with generators.
at

is

oil,

of the four-cylinder type, with six-inch

bore and 10-inch stroke, and is direct-coupled to
a multipolar shunt-wound generator of the ironclad
Proper compounding of the generator gives
type.
a practically constant voltage for all loads. The
engine is well oiled and ventilated by special devices.
It is of an improved type and has a very

the horse in favor of "mechanical efforts directed

by human hands and minds."
The displacement
of animal for mechanical traction horses being
grain eaters— would set free a fresh supply of food.
Finally, Mr. Hunter made the following statement:
"I speak with some measure of confidence when
I say that it is possible that at no distant date the
engineering world will be startled by the revelation of a discovery relating to motive power of such
sort and of such far-reaching consequence that if
I were permitted to describe it to you to night
you
would agree that it may of itself go far to establish
the proposition which I have submitted to you this
evening."
'

—

Coming from such a source, this Delphic utterance has attracted considerable attention.

New York Meeting

of the Illuminating

Engineering Society.
The monthly meeting
neering

Society

in

of the

New York

Illuminating Engiwas held at the

Edison Auditorium on Friday evening, November
9th.
President L. B. Marks called the meeting
to order.
Secretary Preston S. Millar said that
at a meeting of the council on that afternoon the
secretary reported that the membership list was
about 850. The proper officers of the society are
authorized

to secure quarters for the society in
the
new Engineering Building at Thirty-ninth
Street and Fifth Avenue.

President Marks introduced M'r. Albert E.

For-

the chairman of the New York section, who
a few remarks, closing as follows :
"I think
the society has a great field before it in reducing
the cost to the consumer, without reducing the
income to the companies, and I hope we will be
able to work out that feature."
After Mr. Forstall's talk the following papers
were read: "Location of Lamps and Illuminating
Efficiency," by Preston S. Millar; "Fixture Design
and Location," by Major E. L. Zalinski, U. S. A.
"Fixture Location in Residence Lighting," by F. N.
Olcott.
The discussion following the reading of
these papers was participated in by Major Zalinski,
Hallberg, Dr. Hepburn, E. Y. Porter, Dr.
J. H.
C. H. Sharp, G. V. Williams, Dr. William S.
Dennet and M'r. Elliot. The papers are given in
abstract elsewhere in this issue.
stall,

made

FIG. 4.

MARCEL MASSON 5O-HORSEPOWER GENERATING SET FOR OIL FUEL.

The Buchet Company, one
motor constructors of Paris,
cylinder
is

is

of

in

Fig.

which are made
gasoline, and

3.

It

is

A

well-known

new

four-

view
one of the new types

engine of 60 horsepower.

shown

the

building a

of

it

run with ordinary oil instead
this it has proved very successful.
Oil engines are now the order of the day,
and to make such a motor work, the first point

of

is

to find

a

to

in

good oil-spraying and mixing device

minimum exposure of the workSide plates can be unbolted for reaching the inside of the crank case. The four cylinders, with their water jackets, are made in a
single casting, and there is no piping on the outside of the motor.
A special form of oil-vaporizing device is employed, so that ordinary petroleum can be used as the fuel. The present set
will give 50 horsepower, or 30 kilowatts, working
solid build, with a

ing parts.

Mr.

Central-station Insurance.
W. H. Blood, Jr., of 84 State Street,

Bos-

retained by the National Electric
Light Association, of which he is a former president, as insurance expert in the interests of the
ton,

has

been

Any member companies having insurto
call upon M'r.
troubles would do well
Blood for services that will undoubtedly be of
great assistance and will be promptly rendered.
members.
ance
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Electrical Operation of a

The

Cement
While
motors

many

are

applications

of "electric

manufacturing establishments, there is
no industry where the power demands

in

probably
are

there

Modern

Mill.

more exacting or the operating conditions more

severe than in cement works. The heavy starting
torque required by cement-making machinery, the
nature of the load handled, the constant presence
of dust and the inflammability of pulverized coal,
used in the manufacture of cement, bring up

Fijr.

ground level, the lower part being used as a
basement, which contains steam and air pipes,
cables, overflow conduits from condensers and a
receiving tunnel from the reservoir.
An interior view of the boiler room is given
the

Fig.

in

eter

Here are located eight 300-horsepower

2.

and 20

feet

into

coal

inches high.

which

fuel,

high,

feet

12

g%

is
delivered on a trestle
45-degree coal chutes delivering the
The boilers at the
the boiler room.

used for

is

diamBituminous coal

boilers, each 10 feet 6;4 inches outside

Berry

General View oE Plant Showing Power House

1.

November

Foreground.

in

Fig.

2.

Westinghouse

oil-insulated

self-cooling

17,

1906

transform-

ers with a secondary voltage of 120, which furnish
current for
multiple alternating-current arc
48

lamps and
In order
of cement
motors in

1,500 16-candlepower incandescent lamps.
that a clear idea of the manufacture

and the various applications of

electric

such industries may be gained, a description is given of the various processes from
the time the rock leaves the quarry until the ce-

ment

packed

is

in

barrels.

In the quarry vertical holes are drilled into the

View

in .Boiler

Room

of

Power House.

ELECTRICAL EQUIPMENT OF A MODERN CEMENT MILL.

problems in power transmission that require the.
most careful consideration.
Power transmitted mechanically from a central
source is open to many objections, not only on
account of the loss in long lines of shafting and
belting, but to the lack of flexibility, and the necessity of laying out buildings to conform to such
methods of driving add to the complexity of such
systems.
a demand for a
to
the main eliminate many
of the objectionable features referred to and provide a source of power that is immune from fire
risk and that can be subdivided and applied at
the various points of application. The natural so-

These

considerations

substitute that

would

led

in

of the problem was the adoption of induction motors, which is aptly illustrated by the plant
of the Bath Portland Cement Company at Bath.
This plan was designed for an output of
Pa.
2,500 barrels of cement a day, and is a typical
example of modern practice in this industry, the
credit for the successful design and operation being due to Mr. Frederick B. Franks, superintendent and chief mechanical engineer of the plant, and
Mr. James A. Gish, assistant.
The buildings are compactly situated on four
lution

present time are hand fired, but the fronts are so
arranged that they can be equipped with automatic
stokers.
brick stack 175 feet high is located

solid

centrally in the building, with four boilers on each

of gravity and is dumped into two No.
6 Austin gyratory crushers, where the material is
reduced to sizes of 2 J/i inches and under. The
empty cars then run to the foot of the incline,
where an endless chain driven by a 10-horsepower
induction motor draws them to the top, and they

A

Each

side.

boiler

is

fitted

with,

two 3^-inch pop

safety valves, a Reliance water column, self-closing

gauge cocks, stop and check valves and three blowcocks.
The working pressure of the boilers is
150 pounds. Two horizontal 14-inch by 8H-inch by
10-inch duplex feed pumps supply water to the
boilers through a 2,ooo-horsepower"open feed- water

off

A

large

reservoir,

a

50 feet of the
capacity of 3.500,000

is
used as a reserve for
during the season of the year when

water

gallons,

furnishes the usual supply,

densing purposes

is

is

low.

a

creek,

Water

supply

which

for con-

drawn from the reservoir and
it must circulate through-

returned, after which

is

out

entire dimensions before again

its

condenser
the

suction

reservoir,

pipes.

aside

from

The
the

water
natural

entering the

supply for
drainage of
from an ar-

surrounding grounds, is drawn
300 feet deep by a Deming pump operated by a 25-horsepower Westinghouse induction
motor.
The engine and generator equipment consists of
a
350-horsepower Wetherell-Corliss tandem-compound, condensing engine, direct connected to a

return

Westinghouse 200-kilowatt engine-type three-phase

tramway

60-cycle

and an average of 17 cars
hauled up the incline.
From each crusher the rock is delivered to a
continuous bucket elevator, which raises it to a
small hopper that empties into two large Buchanan
crushing rolls; here the rock is further reduced

the

tesian well

are

FIG. 4.

MOTOR -GENERATOR EXCITER

SET.

The
by means

located within

power house and having

generator, operating at 120 revminute, and two
1,100-horsepower
cross-compound engines of the same make, located
parallel to each other, employed to drive the rawmill department and the clinker department.
These
engines are of the heavy-duty Corliss type, with
cylinders 24 inches and 48 inches by 48 inches.
They are each fitted with a sheave flywheel 18 feet
in diameter and 6754 inches face, which drive 22
two-inch transmission ropes connected to sheave
wheels on the main line shaft. To this line shaft
440-volt

per

belted

two Westinghouse 180-kilowatt 440-volt

three-phase 60-cycle generators, operating at 514
revolutions per minute. Fig. 3 illustrates the direct-connected generating unit. All three engines
are equipped with the Consolidated Engine Stop
Company's apparatus, and any unit may be stopped
from several places in the works in case of ac-

ground and arc constructed of concrete

cident.

and steel, the extensive use of concrete being regarded as consistent with the cement business.
The company owns 320 acres of ground, on
which is located, besides the buildings, an almost
unlimited supply of cement rock, carrying approximately the correct proportions of material for
Portland cement.
A view of the plant, taken to show the boiler
and power house in the foreground, is given in
The power house is built to feet above
Fig. 1.

Fig.

of

rock by pneumatic drills, in which the blastcharges are placed and ignited by electricity.
loosened rock is conveyed to the mill in cars

heater.

olutions

acres

ing

is

a view

of a

Westinghouse motor-gen-

erator set used for excitation.
It consists of a 15horsepower induction motor, 400 volts, 1,120 revolutions per minute, direct connected to a
10kilowatt 125-volt type S generator.

The switchboard consists of white Italian marble
panels mounted upon ornamental-iron legs, with
the standard equipment of instruments for threephase

alternating-current

diately behind

the

circuits.
Located immeswitchboard are two 20-kilowatt

the

to
is

quarry

shown

in

by
Fig.

gravity.

The

5.

This

inclined

cars each have

a capacity of four tons,

an

hour

to

sizes

the

bucket
stone
long,
is

is

of

rolls

it

three-fourths
is

elevated

and under.

inch

on

another

From

continuous-

elevator and emptied into two revolvingdryers 72 inches in diameter and 55 feet
having four compartments, where the stone

An

dried.

exhauster

is

used

in

connection with

the dryers, the stack being located on the outside
of the building. From the dryers the stone dis-

charges

into

delivered

continuous-bucket elevator and is
another set
of
Buchanan rolls
100-horsepower Westinghouse motor,
a

into

driven

by a

shown

in

From

4

INCLINED TRAMWAY FOR QUARRY CARS.

FIG. 5.

Fig. 6.
this roll the

stone is deviated and delivered into a storage bin in the storehouse or onto
a reversible belt conveyor, traveling over the top
of the stone storage bin, which conveys the stone
into the raw mill and delivers it to a belt conveyor
that discharges into 17 storage bins above the
grinding mills. The storage bin in the storehouse
is
of concrete and steel construction and has a
capacity of 1,200 tons of crushed stone. The stone
is
taken from this bin by a Scandinavian belt
conveyor in a tunnel beneath and is emptied into

November

17,
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elevator which in turn conveys the crushed
stone over the bins in the raw mill. The large
storage bin in the storehouse is kept filled to its
maximum capacity, as this department only operates
10 hours a day, and enough excess material is
stored to enable it to close down for three days

with

building, one of which empties into a
on one side of the building and into a
number of smaller bins on the opposite side, where
a screw conveyor in a large tunnel delivers the
cement to the packing house. From the large bin
there is also a screw conveyor for delivering cement to the packing house, which has a capacity
of 4,000 barrels a day. All the machinery in the
stock and packing house is operated by a 100horsepower Westinghouse induction motor.
The coal-pulverizing plant, where the coal for

an

least.
The machinery in this department is
operated from the main line shaft, which is driven
from the engine room, as already described.
The next process is taken up in the raw-grinding
room, where 16 Fuller-Lehigh mills are located,
and driven from the same line shaft that operates
the machinery in the stone house, each mill having
Large storage bins are loits independent clutch.
cated over the mills which empty directly into their
feed hoppers, ample room being provided for any
necessary repairs. Passing through the mill, the
material is delivered into a screw conveyor located
in a tunnel beside the mill foundation, which empIn this
ties into an elevator in the kiln house.
house the machinery is driven by a line shaft
belted to a 100-horsepower Westinghouse induction
motor operating at 580 revolutions per minute.
This motor also drives a 22.5-kilowatt 125-volt
type S exciter which supplements the exciters in
the engine room proper. An illustration of one of
the kilns is given in Fig. 7.
The kiln house connects with part of the raw
grinding room, and the rotary kilns are placed
There are six
transversely across the building.
kilns, each 100 feet long, seven feet six inches in
diameter at the large end and five feet six inches
The stacks are 60 feet high,
at the stack end.

at

.

Fig.

3.

Engine-Generator

in

the

large bin

Power

the

kilns

coal

contains

one

self-contained

Mosser crushing

roll

and four Le-

prepared,

is

dryer,

a

high-FuIler

mills for pulverizing the coal.
After
through the dryer the coal is delivered
by a screw conveyor into the Mosser crushing roll,
then into a bucket elevator that empties into a
screw conveyor above the storage bins for the
Lehigh-Fuller mills. After passing through the
mills the coal is delivered by means of a screw
conveyor and an elevator to the coal bins in front
of the kilns.
All the machinery in this department is driven by a Westinghouse 200-horsepower
induction motor.
A modern machine shop, operated by a 10-horsepower induction motor, where all repairs are made,
completes the equipment of one of the most modern and complete cement plants in this country.

passing

INDUCTION MOTOR OF 100 HORSEPOWER OPERATING MACHINERY IN STONE HOUSE.

FIG. 6.

'

ranged so that a continuous flow of this ingredient
enters and mixes with the clinker before crushing.
From the pot crushers the clinker is conveyed on
a belt conveyor and emptied into a second conveyor that discharges into an elevator delivering

room containing 24 Griffin mills. The unfinished clinker storage
room will have a capacity of 100,000 barrels, with

the material in the clinker-grinding

provision

The

for

increasing

amount

the

clinker, after passing

if

necessary.

Electrical Inspection in
At LaCrosse, Wis.,

through the pot crush-

ers in the clinker storage house, enters the clinker-

Plant.

cil

Western

Cities.

a committee of the City

Coun-

has been appointed to examine the wiring re-

Electrically Operated Kiln.

Fig.

ELECTRICAL EQUIPMENT OF A MODERN CEMENT MILL.
five

the

in

feet
line

Each kiln is driven from
means of a Mosser speed regu-

diameter.

shaft by

lator of the interlocking-cone pattern controlled

by

a tight and loose pulley that also controls the
feeding of the raw material from the storage bins,

which have a capacity of 200 tons each.
The raw material is raised by an elevator from
the raw mill to a screw traveling transversely
across the kiln storage bins. Another screw is
also used to remove the spill and dust from the
dust chambers at the feed end of the kilns, and,
in'

empties

turn,

into

material from the

raw

the
mill.

elevator

At

the

that

receives

grinding room on a belt conveyor and is emptied
into a bucket elevator and conveyed to two sets
of clinker-crushing rolls, where the clinker is reduced to about the size of peas, then elevated and
conveyed to bins over 24 Griffin mills, where it
is
ground to cement. After the clinker-grinding
room comes the cement stock house, where the
finished product is stored.
From the former department cement screws empty into a bucket elevator that elevates and delivers into an overhead
screw operating right and left. This, in turn, discharges into two screws traveling longitudinally

delivery end

of the kiln the clinker discharges into a pit, forming a chute that empties into three bucket elevators, one elevator being used for

two

The

kilns.

then elevated and

discharged into three
clinker coolers 10 feet in diameter and 40 feet
The elevators are ophigh, illustrated in Fig. 8.
erated by a 30-horsepower motor. The coolers are

clinker

is

arranged with spouts which deliver the clinker
conveying machinery that extends to the
into
clinker

storage,

where the clinkers are well

sea-

soned before grinding.
Fuel for the kilns consists of pulverized coal,
which is forced through pipes from the feeders
The
to burners, as can be clearly seen in Fig. 7.
feeders,' six in number, are each operated by a
one-horsepower motor.
The clinker discharges from the coolers upon
belt conveyor traveling through the concrete
a
foundations upon which they rest. The discharge
from the cooler is controlled -by a hand-operated
gate.
The first belt conveyor empties into a second belt conveyor, which delivers the clinker to
an elevator that, in turn, delivers the clinker to
a conveyor distributing from the clinker storage
This empties into an autoto a belt conveyor.
matic measuring device, which discharges into a
storage bin, thence to three pot crushers.
matic gypsum measuring device is used

An

auto-

and

ar-

cently installed

in

the

City Hall.

It

will

also in-

vestigate the electrical hazard in the theaters.

Some

of the aldermen favor the adoption of an inspection

ordinance, and there seems to be a prospect of securing the appointment of an inspector before long.
The electrical inspection ordinance at St. Joseph,
Mo., is rigidly enforced.
The city electrician, under whose direction wiring is examined, has been
connected with insurance inspection work.
The
standard for wiring is reported as excellent.
Old
work in the business district is examined semiannually, and the most hazardous portions have been
largely removed.
At Kansas City, Mo., the inspection ordinance is
being effectively administered and the standard for
wiring is practically in full compliance with Code
requirements.
Considerable progress is being made
with old and defective wiring.
From Stillwater, Minn., it is reported that since
the previous visit of the Underwriters' Electrical
Bureau inspector, the municipal electrical inspector
has severed his connection with the telephone company and is devoting all of his time to the city.
The high-tension transmission line which at present
passes through the heart of the city will soon be
placed underground from the bridge to the new
sub-station which is being constructed adjoining the
new gas plant.
Much of the old and defective
wiring is coming in for attention, and the ordinance is being effectively administered.
At Topeka, Kan., the present administration is
reported to be opposed to any additional expenditures for municipal service, and those best posted
.

on the

political situation advise that further efforts
to secure electrical inspection be delayed until after

the election of a new mayor.
at present being
character.

new wiring

A

large share of the
is of good

installed

Surveys are being made by the Northern Michigan Traction Railroad Company for an electric
railway which is to connect Manistee, Traverse City,
Charlevoix, Petoskey and Cheboygan, with branches
to Old Mission, - Wallon Lake, East Jordan and
FIG. 8.

COOLERS

IN

CEMENT PLANT, SHOWING BUCKET
ELEVATOR.
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making 225 miles of electric
estimated to cost about $7,000,000.

Bellaire,
all,

railroad
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At any rate, the cement
and other constituents should be carefully tested
and inspected, and the work of construction should
only be done under competent supervision. Concrete lends itself to the employment of cheap labor,
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ury ascertained the fact cor-

blame for the electricAtlantic City on October 28th'

practically the entire

rectly,

railway accident at
,,

.,

„

„

man
thrown on the bndgetender, who is a ...„,.
rather advanced in years. The jury reached its
verdict on November 7th, and, after reciting the
death of 57 persons, said that the victims came
to their death "by the derailment and plunging
into the waters of Beach thoroughfare of the elec^ Wo
= t Jersey
Torcsir inrl
^esshnre RailKail
and SeasHOre
tnc ftraln on tne
West
road," "said derailment being caused by the northwest end of the southwest rail on the draw of
the brid g e ° ver Beach Thoroughfare in or near
,
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be some relation between elec-

....in

e

principle

life

.

animal organisms

been surmised
and a press dispatch from
San Francisco, dated November nth, would seem,

llas

.

;

true, to show that this conjecture is well founded.
Somewhat condensed, the newspaper account is as
if

...

follows:
.

,,-r,

,.

-

,

,

Before a number of medical men and scientists
today Drs. Albert J. Atkins and E. J. Lewis sucreeled in charging an electrical circuit with human
electricity to such a degree that external sound
waves were transmitted and heard through an
ordinary telephone receiver. The experiment consisted of the application of two platinum electrodes
t0 f le wa " s °* me living stomach.
By means of
copper wires the electrodes were connected with
a telephone and microphone.
There was no me,1
•
t.„
..
L
clianical or chemical battery
the circuit, yet
111
the moment the electrodes were swallowed suffi•

meeting),

,

gratifying to observe that the

is

it

1

1

1
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.

in

the

same manner

Very

result.
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it

fact.

With

issue

the

December

of

begin

will

the

1st

publication

Western

the
of

a

serial

on wireless telegraphy or radio-telegraphy,
if
that is the proper name, to run through the
weekly issues of about three months and illustrated by over 80 illustrations and diagrams. This
serial is written by Mr. Donald McNicol, A. M.,
A. I. E. E., who has the advantage of being not
only an enthusiastic student of and experimenter
with "wireless" for many years, but also a practical
and experienced telegraph man in the ordinary use of
the term, being at present manager for one of
the great telegraph companies at Butte, Mont. Mr.
McNicol is indeed well fitted for this congenial
task, and he has written a series of articles which,
we are confident, will be greatly appreciated by

article

readers

the

Western

the

of

man engaged

telegraph

in

As

Electrician.

a

active work, the author

takes care not to neglect the practical side of his
subject; he shows what has been actually done
with "wireless" up to the present time, and, moreover, he gives directions for the making of experimental
apparatus a
feature
of
the
serial

—
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extremely interesting, and it sounds plausilike to know, however, exactly
the conditions under which the telephone, which
is an extremely sensitive instrument, was employed.
Perhaps if the experiment could be tried with the

commuters " along

to be very profitable;
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touch the walls of the stomach human
flowed over the wires, rendering sounds
audible.
The electric charge measured from seven
to eight millivolts.
Drs. Atkins and Lewis assert
that by this experiment they have demonstrated
the law of action of the human senses. They reason that if sound is transmitted over a copper wire
when it is charged with human electricity it is
reasonable to consider the principle the same wlafti
the auditory nerve is charged with the same force.
In other words, one hears when the auditory nerve
is
made sensitive with human electricity on the
same principle by which one receives a telephone
message. Furthermore, these scientists declare that
by a series of experiments they have proved that
digestion is an electrochemical process, that all life
action in the body is dependent on the activity of
the electrical forces within the organism, and that
variations of sense manifestation, as sight, hearing,
etc., are caused by the different rates of vibration
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relating to electricity or any of its
practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest-electricians, will be thankfully received and cheerfully acknowledged.
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Introduction.
Chapter I. Matter. Chapter II.
Ether.
Chapter III. Waves and Wave Motion.
Hertz Waves. Chapter IV. The Generation and
Propagation of Electric Waves. Chapter V. Electric Wave Detectors.
Chapter VI. Aerial Conduct-

Chapter VII. Syntonic Wireless Telegraphy.
Directed Waves. Chapter VIII. Arrangement and
Wiring of Apparatus Used in Practical Operation
by Various Wireless-telegraph Concerns. Chapter
IX. Commercial Applications of the New Method
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perimental Apparatus
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ors.

There is no more fascinating subject in the
whole range of the science and art of electricity
than space or wireless communication,, and it has
likewise assumed great' practical importance, as is
shown by the recently concluded "wireless" international conference at Berlin. With such a subject and closely following such world-wide recognition

as

Berlin congress afforded, we are
McNicol's series of articles will be

the

sure that Mr.

awaited with great interest by the readers of this
journal.
It

may be added

that the popular serial on
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which has been

since the issue of July 7th, will

running
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week. The concluding chapter
enough, in view of present-day

activities,

Small

to

Central

"Business

described.

Station,"

Getting"

for

will

stations

fittingly

be,

of

devoted

the
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of Illuminating Units for

At the meeting of the Illuminating Engineering
Society in New York city on November gth three
papers were presented of considerable importance.
Abstracts of these papers are given below. An
abstract of the discussion that followed their read-

drop-cord installation, where a gain of 46 per cent,
in intensity of illumination is made.
The reflectors used in the chandelier installation are not so

hereafter.
The results of

effective,

the experiments appear in detail
In considering these, it should be remembered that no comparisons can be drawn between the reflectors and globes used, since the

Table

I.

installations

shows

were

radically

Table

different.

II.

obtained with the various installations, and should be considered in connection
with Table I. All efficiency values are based upon
the numerical averages of the figures representing
intensity of illumination at the various test stations, as shown in Table I.
Such values are assumed to properly represent the mean intensity
of illumination throughout the entire plane investigated, because the various test stations are lo-

Location of Lamps and Illuminating Efficiency,
by preston s. millar.
of this paper to consider the
four different methods of
indoor illumination which are in common use today, using as a basis precise measurements of the
intensity of illumination produced by incandescent
electric lamps used with various fixtures variously
the purpose

of

efficiencies

:

and were operated at the voltage at which
gave their rated candlepowers. They were
used alone and with reflectors and globes, as stated

in

ing will be given next week.

is

6

:

397

type
they

Best Efficiency.

It

—
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The Location

relative

1

1

efficiencies

the opal reflectors increasing the illumination 17 per cent, and the prismatic reflectors 25
per cent. The smaller increase in illumination here
observed is not chargeable to the nature of the
reflectors, but is due rather to the fact that they
are used upon the chandelier in the haphazard
fashion common to such practice, where the use
of reflectors is dictated by a desire to make the
chandelier look complete rather than to improve
the illumination.
Table III. shows the very great influence which
the location of the lamps in this installation has
upon the illuminating efficiency.

Table

Average Intensity of Illumination at
Twelve Test Stations.

III.

placed.

a series of
incorporation in this paper has made
necessary the adaptation to our purpose of tests
made at the Electrical Testing Laboratories with
other objects in view. The conditions are not in
every case just what one might wish, but it is
hoped that the results may be of practical value.
The experiments were made in a rectangular
room, approximately 16 feet long by 11 feet wide
and I2J4 feet high. The ceiling and walls are
finished in a light-buff color, the ceiling construcThe floor
tion being steel girder and brick arch.
painted light red. There are three windows,
is
one of transparent glass six feet 11 inches high
and three feet wide, one of translucent glass five
feet six inches high by two feet six inches wide,
and one of translucent glass five feet six inches
high by two feet three inches wide. Fig. I shows
the plan of the room and the location of test
stations at which measurements of illumination on
a horizontal plane three feet above the floor were
made. As no other measurements of illumination
were made, this study will be confined to the particular plane referred to without any reference
to the effect upon the other portions of the room.
In this room lamps have been installed for test
purposes at various times as follows
Ceiling Installation. Twelve 16-candlepower lamps
in the ceiling, tip downward, one lamp located
directly over each of the 12 illumination test stations, as shown in Fig. 1.

Lack of opportunity to carry out

tests

Direct
Illumina-

for

is

E=e

formula

\i

FIG.

LOCATION OF TEST STATIONS
TION TESTS.

I.

cated at the centers of

IN

ILLUMINA-

symmetrically

equal areas

disposed.

Attention
tive

The

three

determining

in

are

lighting

electric

method of

called to the

is

efficiencies.

considered

:

stating relalarge factors to be
the total efficiency of

The

the energy is generated and
ciency with which the light

which

with

efficiency

transmitted, the
is
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a.

An

examination into the laws governing the intensity and distribution of light here appears desirable.
It is a fundamental law that the intensity

any distance

from the source of light is inthe square of the distance. This assumes a radiant point of light as being the source.
In other words, the intensity of illumination at
various distances from the source is thus computed
in the attempt to secure definite illumination.
The
lighting arrangements are then made to conform
to this, some allowance being made for the color
tone of the walls and ceilings.
modified formula
will have to be used where the source of light
is not a point,
as, for example, in the cases of
the Cooper Hewitt and Moore tubular or similar
lights, which may be said to have more than one
dimension.
There is some question as to the strict applicability of the law of inverse squares to the cases
where reflectors are used, even with single incandescent lamps. But unless these reflectors are
in whole or part of the parabolic type, securing a
reflection approximately parallel to the axis, the
law of inverse squares must still apply, approxiat

versely

as

A

•

mately at

6

O.62
0.53
O.36
0.31

69%
45%

vestigated, due to diffuse reflection from ceiling
and walls, varies from 45 to 166 per cent.
varies from 0.31 to 0.62.
3. The factor
4. The net reflecting efficiency of the ceiling and
walls varies from four to 10 per cent.

which

16-cp.

2 in.

166%
113%

effi-

Details of Illumination Provided BY VARIOU s Installations of Lamps.

ft.

22.5
14.8
14.0
16.7

From the foregoing it appears that in the room
described with different locations of bare lamps
1. The
relative
illumination in terms of that
produced by the ceiling installation varies from
IIS to 194 per cent.
2. The
increased illumination on the plane in-

produced, and the

the light is utilized. With
the last two the illuminating engineer is intimately
concerned. As respects a particular lighting installation, the efficiency of the lamps as illuminators may be expressed in "lux per watt." Separate and distinct from this is the term "lux per
lumen," which expresses the efficiency of the illumination irrespective of the efficiency of the lamps.
Both are of use, but have not necessarily any
definite mutual relation.
The "lux per lumen," being the ratio of the illumination to the flux of
light,
depend largely upon the location of the
lamps, the nature of their distribution of luminous
intensity and the nature of the surroundings.
The
"lux per watt," being the ratio between the illumination and the energy absorbed, depend upon all
the conditions which determine the "lux per lumen," but in addition are a function of the efficiency of the lamps. The other expressions, such
as "lux per candlepower" and "lux per square foot
of floor space," are frequently used in practice.
One of the important features of the data presented in Table II. is the increased efficiency of
illumination due to the use of reflectors in the

with

efficiency

—

9

—K

K.

to Dif-

fuse Re-

General Conclusions.

no interest in this connection.
Installation.
16-candlepower
Chandelier
Four
lamps at a height of seven feet one inch above
the floor, placed in a chandelier suspended in the
center of the room. The arms of this chandelier
were approximately one foot six inches long. The
lamp axes formed angles of approximately 4s
degrees with the vertical. The chandelier arms
were diagonal with the room.
Wall-bracket Installation. Four 32-candlepower
lamps placed upright in wall brackets seven feet
above the floor, located symmetrically one on each
of the four walls.
All of the above lamps were of the oval-filament

16-cp.

Lux.

8.5
7.0
8.0

factor for wall reflection
(

Increase

Due

flection.

Lux.

11.

Note.— K

—

Oval
Filament

Per Cent.

Total
Illumination (Measured).

puted).

Drop-cord Installation. Six 16-candlepower lamps
on drop-cords, suspended at a height of nine feet
above the floor, directly over the illumination test
stations Nos. 1, 3, 5, 7, 9 and 11, as in Fig. 1.
The peculiar arrangement of the lamps in this
test was the result of considerations which are of

I.

from

Lamps
(Com-

—

Table

tion

Installation.

least.

In cases where the reflectors are partially parathe law of inverse squares will apply to the
angles outside of the axial angle, the rays of light
being parallel at the latter.
Generalizing, three cases may be assumed:
1. Reflectors parabolic throughout, where the law
of inverse squares will not apply at all.
2. Reflectors
partially parabolic, where the law
will apply to the extraneous angles, but does not
apply to the axial and immediately adjoining
bolic,

angles.

conical and dome-shaped reflectors,
3. Ordinary
where the law of inverse squares practically apthroughout the field, but must be based on
actual photometric measurements at different porplies

tions of the field.

We

may now assume that the
are not in part or wholly parabolic.

reflectors used
Taking a concomputations made on the basis of the
law of inverse squares would indicate as follows
The height of ceiling is taken at 16 feet. The
plane to be illuminated is taken at three feet above

crete case,

21.8

Table

21.7

14.8
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16
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16
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16.4

14.0

Showing Efficiency of Illumination.

II.
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Holophane
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Gl. (sp'l)
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0.0109
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0.0099
0.0130

0.154
o*.on8
0.0496
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0.0067
0.0089

0.226
0.0217
0.0728
0.123
0.0098
0.0129

Uniformity:
t

Ranee

in intensity of illumination

.

.

i

/

0.219
0.021
0.0707
0.079
0.0064
0.0084

0.256
0.0246
0.0828
0.093
0.0074
0.0098

0.273
0.0262
0.0883
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0.0079
0.0105
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0.0421
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0.0076
0.0099

0.133
0.0127
0.0428
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0.0077
0.0102

8 feet
10 feet

8.3%
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12.5%'
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to
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to

to

to
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to

+17.4%

+18.2%'
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+86.4%

+l6.I%

+30.6%

+101.5%

48.2%

-r-i2g.9%

13 feet

The

one

.

5 feet
6 feet

Efficiency

Average lux per candlepower

feet below the ceiling.
intensity of 16 candlepower at
we have available at

13

Ft.

No. 2905

Reflectors

or

Assuming an

3

=
foot-candle
= 0.64 foot-candle
= 0.44 foot-candle
=
foot-candle
=
foot-candle
=
foot-candle
= 0.09 foot-candle
1.0

0.32
0.25
0.16

demanded for ordinary good
print reading is one foot-candle
for newspaper
print two foot-candles; for the postal service four
foot-candles, and for drafting 10 foot-candles.
Assuming the two foot-candles at the plane three
feet above the floor as the basis, if the light were
placed at the ceiling, 338 candlepower would be
illumination

;

:
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required to secure the requisite illumination at the
ree- foot

plane.
At four feet below the ceiling, this would be
reduced to 162 candlepower, or a little less than
one-half.
At six feet below the ceiling it would be reduced to 98 candlepower, or less than one-third.
At eight feet below the ceiling it would be retil

duced to 50 candlepower, or less than one-seventh.
It is thus seen how very wasteful much of the
usual lighting-fixture arrangements are in the avail'

able

illumination.

It

obviously

is

desirable,

from consideration

of

seen that the latter in this case gives superior
results, both in the axial and the extraneous angles,
to those from the plain prismed glass.
The diffusing reflector

is on a parity with the plain prismatic
about 40 degrees on either side of the
horizontal.
This,
of
course,
bespeaks
for
the
former a superior distribution and more efficient

when

at

illumination.
Fig. 4 is a form combining the 13}^inch reflector with others mounted on the same
electrolier in such manner as to secure a broad

A

good general illumination is of the first consideration, but may be of a very moderate intensity
according to the general conditions. But, besides

Fixture Location in Residence Lighting,
by

f.

n.

olcott.

The introduction

of electricity has changed the
conditions previously existing. The danger of fire
and smoke is practically eliminated at the light, and
the designer is given an opportunity to create a
lighter and more graceful fixture, gradually doing
away with the old-type chandelier and developing
the present ceiling electrolier. This gives a far
more pleasant illumination, as the source is above
the normal line of vision and the eye is not
offended by the glare of the lamps. It also increases the apparent size of the room and sets
off the decorations to a better advantage.
When
the hanging fixture is necessary for use or decorative purpose, the lights can "be better screened
and the fixture kept in proportion to the room.
This is undoubtedly one of the reasons of the
popularity of electric lighting over gas, the gas
simply being used for emergency purposes and
.

2.

DIFFUSING REFLECTOR, SIX LIGHT CLUSTER.

economy and
the

lights

as

efficiency

of

illumination,

to

to

interesting report- on the electrical conditions
Indianapolis, Ind., has been made by the engineering party of the National Board of Fire Underwriters, consisting of A.
Noble, engineer in
charge of party and structural work; R. W. Bogart,
Jr., engineer in charge of hydraulic work, and G. C.
Heckman, engineer in charge of fire department
work, with their assistants.
at

C

desirable.

The high intrinsic brilliancy of the clear prismatic-glass reflectors, in the axial angles, render
it
necessary for comfort to raise the lamps high,
to avoid the uncomfortable glare incidental thereto.
The higher candlepower obtained at the axial angles renders this feasible, but this results in a
reduced illumination at the extraneous angles.
Diffusing reflectors having a less intrinsic brilliancy may be placed lower and nearer the eyes
without injury to the latter.
The law of inverse squares. has application not
alone in the height of placement of fixtures, but
has also direct application in the matter of most
advantageous subdivision, lateral distribution and

The supervision of electricity is delegated by ordinance to the Indianapolis Fire Inspection Bureau,
which maintains four electrical inspectors in the
city to look after inside work.
F. H. Moore, chief
electrical inspector for the bureau, is in charge.
He
was appointed in May, ico5, prior to which he was
an electrician with the Indianapolis Light and
Power Company. He is assisted by three practical
electricians of at least five years experience.
Examinations are made before work is concluded
and after

final installation of fixtures and service
switches.
final certificate of approval is issued
upon satisfactory completion of entire installation
the contractor is charged a graded fee for each
certificate of approval.

A

number.
Considerable

details.

a more uniform illumination
desirable, with an avoidance of high intensities
and a lessened variation between the maximum
and minimum. By the use of the smaller units
the variation in intensity is minimized. It is, therefore, more advisable to have a larger number of
smaller units, well distributed, than a smaller number of the larger units. The small units also secure an avoidance of deep shadows, which are

For these reasons

is

3?

i?

<F~

Curve 1. Plain Glass Prismatic Reflector.
Curve 2. Same Reflector with Diffusing Backing.
FIG

3.

DISTRIBUTION OK LIGHT ABOUT THREE-LIGHT
CLUSTER.

detrimental to clear vision, and a due appreciation
the proportion and relation of objects in the
field of vision.
'I he
lamps must he well above the head and
A distance of eight feet from the floor is
eyes.
assumed as a minimum height, giving ample head
room and being above the direct vision of the eyes.
Fig. 2 is a sketch of a fixture for a 1,3'4-iiicli
diffusing reflector with a Benjamin or other cluster,
the stem being here of greater length than usually
adapted to such fixtures.
Fig. 3 gives the distribution curves of reflectors
Curve (1) is of a plain
as illustrated in Fig. 2.
prismed glass reflector, and curve (2) that of the
diffusing
with
a
backing.
It
is
same reflector

of

and to make any changes would mean the
taking up of floors and often the cutting of walls,
to which the owner will rarely agree.
I feel that
the members of this society can do much to overcome this condition, the main reason for which
is the
keeping down of the cost; but I feel confident that, in nine cases out of 10, if the necessity
for more wiring and switches is properly
explained to the owner, he will not hesitate at
the expense.
residence can never be illuminated on the
principle solely of so many candlepower to
a
square foot, as there will always be a necessary
waste of light in connection with decoration, which
depends on the taste of the owner, and this factor
should be carefully considered at the time of installation and the owner impressed with its importance.
The present tendency is toward wall brackets.
These should be distributed around the room so
as to overcome all shadows, permit of a shaded
light, and yet give enough illumination to supplement the ceiling fixture in complete illumination.
1 he fixture with the light at an angle has practically been done away with in the better residences on account of the unpleasant effect on the
eye, it having been found that a more satisfactory
effect is produced with the lights either up or
down on both the brackets and ceiling fixtures, as
this permits- of shading the lamp from the eye
by means of decorative shade. Installing a lamp
upward on the bracket has proven to be the most
practical method for general use, for then, with
the ordinary open-glass shade, the lamp is screened
from the eye and its light reflected on the ceiling,
which adds to the general illumination.
pleted,

An

be illuminated as possible, the gain thus secured
increasing very rapidly. But various other considerations serve to limit and modify the extent
of the lowering which is practically possible or

in
variation
the maximum and
minimum of the illumination becomes, for physioThe retina
logical reasons, most disadvantageous.
of the eye quickly adapts itself to the brightest
lights,
reducing its opening accordingly. Where
adjacent zones are of a comparatively lower intensity, they thus are made to appear relatively
darker, and the illumination consequently becomes
more ineffective in securing distinct vision of

1906

Electrical Conditions in Indianapolis.

place

low down and as near the plane

17,

A

distribution.

this, there should be provided locally, illumination
of higher intensity to provide for special conditions.

FIG.

November

;

FIG.

4.

SIX-LIGHT CLUSTER AND DIFFUSING REFLECTOR.

preferably on the side brackets and in the service
portion of the house.
To properly light a residence with electricity, the
first and most important principle is to have the
wiring properly installed, with a full allowance of
lights for each outlet, and the outlets carefully
located for effective illumination of the entire room,
and with the light so controlled by switches that
the owner can conveniently use as many or as
few lights as is desired. The proper allotment of
lights at the time of installation is consequently
of the utmost importance.
The present rules of the National Board of Fire
Underwriters do not permit of a fixture beingused with more lights than the wiring calls for,
regardless of the candlepower of the lamp the
owner intends using. The board takes the position
that there is no way to prevent the owner from
increasing at any time the candlepower, and consequently the current in the circuit.
The real problem in residence illumination is to
create an efficient illumination without a glare at
the source.
This cannot be done if the lighting
of the room depends upon a few lights of large
candlepower. It therefore necessitates the use of
a number of units of small candlepower, and -this
consideration should be given careful thought by,
the architect and illuminating engineer when laying out the wiring. It is very difficult to make
any change after the residence has been completed,
and poorly designed wiring layout may prevent the
fixture designer from securing a satisfactory illumination, as the fixtures have to be supplied
with lights within the wiring specifications in
order to obtain the underwriters' certificate. The
owner is then forced to put up with an insufficient amount of light or to exceed the specicapacity of the wiring by using a larger
fied
candlepower lamp. This procedure, aside from the
risk
from violating the rules, will not give a
pleasing effect.
Insufficient and misplaced outlets are met with
very often, and are one of the greatest hindrances
to the fixture man in the execution of his part of
at the present time the fixtures are the
the work
When the question of fixlast thing considered.
lures is taken up, the house is practically com.

;

An ordinance passed in June, 1904, adopts the
National Electrical Code, including future amendments, and requires that, upon satisfactory completion of new work or alterations, notice shall be
given to the Indianapolis Fire Inspection Bureau,
and that no current be supplied until a certificate
of approval of such installation or repairs has been
issued.
Penalty of not more than $100 is provided
for any violation of this ordinance.
But it is complained that the ordinance does not provide for the
proper supervision of outside wiring and that this
work receives little or no attention. A special ordinance requires that all wires within the district
bounded by North, South, East and West streets
shall be placed underground, but this is said to
be
disregarded to a great extent.
In June and July, 1906, inspections were made
by National Board engineers of 74 installations,
mainly in mercantile and manufacturing sections.
New wiring was generally found in conformity
with the Code, nearly all defects being in work installed before 1904, the date of the electrical ordinance.
In the 74 installations examined there were
1,009 defects, or an average of about 14 defects per
equipment.
The more prominent and frequent defects were
Porcelain-base link-fuse cut-outs wire
used instead of fuses; unapproved flexible cord for
both pendants and portables; flexible cords used
to
support clusters, too long where used with
pendants, used as line wire, used in show windows
and not properly supported; wires in contact with
or not properly separated from conducting materials
wires old and frayed.
In a general way
these defects may be divided as follows
Hue to use of unapproved materials.... 409 or 40.5 per cent.
Due to absence of proper safeguards... 256 or 25.4 per cent.
Due to poor workmanship
215 or 21.3 per cent.
Due to wear and tear or age
129 or 12.8 per cent.
:

;

;

Total

A

1,009 or 100. o per cent.

*

large

proportion of the defects are such as
should have been prevented by a rigid enforcement
of the Code.
Outside- electrical construction work is said to
receive practically no supervision and to be in an
unsatisfactory condition.
Most of the overhead
wires in the underground district have been removed, but many are still found in the alleys and
a few along the streets.
The Indianapolis Light
and Power Company supplies municipal light from
2,500-volt series arc machines commercial light and
;

power from

2,300 volts, alternating current, stepped

:

November
down

17,

:
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110-220 volts and 220 volts; and a small

to

amount of power at 500 volts, direct current. The
Merchants' and People's heat and light companies
furnish commercial light and power from 2,300
to 110-220
alternating current, transformed
The street-railway company operates about
130 miles of electric surface road at 500 volts direct current, with overhead trolley and ground reRails are generally well bonded and return
turn.

volts

volts.

Telephone and telegraph wires are mainly underground in the thickly
settled portions of the city, but are overhead from
Fuses are
distributing poles in centers of blocks.
provided at exchanges or at subscribers' premises
and at changes from undeground to overhead concables have also been installed.

399

Mr. Caldwell, of the Welsbach Company, spoke
on the third question, saying that as a question
light for the money spent a high-grade gas
mantle is better because the low-grade mantles,
even while undamaged, lose a great deal of their
efficiency in a very short time.
He preferred the
use of a mantle supported by a ring at the top,
leaving an unobstructed passageway for the products of combustion.
The general opinion on question 4 seemed to
be that the ideal interior lighting is accomplished
by concealing the light and diffusing it by reflec-

of

tion

from

struction.

loss

of

In connection with electrolysis the chief of the
Fire Department reports some trouble from leadpipe connections which run under street-car tracks.
The Water Department says that it has experienced
no trouble in recent years. The street-railway company makes systematic tests to ascertain the condition of bonds, and rebonds rail-joints where necesReturn
sary, using a good riveted copper bond.
cables have been installed and connect rails in affected districts to power-house bus-bars. Additional
cables are installed where need is evident.
The supervision of new inside work is handled in
a fairly satisfactory manner by the Indianapolis
Fire Inspection Bureau, but old work and all outside wiring are generally in poor condition, it is

obtained makes the expense practically prohibitive.
Means of keeping the source of light from the
range of vision by shielding it by architectural
devices, such as beams, wall recesses, etc., were
advocated, and it was urged that the illuminating
engineer put himself as closely in touch with the
architect as possible so that each might assist the

declared.

Questions

Discussed by Chicago
minating Engineers.

Illu-

Discussion of a pre-arranged list of questions,
rather than the reading of a paper, was the distinguishing feature of the after-dinner meeting
of the Chicago section of the Illuminating Engineering

Society,

held

on the
This plan met with
restaurant

a

in

evening of November 6th.
general approval, and a large proportion of those
informal discussion.
in
the
present took
part
These were the questions presented
1.

To what

extent in practice can the

distribu-

tion of light about a lamp be modified by shades,
or otherwise, to throw the light in certain direc-

tions?
2. To what extent can the rule for keeping lights
out of the range of vision be followed in halls,
churches, theaters, etc.?
3. Is there any standard that can be used in the
selection of gas mantles, and what is the best
economy with gas mantles to purchase a highgrade mantle and use it until it breaks, or purchase several cheaper grades for use the same
length of time as the one of high-grade quality?
the best method of lighting high
is
4. What
rooms, using small units, to get good distribution
on the lower five feet of the room?
what extent can electric lamps that give
5. To
off fumes be used for interior lighting, and for
what purpose is the new flaming arc lamp best

—

and walls, but at present the
on account of the poor reflection

ceiling

light

other.

was

reflectors the most effifor lighting the majority of show windows?
To what extent are high-candlepower units, such
as arc lamps. Nernst lamps and chandeliers, applicable in show-window lighting?
7. To what extent should lights be exposed in a
show window, and under what circumstances are

border lights permissible in show windows?
Is

8.

advisable

ever

it

and kinds of illuminants

mix different colors
store lighting?
best suited to jewelry-

to
in

What

color of light is
lighting?
degrees, at which
10. Is the usual angle of 45
are
the majority of electric chandelier sockets
placed, the best for the majority of locations?
N. R. Stansel, inspector of mechanical and
9.

store

engineering,

electrical

discussion

the

Federal

on question No.

marked

opened
and said that
between reflectors
Building,
1,

difference
With
globes to diffuse light.
high-intensity units the problem of distribution
and diffusion is greater than with incandescent
lights, with which almost any desired distribution

there

a

is

and

distribute

to

may
J.

be made.

R

Cravath

amount

of

conical

tin

light

some figures showing the
thrown down by an ordinary

gave

reflector

lined

with

mirrors.

The

case was 4J4 inches deep and
diameter.
At 15 degrees from the
there was 136 candlepower per square
vertical
inch; at 30 degrees, 42 candlepower; at 45 deand at 60 degrees, 18
grees, 22 candlepower,
16-candlepower lamp was, used,
candlepower.
reflector

10

inches

in

this

in

A

The

cone or trough reflectors for
(No. 6) occupied a considerable portion of the time of the meeting, different opinions being held as to their relative value
in window lighting.
The majority of those entering the discussion were of the opinion that while
the trough or "poke-bonnet" reflector lost more
light than the cone reflector, as manufactured today, a better distribution could be obtained by
use of the former.
This trough or "poke-bonnet"
reflector should be placed in the lower front part
of the window and arranged so that the angle
of light reflection may be altered easily.
The discussion of the earlier questions occupied
so much of the time that the last two questions
were voted to be left over until the December
meeting.
was also decided that the papers
It
presented at the New York meeting of November
oth should be discussed at that time. These papers
are
"Fixture Location in Residence Lighting," by
F. N. Olcott; "Fixture Design and Location," by
Major E. L. Zalinski; "Location of Lamps and
Illuminating Efficiency," by Preston S. Millar.
Besides those mentioned above, George C. Keech,
F. J. Pearson, M'r. Curtis, J. J. Schayer, C. Wiler,
A. J. Morgan, C. C. Spurling, Herman V. Von
question

show-window

means of

fire

protection

for

large

buildings.

To

under normal conditions and to enable the automatic sprinklers to
continue in operation after the roof tanks have
become emptied, during a fire, has usually been
The advantages
accomplished by a steam pump.
of electricity in this work, however, are apparent,
and an inclosed electric motor, direct-connected
to a centrifugal pump, is far superior to steam
keep

the

roof

for the purpose.

tanks

filled

In case of

fire,

the current sup-

from central-station mains entering the building through well-insulated underground wires, is
far less likely to be interrupted by fire or water
than is the supply of steam for running a pump.
Moreover, the electric system does away with
the need of a steam boiler with its accompanying
disadvantages, steam under pressure, presence of
fire and necessity of attendance.
A typical electric equipment for fire protection

ply

of

lighting

:

Frank McMaster, Homer E. Niesz, R. H.
G. Learned and others took part in
J.

Hoist,

Chappell,
the

discussion.

Kansas Gas, Water and

Electric

Asso-

Kansas Gas, Water and Electric Associaannual meeting in Lawrence, Kan.,
its
on October 16th and 17th, 56 members of the as-

The

tion

held

The following-named offiPresident,
were elected for the ensuing year
first vice-president,
E. S. Springer, Leavenworth
C. L. Brown, Abilene; second vice-president, F. L.
Williamson, Clay Center; third vice-president, H.
secretary
and
F.
Jackman, Minneapolis, Kan.
executive
treasurer, James D. Nicholson, Newton
committee, John C. Nicholson, Newton,; M. A.
Patten, Topeka, and F. D. Aley, Wichita.
Papers read and discussed were as follows
President's
address,
W. E. Sweezy; "Kansas
Water Survey," Prof. F. O. Marvin "A Problem
of the
Country Light Plant." H. V. Forest;
"Composition of Natural Gas," Prof. E. H. S.
"Developing a Day Load for Small CenBailey
"Relation of Kansas
tral Stations," C. L. Brown

sociation being present.
cers

:

;

FIG.

RIVER FRONT OF CHICAGO WAREHOUSE PROTECTED
BY ELECTRIC PUMPING SET.

I.

has recently been installed in one of the largest
warehouses in Chicago, built and owned by the
Chicago Dock and Canal Company and leased to
the Furniture Exhibition Company.
The Chicago
River side of this structure is shown in Fig. 1.
The building is constructed of brick, 450 feet long
and 120 feet deep and rises five stories above the
basement, containing about 378,000 square feet of
floor

space.

The

comprises
fire
protection
system
3,360
sprinkler heads with one fire-boat connection and
12 fire-steamer connections.
constant pressure
maintained on the system from four 18,000is
gallon tanks, one set on top of each fire wall. The
tanks are supplied from an electric pumping set
which forms the unique feature of the installation.
This set, shown in Fig. 2, consists of a sixpole,
180-horsepower, 800-revolution, 220-volt, direct-current General Electric motor, direct connected to a six-inch, four-stage centrifugal pump.
This pumping set has a capacity of 1,000 gallons
a minute against a pressure of 150 pounds to the
square inch when running at 800 revolutions per
The impellers of the pump are so arminute.
ranged that artificial means of balancing the end
thrust are entirely unnecessary.
Special provisions are made to insure the continuous operation of the motor should it become
submerged in water and debris in case of fire.
The motor is completely inclosed, the joints in
the protecting end plates being ground to make
them water-tight. At the commutator "end of the

A

;

;

;

;

;

University to the Electrical Industry of Kansas,"
Prof. R. M. Freeman; "The Future— What Shall
It Be?" F. L. Williamson; "Profitable Co-operation," J. Robert Crouse.
Topeka will be the place of next meeting, the
date being October 16, 1907. Several new members, central-station managers, were added to the
The president and the assistant secretary exlist.

do some energetic work in the "Wrinkle"
department and have a good Question Box at the
next meeting.
pect to

Northwestern ;Electrical Association.
Northwestern

and the measurement was taken with a five-foot
photometer bar.
Question No. 2 caused an interesting discusAlbert Scheible said that most lamps resion.
quire special screens, and that the ideal in lighting is to have lamps screened from the eye in
An example of good lighthalls, churches, etc.
ing was referred to by E. W. Lloyd of the Chicago Edison Company in the Theodore Thomas

be held at the time of the electrical
the belief that this arrangement will
be to the mutual advantage of the show interests
and the association. An excellent programme has
been prepared for the meeting and a large atHarold Almert of Chicago
tendance is expected.
C. Adams of Madison, Wis.,
is president and B.

Orchestra

secretary

Building.

for Fire Protection.

generally agreed that arc and Nernst
were not very suitable for show-window
lighting and also that chandeliers should not be
used for that purpose.
It

ciation.

Are trough or cone

6.

Pumps

Automatic sprinkler systems furnished with water
from gravity tanks on the roof form a valuable

lamps

adapted?
cient

Electric

The next annual meeting

of

the

Electrical Association will be held at the Coliseum
The
in Chicago on January 16, 17 and 18, 1907.

meeting

show

will

with

of

the

association.

FIG.

2.

ELECTRIC FIRE PUMP IN CHICAGO WAREHOUSE.

machine the motor casing

is

provided with

three,

hand-holes, each fitted with two glass ports for
observing the operation of the machine, while the
connection between motor and pump, at the opof the motor, is made through a
posite end
stuffing box.
Since the protective devices render the motor
air-tight, special arrangements are made for ventiAir is drawn into the' motor casing from
lation.
outside the building by a fan on the armatureThe inlet opening is shown in the illustrashaft.
The
tion at the commutator end of the machine.
outlet pipe, seen at the back of the motor, is
made in a special involute form in order to
establish a steady flow of air through all parts
of the motor by keeping the air in motion in the
With tight piping connections to
exhaust pipe.
the outer air, the motor and pump are perfectly
water-tight and will operate when entirely sub-

merged.

;;

:
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CHAPTER

Hints on

Its

and making connec45 In placing transformers
leave the line contion for same, you will always
be made after
nection where you branched off to
The primary fuses at
all other work is completed.
until the final line
the transformer must be left out

of alternating circuits, showing loca18. Maps
tions of branch cut-outs, must be carried by all inspectors.
19. Inspectors can find separate maps at station

connection is complete.
constant-potential
46 In making connections to
finish one
(alternating or 500-Yolt) circuits always
on the
connection before breaking the insulation
That you must have
Remember this
other line.
same time when
but one wire or joint bare at the
working on the lines.
transformer connection and
47 After completing a
paint the
before closing line connection, carefully
with insulating
entire outfit (except glass insulators)

or

22. Always wear your uniform and badges when
on duty.
23. Always leave memorandum at station where
you are cone.
Incandescent Work.
24. You must at all times be supplied with a comExchange your wallet once
plete supply of fuses.

all

above

tact; in other words, out of reach.

25.

be

them.

When main-line secondary fuses have blown,
with the current for ground, if circuit is being
used if not, test with magneto bells, first removing
both fuses on main block and testing wires to lamps
27.

sulating paint.

test

Inspectors' Special Instructions.

At

all

times when on duty your

carts

;

must

be supplied with rubber gloves, boots, coat and hat;
and
also, pliers, connectors, climbers, jack straps
vise, safety belt, hand ax, insulated stool, magneto,
two' or three brackets and glass, tape, carbons, line
wire,
2.

week or

oftener, if necessary, for a full one.
In renewing fuses, be sure that the bindingpost screws which hold the line wires are firmly
set.
Fuses are frequently blown by loose line connections.
26. When primary fuses are blown, examine transformer for short-circuit or leakage before replacing

a

secondary wires from transformer to house
as we'll insulated and protected from
ground as if carrying high-pressure currents.
stone buildings, paint
50. In plugging brick or
the plugs with insulating compound before driving
them.
and fuse boxes
51. All supports for transformers
placed on buildings must be well painted with in49. All

should

neces-

the public.

,

wires leading out of transformers
painted
and out of fuse boxes are well taped and
where they leave the transformers, and all transformbalconies,
ers must be placed so far from doors,
windows and other openings, and sufficiently high
ground and roof, as to prevent accidental con-

See that

if

20. All items of interest relating to the condition or operation of the plant in any manner you are
requested to report.
21. Always be gentlemanly to customers and to

.

48

which they can take with them

office,

sary.

:

jumpers and hand line.
away from their

Inspectors

carts, or those

not

provided with carts, are requested to have and to
use their necessary safety devices and clothing where
handling lamps or lines.
always regard
3. In working on lamps or lines,
the line as grounded and alive, whether it is or
Observe this rule in hunting trouble on "dead"
not.
They may be "O. K.'d" at any time by
circuits.
others and the current put on without a report from
They may also cross up elsewhere with live
you.
circuits.

Report to their headquarters, as soon as you
any trouble discovered on the lines of other
companies, and report dangerous conditions existing to the city lighting department if you are in
doubt as to the ownership.
where pos5. Avoid interference with foreign wires
sible, but if you find the lines of other companies
so situated as to be dangerous to the public, do what
you think is right, and report to the owners and
to this company by nearest telephone and make
4.

can,

.

only.
28. In fusing primary circuits only, observe the following.
Never fuse transformer with larger fuses
than given below
2520-light, one-ampere
Ten-light, {^-ampere
;

;

40-light, two-ampere
one-ampere
three-ampere 100-light, five-ampere.
light,

;

50-light,

;

until all the

work

com-

is

pleted on the outside lines and you know the inside
work is ready.
29. For fusing" on secondary circuits only, be governed by the following:
For 50-volt lamps. One lamp, use one-ampere
three lamps, use three-ampere; five lamps, use fiveampere six to eight lamps, use 10-ampere 10 to 12
lamps, use 15-ampere; 15 to 18 lamps, use 20-ampere
20 to 30 lamps, use 30-ampere 40 to 45 lamps, use
50-ampere ; 50 to 60 lamps, use 60-ampere 70 to 80
lamps, use 80-ampere 80 to 90 lamps, use 100-ampere.
For 100-volt lamps. One to two lamps, use oneampere ; three to five lamps, use three-ampere five
to 10 lamps, use eight-ampere; 10 to 15 lamps, use
10-ampere; 20 to 25 lamps, use 15-ampere; 30 to 35
lamps, use 20-ampere; 40 to 50 lamps, use 30-ampere;
60 to 70 lamps, use 40-ampere; 80 lamps, use 50ampere; 100 lamps, use 60-ampere; 120 lamps, use
80-ampere; 150 lamps, use 100-ampere 200 lamps,
use 130- ampere.30. In placing fuses on secondary circuits, always
open the switch on the branch being fused, or turn
the lamps "off" at sockets before replacing fuse.
31. When replacing fuses, always test for grounds
or short-circuits on lines where fuses are blown.
Use your fused testing wire for all tests on
32.
When grounds
secondaries, if testing with current.
are found, unless cleared by you, the branch grounded
must be left cut out and the office notified.
If grounds or short-circuits develop on house
33.
wires, inform the owner and ascertain if he wants
the company to correct the fault at his expense.
Report to the office by telephone, if necessary, what
trouble is found, and the owner's name, unless you
locate and correct the fault.
The usual report in
writing wi'l be necessary.
34. Always cut out entirely any faulty transformer
and report by telephone at earliest moment in the
daytime, so as to allow as much time as possible to

—

;

;

;

;

;

—

;

;

written report as well.
o. In the event of injury to persons or property by
the wires or appliances of this or any other company, whjere the electric current could possibly be
the cause, investigate fully and make full written
If trouble was the
report to this company only.
result of cross or dead or broken wires, find out
how the cross was made, how the wire was broken,
to whom the wires belong, the names of witnesses
and parties damaged in any way; in fact, report all
you can find out and find out all you can.
gen7. Report by telephone, day or night, to the
eral manager any serious or unusual trouble as soon
as practicable.
8. All repair

work where

material

is

used must

be reported on a separate slip.
9. In putting on jumpers be careful that the loop
of jumper does not lie on wire below, to make a cross
possible if the insulation does not hold.
10. All inspectors when away from the plant are
requested lo report by telephone as often as pracAll inspectors must report as often as once
ticable.
an hour during their entire watch, especially if on

change

Record

Inspectors must report by telephone to plant
any repair work to be done by linemen which has

when

been occasioned by temporary work while on watch.
12. Mounted commercial inspectors must remain
at the office when not out with their horses on reg-

circuits in
you out.

ular duty.
13. All mounted inspectors must keep their carts
as near their work as possible when out; at other
times, at the station or office, and remain there them-

at

11.

selves.

In addition to reporting by telephone when
report to station at the time you go off duty,
notifying the one in charge that you are off and
that you will be off after that time.
15. Record on telephone sheet any call for extra
14.

out,

service,

blank
16.

and report same

to office

on properly signed

form.
extra service will be furnished except by

No

that

you may

alarms on telephone blank, and
discovered, examine the maps, so
be familiar with the locations of the

all

location

fire

is

the vicinity should a

second alarm

call

When out, if you discover a serious fire, go
once and see if our lines are likely to be in the
way.
37. In answering second alarms, always report to
the police captain and the fire chief on your arrival,
and inform them where you will likely be found
about the fire.
36.

38. If

A

Dynamo Department.
he number of lamps on each circuit must be
recorded on the circuit board -each day.
2. All new city lamps and circuit changes will be
made on map board and must be noted in this department.
3. All station employes are requested to study the
circuit maps and become familiar with the locations
of the different circuits.
4. On receipt of telephone or other message to
cut out any circuit for the protection of life and
property, do so promptly. On an arc circuit, always
run the brushes up before pulling plugs on switchboard.
On incandescent by cutting in resistance at
switchboard to kill the dynamo, then open the switch.
opens during a run, the
5. When a live circuit
dynamo must be cut out at once and left out until
the trouble is located and O. K.'d by lineman or
1.

'1

inspector.
6. Circuits ordered open
with colored chalk.
All

must be marked on board
other circuits must be
marked "O. K." with white chalk. This must be
done only by those authorized so to do, and must
be reported to man in charge in dynamo room.
7. Never "try" a circuit with dynamo that opens
during a run, until the trouble is located, no matter
if it "rings" closed.
8.

men

Never connect dynamo

to

a

circuit

on which

are at work, without instructions from the

men

to do so.
9.

When

"O. K."
slowly
minutes
happens
out on

an arc light or motor circuit is reported
it has been open, build up current very
at dynamo by hand, and take about five
to put full current on, because it frequently
that linemen wilt leave their work and start
a circuit looking for trouble, without first
after

notifying the station.
By starting the circuit in this
manner, should they be in a position where they
might feel the current, they would likely have warning before current reached a dangerous intensity.

Never run

two

machines

in

series.

Doing

cause for dismissal. No excuse
will be accepted for disobedience of this rule.
11. Rubber mats and gloves must be used when
working the switchboard. The same rule applies to
work on dynamos when running.
12. An arc made by electricity can frequently be
blown or whipped out with a towel, on continuouscurrent circuits, and should be extinguished in that
manner, if the connections which occasion the arc
cannot be easily separated.
In the event of a short-circuit on alternating
13.
lines or switches in station, the current can be safely
shut off by cutting in resistance on exciter at switchboard.
14. Water will not extinguish an electric arc or
fire when produced only by the current.
canvas covers are available, which
15. Large
should be quickly spread over the dynamos if water
is used to extinguish fire on the floor above.
16. Fire buckets must be kept filled with both
sand and water on each floor in machine building
above engine room. In many cases sand will prove
more useful than water in extinguishing a fire. The
hose on each floor must be kept connected and ready
this will be sufficient

for use.

In using sand or water, remember that a little
is better than quantities thrown wildly.
Use no more of either than is absolutely necessary,
as it is easy to do more damage with them than
would be likely by fire.
18. Any fault}' lamps, wires, belts or anything else
reported to this department must have immediate
17.

well directed

from the man in charge.
Always report to the general manager by

attention
19.

tele-

phone, at his office or residence, anything whatever
which he should know. Do this promptly.
20. None but employes are permitted in the building without a pass.
Men in charge are requested
respectfully to enforce this rule.

Smoking is absolutely forbidden.
Always record all telephone messages.
23. Read all other rules, part of which apply particularly to this department, and a knowledge of
them is required of you.
Engine Room.
1. No
one, except employes whose business requires it, is permitted in this room without permission of the chief engineer, or a pass from the office
21.

22.

it.

Fire Rules.
35.

trouble.

of such service to the fire chief as you can,
it relates to your business.
42. Avoid cutting wires when possible, and arrange to renew the service as soon as possible, if you
do cut them.
thorough knowledge of the circuits will enable
you to do your work easier and in a more satisfactory manner to yourselves and the company than
if you fail to acquire this.
Study the maps.
far as

10.

;

Never fuse transformers

1906

17,

Be

41.

"so

porary work only can be done by you, make a full
report on separate trouble slip, so that it can be
properly repaired later. Unsoldered joints, broken
insulation, bracket work on poles or similar troubles,
as well as defective pins, cross-arms, poles, windlass
boxes, etc., should be reported separately.

Transformer Work.

„

STATION.

instructions from chief of dynamo department or
the office.
17. In clearing trouble of any kind, where tem-

Data.

paint.

November

Construction and Operation.

(Concluded.)

XVI.

General

1.

;

the

supervisor

of

city

lighting

is

on the

ground, render him any assistance you can.
39. Don't neglect the company's interest at any
lime for that of others.
40. Save any property of the company in or near
burning buildings only when you can do so without
risk to yourselves.

then only at his
2.

No

own

risk.

one must be permitted about the machinery

whose business does not require

it.

All are cautioned to use the greatest care when
Loose or
about the engines, to avoid accident.
flapping clothing must not be worn, and jumpers
or jackets must be worn buttoned.
4. Anything unusual must be reported to the chief
engineer at once, or the engineer in charge.
the boiler or engine room, or anywhere
5. In
else, avoid contact in any manner with wires or
lamps.
6. Faulty lamps or other electrical apparatus must
3.

:

November

:

:

:

:
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:

be reported at once to the one in charge of

dynamo

floor.
7. Dynamos or wires on engine floor must not
be handled by others than the engineer in charge
or the man in charge of dynamo floor, and then
only in the manner indicated in the rules for the
dynamo department.
8. Should it be necessary, in case of accident, you
can instantly stop the alternating current from any
machine by throwing the small exciter belt, or by
cutting or pulling loose one of the wires from the
small exciter which is driven by the machine from
which the current should stop. This can be, done
without danger.
[To be continued.!

401

discussion it has been assumed that with the
500kilowatt units the system in use will be 500 volts
direct current.
It is also assumed that the engine
units will have direct-current generators and the
turbine units alternating-current generators, requiring converting apparatus. It is further assumed that
the engine will work with saturated steam and that
the turbine will use superheated steam.
We, therefore, assume the following costs for the engine unit
S45.00
4.00
3.00

Foundations
Total

852.00

On

the same basis we assume that the turbine
with saturated steam would cost as follows

W.

Per K.

Relative

Economy

of

Steam Turbines

and Engines.

1

Turbine and generator
Condensing apparatus
Foundation

S36.00
6.00
1

Motor-generator apparatus and switchboard

By Walter Goodenough.
It has become evident to most of us, from time to
power station is
time, that what is needed in the
not so much more economical prime movers, but
rather more intensive operation of the particular
type of machinery which we now have. This paper
has, therefore, been made with the idea that it might
bring interesting discussion from many and be of
assistance to some of the companies.
The assumption that fixed charges are spread over
the whole 24 hours, and that the machine operates
during the full 24 hours, is, of course, not correct;
but in the present instance, where it is desired to
bring out rather the effect of the combination of
fuel and fixed-charge costs than actual operating
costs, this assumption is considered to be well taken.
On this basis characteristic curves for engine-driven
and turbine-driven units are produced.
It is assumed for purpose of this paper that each
plant is of one unit running 24 hours per day, and
on this basis fuel costs and fixed charges per kilowatt-hour are plotted individually and then comNo other costs have been taken into conbined.
sideration, as the addition or subtraction of such

constant costs as labor, heat losses, etc., make little
or no difference in the characteristics of the curves
until these increases or decreases have assumed a
very large size. It is further assumed that the labor
costs for a single engine-driven unit will be fully as

low as for a turbine, and this assumption has also
been made for the maintenance of the respective machines.
It is taken also that the extra heat turned
into the feed water by turbine auxiliaries over
those of engine auxiliaries will offset the greater
amount of heat used in the work of driving the
larger turbine auxiliaries.In making the curve of fuel cost, the price of coal
a ton, and the evaporation per
is' assumed at $2
pound of coal as jV2 pounds of water. On this basis
1,000 pounds of water evaporated will cost 13^

If we look at Fig. 1, it will be noted that the fuel
cost for the soo-kilowatt engine unit is at its lowest
point at go per cent, rating, while with the turbine
unit this best fuel cost comes near to the 120 per
cent, rating, both with and without superheat.
Now,
if we add to this the fixed charges per kilowatt-hour,
we see in our engine unit that the point of maximum
economy is moved from 90 per cent, rating to 125
per cent, rating. Also, in our turbine units the point
of maximum economy, when converting apparatus
is included, is moved up to about 145 per cent, rating
from 120 per cent. When the converting apparatus
fixed charge is not included, we find the high point
of total economy has dropped back to around 140

W.

Per K.

Engine and generator
Condensing apparatus

which he has rather than where he can buy units
having half a pound better steam consumption than
what he has.

per cent.

From

.00

22.00

Total

$65 .00

In order, however, that full operating value from
the standpoint of steam economy may be obtained
from the turbine, it is necessary to install with our
boilers some superheaters, and for this additional
cost we should apply $4.25 per kilowatt, making a
grand total for the turbine of $69.25.
In order to show the effect upon combined kilowatt-hour cost of having to add converting appara-

curve (D)

tus,

in Fig.
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continuous loads above 100 per cent. Consideration
has to be taken of the ability of the generator to
stand continuous overload, and a margin has also
to be provided for suddenly applied overloads or
swings. It would seem, however, that there should
be no valid excuse in a well-managed plant for not
maintaining the loads as near as possible to 100
per cent, rating of each individual machine. It is
well known that engine builders have, for quite a

has been made, based on

1

a total first cost of $69.25,

these characteristic curves, therefore,

comes quite apparent that we cannot carry our steady
loads per unit any too near 100 per cent, rating.
It
would not, of course, appeal to the average careful
station manager to operate his individual units at
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In determining the fixed charges, the following
percentages have been taken for engine-driven units
Per Cent.
Interest

07
0.6

5

Depreciation

12

Maintenance
Taxes

1

40

50

CO

70

80

FIG.

Total

10O

110

120

130

140

160

60

100

I.

10

80

P0

110

1C0

120

130

140

160

100

Per Cent Rating
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For the same charges for turbine-driven
the percentages have been taken

units

Per Cent.
Interest

5

Depreciation

10

Maintenance
Taxes

1

Total

17

1

In the above tabulation interest remains standard
the maintenance remains the same
at five per cent.
for both turbine and engine, as any good engine
unit will not have a higher maintenance of itself
and its auxiliaries than a turbine with its much more
numerous auxiliaries. In considering depreciation
amortization has been neglected, and the depreciation deliberately placed high.
In the present state of the art we can expect to
see developed in the near future prime movers and
fluids generators (including the pieces of apparatus
now known as boilers and gas producers) of such
an increased efficiency that it will become necessary,
for many reasons, to abandon our present units
within a few years.
are assured by the makers
of turbines that they are still exploring the field,
and most of us have visions of high-economy gasSo unsettled
driven machinery at no distant date.
are the conceptions for the future of commercial
economy in power generation that it cannot be but
wise to place a high depreciation on our present machinery.
Competition, local disturbances through
municipal-ownership agitation and other commercial
reasons will demand more than ever the supersedence of present-day designs for new ones of higher
efficiency.
The exact form in which "depreciation"
is applied does not matter; the basic fact remains
that machinery does depreciate, and the fact is not
pays the deless true that the genus "stockholder"

both the engine-driven and the turbine-driven unit
will generate alternating current, and on this basis
there have been assumed the following costs
Per K. W.

We

preciation.
He may do
held in a sinking fund

it

by default of dividends,

by

a careful administration,

or by means of assessments, of interest on mortgages or bonds.
In regard to the first cost of the machinery under
I.
A paper read before the American Street and Interurban
Railway Engineering Association at Columbus, Ohio, October 16,

S35.00

Engine and generator
Condensing apparatus
Foundations

2.25
2.25

S3950

Total

On

the

same

basis as the above

;

006.

90

Per Cent Bating

1

we have
Per K.

Turbine and generator
Condensing apparatus
Foundations
Superheater and piping
Total

W.

S28.00
5-00
50
4-QQ

837.50

In the case of curves for 1,500-kilowatt units it
has been assumed, without question, that the engine
will run with saturated steam and the turbine with
superheated steam.
On the basis of all sized units, operating alternating current, the 500-kilowatt turbine makes quite a
little better showing of rated load efficiency against
the engine unit than the 1,500-kilowatt size of turThe author would, however, suggest that the
bine.
unit is probably the one size where
1, Soo-kilowatt
conditions of total cost per kilowatt, fuel and fixed
For all
charges come nearest those of the engine.
sizes above 1,500 kilowatts the combined cost of the
turbine unit draws rapidly away from the engine
unit in the direction of lower cost, and it might
be suggested here that if there were any one spot
where engine builders desired particularly to apply
refinements to their designs in the way of larger
cylinder ratios, rejacketing, reheating and superheating, the 1,500 kilowatt size would undoubtedly
There is some
prove the most fruitful for them.
question, however, as to whether the increased
economies in steam consumption they might obtain
would overcome the increased fixed-charge cost due
to greater expenditure to obtain these results.
As stated in the first part of this paper, it is of
considerably greater importance in the immediate
present to the station manager to consider how he
may obtain the greatest economy from the units

years, built their machinery, for point of
economy, nearer to 75 per cent, rating than
100 per cent, rating; they assuming that the loads
in a station would always be under rather than up
and therefore they have
to or over 100 per cent
put their machinery where it would show up the
best under loads which the average engineer feels
he can run.
It is apparent, however, from these curves that
the true economy of the plant is by no means the
steam economy of the plant, and it is also seen that
the
engine builder, on the basis of steam economy
alone, did not shove his point of best economy far
enough back, after all. On the other hand, it ap-

number of

maximum

;

pears that the turbine builder has not yet reached
consideration of this point, and he is building his
turbine for a rating which carries the point of combined economy to considerably over 100 per cent,
rating and close up to the point where the total
economy begins to fall off sharply, and the capacity
In the
of the machine is being rapidly absorbed.
particular instance of the 500-kilowatt units, it would
seem that the engine overload capacity was not too
far in excess of its generator capacity; but in the
case of turbine it is apparent that the size of the
turbine for the same size generator should be considerably decreased and means taken to insure, after
such decrease, that overloads can be readily carried
Such changes as those would
by the machine.
then bring the point of maximum total economy
back to the place where it is actually possible to
operate the machines under steady loads in the
average power station furnishing current for a street
railway.
However, the turbine builder has not supplied us
with this very desirable machine, and it therefore
becomes necessary for us to make the best of what we
have.
It would seem wise to fix as high as possible the
loads at which each individual machine in the station
should operate, and then maintain these loads as
continuously as possible.
When variations have to
be taken they should naturally be taken by increasing
the load on the machines already in service, rather
than to put in another unit and underload it or all

:

WESTERN ELECTRICIAN
the relation of the individual fuel and fixed-charge
curves to the combined curve.
The point has been raised that after a plant is
once installed the fixed charges do not enter into the
economy of operation, and that, therefore, the plant
should be run at its lowest steam consumption. If,
however, it is legitimate and necessary to figure fixed
charges per kilowatt-hour in preliminary estimates,
it appears
to the author that they should be considered when the plant is in operation, for two

of the units in service. There is a question of reliability and safety of service which comes in here,
and which the station manager will, of course, have
and
to settle according to the character of his load
the number and size of his units.
The foregoing naturally brings up the question of
selection of the size of units in new developments or
renewals. The end of all construction should be the
minimum combined cost per kilowatt-hour of operation, and therefore it behooves us in selecting our
new units that we study carefully not only the immediate loads to be applied but also the expected future
It is to be suggested that many managers
loads.
can, with good success, chart their daily load and
fix almost precisely, from day to day, the time
when each unit shall enter upon its work and the
load which it shall carry. The average station engineer has too limited a view, from reasons of trainHe will often
ing, to take any initiative of this sort.
require considerable persuasion to get him over the
It is the
fear of running his machinery too hard.
author's general experience, however, that with someone to start such a man authoritatively along the

reasons

—

First The operating reason; that is, with the
load usually carried by operating engineer, full value
is
not being obtained from the investment. A
monthly report, which shows fixed charges per
kilowatt-hour generated, should be of immense value
to
the operating superintendent in
determining
whether his plant is receiving the particular and
discriminating attention which such a large investment warrants.
Second The investment reason that is, a machine
which has the lowest combined cost per kilowatt-hour
at the individual loading that is carried is the most
desirable to continue in the installation.
Manifestly
a machine which has a combined kilowatt-hour cost
lowest at 100 per cent, rating is better than one
having its lowest cost at 140 per cent, rating. The

—

of better economy, he becomes not only
anxious to make a better showing, but his pride in
such showing is very marked.
The general statement which has been made that.
lines
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A Commercial Type

of

Automatic Time

Switch.
There

is.

a growing demand, particularly in the

electric-lighting field, for an automatic time switch
for opening and closing electrical circuits.
The
time switch shown in the accompanying illustration
was designed by the General Electric Company to
meet the definite requirements of this class of
service,
being adapted for both alternating and
direct current.
This automatic time switch consists of an electrical circuit-breaker operated and controlled by a
single clock movement of heavy and rigid design.

The

parts are mounted compactly in an iron case
with two distinct compartments.
The upper porcontains the clock protected against dust and
moisture, and the lower part holds the circuitbreaker mounted on a porcelain terminal board.
Clock and circuit-breaker, being operated by the
same mainspring, require a minimum number of

tion

movement is of simple and rugged
The lever escapement will with-

hard usage and vibration.
Extra long
bushings and pivots are provided, and the gear
teeth and pinions are very heavy.
The circuit-breaker has a number of interesting
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turbines have a flatter load curve than engines is
decidedly misleading when considered
from the
standpoint of total cost per kilowatt-hour. Inspection of the combined curves on both Figs. I and 2
shows that at too per cent, rating the rate of change
in cost per kilowatt-hour of operating the turbine
is decidedly greater than for the engine.
It is seen
from this curve that the engine, with its point of
steam economy at 85 per cent, or 90 per cent, rating,
has at 100 per cent, rating a much flatter curve
of total economy. If we will inspect curve (D),
Fig. 1, we will see that for an increase in load, from
"5 per cent, rating to 100 per cent, rating, the
increase in economy on the basis of which this curve
is made, will be 11 per cent.
Of this 11 per cent,
gain in total cost the steam economy gain is only
4.7 per cent., while the fixed-charge gain is 23 per
cent., or four times as much gain as in steam cost.
These percentages, of course, will bear quite some
changing under different conditions, but it must be
borne in mind that the characteristics of the curves
will remain very generally the same.
Again, as stated in the first part of the paper, it is
not strictly correct to assume that the unit is to run
24 hours a day at a certain load. However, it should
be noted that applying the fixed charges to the unit
for the actual number of hours run each day will
increase these fixed charges per kilowatt-hour, and
more than ever increase its effect on the total combined economy, shoving the point of maximum
economy still further up into the overloads. The
decreasing of the fixed charges per kilowatt-hour
means, however, an increasing of the steepness of
the fixed-charge curve below 100 per cent, rating,
thereby accentuating from the other standpoint the

marked
have at

effect
all

upon

ratings

costs which fixed charges
below 100 per cent, or there-

total

abouts.

The effect of the increase in the cost of coal,
while not affecting the strict character of the curve
of cost per kilowatt-hour, does somewhat flatten out
the inclined portions of the curve.
Tims it mav be truthfully said that the curves
(A), (B), (C) and (D) will at all times retain
their characteristic forms, and that being the case,
whatever has been shown in this paper as to relative
costs for different percentages of full load is very
closely true, the increase or decrease of either fuel
cost or fixed-charged co'st changing but very slightly

machine will probably have smaller steam end
By
for the same generator than the second unit.
adding automatic overload devices, costing little
money, to the first machine it can be made to
operate up to the full overload capacity of the
first

generator in taking care of peaks of short duration.
The author would point out that this is not a
consideration of station load-factors, but rather a
consideration of the economy in operation of individual units, and also economy in their selection as
affected by type and design.
In conclusion, the author would additionally point
out that the gains indicated herein for turbine and
engines are to a greater or less extent true for all
other station apparatus, and perhaps no more true
than in the case of boilers, whose load and operation
seem buried under as much misapprehension as in
the case of the generating units.

Possible Transfer of Chicago Edison
Properties to Subway Interests.
It is said that the terms of the leasing of the
Chicago Edison Companv, Commonwealth Electric
Company and North Shore Electric Company to
Chicago Subway interests are practically agreed
upon. It is reported that the terms will provide
for the guarantee for three years of a dividend
of eight per cent, on Chicago Edison stock, and
l
for the succeeding two years & /
per cent., and
2
for the remaining period of the lease nine per
The lease is to be made for a period of
cent.

However, an obstacle has arisen in the
At the meeting of that body on November 12th Alderman
Snow presented a resolution in which it was contended that the city should not permit the Edison
company to enter into a 99-year lease contract
with the Subway company, as its franchise expires
It was also declared that no public-servin 1912.
ice utility should be permitted to earn more than
six per cent, on the actual investment, and set up
the police power delegated to the city by the Legislature by which the city can fix the price of
electricity.
The resolution, which stated that the
Edison company is guaranteed an earning of not

99 years.

attitude of the Chicago City Council.

AUTOMATIC TIME SWITCH.
constructive features.
The brushes are built up of
spring leaf copper and the outside leaf is provided with an arc burning tip, so that the main
contact surface does not become roughened, but
presents always a smooth rubbing surface.
Clock and circuit-breaker are connected by a
simple release mechanism.
The clock movement
rotates a dial once every 24-hours.
The dial is
graduated in quarter hours, and for convenience
in distinguishing night and day one-half of the
dial is blackened.
At the edge of the" dial are
two cams which revolve with a dial, and, acting
through levers, control the operation of the circuitbreaker.
In addition to this compact and durable operating mechanism, a small lamp within the clock
case increases the reliability of the switch when
it
is
exposed to low temperatures.
If the time
switch is installed in an obscure position, the light
from the lamp is also of service in examining the
apparatus.
This time switch is independent Of failure of
current, being entirely mechanical in action.
The
principal mechanism is visible when the door is
open, and when the door is closed the apparatus
is
made dust-tight and water-tight by a rubber
gasket and sealing clamp, which darws the door
tightly closed as the handle is turned.
The door
can then be locked and sealed if necessary. This
time switch is rated at 25 amperes and 250 volts.

A Home-made

Wiring Job.

A

young lady bookkeeper in an electrical store
in a small town near St. Louis gives her experience as a "wireman" in the Ewing-M'erkle
Electric Company's magazine.
With the assistance
of a boy she wired her two-story home in 18
hours, working evenings.
Seven rooms were wired
for 15 lights, seven single-pole switches and two
three-ways.
In only one instance was she unable
to fish down a partition, and here molding was
resorted to.
Every joint was soldered and taped,
first with rubber and then with hard tape.
When
tested the circuits were found to be correct.

The stockholders of the Citizens' Railway Company of Lincoln, Neb., have voted to increase the
capital stock from $100,000 to $200,000 for the
purpose of extending and improving the lines.
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in Wiring Calculations.
By Albert Scheible.

my

in certain

belief that,

men do

not

of figuring,

lines

common-sense

the

strike

1

mean between

the crude approximation that allows
for wide variations of practice and the exactness
which can correspond only to the far greater preAt first glance it
cision of laboratory conditions.

overexactness could do no harm,
but, if other factors are so indefinite as to nullify
the apparent precision, then the excess of exactness not only means a waste of time in figuring
(with the temptation to save the time by guessing),
but may also give out a misleading impression as

might seem as

if

of the calculated result.
one factor in a formula is known
to the one-hundredth of one per cent, and calculated to that degree of precision, the natural assumption is that the result will be accurate to the
same degree. But what if another factor in the

the

to

For

closeness

instance,

if

same formula is determinable only
of one or two per cent. ?
Take,

example,

for

the

to

of

first

an accuracy

the

formulas

by the General Electric Company for
calculations on any system of electrical distribution,
due, I believe, to Mr. E. J. Berg
published

C.M.

=DXW
PXP

X

K,

D = Distance (one way)
Watts delivered
W=
of W
P = Per
=
delivering end
E Voltage
=
continuous cura constant
andK
rent
=
=
three-wire
three-phase,

where

feet

in

cent,

2,i6o

:

loss in line
at

for

is

2,400 for single-phase,
for
1,200

lights

all

all

and

The

actually used varies with difboth here and abroad. Thus in
England Fowler's "Electrical Engineer's Year Book
for 1906" gives it as 10.41, while Crapper's "Electric and Magnetic Circuits" uses io.Sr, and Dawson, in "The Engineering Electric Traction Pocket
Book," gives
10.8.
In
this
country
Professor
Crocker, in the second volume of his work on
Electric Lighting, implies a value of 10.56, while
Abbott's specifications for copper telephone wire
imply a value of 10.63. Other American writers
ance.
ferent

figure

writers

differ as follows

D. C. and J. P. Jackson "Elementary Book on Electricity
and Magnetism"
10.50
Thomas G. Grier "Notebook of Wiring Tables"
10.60
H. A. Foster: "Electrical Engineers' Pocket Book"
10.81
International Correspondence Schools
10.80
Cecil P. Poole "The Wiring Handbook"
11.00
E. J. Borg (In tables published by the General Electric Company, October 26. 1896)
10.80
"Modern Engineering Practice" (American School of Cor:

:

:

respondence)

Here

values given by different authorities, therefore, range from 10.41 to 11, the more common
figures being 10.5, as used by Perrine and the
Jacksons, 10.8, used by Berg and the International
Correspondence Schools, and 11, used by Bell and
Poole. The reasons given for adopting these figures vary somewhat, and some of the most prominent writers even suggest more than one figure.
Thus Professor Crocker on pages 5 and 9 of his
second volume on "Electric Lighting" makes the
statement that the resistance of any copper wire
at 20
C. (or 68° F.), according to Matthiessen's
standard, may be calculated by the following simple

of the wire had
distance, this general formula being an enlargement of the more limited formula used in directcurrent figuring for nearly a score of years

M.

C.

=

X

2

X

amperes

XK
,

Volts lost

K

the mil-foot resistance of copper.
Or, better still, let us take an inverted form of
the continuous-current formula:

where

is

Volts

still

lost

= Feet X 2 X amperes X K

.

;

Circular mils
Here the delivered amperes may be assumed to
any desired closeness, leaving the exactness of the
Of
result to depend on the other three factors.
these the circular mils are given by the commonly
used table to an average exactness of one-hundredth of one per cent., and I have usually found
the circular-mil figures used to the last place, instead of being approximated. Such an accuracy
in the commercial sizes of wire is out of the
question, it being more reasonable to expect variaAbbott, in
tions of one per cent, in the same.

proposed standard specifications for hard-drawn
copper telephone wires, provides that the weight
of the same shall not vary by more than two per
cent, from the specified figure, and, allowing for
his

variations

in

the

specific

gravity,

this would
cent, of

still

coming within two per

the
desired circular-mil cross-section, or 200 times the
error allowed in using circular-mil figures to the

imply their

last

place.

for the length of the wire, the common methods of estimating line -distances on streets, allowing for variations in sag and in the tilting of
corner poles, would make a difference of two feet
and, in estimatin a thousand a negligible error
ing lengths from a building plan, who would claim
to come closer than within 2^2 inches on a hundred feet of wiring? Either of these means a
Some
possible error of one-fifth of one per cent.
of you practical men would probably want to
double or treble this allowable error.
The third factor is the mil-foot resistance of
copper. On this we should expect to find a general unanimity, but a glance through various formulas and tables shows that this is not the case.
When Dr. Matthiessen made his memorable tests
on the conductivity of copper, he did not attempt
to average the same, so, instead of establishing
one standard of resistance for pure copper, he repeated several slightly different ones. To overcome
this uncertainty, the American Institute of Electrical Engineers appointed a committee whose report, as accepted in 1893, fixed a definite standard,
corresponding to a value of 10.35 ohms for the
mil-foot resistance of pure copper at 20° C. (or
about 68° F.).

As

;

While the work of Dr. Matthiessen, as thus interpreted by the American Institute committee, has
since then formed the accepted basis for calculaof
even
tions, it was soon shown that copper
greater purity and higher density than that used
by Matthiessen could be obtained, so that a conductivity of 102 per cent, and even 105 per cent,
of the standard has been reached,
1.
A paper read before the Electrical Section of the Western
Society of Engineers, Chicago, April 20. 1906.

University

College at Sheffield, interprets
of the British committee on copper conductors as fixing the mil-foot resistance of annealed, high-conductivity, commercial copper
(at
60° F.) at 10.2044 standard ohms, which would
correspond to about 10.41 ohms at 70
However,
in the same work ("Electric and Magnetic Circuits," pages 355 and 135) he says
"The resistance of one foot of wire, one mil in diameter, is
10.81 ohms at 70° F."
Here again there seems to be a discrepancy in
one and the same textbook, though not as great
as that between the values taken by prominent
American writers, which differ by fully s,y2 per
cent.
Probably every work that I have mentioned
has a large number of followers who swear by it
without stopping to check up the basis of the formulas or tables. Many, and perhaps most, of the
calculations for which such formulas and tables
are used may be of such a nature that an error
of one or two per cent, is not serious; but does
that warrant the wide discrepancies just mentioned
or the waste of time implied by using circular-mil
or resistance tables to their last point? Are we
not justified in expecting prominent writers to
agree closely on the value assigned for constants
in widely applicable formulas?
And if the conductivity, owing to differences in purity and hardness, may vary (say) one per cent., while the
estimable lengths may vary from one-fifth to onehalf of one per cent., why should we attempt to
go beyond an accuracy of (say) one-tenth of one
per cent, in the other factors used with the same?
Would it not be more common sense for all practical work to supplement our circular-mil and ohmic
resistance tables with columns of approximations

work

.

:

ordinary

for

use?
Ohmic Resistance

Wire Size

1

&

B.

d
customary to specify in plans and contracts
that copper for electrical purposes shall have a
conductivity not less than 98 per cent, of Mat-

4/0
3/0
2/0

standard. Assuming a conductivity of
only 98 per cent., this would mean a value of
10.56 for the mil-foot resistance, yet on page 233
of the same volume we find Berg's formulas based
on a value of 10.8, a figure 2.23 per cent, higher
than that previously given.
Louis Bell in the 1906 edition of his "Electric
Transmission of Power" (page 486) says
"At
present the best grades of copper wire have a
conductivity of fully 98 per cent, of that of the
chemically pure metal, and even this figure is not
infrequently exceeded;" and again (p. 509): "The
actual value of the mil-foot constant at ordinary
temperature is approximately 10.8, but is here
taken as 11 ohms, to take account of the ordinary
contingencies of irregular diameter, slight variation
in conductivity, and the effect of hard drawing."
So also in his earlier volume on "Power Distribution for Electric Railroads" (p. 25) Dr. Bell
uses 11 as "the desirable value of the mil-foot
resistance, allowing for the ordinary contingencies
of temperature, joints, etc."
On the other hand, Perrine apparently thinks
that 10.5 allows for commercial impurities, since
he says in his work on "Conductors for Electrical
Distribution" (p. 132)
"For the purpose of transmitting large amounts of electrical energy, use is
made of heavy conductors of copper having a
specific resistance at a temperature of 75° F., expressed in terms of the resistance per mil-foot as
10.5 ohms."
So also the statement of the two Professors Jackson in the book already mentioned
"The resistance of a commercial wire
(p. 383)
which has a cross-section of one circular mil and
a length of one foot (that is, one mil-foot) is
about 10.5 ohms at ordinary temperatures."
Mershon in the ohmic-resistance table accompanying his chart for alternating-current calculations
(Query: To what degree of accuracy can such
charts be used?) makes no mention of the temperature or degree of purity, but the resistance
figures given by him approximate those for Matthiessen's standard conductivity at 68° F., corresponding to a mil-foot value of about 10.4. This
table of Mershon is reprinted by Foster in his
"Electrical Engineers' Pocket Book" (p. 137), yet
the same work uses 10.81 in a number of formulas,
saying (p. 99), "The resistance of one mil-foot
of 96 per cent, conductivity copper wire at 70° F.

2

It

is

:

;

:

is

10.81

3

*
5

6

Poole in "The Wiring Handbook" admits

it

as

a common custom to use values of 10.5 or 10.75.
but thinks that the actual length of wire used will
be several per cent, greater than that estimated,
"The resistance per milsince, he says (p. 33)
foot of copper wire at about 70° F. is 10.6 to 10.8
ohms; the slightly larger value of II is used here
in order to make a little allowance for the discrepancy between the actual and the calculated
length of a stretch of wire." Just why this discrepancy in length should always be an additive
one is not stated.
Several textbooks of the International Correspondence Schools use 10.8 on the ground of its
being the mil-foot resistance of pure copper at
75° F., and quite consistently quote Berg's alternating-current formulas based on the same figure.
Over in England, Ellis H. Crapper, who is at
the head of the electrical, engineering department
:

212,000
168,000
133,100
ro5,500
83,700
66,400
52.600
41,700
33.IOO
26.250
20,goo
16,500
ro,40o
6.530
4,100

26,251
20.871
16,510
10,382
6,530
4,107

8
10
12
14

Or, in the formulas where commercial figures
are concerned, ought we not to waive the laboratory refinements and content ourselves with a
more reasonable degree of accuracy? Take, for
example, Abbott's specification of copper telephone
1
wire that the weight per mile should be determined by carefully weighing two per cent, of the
number of coils called for in the contract, and
that the weight thus obtained shall correspond
within two per cent, on either side of the result
given in the following formula:
Circular mils
Weight per mile

=

.

62.567

CM.
Changing

introduces

this to

an

error

of

62.6

than one-twentieth of one per cent., and expedites its use for work involving an admitted
variation of two per cent. Of course, I am a believer in exactness, but not in the overexactness
which may be nullified by the variations of practice, nor in the wasting of time, which often leads
to the substitution of mere guesswork for the calculating; hence my raising this point.
Many of you will know of other formulas where
the same arguments may apply, so my questiontopic resolves itself into these three, which seem
to me timely questions for discussion
should there be any discrepancy in the
(1)
values of constants used for common calculations?
To
what
degree of accuracy can wiring be
(2)
less

Why

figured?

Ought not approximate constants and tables
be used more freely for such calculations?

(3)
to

Discussion.
P. Junkersfeld, Chicago :
Mr. Scheible has raised
a number of questions well worth a good deal of
attention.
Overexactness is something that un-

doubtedly
great

a

ohms."

211,600
167,805
133.079
ro5,535
83.694
66,373
52,634
4T.743
33.102

1

thiessen's

per x.000 Feet Pure Annealed Copper at 68° F.
Exact.
Proximate.
0.04893
0.049
0.06170
0.062
0.07780
0.078
0.09811
0.098
0.12370
0.124
0.15600
0.X56
0.19670
0.197
0.24800
0.248
0.31280
0.313
0.3Q440
0.394
0.49730
0.497
0.62710
0.627
O.9972O
0.997
1.58600
1.590
2.52100
2.520

Circular Mils.
Exact.
Proximate.

S.

Gauge.
a

K

for continuous current is
have been 1,080 if the total length
been taken instead of the one-way

Feet

the

in

the

formula

motors

for three-wire three-phase,
lights.

and would

2,160,

10.80

The

_io.3S

the result of

403

However, commercial copper does not usually
reach Matthiessen's standard of conductivity, hence
safe calculations demand the use of a higher figure than 10.35 for the commercial mil-foot resist-

lights

= 1,500

:
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Accuracy
It is
electrical

:

is

the cause of

many

respects,

which we must not get
mine when and where.
conditions vary widely.
frequently offset,

a

much waste
but

of time

something

is

in

about

We must determust remember that
These various conditions

careless.

great

We

many

times,

ments which might be dispensed with

the refinein particular

cases.

George A. -Damon, Chicago:

It

is

always inter-

esting to meet our old friend, Ohm's law, in any
of its many forms. Every young electrical engineer
should, of course, be intimately acquainted with
this law in all of its forms, and for that reason
it
I believe
good policy for a young man in
starting out in making calculations involving Ohm's
law to go to the extreme of refinement, rather
than to begin to guess too early in his career.
The faculty of reaching an engineering conclusion
by guess, or by an approximation, is something
r.

Quoted

in Miller's

edition, p. 764.

"American Telephone Practice," fourth
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which should be approached with a great deal of
caution.
In connection with wiring calculations, I do believe that the best results are sometimes obtained
by what might be called engineering "finesse,"
rather than by means of careful calculations. For
instance, take the feeder system for an electric
Here is a situation in which you can
railroad.
make exact engineering assumptions and figure out
the answer to a nicety, and get just the diameter

and the length of the feeder which should be
provided to run the railroad, and when you get
through it may be possible to put in half as much
feeder, and the road will still be able to operate.

The

fact

that

is

the

amount

of

feeder

often

is

much from the calculations of
and by Ohm's law, as it is by how much

determined, not so
losses

Thereto build the road.
starts out to get a result
be posted as to the financial

money there is available
fore, when an engineer

of this kind, he should
conditions, as well as to the physical ones; then
he will be in the best position to make the proper

assumptions.
In calculating a feeder system, it is necessary to
assume a percentage of loss. A percentage of loss
upon what? Upon the maximum current that
is going to pass over the feeder, or upon the average current? If you have a variable load, and
figure average current, you may be surprised to
see what a small feeder will answer the purpose.

maximum

current, the size
If you figure upon the
may be prohibitive, from a financial standpoint.
Again, what is the allowable per cent, of loss?
This assumption, of course, will have a very maThe young engiterial influence on the answer.
neer is liable to figure that he will allow a five
per cent, loss upon the maximum current. If he
does, the requirements of his feeder system will
On the other
probably bankrupt the promoter.
hand, an assumption of 20 per cent, loss on the
average current would result in such a small feeder
that the lights in the cars at the end of the feeder
would be dim, and the passengers would be unable
Between these two extremes a balance
to read.
must be found. In handling such a problem, it
would be well to figure it out in several ways, and
get the limitations, and thus be in a position to
use good judgment as to the amount, of feeder to

recommend.
which Mr.

In the approximate table of wire sizes
Scheible has shown, it strikes me that his table
does not get far enough away from the standard
have all
table to be of any particular use.
noticed, of course, that the cross-section area in
circular mils of a wire is about double every third
size.
For instance, a No. 0000 wire is about twice
the size of a single o wire. It seems to me that
we might take advantage of this fact and make
our table read in round numbers, for instance, No.
0000 wire, 200.000 circular mils No. o wire, 100,-

I do not
said the wire came up to specifications
yet know what the trouble was.
It should not be overlooked that in the larger
sizes of wire, made up into cables, it takes about
1,020 feet of wire to make a conductor in 1,000
Another difficulty in figuring wire
feet of cable.
especially in lamp wiring, is that in the
sizes,
American gauge only even numbers of sizes are
available in the market, and the differences between successive sizes thus available is about 60
introduce errors by choosing the
per cent.
nearest size to the calculated one.

;

of the resistance of a mil-foot as ordinarily specified is for wire composed of 98 per cent, pure
Personally, I have actually never had the
metal.
purity of copper measured but once, although we
have bought a great deal of copper.
have
always assumed that we could get it as pure as
specified.
did, however, measure it once, and
the reports showed that it was not quite 98 per
cent. pure.
Now, if you will calculate the difference in the energy loss in the course of a year
between conductors of 96 per cent, and 98 per
cent, purity, it will be quite an item.
There seem
to be difficulties, however, in making exact tests
for purity, and there is also a hesitancy on the
part of laboratories
marking reports as to
in
whether the conductor is 97 per cent, or 98 per
cent. pure.
I would like to hear the experience
of those who have made tests as to just what
accuracy might be expected.

Recent Mexican

;

We

Rochester-Syracuse Electric Railway.
What

will

be,

when

one

completed,

of

the

largest interurban electric railways in this country,

Syracuse and Eastern Railway,
Rochester,
connecting the cities of Rochester and Syracuse,
N. Y., has now opened up 37 miles of the entire
length of 83 miles, the initial portion being from
The undertaking, which is
Rochester to Lyons.
controlled mainly by Syracuse capitalists, Lyman
C. Smith being the president, has been conducted
It is expected
in
the most up-to-date manner.
that it will cost $6,000,000 to complete the road.
the

The roadbed, which

in

right-of-way,

is

private

many
of

instances

the

most

traverses
substantial

all
the material used being of the
power-house equipment consists of
Westinghouse-Parsons steam turbines, Westinghouse turbo-generators, as well as switchboard and

construction,

The

best.

The cars are solidly built,
machinery.
weighing approximately 50 tons and measuring 54

auxiliary

Each car is
in length by 8J^ feet in width.
equipped with four 125-horsepower Westinghouse
Westinghouse multiple-unit control and
motors,
The company will operate express
air brakes.
trains and accommodation trains, the former running at a regular schedule speed of from 50 to 60
miles an hour.
On a recent trial trip a few days
ago, one of the cars attained a speed of 70 miles
an hour. It is expected that the entire road from
Rochester to Syracuse will be completed and in
full operation by January 1, igoS.
feet

J-E-M Shade Holder.

We

000 circular mils, etc.
There is one thing in connection with the use
of the formula which Mr. Scheible has not brought
out; that is, the purity of the wire. The value

November

Practical men are displaying great interest in
the new shade-holder known as the J-E-M, an
illustration of which is here represented showingit
attached to a shade.
This device is made
of a single piece of wire ingeniously bent so as
to grip the shade at four points and the socket
These points of support are all in the
at eight.
same line and make the shade center exactly on
This rigidity makes the new shadethe socket.

ij,
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Installations.

The Mexican Engineering and Construction Company is now pushing the work on the "Porfirio
Diaz" tunnel in Guanajuato. This tunnel, which
will be seven meters in diameter, is to pass under
the city and
flood waters

when

completed, receive the
valleys above the city,
thereby preventing any repetition of the recent
catastrophe, the tunnel being large enough to
prevent any possibility of a like occurrence.
The
order for the machinery was given to G. & O.
Braniff & Co., who, as agents for the Westinghouse Electric and Manufacturing Company of
Pittsburg, Pa., have supplied that make of elecTen air drills receiving air from
trical apparatus.
two motor-driven Ingersoll air compressors are to
The compressors are each 18% by I2j4
be used.
by 12 inches and the motors will each be of 50horsepower capacity.
Two motor-driven exhaust
fans are to keep the tunnel ventilated as work
30-horsepower electrically operated
progresses.
hoist will be used to haul the loaded cars out of
the tunnel on an incline to the dumping ground
The electric power will be
at the upper end.
taken from the circuits of the Guanajuato Power
Electric
Company.
and
Through G. & O. Braniff & Co. a large and
modern electrical plant for lighting and power
is
being installed by the Oaxaca Smelting and
Refining Company, of which Mr. O. F. Westlund
is
manager.
There is hardly a smelter in the
Republic of Mexico which lias not its electrical
The advantages resulting from the
installation.
.

will,

from

the

A

economy and

with an electrically
fully appreciated by this
company, it is installing a no-kilowatt alternatingWestinghouse generator, 440 volts, 60
current
cycles, steam engine driven, with exciter, switchboards, etc., at the generating station.
Transformers will be used to supply the arc and incandescent lights, the many motors, up to 50horsepower capacity, being operated direct from

greater

equipped

smelter

efficiency

being

the generator.
The motor-driven centrifugal pumps
are of the Byron-Jackson make, and the triplex
are made by the Allentown company.

The Negociacion M'inera "Santa Maria de la
Paz y Anexas" of Matehuala has ordered material
for a modern steam-driven electric plant to be
installed at its mines.
This plant is of a particularly new
and interesting nature.
The electric
power will be used to drive a multi-stage ByronThis one pump will
Jackson centrifugal pump.
deliver 150 gallons per minute against a total
head of 1,640 feet.
It is safe to say that this
is the greatest head against which
a single centrifugal has ever been operated in Mexico, and
indicates the rapid advancement which is taking
place in this type of pump manufacture, which
This
is proving so well adapted to mining work.
pump is driven by and direct coupled to a
alternating-current
Westinghouse
150-horsepower
motor making 1,700 revolutions.

Cook's

Clip.

Herewith is illustrated the Cook TJ-bolt clip
manufactured by Frank B. Cook of Chicago. The
feature

We

of

this

clip

is

its

great

holding

power.

We

Morgan Brooks, Urbana,

very difficult
to say whether a wire is 97 1/ per cent, pure because of the impossibility of measuring wire diameters exactly.
It was my business, when with the

American

111.

:

It

is

Telephone Company, a number of
years ago, to make wire tests, and at that time
there were no specifications for hard-drawn copper that were recognized as efficient. I found it
easy enough to determine the gauge of a wire in
terms of B. & S. gauge numbers, but with the
more accurate method, using the micrometer gauge,
it

is

Bell

more

difficult.

The wire has some

spring,

J-E-M

SMADE HOLDER.

COOK SCLIP.

holder particularly suitable for shades on fixtures
that are set at an angle from the horizontal.
There are no screws to loosen if the fixture is
used in a place where it is subjected to jarring,
while no screwdriver or other tool is needed for
the installation.
This shade-holder also has the advantage of allowing the shade to be easily removed for washing, and it does not deteriorate
with repeated use.
The J-E-M Shade Holder
Company, 13 East Thirtieth Street, New York
city,

which manufactures

will

he

sizes,

iS/i

glad

A

An
An

i

the

three

-

Historic Street Railway.

electric

etteville

Street

railway

is

Railway

device is made of the best grade material, and
each clamp is assembled by hand after it has
been galvanized. This careful assembling prevents
the nuts from sticking and lightens the lineman's
labor considerably. It is said that the clip will
not injure the strand in any way and will stand
the weather for an indefinite period.
Mr. Cook
says that although the clip has been on the market but a short time, it is already extensively used.

this excellent little article,

mail free samples of
2% inch and zVa ncn

to
inch,

and

if not accurately straightened it is difficult to
get the diameter right within o.cooi of an inch.
When I was with the American Bell Telephone
Company we used wires of moderate size. The
largest was No. 6 or 8, as is used between New
York and Chicago. The smallest was No. 12. An
error of measurement of two per cent, of the diameter means an error of four per cent, in the
area and weight.
micrometer with a spring arrangement makes
wire measurement much easier, as it equalizes the
pressure each time. I found it convenient to measure off 100 feet of wire and weigh it. I found a
specific gravity of 8.9 to be more nearly correct
than 8.8, as ordinarily given.
I found the conductivity of certain wire tested
at that time to be over 100 per cent.
Fearing that
to report it at that, I would lose my job, I simply

The

being built by the

Company

of

Fay-

Fayetteville,

N. C, which will be of historical interest.
The
roadbed used is said to be the first street-railway
route ever surveyed in the entire country, having
been mapped out and the tracks laid for a horsecar system many years ago, when steamboats
were first operated on the historic Cape Fear
River.
Parts of the old road are unearthed occasionally even at the present time.
The new
line follows the old one for quite a distance, and
will convey freight and passengers from the river
wharves through the city.

Electrolysis

in

Roubaix.

According to the United States consul in that
city,
an interesting question resulting from damage due to electrolysis has arisen in the city of
Roubaix, France. About two years ago the administration of postoffice and telegraphs caused
the telephone lines to be placed underground in
lead pipes.
Recently the telephone system has been
much interrupted, and the present excavating was
begun to ascertain the cause of the trouble. When
the trenches were opened it was found that the
lead cables had become practically unserviceable,
apparently on account of electrolysis, due to the
action of the current from the tramways above.
The condition is such the cables will have to be
replaced, and this will be done by iron-covered
cables.
Meanwhile the department of postoffice
and telegraphs and the tramway company are
having a discussion as to who shall pay the cost,
which will of course be large.
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Inspection from the Contractor's Point
of View.
By A. M. Sanborn.
1

cannot plead that the subject does
am
I
not offer ample opportunity for remark.
afraid that if I undertook to tell you all about
I

certainly

inspection

electrical

from the contractor's point

of

should be talking here for the next week.
The point of view from which one approaches
an object or subject necessarily has a great deal
to do with his decisions and conclusions; and, as
the contractor and inspector approach from entirely different directions, it appears to me but
natural that they do not always agree, as there
is
no disputing the statement that their point
of view is entirely different.
From the inspector's point of view, if the work
is not perfect, and does not come up to his ideas
of standard, he very naturally points out wherein
The contractor (I want to
the work is defective.
start on the premise that we are talking about the
honest and conscientious contractor) desires, and
for, just as high a standard as is the
is striving
inspector; but you must realize that it is much
easier to criticize and find fault than it is to
attain the standard of perfection that we all so

view,

I

much
trical

the

Very naturally and rightly, the elecdesire.
inspector considers the position as it affects
hazard only.

fire

contractor has many more interests to
consider.
He has first the owner or customer, who
is all-powerful in fixing the limitations of the class
of work that is to be done by means of the price
The always-present methods of
that he will pay.
competition play their part in determining the
Therefore, it is apclass of work to be installed.
parent that the contractor does not always have
the opportunity to select the highest type of construction and equipment, much as he would desire.
Again, the architect approaches the situation from
an entirely different point of view from either of
us.
The appearance of the work appeals to him;
he requires conduits, wires and equipment to be
concealed and out of sight; he is very naturally
influenced by his esthetic tendencies and practical
ideas of construction and many other consideraThe condition that might
tions of the building.
be very desirable from the inspector's point of
view is frequently extremely unsightly and objectionable from the architect's point of view
and
the condition that would be ideal to the inspector
often cause inconvenience to the building operation that is very objectionable to the architect.
Further, the consulting and operating engineer's
point of view is different from either the inHe must conspector's, contractor's or architect's.
sider the efficiency, cost of operation, cost of installation, convenience and many other points which
may conflict with the inspector's point of view.
Finally, the stockholders of the contracting company want to know if everybody's point of view
is
to be considered at the sacrifice of the profit
on the job. They are apt to insist with a vengeance that the contractor should observe this point
of view to some reasonable extent.
And now, gentlemen, I have pointed out these
different points of view for the purpose of calling
your attention to the fact that the way of the
contractor is not all strewn with roses and that
the obligations of equalizing and neutralizing all
of these various points of view rest with the contractor.
On his shoulders rests the burden of
consequently,
satisfying all these various interests
his position as it applies to the inspector does not
and therealways represent his individual ideas
fore I say, bear and forbear, and remember that
the contractor is made out of the same kind of
clay that you are, and that he cannot perform
miracles or attain a state of absolute perfection in
his work any more than other human beings can
attain perfection in any work that they attempt.
You do not need me to tell you that the workmen who actually perform this work are not at all
what they should be and if I say that in many
cases they are inefficient, and without the proper
understanding of their trade, do not understand that
there must
I wish to reflect any discredit on them
be a reason for this condition.
Has it ever occurred to you what a really new
and undeveloped business we are in? You know
that it has been scarcely 15 years that we have

The

;

;

;

;

;

been installing practical electric lighting and power
work, and that in that short space of time we
have gone through a process of evolution, that
our workmen have taken up their trade at a time
in life when other craftsmen have completed their
apprenticeship.
have had masons, carpenters
and joiners and many other trades since King
Solomon's time, and therefore it is not to be
wondered at that our workmen are not as much
experienced in the short space of time that they
have had opportunity to learn their trade as those
workmen whose fathers have been masters before
them.
My suggestion, therefore, is co-operation. Let

We

the inspector help the contractor and workmen to
develop the art
let the contractor help the inspector; let us get together and understand each
other better to the end that we may improve our;

1.

An address delivered before the Western Association of

Electrical

Sanborn

is

Inspectors at Indianapolis, October
an electrical contractor of Indianapolis.
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and our work

selves

nearer the
like

all

until

we

are

able

standard of perfection that
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to

we

come
should

to attain.
to the inspectors,

And

I
want to say that I
you should carry in mind the object for
This object I. underwhich you are inspecting.
I
do not
stand to be the prevention of fire.
believe that the companies who employ you directly or indirectly (and by companies I mean the
men who pay the losses) desire that you seek any
particular ideals or that you attempt to attain a
complete state of perfection, but they want to be
sure that the work is done in a safe and practical
manner, so that it will not contribute to the fire
hazard of the risks.
This being the case, some
judgment must be exercised by the inspector, and
he must have some latitude. If he has not this allimportant qualification of good judgment, and if
he is not allowed reasonable latitude by his chief,

think

•

not make a success at fire prevention.
He should not spend his time and energy in
nagging, discussing and reporting trifling variations
from the standard he should make the inspection
from a broad point of view and with the sole
idea of fire prevention.
I believe that such should
be his only purpose.
I do not believe that to be
successful he has
to make
unfavorable reports
to his chief of every risk, simply to show that he
has made an inspection.
I believe that large sums of money can be saved
for the people who pay the losses by the several
inspection departments co-operating with the contracting fraternity
and such co-operation cannot
be obtained if the inspectors by virtue of their
position seek to cause contractors to spend needless money to follow out their individual ideas
or to vindicate their positions. But if the inspector and the contractor each accept the other
on the broad platform of co-operation, and work
together, we will be able to bring about the muchdesired results, and preserve harmony among all.

he

will

;

;

I

believe

Code

and

;

inspectors, and I believe in
free to say that if it was

in
I

am

the

not

for the inspection system we would be in a state
of chaos, everybody going his own way, and pracThe
ticing his own ideas, whether good or bad.
Let
entire business would be without foundation.
us accept the Code as the foundation for proper
bearing in mind, however, that the
regulation,
necessity for inspection does not justify its abuse.
should always remember the "other fellow"

We

interests that must be considered and protected.
Try to attain your ends and conserve your
own interests without stepping on the other fellow's toes. And, after all, this whole matter is a

has

purely business proposition, and I do not believe
that the insurance interests can any more demand
unreasonable things from their customers and contractors, and retain their confidence and respect,
than can the contractor shirk his job and expect
the continued patronage of his customer.
Now as to the Code. I have the most sincere
and profound respect for the Code and the various
organizations that contribute to its formation. Of
course, you ajl know of the method used in formuyou are aware that various organlating the Code
izations namely, the American Institute of ArchiAmerican Institute of Electrical Engineers,
tects,
American Society of Mechanical Engineers, Ameriof
Mining Engineers, American
Institute
can
Associated Factory
Association,
Street Railway
Mutual Fire Insurance Companies, Association of
Edison Illuminating Companies, International Association of Municipal Electricians, National Board
of Fire Underwriters, National Electric Light Association, National Electrical Contractors' Association
and Underwriters' National Electric Association send committees to meet with the electrical
committee of the Underwriters' National
Electric Association in December of each year.
All associations and individuals have the privilege
of sending their ideas as to changes and additions to the Code, and enjoy the right of the floor.
All questions are given careful and full consideration and much discussion, and in the end a
vote taken, the result of such vote being the rule.
Consequently, I say that I have respect for the
Code, knowing that it is not founded on theories
or snap judgment, but rather on the result of
and the exmature and careful consideration
periences of the various interests, together with
the requirements and necessities of existing con-

—

;

—

inspectors
is
written, and so
it
should
practice it, and not make changes or additional
rules.
I think we should have one uniform code,
understood by the inspector, contractors and workmen, and practiced alike all over the United
ditions.

think,
accept the
I

therefore,
Code as

that

all

States.

the National Electrical Contractors' convenheld in Philadelphia and Atlantic City in
rules committee was ap1902, an underwriters'
pointed, of which I had the honor to be chairman.
About the first thing this committee did was to
let the electrical committee of the National Board
of Fire Underwriters know of its existence and its
In November of the
desire to meet with them.

At

tion,

same year I had the pleasure of acknowledging
an invitation for our committee to meet in New
York with the electrical committee and other inI
have good reason to beterests represented.
lieve that the gentlemen present at that meeting
expected that the contractors' committee was going

to jump in with a lot of suggestions as to changes
along the line of modification of the rules. If my
assumption is correct, they were mistaken,
as that
was not the purpose of that committee,
nor has
it
been the purpose of any subsequent
committee

attending these

We

meetings.

however, set up a battle cry at that
meeting, which was uniform interpretation
of the
Code and uniform application of the Code. That
has been the slogan of every contractors'
committee attending these meetings, and will
be the
slogan of the committees to come, and
we much
hope for the co-operation of this Western
Inspectors' Association along these lines.
The Nadid,

tional
Electrical
Contractors'
for the Code, and stands for

Association

stands

good workmanship
and honest contractors; and I assume that
the
Western Association of Electrical Inspectors stands
for equally high principles.
let
us have co-operation,

and uniform

Therefore,

uniform

I say again,
interpretation

application.

Organization is the order of the day. Individual effort has proven too weak.
Organization
is
necessary, and organization can do unlimited
amount of good, providing their objects are high
and the membership of the right character. It
is the duty of each member
of your association
to see that the other members live up
to the
objects and principles of it, and if you find
in
your ranks a "grafter," let it be the duty of your
organization to stamp him out. He will do more
to prevent the attainment of the standard
in one
month than the entire membership of this organization or any contracting association can
do in
one year.

And now,

gentlemen,

I

feel that I

have rambled

somewhat from the subject given me, but I hope
what I have said will be accepted as a heart-toheart talk, and that we may understand each other
better after this meeting, and that we will all
carry as our banner— "Uniform interpretation and
application of the Code, and co-operation with one
another."

Chicago Telephone Company Submits
a Proposition.
The mayor and

council of Chicago are busy considering propositions from various sources for the
right to furnish telephone service
in
the city.

Among

them, are the. proposals of the

Illinois

Manu-

facturers' Association,

one from St. Paul and Kansas City interests represented by Arnold Kalman,
and a later one, which has attracted a great deal
of attention, from Independent interests represented by J. D. Powers and Ed. L. Barber,
who
have secured the telephone rights of the Illinois
Tunnel Company, and propose to develop the automatic system and give long-distance connections
to
Independent systems throughout the country.
The Chicago Telephone Company, whose franchise expires in something over two years, has
presented a proposed ordinance in which it offers
reduced rates and other concessions for a 20-year
extension of its franchise. The wdiole question is
now before the City Council committee on gas,

and electric light. Under the proposed ordinance the company will pay the city three per
cent, of the gross receipts on exchange business
done within the city and will make improvements
and maintain the highest efficiency.
Provision is made for the purchase of the plant
by the city at the end of 20 years, by a two-

oil

thirds vote of the council in two consecutive years,
ratified by a three-fifths vote at any city election.
Other restrictions are cast about municipal ownership.

Some

of the prices offered in the proposed ordiare as follows
One-party line, including
100 messages each month, $5 a month ; additional messages during the month, up to 300,
three cents each ; all additional messages during
the month, two cents each ; one-party line, for
private residences only, including unlimited messages, $6 a month
two-party line, for private
residences only, including unlimited messages, $5
a month.
The 10-party-line residence service is abolished

nance
up to

:

;

and without any advance in
from 10-party to four-party,

changed
guaranteed rate
of five cents per day remaining the same. The
10-party business telephones at a guaranteed rate
of 10 cents per day will be changed to two-party
lines at a guaranteed rate of 10 cents per day with
one message, or a guaranteed rate of 15 cents per
day with three messages. The four-party residence
telephones, with a guarantee of 10 cents per day,
will be reduced to five cents per day.
The two-party guaranteed rate of 20 cents per
day is reduced to 15 cents per day.
A new two-party rate of 10 cents per day with
one message is established. The single-line nickel
guarantee of 30 cents per day is reduced to 20
cents per day. The guaranteed rate of 20 cents
per day with two calls for single lines is reduced
to 15 cents per day.
At the last meeting of the council the city electrician

ber

of

was instructed
telephones

company.
000 in use

Under
at

in
its

this

rates will be

the

to ascertain the exact

num-

operation
by the tunnel
ordinance it should have 10,-

time.
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Telephone News from the Northwest.
Mann, manager of the Minnesota Telephone Company, has started work for the extension
Eastwood.
of a telephone line from Cove, Minn., to
H.

F.

The

Telephone Company secured a
brought against it by C. R. Par-

Tri-State

verdict in the suit
for inin St. Paul, for $20,000 damages
rrralee
from comingjuries alleged to have been sustained
so by coming in
in contact with a live wire, made
The
wire.
contact with the street-railway trolley
company set up that its wires were struck by lightning during a heavy thunder shower and that it relines until the
ceived no notice of trouble with its
negligent.
following morning and could not be held
telephone linemen in Sioux Falls, S. D.,

Two

Citizens' Telephone Company, were
an elecinstantly killed by receiving a shock from
They had thrown a telephone wire
tric-li^ht wire.
on a
over °the electric-light wires, while working
the_ time when
pole, but took hold of. the wire at
its lines for
the electric company turned power on
making the daily test of the wire. Both men fell,

working for the

to the

ground, dead.

,

has been made
Jay Turner of Owatonna, Minn.,
Exwire" chief for the Northwestern Telephone
change Company, at Albert Lea, Minn.
Lodge,
The Mutual Telephone Company of Red
Mont., has sought an injunction against certain
labor unions to prevent

them from placing the com-

In the meantime, the
subscribers of the company are hearing from the
unions, which are very strong in that state, and of
the 113 business and home connections, 58 have
been ordered out.
After a prolonged contest over the matter, the
City Council of Fargo, N. D., has refused a franchise for long-distance connections to the North
There
Dakota Independent Telephone Company.
are threats against the council of political revenge

pany on the "unfair"

list.

at the spring election.

The Northwestern Telephone Exchange Company

towns on

service

free

furnished

its

to the

different

cities

and

line for the dissemination of the elec-

tion returns.

Thomas Peebles and others have incorporated the
Gate Telephone Company at Burlington, Iowa, with
William H. Taylor is presia capital of $10,000.
The
dent and Mr. (Peebles secretary-treasurer.
company is supposed to be connected with the Mississippi Vallev Telephone Company.
E. H. Moulton, president of the Tri-State Telephone Company, says that, if a satisfactory franchise can be obtained at Chicago, the company will
build a line from the Twin Cities to that city.
The Mississippi Valley Telephone Company will
lay the foundation this fall at Keokuk, Iowa, for
R.
its new telephone exchange building.

Ohio Telephone Notes.
Frederick S. Dickson, former president of the
Federal and Cuyahoga Telephone companies and
other companies owned by Cleveland men, has
brought suit in the Common Pleas Court against
_

syndicate, consisting of Henry
C. W. Wason, B. MahB. Hoge and James Hanna, for the reler,
J.
covery of $100,000, claimed to be due him for
services performed in taking care of their affairs
when the syndicate became involved in trouble

the

Everett-Moore

W. Moore,

A. Everett, E.

divisions will be equipped immediately after the
completion of the Indianapolis and Tipton division.
The telephone and telegraph companies in Indiana employed a large extra force to transmit
election returns during the recent election.
It was
no uncommon thing to send and receive telephone
and telegraph news over the same wire.
Arrangements have been made to connect the
Independent toll lines of Indiana with Chicago
through the plant of the Home Telephone Company at South Bend.
This arrangement will enable the Independents throughout the entire state
to secure toll-line service with Chicago and other
northern points.
The large number of fatal accidents occasioned
recently by coming in contact with live wires has
occasioned a number of suits for damages.
Two
suits were filed during the last week against the
Central Union Telephone Company to recover damages for the loss of life while engaged in performing the duties of linemen.
The managers of the principal telephone companies in Indiana are somewhat alarmed over the
threat among farmers to ask the Legislature for
a law which will compel companies to give service
to anyone living upon the line, simply by connecting therewith by any kind of a telephone the
farmers may choose to purchase.
The companies
have endeavored to bring about a standardization
of telephone equipment, and to permit the connection of any kind of telephone would not only
weaken the service but prove annoying in many
ways.
S.

ago.
to the vigorous objections made by the
people at large, the directors of the Columbus Citizens' Telephone Company have reconsidered thendecision to advance the rates for service, and the

now

This action was taken
on the streets and in the newspapers had become rather heated. It is not known
what the intentions for the future are.
The capital stock of the Mt. Vernon Telephone
Company has been increased from $150,000 to
The money from the additional stock
$250,000.
will be used for the extension of the lines and
making improvements required by the rapid growth
matter
after

is

indefinite.

discussion

of the town.
The election

returns were handled in an admirable manner by both the Cleveland Telephone

Poulsen's Wireless Telephone.
The inventor

of the telegraphone, Valdemar Poulhave achieved the transmission of
the human
voice by a process
resembling
the
methods used in space telegraphy. He uses a wave
detector arranged at the receiving station in series
with a telephone and battery in a manner analogous to what is done in radio telegraphy.
According to the Berlin correspondent of the
London Times Engineering Supplement, the sending apparatus comprises a "singing arc" placed in
an atmosphere of hydrogen and fed by a 220-volt
direct current.
The vibratory circuit comprises a
condenser, consisting of seven Leyden jars, an adjustable induction coil and the primary coil of a
Tesla transformer.
high-tension flaming arc,
several centimeters in length, is maintained between
the secondary terminals of the transformer.
If the secondary winding of the induction coil
is connected to a battery and transmitter, on speaking into the transmitter it is said that the flaming
arc fed by the high-frequency current will distinctly reproduce any words spoken into the microphone with an intensity superior even to that of
ordinary direct-current "speaking" arcs.
similar arrangement, with an electrolytic cell
serving as wave detector, was used to transmit the
human voice in the inventor's laboratory, and the
results obtained over distances of about 30 yards
with the aid of an aerial wire, about two yards in
length, were considered so satisfactory that it is
hoped shortly to transmit conversation over a distance of several miles.
sen,

said

is

to

A

A

Cuyahoga Telephone Company
Returns were secured from all the
at Cleveland.
states and from all points in Ohio and sent to
the hotels and other centers in the city and then
the

to all points of
150,000 inquiries

estimated that
were answered that night by the

companies.

the

state.

It

is

GENERAL TELEPHONE NEWS.
The
Okla.,

Snyder
has

sold

Telephone
its

Company

business to the

Snyder,
Pioneer Teleof

phone and Telegraph Comrni"

The

question of granting a franchise to an Intelephone company was submitted to
vote of the people at the recent election in Omaha,
Neb., and was carried by an overwhelming vote.

dependent

The Twin City Telephone Company of St.
Joseph has been taken over recently by the
Michigan State Telephone Company, and now another company is applying for a franchise in the
cities of Benton Harbor and St. Joseph.

Among the recently incorporated telephone companies are the following
Gate Telephone Company, Burlington, Iowa Paola Telephone Exchange,
Paola, Kan.
Western Union Telephone Company,
Burkeville, Texas
Olustee Telephone Company,
Olustee,
Okla. ;
Cleveland Telephone
Company,
Cleveland, Texas
Deer Creek Telephone Company, Deer Creek, Minn.

he
has renewed its application for permission to construct and operate an Independent telephone system in Evansville and the campaign for and against
a dual system has been renewed with vigor.
A bill of complaint alleging patent infringement
on a telephone desk standard has been filed in the
Federal Court by the Western Electric Company
of Chicago against the Sterling Electric Company
I

of

Lafayette,

The Lake

;

;

;

;

C.

Indiana Telephone Items.
Citizens' Telephone Company of Evansvillc

Ind.

and Western Railroad Company
has taken a step toward the installation of a telephone-telegraph system on its road. The first installation of the' new system will
begin in Indianapolis and continue to Tipton.
The other
Eric
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CORRESPONDENCE.
Continental Europe.

—A

Paris,
October 30.
hydro-electric plant of
some size is in erection at Moosberg, Germany,
which will send current to the city of Munich.
The Aar River supplies the power.
Using a
water-head of 26 feet, it is expected to secure
about 5,200 horsepower, and this will be furnished
by three turbine groups, using wheels of the
Voith pattern and 5,000-volt alternators of the
Siemens-Schuckert make. Generated at 5,000 volts,
the current is raised at the station to 30,000 volts,
and a double overhead line runs to Munich.
In
the city a sub-station lowers the voltage to 5,000
volts, and this current will be used upon the city
mains in addition to what is already in use.

The Compagnie pour

la

Fabrication

des

Comp-

Paris, has recently brought out a new
apparatus for sterilizing water by means of ozone.
In a metal box is placed a set of condenser plates
formed of glass with tin-foil cqating, and an in-

of

teurs,

duction

which

may

be connected upon the
a
discharge between the
plates.
Connected with the box is a water piping,
and this is arranged so that when the water flows
coil

lighting

it

circuit

gives

draws out the ozonized air with it, and by
through a mixing chamber the ozone is

passing

brought

intimate contact with the water.
the apparatus the water is found
sterilized, and the process is. a very simple

Upon

into

leaving

to be
one.

A

combination lamp made by a Paris firm conof a mercury vapor lamp with a set of
ordinary incandescent lamps added to it so as
to modify the light.
Seeing that the mercury
vapor lamp is lacking in red rays, it is intended
to supply the deficiency by using the incandescent
lamps with their filaments run somewhat below
candlepower so as give a red glow. This, added
to the light of the mercury vapor tube, gives a
great improvement in the light.
For 380 candlepower the current is stated to be 3.2 amperes at
volts,
or 0.87 watt per candle.
75
Experiments have been carried out at the port
of Antibes, on the Mediterranean, with a new
system of operating submarine torpedo boats at a
distance by means of electric waves.
The submarine boat contains a storage battery supplying
current to a number of motors so as to carry out
the propulsion, steering and various maneuvers.
The motor circuits run to a circular switch having
By sending the electric waves from a
15 points.
distance, the arm is made to travel over the
switch, but it does not send current until it
comes over the desired point for operating a
certain motor, in which case the current is sent
into that particular circuit so as to effect the
propulsion, for instance, and this occurs only when
the arm is stopped.
The torpedo is launched from
the boat by a similar maneuver, and in the same
manner signal lights are thrown on, etc. The apparatus can be operated at a distance of one mile
or more, as was shown by the "tests.
In Germany experiments have been made to
show the expense of different kinds of traction,
including tramways running on rails, an electric

omnibus

upon an ordinary road with overhead
and an automobile omnibus with battery.
Estimates were made as to first cost and running
expenses, and it was found that the first system

trolley,

:

Company and

17,

sists

some years

Owing

November

The Porto Rico General Telephone Company of
Stamford, Conn., has filed a certificate of incorIt has an authorized caoital of $130,000,

poration.

its charter empowers it to build and operate
telephone and telegraph systems in Porto Rico.
Frederic
Culver of Hadlyme, Conn., Granville
Whittlesey of Greenwich, Conn., and Generoso
Candina of San Juan, Porto Rico, are the incorporators.

and

The

special committee of the City
Falls, Ont., which has been
offers of telephone' companies for

Council of
considering
the
a franchise
in that city, has recommended that the offer of
Stark & Co. be accepted. This company does not
ask for an exclusive franchise; its rates are considerably lower than those of the other companies
competing, and the city can take over the plant

Niagara

at

any time.

is
the best when the cars are run at intervals
below 20 minutes, the second at intervals between
20 minutes and two hours, and the third above
two hours.

In order to give a better test of line insulators

by running them in the open air and as nearly
as possible under the actual conditions, the Pankow
firm of Berlin has installed a testing plant on its
premises, and can furnish a current of 100,000
volts from a special transformer of the Westinghonse pattern.
The first set of experiments is
made upon the new "ambroine" insulators, of
German make.
A novel form of electric railway has been proposed for running to the summit of Mt. Blanc.
Instead of running upon rails, the cars will be
suspended between two stretched cables, one at
the top and one at the bottom, and the car will be
supported by rollers upon the cables. At the same
time it will be drawn by a traction cable which
works upon a drum driven by an electric motor.

The

two

supporting cables will be fixed in a
metallic
construction
and held on a
masonry viaduct. It is estimated that the project
would cost about $1,000,000, and can be carried
out within three or four years.
Motor plants operated by producer gas are used
in many of the tramway generating stations on
the Continent, and it is found that they give considerable economy.
Specially-designed gas motors
are used in such cases.
The producer uses coal,
coke, peat, or even refuse, such as sawdust or
shavings, in which case a combustion chamber of
appropriate form is adapted to the producer.
By
the use of the gas engine a much higher efficiency
is obtained
from the combustible. In some cases
the cost is only one cent per kilowatt-hour. Among
the tramway plants which are using such apparatus, I may mention the Orleans station in
France,
which gives 500 horsepower, and the
Lausanne plant, of about the same size.
Other
plants are in use elsewhere.
de C.
suitable

A

:

.

November

17.
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Great
London,

October

31.

Britain.
good idea of the

—A

pany of
in-

tentions of the London Count}' Council regarding
the electric-power-supply question is afforded by
a report which has just been presented by the
highways committee. The area to be covered is
450 square miles, and there is to be one generating station. This points to the fact that the use
of the tramway generating station at Greenwich

abandoned, and presumably, also, the
relatively low voltage, viz., 6,600 volts, which was
so much commented upon by the opponents of the
One cannot resist the reflection
bill a session ago.
that whereas municipalists throughout the country
are continually declaiming against monopolies, yet
every municipal commercial undertaking constitutes
a monopoly in its broadest sense. So keen is the
London County Council not to have anything in
the nature of competition that it is now intended
to seek power enabling the acquisition of all the
supply undertakings in the area, on terms, either
compulsorily or by agreement.
All this is completely revolutionizing the terms
of the electric-light acts, and although a special
act of Parliament overrides the general law, yet
such drastic changes usually come from a government
department.
The area outside London
amounts to 334 square miles, while the County
of London measures 117 square miles. The total
cost of the power house, which it is proposed to
build in sections, is put at $7,000,000, and the total
cost of the -distributing system $13,250,000. The
capital of the companies
in
the London area
amounts to $70,000,000, and the expenditure upon
electrical
undertakings by local authorities $26,-

been

has

000,000.

A

statement has just been published concerning
the proposal of the Midland Railway Company to
equip, experimentally, a short length of its line
in the northwest of England, on the single-phase
system. The piece of track in question is eight
miles, double, the line voltage being 6,600 volts
single-phase, with step-down transformers on the
trains.
The motor coach in the contract just
placed will be equipped with two single-phase motors of the compensated, series type, with special
commutation poles, each having a rated output of
180 horsepower. There will be a main transformer
on the motor coach delivering 320 volts to the
motor terminals. The primary side of this transformer will be controlled by an electrically operated
main switch, opened by the master controller when in
For starting, the voltage on the
the off position.
motors will be varied by connecting them to various
taps on the transformer by means of electrically operated contactors placed under the cars and controlled
by the driver. The motors will be connected to the
car axles through single reduction gearing, the
ratio being 40:118.
The driving wheel on the car
axle will be 43^2 inches diameter. Current for
auxiliary purposes, such as lighting, heating, etc.,
will be furnished by a special transformer, permanently connected to the line. Catenary suspension, with single trolley wires for each track, will
be employed.
After several years' haggling and quarreling, the
Electrical Contractors' Association is to conduct
a test case in the law courts against the Sheffield
Corporation carrying on a municipal wiring department. The Sheffield case is a peculiar one.
Quite a number of corporations throughout the
country carry on electric-wiring business, under
a special act of Parliament, but Sheffield bought
out a company, which already carried on such a
department, and it has continued the work without
parliamentary sanction.
Vickers Sons & Maxim are installing in their
Sheffield works a 2,000-kilowatt Parsons turbine
and a 1,000-kilowatt Willans & Robinson turbine,
solely for driving their works.
This must constitute one of the largest installations of its kind,
at any rate in Great Britain.
G.

Dominion of Canada.

—

Ottawa, Out., November 10. Shareholders in the
Dominion DeForest Wireless Telegraph Company
are being notified that the Northern Commercial
Telegraph Company has purchased 200,000 shares,
and consequently the controlling interest, in the
former company, paying for it with an equal number of shares in the purchasing company.
The
of the DeForest company are inexchange their shares for those of the
Northern company.
The shares of both companies are of the same par value $5.
Knight
of
Renfrew,
Ont, has disposed of
John
his waterpower privileges at the Fourth Chute on
the Bonnechere River to the owners of the Red-

shareholders
vited

to

—

nor Iron Mines.
The site is capable of developing over 1,500 horsepower.
The company contemplates extensive improvements,
including an
electric plant for light, power and smelting purposes.

The waterpower

Calumet Falls, Que., has
been sold to an American company which intends
to manufacture pulp, paper and cement and supply electricity to the towns within a radius of
40 miles.
The existing power at Calumet Falls
at

is
A number of
estimated at 64,000 horsepower.
prospectors for the company are now engaged in
surveying the country, which is believed to be
rich in mica, graphite, galena and phosphate.

The Saraguay

Electric

Light and

407

Power Com-

Cartierville, Que., has offered to supply
the citizens of Montreal at a lower rate
than the Montreal Light, Heat and Power Company.
This company has been in operation since
March last. It has taken over the property of
the Cartierville Electric Light and Power Company.
To provide for the extraordinary increase in the
sale of electricity the Montreal Light, Heat and
Power Company has found it necessary to augment its power equipment, and it has recently contracted with the Canadian Westinghouse Company for apparatus for the power station on the
Soulanges Canal, about 40 miles west of Montreal,
on the St. Lawrence River. The equipment consists of three 3,750-kilowatt revolving-field alternating-current two-bearing generators,
connected
with water turbines.
An important part of the
apparatus is 13 2,500-kilowatt oil-insulated watercooled transformers. Seven of these transformers
will be used for raising the Voltage at the generating station from 4,000 to 44,000 volts, the remaining
six being used at the lowering end of the transmission line, stepping down the voltage from 44,000 to 12,000.
Generators and exciters will be
controlled by motor-operated rheostats, and the
complete switchboard apparatus, which the Westinghouse company is furnishing for both main and
sub-stations, embody the latest type of electrical
control, representing the highest development of
switchboard apparatus.
W.
light

to

New

England.

—

Boston, November 10. The building containing
the Alton, N. H., electric-light plant- was burned
on the night of November 3d.

The Ansonia

Electrical Company, manufacturer
insulated wire, is planning a brick addition
to
its
plant in Ansonia, Conn. 5 which will be
four stories high, 80 feet long and 50 feet wide.
It will add about 32,000 square feet to the company's floor space and increase the plant's capacity over 50 per cent.
The contract will involve
the expenditure of $50,000.
The full bench of the Massachusetts Supreme
Court has reversed the lower court's decision in
favor of Orlando Mason and other Winchendon,
Mass., mill owners, in their suit against Baxter

of

D. Whitney. Mr. Whitney has mills along Miller's
River above those belonging to the plaintiffs, and
since 1899 he has been running one of his mills
at night for the purpose of furnishing electricity

The running
for the Winchendon electric lights.
of the mill night and day lowered the level of the
river at the plaintiffs' mills so that their power was
They brought suit to compel Mr.
affected.
Whitney to stop using the water at night, and to
have him store the water at night so that it
would

be

released

sufficient

in

volume

work

to

during the day.
The Consolidated Railway Company now has
a direct electric railway between Worcester, Mass.,
and New London, Conn., via Jewett City and
Plainfield, Conn.
The steam-railroad tracks of the
Norwich and Worcester Railroad form part of
mills

their

this

line.

ask for a
will
build and operate an
electric railway between that city and M'illdale,
connecting at the latter place with the electric
Springfield,
Mass.,
and New
railway
between

Waterbury,

charter

for

Conn.,

a

capitalists

company

to

Haven, Conn.

The Consolidated Railway Company

is extending
Berkshire street railway from Great BarringThe company will
ton, Mass., to Canaan, Conn.
electrically equip its road between Meriden and
Middletown, Conn., next spring.
The Massachusetts gas and electric light commissioners have been asked to approve an issue

the

of capital stock amounting to $75,000 by the Webster Electric Company, the proceeds to be used
to pay floating indebtedness and the cost of additions to the company's plant.

The Worcester Polytechnic Institute has received
two 150-kilowatt 2,200-200-volt step-down
transformers, a 1,000-ampere five-volt direct-current generator, a 10-ton traveling crane, and a
conduit for the new wiring system for the new
electrical-engineering
laboratory.
trunk Tine
of steam piping to the laboratory has just been
Two
flaming
completed.
arc electric lamps have
been installed in the power laboratory and two
220-voIt, 60-cycle, compensator-type arc lamps have
Several modern
been ordered for the foundry.
high-grade galvanometers of French construction,
with universal shunts, have been received by the
department of physics.
The recently incorporated York and Oxford
Railway Company proposes to build a standardgauge railroad between Springvale, Me., and Bridgton Junction, Me., via Sanford, Limerick and Baldwin, a distance of 40 miles, the motive power to
be electricity, compressed air, or animals.
The following securities were sold at auction in
West End Street Railway
this
city yesterday:
Company's four per cent, bonds of 1915, amountNew England Telephone
ing to $4,000, at 100^4
and Telegraph Company's five per cent, bonds of
seven
1915, amounting to $4,000, at 104 and 10454
shares of Charleston Gas and Electric Company's
stock at 130.

A

;

;

The

Northern

Connecticut

Power Company

is

building a brick power station 52 by 125 feet, near

present Windsor Locks, Conn., plant.
The
plant is to furnish electric light and power
for Windsor Locks, Enfield ana Thompsonville,
Conn.
The company recently obtained control of
the Windsor Locks
Electric
Light, the
Enfield
Electric Light and Power and the Enfield Gas
companies.
B
the

new

New
New

York, November

York.
10.

— William

H. Tolman,

who was

the vice-president o"f the jury on political
at the Milan Exposition last summer, on
his return to this city yesterday said that the gold
medal for "social economy" had been awarded to
the Brooklyn Rapid Transit for its arrangements
for the comfort of its employes in the way of
reading rooms and clubhouses at the various carbarns.
As a result of complaints, an order was issued
in Albany Thursday by the State Railroad Commission directing the officers of the Brooklyn Rapid
Transit Company to operate no more open cars
after today.
high-speed, elevated, mono-rail rapid-transit
road may be built in this city within a comparatively short time.
At a hearing held by the committee on plans of the Rapid Transit Commission,
advocates of the Belir mono-rail system made a
strong showing, and the members of the committee
not only displayed interest in the proposal, but
gave evidence of being inclined to favor the building of the road. Should the plan be adopted, New
York will have the first mono-rail railroad to be
built and operated in the United States.
It will
cost approximately $170,000 a mile to construct
the road, and the cars are to cost $45,000 each.
They are to be made of an alloy of aluminum
and magnesium. The rail is to be six feet above
the roadbed, and the car sides will extend below
it
on either side, so that, on curves, the center
of gravity will be below the rail, and thus obviate
the possibility of the car overturning.
The committee, which held the hearing yesterday, will report to the full board at the next meeting in all

economy

A

probability.

The Appellate Division of the Supreme Court
handed down its opinion in the case, decided last
Monday, of the people ex rel. New York Electric
Lines Company against William B. Ellison, commissioner of electricity. The court affirms Justice
Bischoff's denial of a motion for a peremptory
writ of mandamus to compel the commissioner
to issue permits to the company for the opening
of the streets to lay conduits. Justice Ingraham
writes the opinion, and all the justices concur.
The company lays claim to the right to lay the
conduits and has expected to operate under a
franchise granted by the Board of Aldermen on
April 10, 1883.
The consent of the four grandchildren of Robert
Fulton has been obtained to the removal of his
body from Trinity Churchyard to the tomb and
monument which the Robert Fulton Memorial Association intends to erect. The site has not yet
been selected, but it will be on Manhattan Island.
The cost of the memorial is estimated at $600,000.
Plans are laid for the laying of the cornerstone
on November 14th next year, the anniversary of
Fulton's birth, in the hundredth year since he
sailed the Claremont upon
the
Hudson River.
President Roosevelt will be invited to be present.
The daily newspapers report that S. V. Granger
of Newark, N. J., has perfected a wireless telephone which will transmit the human voice through
earth and air without the use of wires for 20
miles.
Already several prominent electric companies have offered him a handsome price for his
invention, but he has refused to sell, and has filed
his application for a patent, it is declared.
From the November Bulletin of the New York
Edison Company these interesting announcements
are taken
The Milan papers announce that the New York
Edison Company has been awarded a gold medal
in connection with the Milan International Exposition.
The exhibit consisted of illustrations of
several of the company's stations and sub-stations,
various works of engineering, building, and street
illumination of New York city, welfare work, and
bound copies of the Bulletin.
During the month of September 2,757 customers,
requiring 226,941 equivalents, were contracted with
for Edison service. These contracts include 5,232
horsepower in electric motors. Likewise in September no less than 40 separate pieces of electric
heating and cooking apparatus were connected with
the mains of the New York Edison Company.
They include electric irons, stoves, plate-warmers,
radiators, coffee percolators, chafing dishes, gridirons, glue-pots, cereal cookers, foot-warmers and
egg boilers. Two electric clothes-drying closets
are now in course of installation, and it is expected they will be in service during the month of

November.

C.

I.

C.

Southeastern States.

—A

three-year
Charlotte, N. C, November 10.
franchise has been granted to L. C. Wagner and
associates at Statesville, N. C, to build a street
railway.
The directors of the Blacksburg (Va.) Power
and Supply Company have placed the order for
their machinery installation with the Weber Gas
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Engine Company of Kansas City, the work to be
commenced at once. The company will furnish

and

electric lights to the town by January, 1907,
will further engage in other lines, including

manufacture of ice.
The growth of transportation

directors

of

meeting ordered the
across the river and the in-

of a dam
of a hydro-electric

building

develop
plant
to
10,000 horsepower to be completed in the next half
The power company will also furnish power
year.
for a new $500,000 cotton mill that will be built
just as soon as the electric power is ready for
distribution.
Ground has been broken for a new trolley system at St. Augustine, Fla., to girdle the old city
and extend to South Beach, the trolley company
having recently bought the South Beach Railway
stallation

plant.

The Town Council
a franchise to the

of Argenta, Ala., has granted

Argenta Light and Power Com-

pany.
The company will furnish the town lights,
not less than 60, at $10 per month. The franchise is for 35 years.

The

Company

River Power

Little

articles

filed

incorporation at Gadsden, Ala., on November
the stockholders being R. A. Mitchell of
6th,
Alabama City, O. R. Goldman of Gadsden, and
The paid-in capital is $100,000. Electric
others.
power will be developed on Little River at Blach,
Ala., for lighting, heating and motive power purThe capital stock may be increased as the
poses.
of

directors

see

L.

fit.

—

Grand Rapids, November 10. Ten years ago
there was scarcely an electric interurban railroad
Michigan.
To-day, according to a statement
by Railroad Commissioner Atwood, there
are 819 miles in operation.
The Detroit United
leads with 279 miles, and the Michigan United,
with lines out of Lansing, Kalamazoo, Battle
Creek and Jackson, comprise 151 miles.
There
are 83 miles of electric road around Grand Rapids,
in
the Detroit, Ypsilanti and Ann Arbor line
87
in

made

Monroe and Toledo system.
project which seems to have fallen
by the wayside, or is at least delayed for a time, is
the proposed line of the Northern Michigan Traction railway which was reported but a week ago
and 56

—

Cleveland Electric securities of

late,

and

said that business men generally believe that
the company has a good chance of winning its
Six new cars will
suit in the Supreme Court.
shortly be in operation on the lines of the Forest
that the reIt is said
City Railway Company.
ceipts of the two cars now in operation are inis

Quo warranto

proceedings have been
Court at Dayton against the

Circuit

filed

in

Dayton

Citizens' Lighting Company to test the legality of
It is claimed that the company was
its charter.
chartered to do two kinds of business, electric
Claims have been
lighting and steam heating.
made that a company cannot be granted this
privilege, and a test case will be made of this.
Should the company be defeated the decision will

many companies

the state.
At the instance of the village council of Plymouth an injunction has been secured against the
affect

in

Norwalk and

Sandusky,

Mansfield

to prevent
to compel

it

it
cars on the streets and
tear up the tracks already laid and put the
As a result
streets in their original condition.
the company has stopped work on the line teThis line would
tween that point and Shelby.
connect the roads of the northern and central

operating
to

As

the injunction was
only the southern
portion of the town is affected, but the company
has now refused to allow its cars to enter the
northern section, and passengers are compelled
to walk a mile to get to the business houses.
The Eastern Ohio Traction Company and the
village
of Cleveland Heights have reached an
agreement as to the location of the tracks on
Mayfield Road and the cost of making improvements, and the receiver has asked the court to be
allowed to incur the expense of moving them.
Mayor Robb of Lima has vetoed the ordinance
giving
the
Indiana,
Columbus and Eastern a
franchise on Bellefontaine Avenue for the entrance of the Bellefontaine-Lima line, now under
construction.
The Council has also been enjoined
from further action on the ground that it had
acted illegally.
The first rails on the Youngstown and Ohio
portions

granted

of

in

the

state.

Richland

County,

River road were laid a few days ago near

West

Point.

Mahoning and SheAn ordinance
nango Railway and Light Company an extension
of franchises in Youngstown was read at the last
giving

meeting of Council.
to 1931 and a new

the

provides for an extension
10-year contract for electric
In return the company proposes to give
lights.
25 tickets for $r or six for a quarter, with universal

The

transfers.
Citizens'

surveys

for

a

miles in
length from Manistee to Cheboygan.
F. O. Olson
was the promoter of the line and began operations
at Traverse City setting surveyors of the RiggsSherman Company of Toledo and from Traverse
City at work.
He said that he had plenty of
Cleveland capital back of the project. Last Saturday the Riggs-Sherman Company withdrew its
men and paid them off.
Among the lines which stand a better show of
being built is the extension of the McMichael

It

Light

225

purposes.

water rights of the Ypsilanti Paper
Lowell and will put in a lighting and
power plant.
The machinery has been ordered.
The Washtenaw company has secured a franchise
for lighting the village of SaKne.
Charles H. Baird, with Holly men, has secured
an option from the banks which recently took
over the plant of the Holly Milling Company and
the electric-light plant on a mortgage. It is proposed to put the entire plant in operation as soon
A 10as a franchise is secured from the village.
year contract to provide street lights at $60 per
year and commercial lighting at 12 cents per
the

Company

kilowatt

at

asked.

is

—

and Martinsville traction line are now completed
and new cars have been put in service, making
this road as good as any in Indiana.
Work on the Indianapolis, Crawfordsville and
Western line is to be pushed to a finish regardless

The work of building
of the weather, conditions.
the power house and car barns in Crawfordsville
the

going on steadily and will be completed about
time the track and overhead system is com-

pleted.
Officials of the Indianapolis
tion Company announce that

'

let

line

by

the

Greensburg

Company

of

West

near New Castle.
The contract was
Company, and the
Allis-Chalmers
firm expects to begin work immedi-

ately.
The contract price is $40,000, exclusive of
The foundation for the
the concrete smokestack.
building is almost completed.
The big dam across White River, near Nobleswhich was begun two years ago by the
ville,
Noblesville Hydraulic Company and then stopped
by injunction because of back water, will be completed and the numerous towns and cities in this
furnished with electricity for
territory
will be

power

and

purposes generated by water
power.
This fact has been definitely settled by
the incorporation during the last week of the
White River Light and Power Company, with
headquarters in Indianapolis.
The. new company,
capitalized at $750,000, proposes also to operate
an electric railway for a distance of two miles
connecting the lake that will be formed by the
backwater with Noblesville.
The men connected
with the enterprise include Thomas Griffin, A. D.
Booth and R. H. Sharpe.
light

The

Ft.

Wayne

Electric

Works

of

Ft.

Wayne

has secured the contract for all the electrical apparatus for the electric
light
and waterworks
systems at Rushville.
The Hoover-Owens-Van
Rensselaer Company of Dayton, Ohio, received the
for

the engine.
Ice and Dairy

The Indiana

Texas.

—

Austin, November 7. The survey for the proposed interurban electric railway that is to be
built between Dallas and Waxahachie has been
completed, and it is announced by the promoters
of the project that the contract will soon be
let for the construction of the line.
The engineer
in charge of the work is J. W. Martin.
The Stone & Webster syndicate of Boston, which
owns the three electric street-railway systems in
Dallas, is endeavoring to get the consent of the
City Council to the merger of the properties. The.
separate companies are known as the Consolidated,
the Metropolitan and the Rapid Transit.
Guy E.
Tripp is in charge of the details of the proposed
merger plan. It is stated that if the consolidation
is
effected important improvements to the amal-

gamated system will be made.
Frank R. Tobin of El Paso, who has the franchise for building an electric railway between El
Paso and Ysleta, over the county roads, is making
good progress towards the organization of the
company to carry out the project.
Considerable
stock has been taken by the landowners along the
'

route of the proposed railway.
Several surveys have been made of the nroposed
electric railway that is to be built between Houston and Galveston by the Stone & Webster syndicate, and those who are in charge of the preSminary work are now preparing their final report
to the syndicate.
As soon as this report is acted
upon and the route selected the contract for the
construction of the line will be let.
David Daly,
manager of the Houston Electric Company of
Houston, which is also a Stone & Webster pronerty, is looking after certain details of the inter-

urban

project.
electric-light plant will be installed at
B. Earl of Waco, manager of the
J.

An

by
Valley Telephone

Company.

Moodv
Brazos
H.

Pacific Slope.
November 8. The

Francisco,

—

gas-lighting
situation in San Francisco has imnroved until the
supply for commercial purposes is about equal to
the demand.
The resumption of street lighting in

the downtown burned district is progressing very
slowly for want of materials for installing gas
lamps. The gas mains throughout the burned district have been repaired by working large groups
of men steadily digging up the shattered mains
and stopping the leaks. The San Francisco Coke
and Gas Company has completed one of the largest
gas holders on the coast at its works on Beach
Street.

and Cincinnati Tracthe Greensburg extension will be completed and in operation by
December 1st.
The electric power at Rushville
is
ready to be turned on at a moment's notice.
The new cars have arrived.
Pulse & Porter of Greensburg were the successful bidders and will construct the big power
plant of the Indianapolis, New Castle and Toledo
electric
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son has been incorporated for the purpose of
erecting an ice and electric plant.
The company
will furnish electric light and power to the southwest portion of the city.
Reeves & Co. of Columbus, Ind., are preparing
to put on the market a gang plow for use with
their traction engine.
The special features of the
new plow are a flexible frame and ability to turn
in a short space.
The company's factory will be
enlarged and the addition used to manufacture
these plows.
According to report the next Legislature will
enact a stringent law regulating automobile drivers
who ignore the rights of the general public. Especially are
the farmers demanding that a more
effective safeguard be given to them while sharing
the public highways with the automobilists.
S. S.

San

November 10. Improvements that
have been going on all summer on the Indianapolis

is

17,

B.

Indiana.

eontract
Electric

line

road from Benton Harbor to Paw Paw Lake by
way of Coloma. Surveyors are at work under the
direction of General Manager Mason of the Benton Harbor lines.
The line along the river to
Eau Claire will be completed by the first of December, it is said.
The Grand Rapids Electric Railway Company,
which has surveyed a line from Grand Rapids to
Greenville,
Mt.
Pleasant
and Alpena, passing
through Six Lakes, Langston and Entricari in
Montcalm County, has filed a trust deed to the
Cleveland Trust Company for money for construc-

Indianapolis,

creasing daily.
the

making

be

to

secured

Cleveland, November 10. The hearing of the
injunction case of the Cleveland Electric against
the Forest City Railway Company relative to the
use of East Ninth Street and Central and Quincy
avenues has been postponed until Monday. Negotiations have been begun between the two companies regarding certain agreements that shall hold
good in case a referendum vote is held, but they
There has been heavy
seem far apart as yet.
it

latest

The Washtenaw Light and Power Company has

Ohio.

in

in the Detroit,

The

tion

buying

others.

sorts

all

their

at

and

Michigan.
lines

Roanoke Rapids Power Company was held this
month at Roanoke Rapids, N. C, and the condition of the company's interests was shown to be
excellent.
W. M'. Habliston of Richmond, Va.,
was elected president and Winthrop Chauber treas-

The

incorporated with a capital
E. Leas, Bruce Rollman
O. M. C.

stock of $25,000 by John

the

in Virginia for the last 12 months is shown by
the taxes on railroads and electric lines which
increased from $652,695 a year ago to $732,469 the
Valuations are assessed by a compresent year.
mission.
The annual meeting of the stockholders of the

urer.

Manchester has been

November

Company

of Ander-

The

Gas and Electric Company has just
second 4,000,000-cubic-foot gas generator at the Martin station, six miles from San
Francisco. This plant, which was built primarily
to supply the three 5,000-horsepower gas engines
for driving dynamos, was of great value to the
company in supplying the city after the disabling
of its North Beach plant by the earthquake.
This
illuminating gas, of high quality, will be used to
run the gas engines as well as for lighting purposes. The 4,000,000-cubic-foot gas generator, which
was completed at the Potrero plant a few weeks
before the disaster, was fortunately not injured.
An additional 4,000,000-foot gas unit Will be inPacific

completed

its

making the combined daily capacity
two plants at the south end of the local
system 16,000,000 cubic feet per day. It is hoped
stalled

of

there,

the

that

the big gas engines will be ready to operate
full load on the dynamos within a few

with a
weeks.

The electric-lighting situation in San Francisco
has been far from satisfactory for several months
past.
There has been a great deal of trouble on
the lines, and circuits have remained open for hours
in districts where there seems no excuse for such
The city has never had an adea state of things.
quate supply of electric light and power, but it
has had much better distribution in past years.
The supply of current for operating the United
Railroads cars, a part of which is supplied by the
Pacific Gas and Electric Company, has also been
subject to interruptions, causing great inconvenience
to the public.
The owners of buildings in course of construction continue to arrange to install isolated electric
plants in the basements, so as to be sure of a
supply of light and power. The owners of the
new Halleck Building at the corner of Sansome
and Sacramento streets are in the market for a
.

November

17,
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furnish
direct-current
generator
to
lighting and elevator power.
dozen of such
plants have been ordered installed.

75-kiIowatt

A

terests being placed in charge of D. Edgar Manson, the manager of the Boston office, a position
which he has held for the last three years.

cluding Nineteenth Avenue, which was formerly
reserved as a boulevard.
The San Francisco Board of Supervisors has
finally passed the proposed street-car
ordinance,
and it is now unlawful to ride on the steps, outside the guard rails, upon the bumpers and within
the gangways of cars. If enforced, this will add
greatly to the comfort of passengers, as at the
rush hours every portion of the cars from fender
to
roof has been covered with struggling passengers.

The United Railroads of San Francisco has
commenced lighting Sutter Street with arc lights
suspended from its trolley poles, in compliance
with its agreement to supply lights when the municipality granted the corporation the privilege of
using overhead construction on that street.
The Cliff House line of the United Railroads has
resumed operation, after being out of business six

The Vaas a result of the earthquake.
Street line, which has been undergoing reconstruction from a cable road to an overheadtrolley line for several months, has been placed
in operation.
The City Council of Pasadena has accepted the
$36,000 bid of Charles C. Moore & Co. of San
Francisco and Los Angeles for installing a municipal electric-lighting plant.
It is understood that
Babcock & Wilcox boilers and a Crocker-Wheeler
generator will be included in the equipment. Bids
have been asked for on the necessary poles, lamps
and wires. The power station will be completed
in time for the reception of the machinery.

of

company forces of the New York Central and
Hudson River Railroad Company, has severed his
connection with that company and has been elected
vice-president and general manager of the Hicks

F. M. Mills and associates have asked for a
street-railway franchise at Sioux Falls, S. D., and
agree to have five miles completed by July 1, 1908.

Car Works of Chicago.
Mr.
capacity, will have sole charge
and business of the company, and

It is thought that an effort will be made to secure a right-of-way through Kenosha for the ex-

George

A.

Locomotive

PERSONAL
recently with the General Electric
Lynn, Mass., has gone to the University of Wisconsin as director of its mechanical
C.

J.

Steen,

Company

Professor Andrew Fleming West of Princeton
University has decided to remain there and has,
therefore, declined the office of president of the
Massachusetts Institute of Technology.

who
Manufacturing Company

has been with the Jeffrey
of Columbus, Ohio, for
10 years, recently resigned his position to

N. C. Kingsbury,

become vice-president of the Michigan Telephone
Company, with headquarters in Detroit.
Mr. J. W. Duntley, president of the Chicago
Pneumatic Tool Company, sailed for Europe on

November
the

G. L. Hunt, local freight agent of the Indiana,
Columbus and Eastern electric- railway at ColumN. A.
bus, Ohio, has tendered his resignation.
Thompson will succeed him. W. D. Harris has
resigned as passenger and freight agent of the
same company at Newark, Ohio.

Robert
the

Choate, for nine years manager of
(Mich.)
Traction and Lighting-

R.

Muskegon

department in Muskegon,
position with the Henry
L Doherty Company in Knoxville, Tenn. He
will be succeeded by Philip Buckley, an employe
of the Muskegon company.

Company's

has

commercial

accepted

a

similar

M. Dombrosky,

16 years in^The service
at Cleveland,
Ohio, has resigned his position to go to Rio
Janeiro, where he will superintend the inside telephone construction of the local tramway, light
C.

after

of the Cleveland Telephone Company

and power company. Recently Mr. Dombrosky has
been in charge of the Main, Ridge and West
exchanges of the Cleveland Telephone Company.
Robert L. Warner has resigned the position of

New

new

his

headquarters in

Chicago.

England manager for the Westinghouse
Electric and Manufacturing Company to become a
member of the brokerage firm of Warner, Tucker
& Co., in Boston. Mr. Warner has been connected with the Westinghouse company for 15
years.
The position of New England manager of
the company will be abolished, the company's in-

pany has purchased a

tension

ELECTRIC LIGHTING
Athey will
Wauneta, Neb.

in

C.

install

an

electric-light

electric-light

plant

plant.

has decided to
tric-light system at Lindsay, Neb.

Kenosha

The Greenville, Leland and Rolling Forks Railway Company, W. R. Barkesdale of Memphis,
president,
will
build an electric railway
Miss., to Leland and Rolling Forks,
miles.

from Greenville,
61

The Omaha and Council Bluffs Street Railway
Company is considering plans for new buildings
and a new power plant which will be required for
the increasing business of the company. The new
with' sub-stations, will cost about $250,000.

extend from Champaign,
Capital

Van Ackeren

Paul

and

The Champaign and Kankakee Electric Railroad
Company has been incorporated to build a line to

Tracy, Minn., contemplates putting in a municipal

Racine

Tenn.,

plant,

G.

site

Milwaukee,

of the
railway,

electric

John E. Sewell has resigned the position of
general manager of the Connecticut Railway and
Lighting Company, the resignation to take effect
December 1st.
He will take- a rest for the
benefit of his health.
A report that the company was to pass under the control of the Consolidated Railway Company has been denied by
the president of the railway and lighting -company, Mr. A. M. Young of New York:

install

an elec-

Chicago Heights.
Risser and R. A.
of Paxton, and others, incorporators.

stock,

McCracken

111.,

E.

$100,000.

to

D.

The daily average traffic of the Chicago and
Oak Park Elevated, with transfers, for the month
October was 49,759 passengers, an increase of
or 1.27 per cent., compared with October a
year ago.
Without transfers the average was 47,of

622,

An

and power franchise was voted
Oscar Nelson.

electric-light

Essex,

at

It

The

Iowa,

to

reported

is

Wymore,

plant at

that the Wabaska electric-light
Neb., will be rebuilt.

council of Franklin, La., proooses to estab-

an
mayor.

lish

electric-light

John

plant.

C.

Lewis

is

The Richfield (Utah) Electric Light and Power
Company has been incorporated with a capital
stock of $50,000.

The Carsons Light
Texarkana, Tex., has

Company

and

Power

been

incorporated

with

of
a

capital stock of $50,000.

The

Joplin Light, Power
Joplin,
Mo., has been
capital stock of $25,000.

of

Fire

Kenmare,

at

the

of

station

The

pany.

has

been

light

is

in

incorporated

with

a

D.,

$10,000.

Light

Electric

organized

plant

and Water Company

destroyed the power
Light and Power Com-

N.

Kenmare

loss

The Chelsea

and

Chelsea,

Wymore,

will

I.

install

an

Company
electric-

T.
of

Omaha, Neb.

George W. Burkitt and William Broyles will
establish an electric-light plant in Palestine, Texas,
all

the latest machinery.

Reynolds & Tucker of Tulsa, Okla., have been
granted a franchise to operate an electric-light plant
in that city.
It is proposed to expend $20,000 for
the purpose.

The City Council of Vicksburg, Miss., has
granted a franchise to Harry K. Johnson for the
construction and operation of
an
electric-light
plant,

to

cost

$250,000.

Citizens'
Light and Power Company of
Falls, Tex., has incorporated with a capistock of $10,000, by R. P. Walsh, A. Kahn
D. Davis, all of this place.
J.

The

Wichita
tal

and

The City Council of St. Paul, Minn., has decided to appoint an independent investigation into
the subject of maximum lighting and power rates
and has made a large appropriation for the purpose.

The Citizens' Light and Power Company of
Texarkana, Ark., has been incorporated by C. C.
Taylor, R. W. Rodgers, Claude L. Shepherd, all
of Texarkana, and others, with a capital stock of
$50,000.

The Perkins
Company has

(Okla.) Electric Light and. Power
been incorporated with a capital

stock of 5,000, to establish an electric-light and
power plant. Incorporators are J. A. Hert, John
Wagner, J. M. Boone and others of Perkins.
Scott, Jr., and John S. Henson are at
the head of the Thomasville Manufacturing, Electric Light and Power Company, which has beer,
incorporated with a capital stock of $11,000 for
the purpose of establishing an electric-light plant

W.

in

others are the incorporators.

The North Shore and Western Electric Railway
Company of Elgin, III, has been incorporated, with
stock of $50,000, for the purpose of
an electric railway between Elgin and
Evanston. Incorporators are William C. McHenry,
William A. Love, Ernest R. Fifer of Chicago and
Harry P. Parsons of Evanston.
a

capital

building

H. D. Smith of Appleton was elected president
of the Wisconsin Electric and Interurban Railwav
Association at Milwaukee on November 5th. The
vice-presidents are Thomas Higgins of Manitowoc,

W. Montgomery

of Madison and H. Warren
Superior. C. C. Smith of the Columbia Construction Company, Milwaukee, is secretary-treas-

of

A.

Thomasville, Ala.

Bids will be received until November 23d by the
commissioners of Indian affairs for furnishing
material and constructing an electric-light plant at
Shephard Freeman,
the Green Bay, Wis., school.
superintendent, Keshena, Wis., and C. F. Larrabee, acting commissioner, Washington, D. C, may
be addressed.

1

Henry A. Everett and

electric-light

of Marble Rock, Iowa, has granted
a franchise to Fred W. Smith of that place for the
establishment of an electric-light plant.

be equipped with

The Sioux Falls (S. D.) and Sioux City Electric
Railway Company has been incorporated with a
capital stock of $1,000,000 for the purpose of building an electric railway through the counties of
Minnehaha, Lincoln, Clay and Union. O. N.
Smith, Charles Fantle, Fred C. Whitehouse and

urer.

an

The Council

to

958, a gain of 689, or 1.46 per cent.

F.

and Ice

Neb.,
has granted
franchise to H. T. Clarke, Jr.,
Mr. Clarke will install a plant.

6th for a five-week trip in the interest

company's business. During this time he
will visit the important trades generally in England,
Scotland, France and Germany.

of

engineer

'

at

engineering shops.

the last

recently

until

and

make

will

lencia

a contract for furnishing street lights for the city
of Aberdeen, Wash., for a period of 10 years at
$6.66 per lamp a month.
The North Kittitas Rural Electric Company has
applied to the commissioners of Kittitas County,
Washington, for a franchise to construct and maintain a pole line for the transmission of electricity
along the county roads.
It is announced that government wireless-telegraph
stations will soon be erected at North Head, Wash.,
and at Cape Blanco. W. N. Concannon of San
Francisco, who recently completed a wireless station on Tatoosh Island, has secured the contract
for the new buildings.
A.

Berry,

Berry, in his
of the plants

months

The telephone and telegraph companies have been
asked to bury their wires in the business portion
of the town of Riverside, Cal., before the proposed
system of ornamental-cluster street lights, similar
to those in use in Los Angeles, is installed.
The Gray's Harbor Electric Company has taken

ELECTRIC RAILWAYS,
The Akron and Youngstown

City Railway Comof five acres in Diamond
Ohio, for the erection of a power house.

The Lakeside Realty Company has been granted
the right to lay tracks and run electric cars along
a number of streets in the Sunset district, in-

409

fected

a

consolidation

of

his

the
the

have perToledo-Point Place
Ottawa Beach and
with a capitalization
associates

Railway Company and
Southern Railway Company
of $15,000,000, under the name of the Toledo,
Ottawa and Northern Railway Company.
Articles
of incorporation have been filed with the
Michigan secretary of state.

The

contract for the erection of five sub-stations
Buffalo, Lockport and Rochester electric
has been let for stations at Brockport,
South Greece, Albion, Medina and Gasport, N. Y.
All must be completed before January 1st.
Power
will be supplied by the Niagara Falls Electrical
Transmission Company.
The building and equipment of each station will cost $14,500.
for the
railroad

A

new

has been formed in
purposes to build a longdistance
fast-service
line
from Pittsburg down
the Ohio River, one branch going up the Beaver
Valley to Newcastle, a distance of 52 miles, and
the other down the river to the new steel town
of Midland.
It will connect
at Newcastle with
the Sharon and Newcastle trolley and will form
a part of a Cleveland-Pittsburg system. Grading
for the Sharon-Cleveland line is under way and
the building of the road will be started early
next spring. The entire line will be 150 miles.

Sharon,

traction

Pa.,

syndicate

which

An agreement is said to have been reached
between the Oerlikon and the Siemens-Schuckert
works to commence immediately the plant for the
St.
electrification
of the whole length of the
The section from Zurich to
Gothard railway.
Lucerne is to be constructed first as an experiment.
This first section is the only one at present approved of by the Federal Railway Department,
but it
convert

is

at

stated
its

that

own

a syndicate has offered to
cost the whole part of the

which is situated in Switzerland by 1909, and
transfer it to the Swiss government on terms
yet to be agreed upon.
line

to

few days ago, 100 workan attempt to lav the tracks
of an electric railway across . those of a steam
The steam-road officials objected to the
road.
However, the
electric road crossin°- its tracks.
job was nearly completed when the steam-railroad
men learned what was going on and they quickly

Near

Louisville, JYy., a

men were engaged

in

sent 300 laborers to stop the electric fellows and
fidit ensued, which was
tear up the tracks.
expected, and, knowing they would be outnumbered in case of trouDle, the electric-road gang

A

November
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4io
from
had made preparations to charge the rails
After 40 ot
the trolley wire, which was done.
other 200
the intruders were severely shocked the
kept away, and thus electricity triumphed.
The Montgomery Traction Company of Chns-

driven by the company's two-horsepower
alternating-current motor. Ihe G. I. flush receptacle and attaching plug is listed and illustrated
in Bulletin No. 615, issued for September, 1906,
by the Stanley-G. I. Company.

.

POWER TRANSMISSION,
The Big Bend Water Power Company
Wash., of which E. P. Spalding
shortly let the

will

power

large

contract for the

is

of Spomanager,

erection

of a

plant.

The Rapid River Light, Power and Transit
Company will make a final survey at once for its
proposed power plant near Rapid City, S. D. it
is

about 3,000 horsepower.

develop

proposed to

Kettle Falls Power and Irrigation Company of Spokane, Wash., has been incorporated
The company
with a capital stock of $500,000.
plant
has purchased from J. W. Reynolds a power
on the Colville River, near Kettle Falls, Wash.,

The

also a grist

and lumber

mills will be

These

mill.

enlarged and an electric-light plant put

in.

This

to furnish towns in that vicinity with
power.
electric lights and to supply the mines with
H. J. Cole, Charles V. Roberts and others of Spo-

plant

is

Electrical Trades Asof Chicago was announced for Friday
evening of this week in the breakfast room of the
Grand Pacific Hotel. M'r. Frederic P. Vose, Marquette Building, is secretary of the association.

The Railway Signal Association has published
two volumes a "Digest of Proceedings" of the
association from 1S95 to 1905, inclusive. The books
are attractively bound in green cloth and the contents is of such a nature and so arranged as to
form a convenient railway-signal reference book.
Papers, reports and discussions of the Railway
Signal Club and the Railway Signal Association
have been grouped for ready reference. For the
purpose of record a brief outline of the origin and

'in

together with
The papers cover
a list of officers and members.
all branches of railway signaling and contain much
engineer
Balliet,
S.
H.
information.
valuable
maintenance of way and connected with the electrical division of the New York Central and Hudson River Railroad, Grand Central Station, New
York city, is secretary-treasurer of the association.

purpose of the association

way, and if so great an electric development can
be realized, there would be a greater incentive to
construct the works as a national undertaking.

PUBLICATIONS.
&

Philadelphia, Pa., are distributing
catalogue of their different types of
galvanometers, portable testing batsets,
The book contains illustrations of the
teries, etc.
different apparatus listed.
Co.,

Postoffice

reported that the British

is

it

of Valparaiso, Ind.,
of which E. H. Heilstedt is secretary, intends to
build a factory in Canada for the manufacture
The location has not been finally deof mica.
cided upon, but plans are in process which show
that almost as large a plant will be erected in
Canada as is now located in Valparaiso. When
the Canadian plant is completed, it is the intention of the company to manufacture, in adAn
dition to mica, oilcloths, varnish and tapes.
interesting feature will be that the plant is designed to be absolutely fireproof, and its construction is to be almost entirely of steel and

cement.

Among recent shipments by the International
Telephone Manufacturing Company, Chicago, were
orders of apparatus for the public-service system
of the municipality of Neepawa, Man.; the St.
Catharine and St. Basile telephone companies of
the Compania
St. Catharine and St. Basile, Que.
Telefonica Do Estado De Sao Paulo, Sao Paulo,
Brazil
Rosalia Telephone Company, Rosalia, Mexcompany in Athens.
ico,
and the telephone
Greece. This company also has practically ready
for shipment a 4,800-line capacity, 1,200 installed,
;

;

central-energy
lamp-signal
multiple
switchboard
equipment, with additional telephones, for the municipal public-service system at Port Arthur, Ont.,
and a similar equipment for Fort William, Ont.,
and a 500-line equipment for West Fort, Ont.

Mr. W. W. Merrill, secretary of the Chicago
Fuse Wire and Manufacturing Company, announces

Consul Albert Halstead of Birmingham, England,
says that

The Chicago Mica Company

Department proposes to use motor mail wagons
where at present horse mail wagons are used, and
it is
so well satisfied with experiments made
with motor mail wagons as to intend to introduce
them on all the long-distance horse-coach routes,
and later to carry not a little of the mail now disThis proposed larger use of
patched by train.
motors for mail purposes, taken in connection with
the experiment that is now being made in North
Staffordshire to carry pottery to Liverpool and
from Liverpool by large motor" freight
grain
wagons, is one of the significant developments of
the use of automobiles in the United Kingdom.

that

that M'r. G. A. Knoche will represent that company
Mr. Knoche was
as agent in the southwestern states.
with the Wesco Supply Company for a number of
His
years in the capacity of purchasing agent.
headquarters are at 539 Frisco Building, St. Louis,
where he conducts his business under the name
of the Mutual Sales Company.
His intimate knowledge of the requirements of the electrical trade
unquestionably
in
increasing
the sales
will
result
of the well-known products of the Chicago Fuse
Wire and Manufacturing Company, particularly
"Union" enclosed fuses and blocks, which are approved by the Underwriters' National Electric Asalso, by the Factory Mutual Laboratory
sociation
of Boston, "Union" switch outlet boxes, conduit
boxes and covers, fuse wire and fuse links.
;

little

The Manhattan

Electrical

Company,

Supply

17

Park Place and 14 Murray Street, New York, and
188 Fifth Avenue, Chicago, issues several leaflets
describing some of its specialties, such as bells,
dry batteries, telegraph

switches,

time

outfits,

etc.

A

neat booklet has been sent out by the Fostoria Glass Specialty Company, Fostoria, .Ohio, in
which the advantages of the Noblac inner globe
are set forth. These globes are made in many
sizes and shapes, as shown by the illustrations in
the booklet.

The De La Vergne Machine Company, foot of
One Hundred and Thirty-eighth Street, New
York city, has just issued a circular describing
East

These towers will
water-cooling tower.
the water to from five to 15 degrees below
the temperature of the atmosphere.
Klein

its

given,

AUTOMOBILES.

says: The report of the
engineer in charge of the Georgian Bay Canal
survey will show the feasibility of a hydro-electric
development of 1,250,000 horsepower along the
It is now claimed that an expenditure of
route.
$100,000,000 would be justified by the increased
afforded transportation of the products
facilities
of the West to the seaboard by this great water-

The Canadian Engineer

Queen

is

_

kane, Wash., are incorporators.

a neat
testing

AND SCHOOLS.
of the

sociation

secretary.

kane

SOC1ETIES
The annual dinner

1906

TRADE NEWS

tractor

capital

tiansburg, Va., has incorporated with a
line 2%
of $10,000, for the purpose of building a
Va.
miles long from Christiansburg to Cambria,
H. Tompkins
C. A. Johnston is president and M.

17,

cool

The Westirighouse

and

Electric

Company, Pittsburg,

Pa.,

Manufacturing
No.

has issued circular

describing starting and field rheostats. The
1 139,
circular contains detailed description and illustrations of the various parts of its standard rheostats
and describes the methods of mounting the comlist of cirplete devices on the switchboard.
culars in force on September 1, 1906, is given in
the last pages.

A

Circular No. 798, issued by the Stanley-G. I.
Electric Manufacturing Company, Pittsficld, Mass.,
discusses the advantages of Stanley-G. I. alter-

nating-current motors for driving laundry machinery.
An illustration is given of a laundry ex-

BUSINESS.

MISCELLANEOUS
The new Gamewell police-alarm system

in

Mem-

Tenn., has been placed in commission and is
Forty-four boxes are placed
highly satisfactory.
Besides the patrolmen some of
about the city.
the responsible citizens will carry keys and have
the right to turn in fire alarms and police calls.
The patrol-wagon stations are connected with the
alarm boxes also by telephone.

phis,

A

new naval-auxiliary vessel of 11,000 tons, with
a length of 450 feet, has been built to accompany
a squadron of British warships as a floating machine shop. It contains an electric generating plant
of large size, and all of the machines and cranes
are to be worked by electric motors. It will carry
a crew of about 300 men, mostly artificers, and is

A

apparatus.

space-telegraph

with

provided

No. 834,476, for an
clastic-fluid
nas been granted to Oscar
Junggren of Schenectady, N. Y., who has asMr.'
signed it to the General Electric Company.
Junggren calls the machine a multistage turbine.
Within the casing are rows of wheel buckets
mounted on a shaft, and inlet nozzles, in combination with wheel webs for carrying the buckets.
Means are provided for dividing the casing
into compartments or stages in such manner that
a

United

States
turbine

compartment

high-pressure

more rows

patent,

stage

or

contains

wheel buckets than does a lowpressure compartment or stage.
There are intermediate buckets for the high-pressure stage only,
and nozzles for discharging fluid under a. predetermined condition as to pressure and velocity
against the wheel buckets.
of

M. W. Dunton & Co. of Providence, R. I., announce that they are making a "special drive" on
their regular cotton sleevings for electrical purposes, and have made a reduction in price, in
spite of a stiff cotton market.

Harvey
is

Hubbell (Inc.)
sending to the trade a

of

Bridgeport,

new catalogue
the many new

in

Conn.,

which

specialties
attention is directed to
shown therein, original in design, practical and said
The high reputato be unequaled in their class.
tion and Ai quality that have characterized the
Hubbell lines in the past will, it is promised, be
maintained in the future.
.

per

Eighty-five

cent,

of the

floor

space

in

the

main building of the Coliseum is already sold for
Managing
the Chicago electrical show in January.
Director Niesz is just now giving much of his
attention to the matter of reduced railway rates
from points in the Middle West, and for this
purpose it is probable that the contemplated organization of the Allied Electrical Trades Association will be revived.
Electric Company of Chicago is
trade circulars descriptive of its
Duplex lamp guard. One of the features of the
Duplex is that it does not require removal from
It is
socket to insert or withdraw the lamp.
strongly made of carefully tinned wire, and the
attachments are made of clamping springs which
effectually prevent guard slipping- from the socket
This
or opening and exposing lamp to injury.
guard will inclose either a 16 or 32-candlepower

The

Central

sending

to

the

incandescent lamp.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Zssued (United States Patent
Dental Handpiece. Wallace W. Freeman,
834,899,
Norfolk, Va. Application filed August 22, 1905.

An

which has an
drives
a
shaft
the shaft passing through the hand
with a number of exterior pockets covers the molor and has a number of removable field
cnils and a notched V-shaped ring core or pole piece
The cores form a part of a ring. A
for each coil.
resistance coil is placed in each shell and means carried by the hand piece arc provided for controlling
piece.-

the

A

on

14,

An

motor

electric

armature

agara

it,

shell

resistance.

N. Y.

Falls,

Renewed

1905.

furnace

electric

Ohio.

Dayton,

Application

October

filed

A

iqo6.

wall

or

walls of>

re-

to prevent substantial diversion of the current
through the base.

Thermostatic
Walker, Harrow,

March
The
in

Charles
L.
Application filed

Circuit-closer.

England;

1904.

25,

circuit

is

made

or broken by the
it

is

movement of a
actuated by a sudden rise

temperature.

is

a

Rheostat. Orvillc T. Weiser, Philadelphia..
834.953Pa., assignor to Siegmund Lnbin, Philadelphiaj
Pa.

Electrical

Furnace.

Frank

J.

Tone,

Ni-

Application filed February 7, 1906.
members connecting resistance
arc supported by and insulated from

Conducting

The

frame

has

which terminal plugs arc adapted to pass
of certain of the conducting members.

a

ventilating

fireproof

cover

coils
in
a frame.

through

Fuse. John J.
Application filed March

Electric

^34,989.

Mass.
It

is

adapted to

into

sockets

Miley, Boston,
1906
be connected with the more or less
5,

fuse-blocks,
terminals
of
different
separated
terminal plates, one of which has a longitudinally-slotted portion corresponding in length to the
difference between the closely disposed and the widely
separated terminals of the different fuse-blocks.

widely
having

Incandescent Electric Lamp. George P.
McDonnell, St. Louis, Mo., assignor to the
American Electric Company, East Orange, N. J.
Application filed September 1, 1905.

834,990.

the carbon filament are embedded
Inlead wires sealed in the glass consome distance from the ends of

The extremities of
in

rotary

series

834,948.

has a side

thermometric liquid when

member forms one terminal of a circuit.
stationary terminal and a member between
the terminals and normally independent of the circuit.
The rotary member lias a cam- face which en pages the
member to force it into contact with the stationary
terminal and complete the circuit.

There

6,

sufficient

29,

1903.

November

fractory material held together so as to be movable away
from the charge; a refractory base} electrodes and interposed conducting material adapted to remain unfused at the working temperature of the furnace, the
base being- provided with a space for a cooling medium

'^34952.

Electric Igniter. Joseph N. Kelly, Day834,912.
ton, Ohio, assignor of one-half to G. H. Geiger,

Office)

Application filed September
April 6, 1906.

a glass

mount.

nect to the
the filament.

filament

Arthur F. Poole, WheelElectric Clock.
834,995.
ing,
W. Va. Application filed December 6,
1900.
A master-clock has an equalizing mechanism. There

November
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17,

is
mechanism operated by Llie motive power actuating*
secondary clocks, and arranged to operate the equalizing
A
mechanism of the master-clock in one direction.
clock mechanism is arranged to actuate the equalizing
mechanism in the opposite direction and to return the
equalizing mechanism to its normal position once in

or

hours,

twelve

multiple

thereof.

Wave-form

Electric

834,998.

a

Tracer. Harris
Application filed July

Ryan, Ithaca, N. Y.

1905In combination with a vacuum tube and
producing a pencil of rays therein, there

a

which intercepts the pencil of rays,
a luminous spot to appear upon the
electro-magnetic means are provided for
the pencil of rays to cause the spot of light to
curve upon the screen.
screen

causing

and

is

for
fixed

thereby
screen;

moving

Sven
Self Electric Massage Apparatus.
E. Schmidt, St. George, N. Y., assignor to

835,082.

R.

John O. Peterson, Brooklyn, N. Y.
tion filed February 8, 1905.

Applica-

mounted on a
rollers
are
relation to each other and at a disare electrically insulated from each
and arc charged with a filling fluid substance.
There is an absorbent covering on the rollers and
current to porelectrial
appliances
for transmitting
tions of the body of the patient when closing the gap
between the rollers.
Hollow

fixture

massage

fluted

Electric Bell.
Charles M. Proctor, DeMich., assignor to the P. R. Manufacturing Company, Detroit, Mich.
Application

835,199.

troit,

December

filed

The contact

26,

1905.

for

the circuit breaker is secured in an
insulator clamped in the channels of a bifurcated
post
which is in metallic connection with the base-plate.

Coupling

835,211.

Device.

Charles

E.

Atkinson,

Richmond, Ind., assignor of one-third to John
M. Lontz, and one-third to Alexander Gordon,
Richmond, Ind. Application filed October 20'
1905.
In the coupling of wires, particularly for electric
cirtwo wedge-shaped members have at the larger
end of each a wire socket and engaging longitudinal
dove-tailed parts, which parts are wider at
one end
than at the other, whereby increased strain
on the
wires increases the force of engagement between
the
cuts,

parts.

handle in parallel

lias

screwed

Circuits.

Application

rotary lamp switch has a rotary contact.
A handle
operating this contact is normally movable in one direction without operating the contact.
Means are provided for indicating the position of the movable contact and there is a ratchet connection for positioning
the indicating means relatively to the movable contact.

1906.

8,

terminal

which

Mo.

A

3,

a screw threaded opening
compressible insulating-cord
containing a number of conducting-wires. The threads
of the opening confine the cord against longitudinal displacement and fastenings are provided for securing the
ends of the conducting-wires in place in the fixture,
whereby the cord is prevented from unscrewing.

into

Electric

for
Louis,

St.

October n, 1904.

filed

J.

trace a

Means

Controlling
835,074.
Julius K. Lux,

Arvid
Fixture.
H.
Application filed Jan-

Electric
Terminal
Svensson, Buffalo, N. Y.

83S.0O3-

uary
The

inally closed low resistance path in shunt with it and
the other winding connected with the cord circuit so
that the connection of the cord circuit with the line
destroys the sub-station control of the line signal.

means
is

411

tance
other

a

They

apart.

Dynamo-electric Machine. Robert Pohl,
Bradford, England, and Felix Pohl, Cologne,'
Germany, assignors of one-half to the Phcenix
Dynamo Manufacturing Company, Bradford,
England. Application filed January 28, 1905.

835,227.

There

is

an

armature,

and

field-poles

yoke

Inter-

mediate pole pieces are placed between the main
fieldpoles and have their effective faces so shaped as
to increase in breadth toward the main poles whose
polarity
is|
contrary to that of the respective intermediate poles.

H

Plate for Secondary Batteries. James
Robertson, New York, N. Y., assignor to
William D. Elger, Brooklyn, N. Y. Applica-

835,229.

tion

February

filed

1904.

1,

Renewed March

1905.

3,

Formed

each side of the plate are registering and
oppositely communicating recesses, each being formed
in
the arc of a circle, whereby finely tapering parts
are
formed between the ends of the recesses and at each
side of a central aperture, the bottom surface
of each
recess being longitudinally grooved.
in

Plug
Frank J.

Socket

835,258.

A

NO. 835,023.

— TRANSFORMER.

for Operating the Switches, Frogs
Signals of Electric Tramways. Leonard
Atkinson, Christchurch, New Zealand. Application filed April 18, 1906.
The signals, switches and frogs are operated simultaneously by means of a mechanical device.

Means

835,006.

Torpedo-setting Mechanism.
Chamberlain, Los Angeles, Cal.
filed April 19, 1906.

Telegraphic Tape Perforator. Patrick B.
Delany, South Orange, N. J., assignor to the
Telepost Company of South Dakota. Applica-

Chester L.
Application

835,097.

and

An

electromagnet

controls

The electromagnet is conazine to delivery position.
nected to a main-line circuit. A second electromagnet
controls a torpedo-delivery means and is connected to
a train-closed

local

circuit.

835,013.

tion filed

November

1,

1904.

A

polarized relay and two magnets are so connected
that the magnets are controlled by the armature of the
relay and the relay is controlled by the armatures of
The relay is also controlled by an indethe magnets.
pendently operated key.
,

Transformer.
near Berlin,
litz,
January 17, 1905.

835,023.

Hermann

Heinicke,
StegApplication filed

Germany.

Device for Reversing and Automatically
835,103.
Blocking Trains on Electro-dynamic Traction
Railways. Julien Dulait and Leon Rosenfeld,
Charleroi, Belgium. Application filed February
8,

Protective
Circuit
Jackson, Madison, Wis.

835,025.

tember

a
railroad track.

Samuel G. Penney,
Insulating Compound.
Allegheny, Pa. Application filed June 19, 1906.

835,113.

This

24,

the

An adjusting mechanism for switch and outlet boxes
comprises, in combination with a box having apertured
lugs therein, bracket members adapted to be fixed to a
wall and having sliding connection with the box and
clamping-screws mounted in slots in the box and adapted
to hold the latter in adjusted positions in relation to
the bracket members.
Telephone

S.55, 046.

Chicago,

111.,

System.
assignor to

Alfred
Stromberg,
Stromberg-Carl-

insulating sleeve surrounds a pilot burner and an
in metallic connection with the

incandescent filament is
sleeve and the burner.

835,142.
ler,

of a coating of silicate of
soda, created a double silicate by the addition and incorporation of a solution of lime, to which is added by
incorporation a solution of soap, pulverized asbestos and
mica.

Terminal Tip
Wires. Gustave L.

835,158.

for

Electric

New

Herz,

August

15,

Conducting
York, N. Y.

plates are riveted together to form a spool
around which the wire may be w-ound and a shank is
formed integral with one of the end plates to which
the wire may be secured, the shank having a hole in it
through which the end of the wire may be passed to
more securely lock the wire in position.
.

Telephone. Robert
835,181.
Cruz, Cal. Application

son Telephone Manufacturing Company, RochY. Application filed November 24,
ester, N.

hook

normally

open

automatically

close

a

has
to

A.
filed

Davidson,

May

14,

Santa
1906.

talking-circuit, a receiverthe circuit when the re-

is removed, and means independent of the hook
and operated from the central office for opening the
circuit, the hook controlling the circuit-opening means
to restore the sytem to normal.

ceiver

1902.

A

,

and

relay

System.
Harry G.
Telephone-exchange
Webster, Chicago, 111., assignor to the Stromberg-Carlson Telephone Manufacturing Company, Rochester, N. Y. Application filed May

835,047.

A

I903of this telephone
cut-off relay one winding

feature

wound

system
of

is

which

double
has a nora

Selective
System. William
R.
Whitehorne, Bethlehem, Pa., assignor of one-lialf to
Barry MacNutt, Bethlehem, Pa.
Application

835.269.

March

filed

1906.

15,

A

number of telephone instruments are connected on
the same line each instrument having an electromagnetic signaling device provided with a plurality of paths
for the magnetic flux, and having an operating member
included in but one of the paths. Means are provided for causing at will the operation of the member on any one of the instruments without operating
the members of the other instruments.

Handle for Electric Snap Switches. Gilbert W. Goodridge, Bridgeport, Conn., assignor
to the Perkins Electric Switch Manufacturing
Company, Bridgeport, Conn. Application filed

November-

21,

1905.

The

insulating body of a switch handle has a threaded
plunger and spring in it and has a bottom projection
with shoulders.
retaining cup
is
fitted
over the
projection and flanged over its shoulders.

A

Telegraph Pole.
Broderick Haskell, FrankPa. Application filed May 7, 1906.
A number of uprights of U-shape in cross section are
held together by clips.

835,279-

Pole for Telegraphs, etc. Broderick HasFranklin, Pa. Application filed May 7,

835.280.
kell,

This is similar to the preceding patent and
of three U-shaped uprights held rigidly together.

lin,

Telegraph Pole.
Pa.

Similar to
fastening a

Application
the

two

consists

Broderick Haskell, Frankfiled

foregoing

May
and

31,

1906.

defines

number of uprights together

to

means of
form one

piece.

835.282.
bell,

tober

Incandescent-lamp Cluster. Harvey HubBridgeport, Conn. Application filed Oc15,

1904.

Electric Bell. Harold W. Eden, Detroit,
Mich., assignor to the P. R. Manufacturing
Company, Detroit, Mich. Application filed De-

casing is adapted
to hold a bodyand in connection with a shade holder
adapted to carry a shade which is removable over
the body. The casing is provided with slots through
which contact plates may be; passed to engage the contacts on the body.

insulating
carrying contacts,
it

is

Toll Collector. Harold D. Stroud, Chicago, III, assignor to the Stroud International
Measured Service Company, St. Louis, Mo.

835,292.

filed February 8, 1904.
This invention relates to pre-payment telephone service.
The coin chute has branch ducts, and a tilting platform is located at their junction and adapted to support
a coin or toll piece in such a position that it will be
struck by another passing down the chute and directed
Means are provided for tilting
into one branch duct.
the platform to pass the coin into the other duct.

Application

835,183.
'

cember

26,

1905.

gong and an

electromagnet, a vibratory
armature, an independently pivoted hammer and a connection between the armature and hammer adjacent
to the pivot of the hammer whereby a compound lever
of the third class is formed which is actuated by the
magnet in a direction to strike the gong.

There

is

a

.

7.

Distributing Board. Charles
E.
White,
Chicago, III, assignor to Frank B. Cook, Chicago, 111. Application filed March 24, 1906.
The line side and switchboard side of a telephone
exchange distributing board extend in the same direction and) lie in planes at an angle to each other.
The
board has wire-guiding means on it.

An

1904.

Two end

It

a

is

835.281.

ruary 16, 1906.
The insulation is composed

filed

shell

1906.

Wilson H. StrickInsulating Composition.
Columbus, Ohio. Application filed Feb-

Application

etc

Applica-

lin,

Howard Lyon,
Automatic-lighting Burner.
Oneonta, N. Y. Application filed May 2, 1905.

the

central-energy system with line and cut-off relays
supervisory signal.
A circuit in shunt of line
is provided by the cord-connecting apparatus and
(See cut.)
this circuit controls the supervisory signal.

lever is vibrated.

An

N. Y.

835,278.

835,138.

A

Adjustable Switch Box. Silas D. Slocum, Alexandria, Va., assignor to' Leon W.
Application filed SepBossert, Utica, N. Y.
tember 18, 1905.

carbon

number of locking-recesses for the reception of the nin.
The drop is positively moved to operative position when

transmitting induction coil is placed at the juncture
of telephonic current-transmitting circuit-sections.
relay or reinforcing apparatus is associated with the
induction coil and means independent of the induction coil are provided for adjusting .the relative resistance and capacity of the circuit sections.

835,039.

byerite

and

George M. Dressel, Belpre, Ghio. Application filed March 12, 1906.
A drop slidaby mounted in a casing is provided witli
a laterally extending pin. A vibrating lever is pivotally
mounted on the casing and has one end bifurcated and
its
opposite end formed with a cam-face defining a

835,037.
ratus.

A

cent.,

and

A

Telephone Repeater ircuit and AppaHerbert E.
Shreeve, Newton, Mass.,
assignor to the American Telephone and TeleApplication
graph Company, Boston, Mass.
filed January 24, 1906.

cent.,

Bradley L. Stone

Telephone Attachment.

835,119.

1904.

resistance placed in a circuit is normally short
solenoid connected in
circuited by a knife switch.
series with the circuit attracts an armature which is attached to the knife switch by a slotted link which
allows it to exert a pull on the switch only after an
interval.
The pull opens the switch and cuts Hie resistance into the circuit.

composed of maltha twenty per

.is

thirty per cent., benzine twelve per
tetrachloride thirty-eight per cent.

Dugald
Device.
C.
Application filed Sep-

A

1905.
switch on the train controls a motor which operates
single reversing switch placed in each section of a

A

A

transformer for high-tension electric currents for
the production of electric waves for wireless telegraphy,
therapeutic and other purposes comprises an insulated
metallic core, a coil wound round the latter and sliding
on it in axial direction, and a condenser connected di(See cut.)
rectly with the ends of the coil.

Lamps,

Electric

York,

835.268.

movements of a mag-

the

for

New

filed

There
washer

TELEPHONE SYSTEM.

NO. 835,046.

Russell,

February 23, 1906.
terminal is formed with an inturned flange.
supporting base of insulating material. A
of insulating* material bears on the inturned
flange of the shell terminal and interlocks with
the base
and shell terminal. A central screw extends through
and locks the parts rigidly together.
tion

-

,

Electric Meter. William H. Pratt, Lynn,
Mass., assignor to the General Electric ComApplication
pany, Schenectady, N.
filed
April 20, 1904.
A magnetic core comprising three parallel members
joined at one end has a potential-coil mounted on the
A rotatable disk is mounted opposite
central member.
the central member and a second core extends into
close proximity to the members and forms therewith

835,321.

Y

November
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Lynn, Mass., assignor

closed magnetic circuit for the potential-coil
winding is arseries
of the disk
the other side
ranged/ opposite the central member on
of the disk.

nearly

a

A

independent

of Valve Control. Frederick A.
Rochester, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed February 23, 1906.
The several motors each have a separate circuit con-

conductive coating
fine mesh secured to the frame.

having a

a

metallic

Receptacle. Charles H. Hill, Schenectady,
N. Y., assignor to the General Electric ComSchenectady, N.
pany,
Y. Application filed
February 11, 1905.

835,427.

device whic.i altogether have a common control
Several master-controllers are connected to the
relay governs the operation of each
control circuit.
circuit controlling device and means are associated with
for controlling one of
master-controllers
each of the
the relays.
trolling
circuit.

A holder is secured to one side of a panel and both
holder and panel have openings which are in line with
each other.
plug is adapted to be placed in the holder
and a lamp passes through the holder into the panel-.
_A transparent device covers the opposite side of the
panel opening.

A

A

Thermal Cut-out. Ernst J. Berg, Schenectady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

835.388.

Silver.

James Snodgrass. Johannesburg, Transvaal.
Application filed January 3, 1906.
The cathode comprises a metallic frame and a fabric
and

System

Willard,

The process consists in mixing a quantity of powdered
from
material with a vegetable oil substantially free
conglycerin, applying a film of the compound to the
heat.
film
by
the
ductor, and hardening
835,329.

Lamp-shade Holder. Henry A. C. Hell835,422.
Application filed April 26,
yer, Tenafly, N. J.
1906.
A body has a neck and is provided with two downwardly and outwardly inclined annular flanges at its
lower end between which the shade is clamped, the
outer flange being narrower than the inner one.

of the three coils.

coil

1906.

Precipitating Gold and

all

835,382.

Process of Insulating Electrical ConductGeorge H. Rupley, Schenectady, N. Y.,
ors.
assignor to the General Electric Company,
Schenectady, N. Y. Application filed January

for

blocks.
The transformers of adjacent
circuits of the
blocks supplied from the same supply conductors are
oppositely connected, and a short rail-section interposed
betwen two adjacent blocks supplied from different conductors.

General Electric
Application filed

solenoid having three coils and a core common
the coils has insulated contacts on each end of
the core and fixed contacts co-operate with the core contacts and form the armature terminals of a reversible
Leads are connected with the contacts
electric motor.
on the core and with the end leads and a pole changer
central
at a distant station controls the polarity of the
to

835,327.

Means

the

A

William
Electric Measuring Instrument.
H. Pratt, Lynn, Mass., assignor to the General
AppliElectric Company, Schenectady, N. Y.
cation filed May 24, 1904.
on a
is mounted
A frame of non-magnetic material
Permanent magnets are supported by the frame
base.
which
against
and extensions on the frame form jaws
position by
pole pieces for the magnets are clamped in
(See cut.)
the action of the magnet.

835,322.

13,

to

Company, Schenectady, N. Y.
June 7, 1905.

June

An

1,
1903.
inductance

combined with one of the two

is

Signaling
System.
Wesley
E.
Laird,
Mass., assignor to the Stanley Electric Manufacturing Company, Pittsfield, Mass.
Application filed July 22, 1904.
Means controllable from a distance are adapted to

835,441.

Pittsfield,

fuses.

of

screen

1906

17,

which, in one position, operates

set a step-by-step device
a switch controlling an

Means

electroresponsive

signal

device.

provided for resetting step-by-step device
and a switch is provided for opening the circuit of the
signal device while resetting the step-by-step device.

Current Rectifier. William S. Andrews,
Schenectady, N. Y, assignor to the General
AppliElectric Company, Schenectady, N. Y.

835,344.

are

835,444. Induction-motor Control. Marius C. A. Latour, Paris, France, assignor to the General
Electric Company, Schenectady, N. Y. Appli-

filed August 13, 1904.
Reactance-coils are connected respectively with the
three line conductors and meet at a common point.
Three electrodes are connected respectively with the
line conductors and an electrolyte is in contact with
Additional electrodes are provided in
the electrodes.

cation

cation filed March 27, 1905.
The motor is controlled by varying the distance
tween the poles without varying their number.

Instrument. Edwin
assignor to the

Electrical Measuring
835,461.
F. Northrup, Philadelphia,

&

Leeds

be-

Pa.,

Northrup Company, Philadelphia, Pa.

Application filed May 26, 1906.
A number of current-carrying coils are mechanically
free to move in the field of a magnet in such a manner
that as one of the coils moves more into the field the
other coil will move more out of the field, and vice
versa, circuit connections are provided for connecting
the coils each in a separate branch of a divided circuit, the movements of the coils due to the current in
the circuit being independent of the strength of the
current but a function of the ratio in which it di
vides in the branches.

Combined Reflector and Guard for ElecLamps. George A. Russell, Worcester,

835,475.

—

835,416.

MEASURING
INSTRUMENT.

NO. 835,322.

— REGULATOR

Richard Fleming, Lynn, Mass.,
the General Electric Company,
April 30,
Schenectady, N. Y. Application filed

Cut-out.
8iq 353
to
assignor
1903.

in engagement
pair of line-contacts are normally
and a switchwith a contact-strip mounted on a base,
of its faces
two
to
secured
plug having contact-plates
between the respective memis adapted to be inserted
contacts.
of
pairs
bers of both

A

System of Electrical Distribution. Richto the
ard Fleming, Lynn, Mass., assignor
Y.
General Electric Company, Schenectady, IN.
Application filed October 13, 1905.
An alternating-current circuit has means for main-

875 354

constancy of the curren

the

circuit

and

between two
"work-drcuit has one terminal connected
the other terminal beof the rectifiers of one pair and
There are
pair.
other
tween the two rectifiers of the
and means
arc-maintaining circuits for each rectifier
aimng
arc-main
the
of
all
are provided for supplying
source as that supcircuits with current from the same

A

plying

1

the

rectifiers.

Charles T. Mason,
Telephone Receiver.
Sumter, S. G, assignor to the Sumter Telephone Manufacturing Company, Sumter, b. C.

835,361.

March

1906/
7,
magnet project through a cup
have coils
placed at the front end of the magnet and
rests o
on them within the cup. The rim of the cup placed o
is
A diaphragm
the front end of a casing.
perforated cap which
a
under
clamped
is
and
cup
the
is

Application filed
The pole-pieces of

NO. 835,484.

a

.

earpiece
screwed on the rim of the cup. An
screwed into the casing over the cup and cap.
is

Maurice Milch,
835 363 Constant-current Generator.
'Schenectady, N. Y., assignor to the^ General
AppliElectric Company, Schenectady, N. Y.
cation filed April 3, 1905.
cross-magIn this generator means are provided for

Mass.,

INDICATOR.

CIRCUITS.

for connecting the
the electrolyte, and there are means
additional electrodes to the common point.

taining the

FOR ELECTRIC

tric

DEMAND

Device for Automobile MoSchenectady,
Churchward,
assignor to the General Electric ComSchenectady, N. Y. Application filed

Protective

835,401.

Alexander

tors.

N. Y.,
pany,

June

.

A

resistance is connected in parallel with the field
winding of a motor run by current from a storage battery and means are provided for interrupting the circuit from the battery when the circuit through the field
is interrupted
without a corresponding interruption of
the circuit through the resistance.

Dawson,
F.
Connector. William
835.406.
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Appli-

Wire

cation

filed

March

13,

1902.

A

single piece of sheet metal is formed into two
cylindrical receptacles with a wall of metal separating
them and integrally connected thereto on opposite sides
of the plane of their axes.

Alternating-current Machine. Max Deri,
Vienna, Austria-Hungary, assignor to the Stanley Electric Manufacturing Companj', Pittsfield,
Mass. Application filed April 12, 1905.
A transformer winding of a different number of poles

835.407.

from the winding
with

stator-slots
series with

in

the

the stator-slots is placed in the
usual winding and connected in

Signal.
Charles R. Dowler, Lamar, Colo.,
assignor to the Colorado Railway Signal Company, Lamar, Colo. Application filed January
1906.

A

closed circuit operates a device normally holding a
shaft with a signal on it at safety.
Means are provided to cause shaft to move to give danger signal
if the circuit is broken and to readjust the shaft again
with devices to cause the action to be positive.

'

with innetization in the field coils which increases
Auxiliary commutator
crease in the armature current.
the
brushes lead off the current induced in armature by
curcross-magnetization and arc arranged to cause the
rent to oppose the main field magnetization.

Insulation for Electric Circuits and Method
Producing the Same. Harris J. Ryan, Ithaca, N. Y., assignor to the Westinghouse Elecand Manufacturing Company, Pittsburg,
tric
Pa. Application filed September 24, 1903.

835,367.
'of

transformer is placed in a dielectric in an airtight
container and is subjected to a pressure of many annus
pheres.

A

8«,377. Machine for Basing Incandescent Lamps.
Alfred Swan, New York, N. Y., assignor to
Schenectady,
the General Electric Company,
N. Y. Application filed March 17, 1905.
The main features are devices for pressing the bulb
and base for a lamp together, a heater to heat a cementing compound in a base, and means for transferring the base with the cementing compound therein from
I

he heater to the pressing devices.

815,381.

from

Means
a

for

Distant

Controlling Electric Motors
Frederick A. Willard.

Point.

Mass.

Company,
September

filed

I.

Pittsfield,
18,

1905.

contains a liquid and an expansible fluid
expansion, displaces the liquid to effect
an indication.
receptacle receives and measures the
liquid displaced.
heating-strip is mounted in proximity to but separated from the vessel and means are
provided for
connecting the heating-strip in circuit.

by

its

A

A

(See cut.)

System of Electrical Regulation. John
L. Creveling, Cronly, N. C.
Original application filed February 12, 1902.
Divided and this
application filed December 19, 1903.
The current from a generator supplying a storage battery is made to vary according to the voltage of the
battery and current of the translating circuit.

835487.

PATENTS THAT HAVE EXPIRED.
Following is a list of the electrical patents
by the United States Patent Office) that
expired on November 12, 1906:
(issued

Electric-light Post.
P. J. Dinn, Boston, Mass.
Electromechanical
Tripping
Machine.
T.
F.
Gaynor, Louisville, Ky.
Electric Heater.
M. B. Leonard, Richmond, Va.
414,714.

414,686.
414,695.

414,741

Charles R.

This device placed in a railroad embankment closes
a circuit operating a signal upon undermining of the
track embankment.
S35,4f5.
Switch. Edgar W. Gough,
rington, Mass.
Application filed

Great

May

3,

Bar1905.

Means

are provided for closing the circuit of electromagnetic means for releasing the switch arm. The
circuit closing means consist of a magnetically released
clock mechanism.

Regulator for Electric Circuits. Edgar
Great Barrington, Mass. Application filed July 6, 1905.
A switch arm controlled by electromagnetic means

835,416.

W. Gough,

A

locking
to engage a series of contacts.
member controls the circuit through an electromagnetic
device carried by the arm which actuates the locking

adapted

(See cut.)

Alternating-current
Block-signal
System.
Max R. Hanna, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed April 26, 1906.
Transformers are connected to a number of sets of
signal current supply conductors and supply the track

and

anism
Mass.
lyn,

Automatic
for Gas

Motor.

P.

G.

Biehl,

W.

Eliza-

Circuit Making and Breaking MechLighting.
W. W. Estabrook, Boston.

Electric-railway

N.

W.

Signal.

P.

Kookogey, Brook-

Y.

Out

Cut

414,792.
tome,
414,798.
414,866.
cago,
414,868.

Lamp.

Incandescent-electric

414,742.

Wilson, Boston, Mass.
414,757 and 414,758. Electric-fan
beth, N. J.

414,773.

member.

Application

Pitts-

Stanley-G.

the

to

vessel

which,

414,763.

835,419.

Leonard Wilson,

assignor

Manufacturing

Electric

Dow-

Circuit-breaking Device.

ler,

is

Mass.,

field,

A

by the centering-fingers.

in place

Demand Indicator.

835484.

Lamar. Colo., assignor to the Colorado
Railway Signal Company, Lamar, Colo. Application filed February 9, 1906.

835.411.

21,

it.

835.410.

12,

March

filed

A protecting- frame incloses the lamp-bulb and is
rotatably mounted with respect to it.
A hinged part is
adapted to engage the neck of the lamp-bulb, centeringfingers extending from the base-ring of the protectorframe to engage near the other end of the lamp-bulb,
and a reflector is mounted inside the protector-frame
and held

1905.

12,

Application

deceased.

1904.

New

Incandescent

for

Lamps.

T.

D.

Bot-

York, N. Y.

Electric-light. Support.

Electric-current

Dawes,

A.

Indicator,

J.

F.

Mass.

Chelsea,

Mehren,

Chi-

111.

Electric

Indicator.

F.

Morgan,

E.

New

Haven,

Conn.
414,879.

and

Electric
C.

A.

D. W.
Whitestone,

Edgecomb,

Indicator.

Terry,

N.

New

York,

Y.

Dynamo-electric Machine, H. Geisenhoner, Sche414,900.
nectady, N. Y.
Incandescent-lamp Socket. S. Rodman, Jr., United
414,922.
States Army.
Street Lamp
Post for Electric Lamps. F. U.
4 ! 4.933Adams, Chicago, 111.
Method of Utilizing Natural Electric Energy. M.
414,943.

W. Dewey,
4 I 4>953tario,

Syracuse,

Secondary
Canada.

N.

Telephone-receiver
414,961.
bridge, Mass.

Y.

W.

Battery.

Roberts,

Holder.

H.

Toronto,

On-

M. Wilson, Cam-

Combined Electromagnetic Brake or Traction-in414,996
creasing Device.
E. E. Ries, Baltimore, Md.
Apparatus for Obtaining Sheets of Metal by Elec415,024.
trodeposition.
C. C. Coffin, Boston, Mass.
Short, Columbus
Electric-motor Support.
S. H.
415,070.
Ohio.
National City,
Electric Locomotor.
R.
Finney,
415,165.
J.

Gab
415,182.

Annunciator.

A.

T.

Hess,

Des Moines,

Iowa.
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Electric

Power in Denver and Other
American Mints.
By Frank

The new Denver
cisco,

New

is

Wash-

Orleans and San Fran-

equipped with the latest labor-saving de-

and electricity is utilized very largely, most of
the machines having individual motors for supplying
vices,

the necessary power.
In this mint, which

just completed, are to be

is

found electrically driven coining, stamping and rolling machines as well as electrically operated Planchette annealing furnaces,

strip

annealing furnaces

and other furnaces requiring power for feed pur-

Fig.

3.

IN

productions in this line.
On the second floor of the Denver mint are the re-

The

building has

ing room, while for the deposit melting

horsepower motor

room

a 10-

and blowing apparatus for the induced draft are
located in the lower basement, electric power being

employed for driving

the ingots

stories

below the

street level

and three above.
pumps, boil-

fuel economizer, air compressors,

ers

this

apparatus as well as the

telescopic ash hoist.

In

Water-tube boilers are used, and they are arranged with furnaces of the Hawley down-draft
While coal is used for the boiler, crude oil is
type.
used for the furnaces on the upper floors, storage
tanks being provided holding thousands of gallons
of oil. There are also storage water tanks of large
capacity, which are filled from artesian wells.

NEW DENVER

poses.
Fuel oil is used for heating, and electric
motors drive the feed by chain through a speed box
of gears, the rolled silver strips being passed in this
way through the annealing furnaces. The accompanying illustrations (Figs. 1, 2, 3 and 4) show
the arrangement of the electrical equipment of the
furnaces and other machines in the Denver mint.
Electric power is also used for driving the vacuum
pumps, the ventilating apparatus, the machine shop
tools and a 200-ton hydraulic press, while an electric
motor-driven pump supplies the necessary water for
pressing the copper and silver residue into compact
masses for easy handling. The machine shop at the
Denver mint is quite elaborately equipped with electrically driven lathes, planers, drills and other machine tools, all direct motor-driven, no belting being
used in this shop, which covers an area of 2,000
square feet. There are about 40 electrically driven
machines in this shop supplied by well-known machne-tool builders, both eastern and western concerns
being represented
by the most modern

No. 21

1906

connected to a similar blower
of a capacity of 700 cubic feet per minute, working
under an 11-ounce pressure at the burners. There
are eight furnaces in the ingot melting room, also
an electrically driven cutting machine for finishing

Fig. 1.
Strip Annealing Furnaces.
Crucible Melting Furnaces in Deposit Melting Room.

VIEWS

24,

machine shop, draft-

ing rooms and adjusting rooms.

The

mint, as well as those at

Philadelphia,

ington,

fining rooms, assay department,

two

Perkins.

C.

NOVEMBER

MINT, IN

Fig.

4.

operated

mills

room
having

stalled in this

room

there

are three

10-inch

rolls.

A

scale.

electrically

50-horse-

motor has been

in-

for operating the grinding

ma-

electric

chines for punches and dies, for the three cutting
presses, the proof press and a multiple shear. The
annealing room is located near the cutting and rolling room, and the strip annealing furnaces are of

Fig. 2. Planchette Annealing Furnaces.
Crucible Melting Furnaces in Ingot Melting Room.

The engine and dynamo room is provided with
75, 150 and 250-kilowatt dynamos operated respect-

&

and a large Troemner make-up room
rolling

power direct-current

WHICH AN EXTENSIVE USE OF ELECTRIC POWER

ively by high-speed Rice

the

is

Sargent engines, having

cylinder dimensions of 12 by 30, 16 by 30 and 16 by
26 by 36 inches. The electrical generators supply a

continuous current for light and power service of 230
volts, a blue Vermont marble switchboard nearly 40
feet in length being provided for the feeder and generator switches, as well as the controlling apparatus

and measuring instruments.
An electrically operated overhead traveling crane
is provided in the engine room of the Denver mint,
this being of the three-motor type, used for installing and repairing the electrical generators and enThe current is conducted throughout the
gines.
building on the two-wire system for power service
and lighting service of 230 volts. In the refinery
rooms there is a 7J^-horsepower motor of the Bullock type, driving a Sturtevant blower for supplying
air to the furnaces, about 650 cubic feet at 12-ounce
pressure being provided per minute.
Another blower of larger capacity, driven by a
15-horsepower motor, supplies air \o the ingot melt-

IS

MADE.

Electhe oil-burning type with motor-driven feed.
tric power is employed for carrying the rolled silver
strips through the annealing furnaces, after which

they pass on to the coining room. In this room
electric motors are employed to drive several edgerounding or upsetting machines, for blanks, also a
number of electrically driven coining presses, together with weighing apparatus for the heavy drafts
of coins, counting boards and bagging apparatus,

used in addition to the scale apparatus.
There are many novel and interesting operative
methods employed at this new mint which differconsiderably from those of the older United States
mints, and it is maintained that the Denver mint
will undoubtedly be found to be one of the most successfully operated institutions of the kind in the
world.
Fig. S (on the next page) illustrates an electrically
operated coining press, driven by a direct-current
motor, while Fig. 6 shows several stamping machines, each of which is geared to a four-pole
direct-current machine. The euipment shown in
Fig. 6 is in operation at the Philadelphia mint.

)
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Protection Against Overload Without
Rupturing the Circuit.
Sometimes, in the operation of electrical apparatus,
a ciris of advantage to reduce the current in
Escuit after it has been flowing a short time.
pecially is this the case with circuits containing
apparatus which is designed to be operated only, for
a short time on an overload and which will be injured or destroyed by the continued flow of the

November

even though

it be stalled, for it could assist in freeing the drill point if. it still continued to exert its
torque.

The new

circuit protective device included in the

it

excessive current.

When

machinery driven by motors

is

suddenly

circuit will

have the

effect,

it

is

claimed, upon the

occurrence of an excessive current flow, of introducing automatically a resistance into the circuit which
will maintain the torque of the motor and at the
same time protect it from destructive current flow.
An electromagnet in the form of a solenoid with a
movable core is connected directly or by means of a
shunt in the circuit to be controlled. The core or
armature is arranged so that it will act on a switch

which operates

to cut a resistance into the circuit.
of the armature is retarded by some
such a means as a dash-pot mechanism and is connected with the switch hy a. slotted link, so that
when the electromagnet begins to actuate the arma-

The movement

ture an interval of time elapses before the resistis cut into the circuit.
by-pass is included

A

ance

mechanism so that when the armaslowly upon excessive flow of the current
be a point in its movement, just as it

in the dash-pot

ture rises

there will
opens the switch, when the retardation effect ceases,
and the switch will be opened with a rapid movement. The armature will be held up and will hold
the switch open as long as the current strength is
dangerous, and upon its reduction the armature and
switch will return to a normal position, cutting the
resistance out of the circuit and restoring the current to its normal state. The action can be better
understood by referring to the accompanying dia-

24,
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winding the core (2) will be attracted upwardly, and
the switch-blade (17) will not move until the lower
end of the slot (15) engages the pin (16). Owing
to the dash-pot connection with the core (2), this
upward motion will be retarded, and about the time
that the pin (16) engages the lower end of the slot
(15) means are provided for removing the retardation and allowing the attraction of the core to cause
the switch to be quickly withdrawn from the terminal
(19). This means consists in a by-pass (21) so adjusted as to allow immediate escape of the air above
the piston in the dash-pot when the pin (16) is reached
by the end of the slot (15). Upon the opening of the
switch the resistance (20) is included in the circuit
and the .excessive current reduced to a safe value.
The core when in its upper position comes into contact or nearly into contact with an iron cap or fixed
portion of core (22), which covers the upper part
of the shroud (3) and extends a distance into the
solenoid core opening.
On account of the introduction of the resistance.
C20) into the curcuit reduced current flow will'
necessarily result through the winding (1)
but by
means of the increased strength of attraction, due
to the cap (22), the current strength through the
solenoid winding, although decreased, will still be
;

grams.
Fig. 1 is a longitudinal vertical sectional view
showing the construction, and Fig. 2 shows the application for protecting a motor.
A solenoid windin (i) is adapted to receive a core (2).
A magnetic
shroud (3) encloses the winding and offers a magnetic path for the lines of force created by the winding.
Dash-pot mechanism (4) is mounted at the
top of the solenoid casing and consists of a dash-pot
cylinder (5), in which the plunger (6) is adapted

TYPE OF ELECTRICALLY DRIVEN COINING PRESS
USED IN UNITED STATES MINTS. (PAGE 413.

FIG.

5.

from working, so that the
sometimes desirable to maintain a reduced current flowing through the motor
prevented

blocked,

or

motor

stalled,

is

it

is

machine. With the usual
protective devices the overload would result in the
motor being disconnected from the circuit altogether by the opening of circuit-breakers or blowing
to assist in releasing the

of fuses.
To avoid the entire disconnection of current sup-

to reciprocate, the plunger being connected with the
upper end of the solenoid core by means of a rod
Openings (8) and (9) through the piston (6)
(7).
are covered by a disk- valve (10), which is loosely
held in position by a headed pin (11).
ad-

An

justable valve (12) is mounted over an opening (13)
in the disk-valve registering with the opening (9)
through the piston, and by adjusting the size of the
opening (13) the amount of retardation upon upward stroke of the piston may be adjusted. Upon
downward stroke of the piston the disk-valve is released from the openings through the piston, allowing free passage of air therethrough and quick
return of the piston.
link (14) connects with the

A

WW\AA/
zo
Fig.

Fig.

1.

2.

Device Applied

Rock

to

Drill.

PROTECTION AGAINST OVERLOAD WITHOUT RUPTURING

THE

CIRCUIT.

maintain the attraction of the core, and
consequently to maintain the resistance in circuit
during the time that an excessive current tends to
flow through the main circuit. Upon the current
approaching its normal flow, however, the strength
of attraction of the solenoid will be reduced and the
core" released, and, due to the weight of the core,
which is not impeded by the dash-pot upon downward travel, the switch will be quickly closed and the
sufficient to

resistance
is in the

cut from circuit.
main circuit, and

The magnet winding
is

therefore

energized

whenever current flows through it but the core is
adjusted by means of its weight or the effect of a
;

spring, so that

it

is

not lifted until the current be-

comes abnormal.
In Fig. 2 a rock drill is shown and the protective
device is included in the circuit. Drills of this kind
often become jammed in rock, for instance, and it
is desirable that the torque be maintained in the

The motor, however,
drill to assist in its release.
being unable to rotate, is traversed by excessive curits
windings unless protective
rent flowing through
means are provided. In case this new protecting
device is included in the circuit, if the motor becomes stalled the resistance (20) is introduced in
circuit and the current is reduced to a safe value.
At the same time the circuit is maintained intact and
the motor continues to exert its torque on the drill.
Upon release of the drill the current may assume
normal flow and the solenoid will release the
armature, shunting the resistance out of the circuit

its

again.

Encouraging Report from

St.

Peters-

burg.
At the last general meeting of the St. Petersburg Electric Lighting Company the reports showed

group of stamping machines

in philadelphia

mint driven by direct-current motors.

(page 413.)
ply

in

case

of overload

is

the

object of a patent

which has recently been granted to Dugald C. Jackson of Boston, late of Madison, Wis. The device
described in the patent operates to protect the apparatus and at the same time maintain the circuit
at

a

working

efficiency.

As an example,
taken.
that the

When

lower end of the solenoid core, and at its other end
is provided with a slot (15), engaging a pin
(16I,
secured near one end of the switch-blade (17),
which switch-blade when closed serves to connect
circuit terminals (18) and (19), between which reis bridged.
The solenoid winding (1)
preferably connected serially in the circuit to be
protected, while the switch-blade and resistance are
normally connected in multiple series with it.
Upon sufficient current flow through the solenoid

sistance (20)
is

may

the case of a rock drill

the drill becomes

jammed

it

is

motor should not be cut from the

be

better
circuit,

that in spite of the troubled period in that country
and the expense caused by the strikes, which
amounted to over $7,000, the results for the last
year show a slight increase in profits, and there
are 1,866 new customers, making an increase of
The receipts for the year were $847,34,811 lamps.
Two steam-turbine
613, and the profits $457,000.
sets
of 750 horsepower each have been lately
placed in the plants. Keeping pace with the increased demand for current, the company expects
to put in a new turbine-alternator of the same make
(Brown-Boveri), but this will be a much larger
one, giving 1,900 horsepower. At the end of 1905
the company was operating arc and incandescent
lamps and motors to the equivalent of 361,722 10candlepower lamps, and the number of customers

was

10,096.

November
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Rectifiers in Electrical Distribution.

A

system of electrical distribution which is of
been patented recently by Richard Fleming of Lynn, Mass., and assigned to the General
By referring to the accomElectric Company.
panying drawing the features of the system can be
seen and its method of operation understood.
interest has

The source

of constant-potential alternating current is represented conventionally by the supply
mains (1) and (2). In order to transform current

from these mains

fier

then

(9),

in

the

same

direction

as

415
before

automatic methods of
motor makes it most convenient for driving numping machinery. It is gen-

current to the auxiliary electrodes (14) and (15)
and the common cathode (13). This current is

the

1
!

a constant current, or, in
other words, a current having a constant value, a
constant-current transforming device is employed,
as represented at (3). The movable coil of this
transformer, in the present instance the secondary
coil, is indicated at (4), while the stationary primary coil is indicated at (5). The lever or counterbalance arm by which the weight of the movable
coil (4) is partially counterbalanced is indicated at

The

ease

control

adapting

of

the

to

electric

a simple matter to arrange a float-operated
switch to open and close the motor circuit so that
erally

expense
steam plant,

of

an

attendant,

necessary

with

a

and the pumping set
can be erected advantageously in an isolated posiThis

tion.

where,

into

eliminated,

is

is

especially

true

along

electric current is available,

if

railway

lines,

an automatic

pumping set may be installed to fill the
water-supply tanks for the locomotives.
A very successful induction motor-driven pumping plant for the purpose above mentioned is in
operation on the lines of the Lake Shore and
Michigan Southern Railroad Company at South
Bend, Ind. The pumping outfit consists of two
Worthington single-stage turbine pumps, each dirent connected to a six-pole 7;4-horsepower threephase 440-volt General Electric induction motor.
Two complete pumping sets are installed, so that in
case one set fails, repairs can be made without
shutting down the plant. Power for operating the
induction motors is taken from the lines of the
St.
Joseph and Elkhart Power Company.
In Fig. 1 is shown a view of the pumping house.
This is a round brick structure erected at the top
of a concrete-lined well. The floor is of concrete,
supported by I-beams, and is 10 feet below the
Upon this the pumps are
level of the ground.
electric

j

**"

-1

W^H
1

(6).

the secondary (4) of the contransformer is fed to a rectifying
direct
system, by which it is converted into
current, and is then supplied to the series consumption circuit (7), containing arc lamps or other
translating devices. The rectifying system consists
in the present instance of four single-phase vapor

Pumping for Locomotive Water
Tank at South Bend, Ind.

Electric

through the consumption circuit (7), and will return to the source through the rectifier (10).
The rectifiers which are indicated require for
their operation the existence of maintaining arcs
in each envelope.
In the case of the rectifier (8)
these maintaining arcs are produced by supplying

The current from

stant-current

.

FIG.

PUMP HOUSE FOR LOCOMOTIVE WATER TANK
AT SOUTH BEND, IND.

I.

from an exciting transformer (21), fed,
system itself, from the source (1) (2).
The primary winding of this transformer is indicated at (22), and is provided with three secondaries (23) (24) and (25). The secondary (23)
supplied
like the

has its terminals connected to the auxiliary electrodes (14) and (15). The negative electrode (13)
is connected, through an inductance coil
(26), to
a conductor (27), extending from the middle point
of the secondary (23). In a similar manner the
auxiliary maintaining electrodes (28) and (29) of
the rectifier (9) are connected to the same secondary (23), while the corresponding cathode (30)
is connected, through an inductance coil
(31), to
the same lead (27). The secondary (23) thus
supplies the exciting currents for the rectifiers
(8) and (9) and maintains these exciting currents
at all times when it is desired that the rectifiers
should operate. The presence of these exciting
arcs renders the respective rectifiers pervious only
to current waves which tend to flow from anode
Similarly, in the case of the rectifiers
to cathode.
(10) and (11), the secondaries' (24) and (25)
are respectively connected, the one to the maintaining electrodes of. the rectifier (10) and the
other to the maintaining electrodes of the rectifier
(11), and thus render the rectifiers conductive for
current waves of one direction only.
In order to start the apparatus into operation, the
rectifiers must be successively started up by shaking or tilting each one in turn to produce the

LOCOMOTIVE WATER TANK, WITH AUTOMATIC
CONTROLLING DEVICE ON ROOF.

FIG. 3.

interior arrangement being shown in
For keeping the pump room dry, four

the

erected,
Fig.

2.

ventilating

ducts are built into the wall of the
house, the outlets appearing in the pilasters

pump

Fig.

in

VAPOR

RECTIFIERS IN

pipe connecting with a four-inch main, which leads
This tank (Fig. 3) is located
to the supply tank.

The rectifiers
(10) and (11).
(9)
are all alike, so that a description of one will
suffice
for all. Referring, then, to the rectifier
rectifiers

(8),

it

(8)

the side of the tracks, about 100 feet from the
station.
The controlling device is arranged in the housing on the roof, the motors
at

pumping

will be seen to consist of the rectifier tube

having a solid electrode or anode (12), a cathode
(13), of mercury, and auxiliary anodes (14) and

being started and stopped automatically by a small
oil switch operated by a float, which has a vertical
movement of about one foot. The difference in
level in the tank corresponds to 3,000 gallons of
water. This is the average amount taken by a
locomotive, and is replenished by the pumping set
The supply tank holds about
in about 25 minutes.
50,000 gallons and could supply 15 locomotives
within a few minutes, if necessary. However, such
a heavy demand will probably never be made, and
in actual practice the pumps stand idle for the
greater part of the time.

The

tube enclosing these electrodes is highly
and the whole apparatus is mounted
upon a tilting support (16), pivoted about its cenhandle (18) permits
ter of gravity, as at (17).
the apparatus to be tilted so as to cause an over(15).

exhausted,

A

flow of mercury between the electrodes

(13)

(14)

order to start them to operation.
The four rectifiers are connected in two parallel
circuits across the supply mains leading from the
secondary (4). One of these parallel circuits or shunts
from the supply mains includes the rectifiers (8)
and (9), while the other includes the rectifiers

and

(15),

(10)

and (k).

their

positive

in

The

rectifiers

terminals

(8)

connected

and (9) have
respectively to

the supply mains and their negative terminals
joined together, as at (19). The reverse arrangement is made in the case of the rectifiers (10) and
In this case the negative electrodes of the
(11).
rectifiers are connected, respectively, to the supply

mains from the secondary (4), while their positive
electrodes or terminals are joined together at

The consumption

circuit

(7)

is

and (20). By
arrows marked on the drawings
points

(19)

The
FIG.

2.

ELECTRIC PUMPS FOR FILLING LOCOMOTIVE
WATER TANK.

starting and maintaining arcs. The supply circuits
for the constant current must then be closed, and
current will pass through the rectifying system to
load.
An inductance coil (32) in the load circuit
serves to smooth out the current and steady the
action of the system.

(20).

connected across

the
it will be evident
that current will flow, in the case of one wave,
down through the rectifier (8), through the consumption circuit (7), and return to the other supThe next
ply main through the rectifier (11).
wave of current will pass down through the recti-

the

reference

to

1.

Each pump discharges water through a 2^-inch

ELECTRICAL DISTRIBUTION.

The

production

of coal during 1905 in
Illinois
was 38,434,363 short tons, with a spot
value of $40,577,592, according to the report made
by Mr. E. W. Parker of the United States GeoIllinois still ranks next to Pennlogical Survey.
sylvania in the production of coal, although in the
output for 1905 the lead over West Virginia was
by a very narrow margin.
total

The

Nashville Holiday Lighting Plan.
idea of lighting the business

district

of the

with streamers of incandeswhich was put into execution for the bene-

city of Nashville, Tenn.,

cent lights,
.

fit

of

the

merchants

in

that

section

of

the

city

the first of the month, has proved to be a "taking"

scheme,
that the

the

and so general has been the
service

Western

is

to

Electrician

of

satisfaction

As
November

be extended.

stated
10th,

in

the

current will be given gratis by the Nashville Railway and Light Company, the merchants paying
only for the cost of stringing the wires, etc.
trip through the business section of the city after
dark reveals many persons on the lighted streets
peering into the beautifully decorated show-windows. This service is to be extended on Church
Street to the Vendome Theater
through the Arcade and out Fourth Avenue to the transfer station.

A

;
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Drive

Electric

in

the Manufacture of

Spiral Riveted Pipe.

Among
is

larger

the

ing

20

plants

industrial

American

that of the

Spiral Pipe

in

Chicago

Works, coverfour
Forty-eighth
the

blocks between Forty-sixth and
south of Fourteenth Street. The main
building, or pipe shop, of brick and mill construcThis
tion, is well lighted by the saw-tooth roof.
city

generation,
features

clusive

The property comprises

acres.

steam

avenues

many unique and

possessed

by

the

exstandard

water-tube boilers.

brick-set

By

having

not

arrangement of the drums and cross
boxes there is formed an arch of inclined tubes
over the furnace. These tubes are arranged within
the vertical center of the steam drums, allowing of
expansion into the steam drums, directly at their
tubes, spaced
center
a line of four-inch vertical
the

November

are held in position by small clamps, which

them

1906

24,

makes

removed. This casing entirely surrounds the boiler, reducing to a minimum the radiation of heat common to brick-set boilers. It can
be removed from the boiler in a couple of hours'
time, with two common laborers, and the pressure
parts of the boiler exposed for a thorough cleaneasily

repairing or inspection.

ing,

To maintain

;

the boilers at their highest rate of

economy, thev are

set

ing

with

self-contained,

between

boilers.

individually,

an

From

alley

each unit befour feet wide

alley

this

there

are

on each boiler, four on each side,
from which to blow or remove soot from the tubes,
they being so placed that it is possible to keep
eight

points

the

boiler thoroughly clean of surface dirt while
under operation. In doing this, no greater space
is occupied than that required for brick-set boilers
set

in

battery.

Gases from each boiler are carried by
breeching to a steel stack located between

steel

the
diameter, 130
feet high, and stands on a cast-iron plate, supported by a steel structure. In the space allotted
for future boilers there is temporarily installed a
water-gas generator of a capacity of 5,000 cubic
feet per hour, which furnishes water gas for special
boilers.

The

stack

is

five

feet

in

forging and annealing work in the forge shop.
Fig. 4 shows the engine room, which is 72 by 38
feet

in floor dimensions, with the floor line four
above the boiler-room floor. At the west end
and along the partition wall is a pump pit, the
floor line of which is seven feet below that of the
engine-room floor. On this lower level are located
the air compressor, two 500-horsepower boiler-feed
pumps, 1,000-gallon fire pump, and feed-water
feet

The fire pump was furnished by the BufSteam Pump Company, the feed pumps by
Gardner Governor Company, and the 1,200-

heater.

falo

the

horsepower Stilwell open heater by the Piatt Iron
Works. Sufficient space is also left for the hydraulic pumps and accumulator, which are to be
installed at an early date.
On the engine-room
floor proper is the 18-inch by 42-inch heavy-duty
Corliss engine built by Filer & Stowell, directconnected to a 250-kilowatt 220-volt 60-cycle threephase alternating-current generator, built by the
National Electric Company.

The

alternator

is of symmetrical lines, with exoperating characteristics. A special feature
of this machine, which contributes very largely
to low operating temperatures, is the use of widely
separated pole-pieces, which construction requires
a spider of large diameter, and prevents crowding
of the coils
thus the coils have a large radiating
surface.
The generators are excited with a current from a 160-volt exciter, which is belted to

cellent

PLAN OF POWER HOUSE

steel

pipe

the manufacture

shop

is

of

spiral

material

a

where the

construction,

steel

plate

riveted pipe

is

used in
received

of the heating surface on

shed,

of

of the main shop are the
galvanizing plants and the testing
room, so arranged that the finished product may
be tested and galvanized or coated with asphaltum
on its way from the shop to the shipping room.
Parallel to and 50 feet away from the pipe shop
are the forge shop, machine shop, stock room
and shipping room, all of brick and steel construction.
In the forge shop are many heavy special
machines. This shop is devoted exclusively to the
manufacture of forged and rolled steel flanges, and
large quantities of drop forgings weighing from
100 to 400 pounds each, are handled with ease.
The pipe and billet yard, for a length of 600 feet,
is served by a five-ton 50-foot-span Whiting alternating-current electric crane. At the entrance to
the plant is the two-story brick office building.
Just south of the material shed, fronting on the
crane runway, is the power-house building, 84 feet
long by 74 fee't wide, of brick and steel construc-

and

stored.

SPIRAL RIVETED PIPE WORKS.

six inches apart between centers, which enclose
the boiler, being connected at the bottom with a
12-inch side drum.
As the greater portion of the
work in a water-tube boiler is done on that portion

is devoted exclusively to the manufacture
of spiral riveted pipe and heavy sheet-metal work.

building

Adjoining the

IN

North

asphalting and

directly,

the

heating

which the

surface

impinges
arranged that
fire

is
so
nearest the fire.
The casing, instead of being a mass of brickwork of great weight, consists of a four-inch tile
set up directly against the four-inch vertical tubes,

the greatest

amount of

it

is

;

the

shaft

started

up,

When the plant was
was operated with 85
two hours without showing

of the engine.
the alternator

per cent, overload for

any undue

A

rise in the temperature of its windings.
two-panel switchboard, built by the Western

Electric

lighting

Company, distributes
and power purposes

electrical

to

the

power for

entire

plant.

except the east end, which is closed by a
wooden bulkhead, allowing for future extension.
The wall footings, machinery foundations and floors
are of concrete. The
roof is corrugated galtion,

vanized iron,

power house
a

lined
is

with asbestos.

shown

in

Fig.

1,

A

plan of the
while Fig. 2 is

cross-section.

The
floor

boiler

room

dimensions,

(Fig.

with

3)
coal

60 by 42 feet in
doors in the south
is

wall, through which the coal is unloaded from a
track running alongside. This is only a temporary
arrangement, as a coal bunker is to be built in
the future.

One

of the most interesting and progressive feais the boiler installation.
There

tures of this plant

are installed two 300-horsepower Munoz internally
fired
high-pressure
sectional
water-tube boilers,

manufactured by the Munoz Boiler Company, Dayton, Ohio.
These boilers are said to represent the
highest development to' date of the science of

FIG. 2.

these

CROSS-SECTION OF POWER HOUSE IN SPIRAL RIVETED PIPE WORKS.

tubes protecting the tile, as, should the tile
become hotter than the water in the boiler, the
tubes would at once absorb the heat from the tile.
In each section there are 12 of these tiles placed
"no on top of the other, 'without fireclay or mortar.
They are backed up and joints are broken
by asbestos fire felt two inches thick, this being
held in place and covered by steel-plate panels.
These panels weigh about 60 to 7S pounds, and

The board

is of black enamel slate.
Each panel
24 by go inches, divided into two sections. All
feeders and generator leads are protected by threepole double-coil I-T-E circuit--breakers, which are
mounted directly on the slate. The instruments
are Westinghouse, flush mounted, type E. Generator leads are carried to the switchboard in tile
ducts laid in the floor.
The pipe, fittings and valves in the plant were
is

;

November
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furnished by the Pittsburg Valve Foundry and
Construction Company, except the exhaust-steam
and water mains, for which spiral riveted pipe
was used. The high-pressure steam piping is all
fitted with
forged-steel flanges manufactured by
The high-presthe American Spiral Pipe Works.
sure piping is covered with Keasbey & Mattieson's

magnesia

sectional

east of the

Just

reservoir

crete

of

covering.

power house
150,000

is

located a con-

gallons

capacity,

into

roof drainage is turned. The floor of
the reservoir is made of porous tile, which allows

which

all

surface

the

water from the surrounding territory

Fig.

3.

Boiler

Room

in

in

and be used

collect,

the

the

reservoir

fire

is

lines.

Cables for distributing electrical energy for light
and power in the entire plant lead from the switchboard in the engine room to panel boards located
Open work is used
in the various buildings.
throughout, the insulators carrying the cables being fastened to wood- strips bolted to the lower
chords of the roof trusses. Five panel boards control

the

all

power

circuits

of the plant,

the

lines

being carried their full size from the switchboard
to the panel boards located at the centers of distribution of each building.
From these cabinets
branch circuits are run open overhead to the motors.
The feeders enter the panels through the
fuses, and fuses control the branch circuits, which
are tapped off of polished copper bus-bars mounted

on the face of the panel.
three-wire
in

three-phase.

All

The

The Aerophore.
Many

ships

are

now provided with

high-potential

wireless apthe Hertzian

paratus for sending and receiving
waves, and they can keep "in touch" with the shore,
as it were, for a part of their voyage at least
but, of course, unless the captain knows his own
location and that of the sender, he cannot tell from
what direction the messages are coming.
A system for enabling a ship to locate itself by
means of the use of its radio-telegraph apparatus
has been invented and patented by Lee De Forest,
the well-known space-telegraph inventor.
Mr. De Forest names his apparatus the "aero-

current by the transformer and is
impressed on the oscillator (A), causing it to emit
electromagnetic waves, broken up into signal elements, which correspond to the spacing of the commutator (S).
These waves are concentrated by the reflector
(B) and sent out into space in a direction determined by the position of the reflector, which is
continuously shifted and therefore shifts the direction of the waves.

An example
shown

power

circuits

are

lighting

panels,

12

phore," and says that the object of the invention is
to provide a system whereby a ship or other moving body which is provided with receiving apparatus

may

be able to locate its position with respect to a
stationary body provided with a sending apparatus.
To do this he depends on the fact, as as-

serted, that by means of suitably shaped reflectors
or an inclined antenna it is possible to concentrate
the transmission of electromagnetic or Hertzian
waves in one general direction.
In Fig. 1 (J) represents a prime mover for example, a gas engine operatively connected with the
generator (G) by means of a belt passing around
the sheave (K).
(Q) is a signaling wheel driven
by the worm gear. The shaft (O), which is provided with the worm (P), is driven by the belt

—

—

(M), which passes around the pulley (N) on the
(O) and the driving pulley (L), which is
operatively connected with the prime mover (J).
A brush (R) makes electrical connection with the
contacts (S), with which the wheel (Q) is provided.
(T) is a step-up transformer whose primary
is
included in the generator circuit and whose
shaft

working of the system is
which (V) represents the aero-

of

the

in Fig. 2, in

phore and (U) a ship within influence of the waves

Fig.
Power House.
ELECTRIC DRIVE IN THE MANUFACTURE OF SPIRAL RIVETED PIPE.

In
in the power house.
empty, water from the city
mains is used. The water mains and fire-protection lines are of spiral riveted pipe, laid underground. There is about 2,500 feet of spiral pipe
to

case

417

4.

Engine

Room

in

Power House.

transmitted by the aerophore. The receiving apparatus on the ship will not respond to waves sent
out except when the reflector is directed northeast.
If the waves which affect the receiving apparatus
of a ship in the position shown were characterized
by a certain arbitrary or code signal, the pilot, by
consulting his chart, would know that he was northeast of a certain aerophore, but would not know
what aerophore. If shortly after he should receive
a signal different from the first he could, by consulting a chart, ascertain the location of the point
from which the direction signal had been transmitted.

The wheel (Q)

is

divided into sectors, correspond-

ing to a number of the points of the compass, and
each sector is provided with contacts adapted to
produce the different signals desired when the reflector is directed towards the different points of
the compass, so that the direction and location of
the apparatus may be ascertained by the ships receiving the signals.

The Concrete Stack Question
Although there
existing concrete
tion

power house

in

Peoria.

good reason

to believe that the
stack of the new McKinley tracat Peoria is of ample strength, it
is

number, are fed from the power panels, and

same general type

as the latter. The
are two-wire, controlled by 10ampere double-pole knife switches. All panels are
of slate, mounted in dustproof steel cabinets lined
with slate. New Code indicating enclosed fuses
are used throughout.

are of the

branch

circuits

%

Nearly all mounted on brackets supported on the
columns or brick walls of the building, the motors
are three-phase, 250 volts, made by the Westinghouse, General Electric and National companies.
The starting compensators were furnished by the
Westinghouse and General Electric companies, and
are of the oil-insulated type. In general, the tools
are grouped in sections, such that the motor units

run from one to 30 horsepower, each motor driving
line
shaft from which machines are driven.
There are a few individual motor-driven units.
Cooper Hewitt mercury arcs are used for the
principal illumination, one arc being installed for
a group of machines.
William Thomas Branitzky, Chicago, had charge
a

architectural features, the power-house layout and the general distribution system being designed by The Arnold Company of Chicago, the
whole being under the personal supervision of Mr.
J. Hall Taylor, vice-president and general manager
of the American Spiral Pipe Works.

of the

-

The Onondaga Lighting Company of Syracuse,
N. Y., has been formed to manufacture and supply gas and electricity for light, heat and power
purposes, with a capital of $1,000,000. The company is to operate throughout Onondaga County.

Fig.

r.

Diagram

of Parts.

Fig.

2.

Showing Application

of Device.

THE AEROPHORE FOR LOCATING WIRELESS MESSAGES.
connected to the spark-gap (A') of the
antenna (A) through the brushes (7)
(8) and the rings (7') (8'). A condenser (C). may
(B)
be connected in shunt to the spark-gap (A').
is a reflector of parabolic or other suitable shape,
which carries by means of the insulators (9) (9')
the oscillator (A) and which is mounted on the rod
(D), which is rotated by means of the shaft (I),
bevel gears (H') and (H), shaft (F), and bevel
gears (E') and (E).
The operation of the prime mover (J) causes the
alternating current in the generator circuit to be
interrupted by the contacts (S) and the brush (R')
in accordance with the spacing of the contact.
The
current thus interrupted is then transformed into

secondary

is

oscillator or

is,
nevertheless, to be strengthened by an eightinch retaining wall of steel-concrete (concrete reinforced by steel rods) around the entire stack. This
is done in view of the collapse of the twin concrete
stack, as a measure of precaution.
The entire stack
was tested by boring into each section and analyzing the borings to ascertain whether the cement had
set properly.
Although the tests showed no signs
of weakness, the McKinley people, as an additional
precaution, demanded the retaining wall.
The company having the contract for the stacks
will not attempt to rebuild the other stack this fall.
It has made one attempt and found that the weather
was too cold. Consequently it has stopped all operations on the stack, and the flues from the
boiler plant will all be connected with the single
stack, which will be used during the coming winter.
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on the

imposition

hair-brush
the

of

a

public.

kind

different

apparently

far

so

as

Whether
ferent

The

matter.

device

is

intended

re

a

dif-

use, and is attached by flexible cord to an
incandescent-lamp socket or other outlet. A small
motor, controlled by a switch in the brush-handle,
bers'

is

concealed in the body of the brush.
The brisare assembled on a _hollo\v aluminum cylin-

tles

der,

which

case

for

and forms an enclosing
This cylinder is easily detachable, so that changes in the different grades of
brush can be readily made to suit the customer,
while

motor.

perfect cleanliness

The

tained.

was

over

slides

the

of

brushes can be main-

hair-brush of former years
supposed to generate a current of electricity
"electric"

have a soothing effect on the
scalp.
It was looked upon with suspicion, to say
the least.
But the modern article is a machine,
perfectly practicable and perhaps useful.
in itself sufficient to

Washington, and
is

in

fact

the

all

District

of

ultimately to bar the

steam locomodated last Satur-

newspaper dispatch
it undoubtedly is.
On the completion of the large and beautiful union railroad
station now building in Washington, steam railroad locomotives will be prohibited from entering
the District.
The commissioners of the District of
Columbia took final action on the subject on November 17th in an order prohibiting the use of
anything except electric locomotives in drawing
trains into the new union station.
This applies
to all railroads entering the city, and is made in
the interest of the anti-smoke crusade, which has
been waged in Washington for several years.
This action merely foreshadows, we believe, a
similar decision that is bound to be reached in
tive,

day

a

if

is

correct, as

large

Whatever

be the ultimate
course to be pursued in the operation of trunk
lines, whether by steam, electricity or some other
agency, it appears to be inevitable that the terminals in all cities of large population must be
all

cities.

will

many years. This
expense on the railroad companies, and bring corresponding revenue to the electric companies; but the change is made, regardless
of the operating companies and indifferent to the
"electrified" before the lapse of
will

entail

view

promising substitute

a

large

While electricity plays a conspicuous part in the
existing methods of obtaining the metal aluminum,
will

be

passing

furnace

purposes, the
tist,

is

strange if, by means of the
(with which, -ior experimental

name

of

Mbissan, the French scien-

indissolubly linked), an entirely

new method

should come into use. This method, referred to by
Outerbridge in his recent review of progress in
metallurgy, before the Franklin Institute, does not
depend upon bauxite and seems to make available
applicable to the electrolytic

which are not
method. The follow-

ing brief description

new

vast

deposits

of

clay,

or

alumina,

of this

process

is

some of the

in

be interesting to observe,
to

practical

when

the

whether

test,

arts.

lends

it

It will

new method

is

to

itself

—

far-reaching

taken

from an interesting popular article on "High Temperatures and Modern Industry," in the October
issue of Harper's Monthly Magazine
"Thanks to Moissan and his methods nearly
every metal has its carbide. For example, there is

many

in

industrial

pursuits,

cluding several of those in which electricity

in-

is

ap-

plied.

Recent

events, including the fall elections in this

country and the election of members of the London County Council in England, point to a wel-

come

reaction against the

wave

of public-ownership

sentiment which a year or two ago threatened to

sweep the country.

York

after

state,

On
a

this side of the

spectacular

New

water

rejected

contest,

candidate for governor who stood for public
ownership, while in the London elections municipal

the

ownership, socialism and

all

that

makes

might be termed "extremism" in local
fered

decisive

a

now

defeat.

London

is

what

for

affairs

divided

suf-

into

and the "reformers," or moderates,
of them, which will re-

boroughs,

28

more than 20

control

check in the ill-advised "municipalization"

sult in a

policy for which the "L. C. C." has been noted.

In Chicago there is a fair prospect that the almost interminable traction controversy will be settled, at least for a few years, on the basis of
An ordinance
private ownership and operation.
having this object is now under discussion. In
Boston the project for a municipal lighting plant
makes but slow headway, although it is the subject of acrimonious discussion by the aldermen.
Milwaukee seems to be going ahead with its muBeggs of the
nicipal lighting scheme, but Mr.
central-station

company has made such a conspicu-

ously fair offer, based on the results of the Detroit
municipal plant, as explained elsewhere in this isthat it would seem that it must be accepted.
Government and state ownership of railroads, as
suggested by Mr. Bryan, met with such a storm
sue,

of opposition that the proposal seems to have been
dropped. Governor Folk of Missouri, for instance,

although of the same political faith as Mr. Bryan,
said that the proposition would meet with no ac-

where the experiment had
European practice
in this respect is often cited, but it must be remembered that a strong incentive to state ownership of railroads in Europe is the necessity or
desire to provide ample precautions against the
Europe is virtually armed at
possibility of war.
and it is largely for the purpose of
all times,
ceptance

his

in

state,

been tried and found wanting.

being able to control the arteries of travel in the
event of hostilities that government ownership of
railroads

the general policy.

is

One danger
step

it

the high price of all metals, and parcopper and tin, for which aluminum is

of

ticularly

electrical interests, for the benefit of the public.

electric

years,

be

bar-

for

these

all

—

concerned.

is

meritorious or practicable

is

it

power

of electric

after

But-

recent

use

its

Now,

useless.

comes the present discovery that this AUG, so produced, on being heated with alumina (the oxide
of aluminum), yields the pure metal and carbonicacid gas a wholly new and elegant method of
extracting aluminum, and one, obviously, of immense value when developed."
This announcement is of particular interest in

was

engineering exhibition in
London, and this appears to be genuine, at least
at

Columbia,

Book Table:

Electric
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Professor Henry 3. Carhart
The Niagara Power Question
Location of Illuminating Units for Best Efficiency
Electric-railroad Operation in Simplon Tunnel
City Lighting in Milwaukee
Advancing Prices for Electrical Apparatus
Electrical Trades Associations Meet
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on

carbide, which Moissan prepared some
ago by heating in the electric furnace a
mixture of kaolin and carbon.
It constituted a
body of beautiful yellow crystals, which were

commercial conditions in other words, whether it
will mean cheap aluminum.
This metal is now
sold at about 40 cents a pound, but if it could
be had for half that price or less, the effect would

Mention of the "electric" hair-brush a few
years ago would have been apt to cause the average electrical man to bristle with contempt of what

Illustrated

Conference

aluminum

years

put

full

1906

24,

in

the

of public ownership
direction

of

common

is

that

Archbishop Ireland emphasized

socialism.

is

it

ownership,

a
or

this point

speech at Council Bluffs: "A chief
panacea put before us is common ownership,
through city, state, or nation, of the chief agencies
of productivity and of the transportation of the
Let all be on their
results of this productivity.
guard. Common ownership in one direction leads
in

a

recent

readily to

when
many is
so

effort,

common ownership
the
to

in

another, the

more

purpose really held in mind by the
grasp wealth without much personal

to despoil others to

make up

for one's

own

deficiencies."

Thus,

from various quarters come encouraging
and

indications that while the evils of corporations

corporation influence will continue to be vigorously
attacked, the advantages of private operation of
industrial enterprises will ultimately be fully recognized.

:
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of the Berlin International

Wireless Conference.
[From the Berlin correspondent

November

Berlin,

3.

of the

— The

Western Electrician.!

International

Confer-

Wireless Telegraphy, that met in Berlin
October, has just concluded its sittings,
being anticipated that the treaty will be signed

ence on
early
it

in

today.

The agreement

arrived

at,

I

learn,

is

therefrom every system but one, would be thoroughly detrimental to national progress in the art,
and would soon cause us to lag behind; for it is
certain that other countries will allow free development.
The three main divisions of the subject
are coast and island signaling, ship signaling and
land signaling, -the latter being specially important
for military purposes.
No one system is likely to
be best under all conditions and for all purposes."

Conference on Electrical Units and
Standards,
By Professor Henry

of doubtful value.
Great Britain and

Italy, with a view to safeguard their contracts with the Marconi company,
will sign only with reserve, while Montenegro, as
well as the representatives of one or two smaller
governments, will probably follow their example.
The delegates of the United States from the
very outset proved to be partisans of an international agreement for the unrestricted exchange of
telegrams from ship to ship and from ship to
land, no regard being taken to the system of wire-

in

from

telegrams

Germany

chosen.

telegraphy

United States

assisted

the

exchange of
but
concerned

far as a mutual

so

ship

to

land

is

;

whole of the conference, with the
exception of the delegates from the United States,
opposed the idea of a free, mutual exchange of
England opposed
telegrams from ship to ship.
both suggestions, but in the end was practically
All mariisolated, being assisted only by Italy.
time powers' eventually adopted the modified views
advocated by the United States, voting on its side
the

practically

in

the

decisive vote.

last

From

outset the Italian delegates declared
themselves to be unable to vote for an internationalization
of wireless telegraohy, because of
their contracts with Marconi, while the British delegates insisted on the adoption of the principle of
the

mutual exchange generally, provided the several
companies agreed thereto.
Great Britain eventually yielded in so far as
the suggestion of an exchange from ship to land
concerned, but with the limitation that in the
event of any private company refusing to transmit
telegrams of another system, the government should
be entitled- to erect at the place in question stations intended
for the transmission ot wireless
telegrams. Until the contracts with Marconi expire, England will not allow other companies to
is

erect coast

Marine
viously

stations.

as

well

excluded

government

is

as

military

from the agreement,

entitled

are

ob-

while

any

stations

to exclude also

any station

intended for public service.
However, with the
exception of Great Britain and Italy, all governments will probably be unwilling to take advantage
of this privilege.

An International Information and Accounting
Bureau, similar to that existing at Berne for the
international post and telegraph service, is to be
organized for the regulation of wireless telegraphy, while new legislation will have to control
the application of the agreement to private wireless companies.
The term radio-telegraphy has been officially
adopted to designate wireless telegraphy.
Sir Oliver Lodge, principal of the University of
Birmingham, England, well known for his researches and inventions in space telegraphy, wrote
an interesting letter to the London Times, dated

October 27th,
rather
contravening the
official
English view. This is a part of the letter
"No country is likely to wish to hamper enterprise and progress within its own borders or to
prevent itself from adopting whatever methods it
finds best.
And although it is said by some that
in the present instance Great Britain enjoys a
peculiar advantage and pre-eminence, such a statement is based upon nartial ignorance of facts. It
is true
that Sir William Preece and the British
Postoffice assisted mightily in bringing M'r. Marconi to the front in 1896, but it so happens that
many countries had contributed to the foundations
of the subject notably Germany, France, England and Italy and it has been developed practically in nearly all.
"The admirable way in which Mr. Marconi
worked up the invention, enlisted the interest and
help of many, and brought it into extraordinary

—
—

universally recognized.
The financonstitute the directorate of the
Marconi company, are doubtless entitled to a
share of credit and profit for their energy and
enterprise
but they are not entitled to a monopoly.
It would not only be unjust, it would be in
high degree foolish, to allow a monopoly whether
a German monopoly or an English one to arise
in connection with this application of world-wide

prominence

is

ciers,

who

also,

;

—
—

science.

"To

create a

monopoly

in

England, and to oust

must be decided upon for preparing the
for standard cells and for setting them
up; and their electromotive force must be determined in absolute measure, because admittedly the
fications

materials

standard cell is the practical standard for electromotive force; and the only practicable method of
measuring currents and calibrating ammeters is to

measure the

of potential over a standard rea standard cell.
Researches on all these points are in progress
in
Germany, France, England and the United
sistance by

based on

the principle of free mutual communication between the various systems, but with certain restrictions which are apt to make the whole agreement

less

419

It

now

is

generally

Carhart.

S.

known

that

Interna-

the

Conference on Electrical Units and Standards, called by the British government to meet
last month in London, was postponed till 1907 at the
request of the French government. This conference is the outcome of the action taken by the
Chamber of Delegates at the St. Louis International Electrical Congress in 1904.
Comments on the objects of the conference and
its postponement and a letter relating thereto from
Prof. Silvanus P. Thompson have recently appeared in The Times Engineering Sunplement in
London. The Times article gives an abstract of the
conclusions of the preliminary conference held in
Charlottenburg a year ago.
A single statement
needs slight correction. It is this
"At the conclusion of the preliminary conference it had been
tional

,

:

resolved that the experts of the various countries
should come to an agreement in writing on these
points
before
a
final
conference was called."

To this point the following resolutions, taken verbatim from the official proceedings of the preliminary conference in Charlottenburg, relate:"The conference expresses the wish that an
international convention should be summoned in
order to arrive at agreement in the electric standards which are in use in the different countries.
"The following resolution was. further adopted
"In view of the fact that the laws of the different countries in relation to electrical units are not
complete agreement, the conference holds it
in
desirable that an official conference should be summoned in the course of a year with the object of
bringing about this agreement.
"The conference further expresses the opinion:
"1.
That the information before it is not sufficient to enable it to propose any alteration in the
formerly accepted value of the ampere.
"2.
That the information before it is not suffienable

cient to

respect

to

the

to

it

silver

lay

down

exact directions in

voltameter

and the standard

cell.

"3.
That if a proposal for a change in the accepted value of the ampere is to be brought from
any source before a formal congress to be held
later, an agreement in writing on the point should

be come to previously between the parties interested.
If differences of opinion in the matter cannot be removed, a new preliminary conference
should be held.
"The same procedure should be observed in regard to the silver voltameter and the standard cell,
in the event of such specifications being submitted
to a formal conference from any quarter."
It appears, therefore, that an agreement in writing was regarded as essential only in case a proposal should be brought from any quarter for a
change in the accepted value of the ampere and the
same procedure was to be observed in case any
proposal should come to change the present specifications for the silver voltameter and the standard
;

cell.

I

am

not

aware that any such proposals had

actually been made.

because

it

is

The conference was deferred
new specifications for

inevitable that

silver coulometer and the standard cell must
adopted, and no one is yet quite ready with
much less has agreement been
these specifications
reached by the experts engaged on researches relating to both standards. If the preliminary conference had chosen the ohm and the volt as the two
fundamental units, it would not have been necessary to revise the electrochemical equivalent of silver and the specifications covering the silver coulometer. The international ohm having already been
everywhere accepted, it would only have been necessary to perfect the specifications relating to the
Weston normal cell, which the conference agreed

the

be

;

to adopt.

As

it

is,

a

heavy burden

is

laid

on physical re-

search of the most exacting kind in order to correct, if necessary, the accepted value of the electrochemical equivalent of silver; to revise the specifitions in accordance with which the silver must be
deposited, washed and weighed.
In addition, speci-

fall

means of

States.
The work is by no means completed, and
the decision to postpone the official conference for
a year was undoubtedly a wise one. It is hoped
that the necessary agreement may be reached before
the conference assembles in London next autumn.

Professor Thompson's letter relates chiefly to the
international

ohm

by the resistance of a
Singularly enough, he inter-

as defined

column of mercury.

prets the statement relating to this accepted international unit as "a proposal to change the present
legal ohm standard, which is a standard made of
wire of platinum alloy deposited at the Board of
Trade and marked 'Board of Trade Ohm Standard,
Verified 1894.' This is the standard verified as in
accord with the international ohm agreed upon at
the Chicago Congress of 1893."
Professor Thompson's apprehension about the

platinum-alloy ohm of the Board of Trade is entirely
groundless. The Electrical Standards Committee of
the Board of Trade in its final report in 1894 defined the

ohm

in the

language of the Chicago Con-

gress; and the proposals relating to the international
ohm at the Charlottenburg Conference were de-

signed to reaffirm the agreement of the Chicago Congress.
The mercury ohm is the primary international standard; wire copies serve as secondary
practical standards for commercial calibrations.
Professor Thompson says of the "Board of Trade

Ohm

Standard :" "The proposal to abandon this
and international standard for a new one made
of mercury in a glass tube * * * * is a very
serious one." Really this is a most astonishing
legal

statement.

It is

pertinent to inquire

standard

platinum-alloy

of

the

when

Board

the wire
of Trade

became an international standard. Professor Thompson ought to be aware that the international standard of resistance since 1894 has been the mercury
ohm. No proposal from any source has been made

The precautions adopted at Charlottenburg were designed as a safeguard of this
standard of reference the reprointernational
to change this.

—

ducible

ohm.

fear that the

Thompson need have no
Trade ohm will be deposed

Professor

Board of

by the International Conference. That standard is
a domestic one, with which the conference will have
nothing to do. It may not turn out to be as unIn any
alterable as Professor Thompson fancies.
event its integrity will have to be checked from
time to time by direct or indirect comparison with
the international standard in a glass tube.

The Niagara Power Question.
The hearing before
H. Taft

Secretary

of

in relation to applications

War

William

for permits to

transmit electric power from Canada to the United
States will be held on November 26th, instead of
the earlier date at first mentioned. In anticipation
of this hearing the American Civic Association has
sent out another call, asking its members to write

Secretary Taft to deny the applications for extaking of water for power purposes. In
Horsethis letter it is stated that 500 feet of the
shoe Fall have already been cut off "to give a
better chance to one of the power companies."
This statement has aroused great indignation at
Niagara, and .one of the daily newspapers suggests
again
that "if McFarland ever comes to this city
our indignant citizens should ride him out on a
tensive

rail."

another statement in President McFarland s
that should the secretary of war grant
permits to transmit 160,000 horsepower from Canada to the United States, it would be giving approval "to abstract from the Niagara River above
Still

letter

is

in flow, in
the falls a vast amount of water, equal
connection with the quantity now being diverted
river
on the American side, to a rapidly running
nearly a half mile wide and 18 feet deep."
The fact is that permits have been granted for
water per
the diversion of 12,600 cubic feet of
second on the New York side, and to develop
horsepower would mean about 13,000 cubic

160,000

water per second, or possibly a grand total
of making
of 26,000 cubic feet of water. Instead
the size referred to, its
a rapidly running river of
foot a second,
velocity would be about one-half
feet of

hour.
or about one-sixth of a mile an

'

—

:

:
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Location of Illuminating Units for
Best Efficiency.
Three papers were read at the meeting of the
Illuminating Engineering Society in New York on
November 9th. These papers were: "Location of
Lamps and Illuminating Efficiency," by Preston S.
Millar; "Fixture Design and Location," by Major
E. L. Zalinski, U. S. A., and "Fixture Location
They
in Residence Lighting," by F. N. Olcott.
were given in abstract in the Western Electrician
of last week, pages 397 and 398. After the reading of the papers President Marks announced that
they were open to discussion.
•

Discussion

(in

Abstract).

In regard to Mr. Millar's paZalinski:
per, I wish to say that he has given us data which
will aid illuminating engineers in determining definitely what is requisite for any desired illuminaComing from one who has devoted so much
tion.
attention to this subject, the paper is more than
The data given are hardly
ordinarily instructive.
obtainable elsewhere.
I
am compelled to call attention to one par-

Major

of the paper, broaching on my own
This is embodied in the latter part
I
have already had measurements
of Table II.
made in my own behalf with clear prismed glass
reflectors, and with diffusing (coated) reflectors, of
But I
similar dimensions and angle of opening.
see, for the first time, in M'r. Millar's paper, the
comparative data obtained with opal and other rehave reason to be satisfied with the
flectors.
I
more uniform distribution and the much lesser variation as between maximum and minimum illumination securable with the diffusing reflectors. An
inspection of Table II. will make the extent of
this obvious.
Some of the data given is not in some ways
In
quite comparable with that obtained for me.
the investigations made in my behalf, the variations between maximum and minimum were as
follows
122.1 per cent.
Clear prismed glass reflectors
73.6 per cent.
Diffusing- (coated) reflectors
or an advantage of 48.5 per cent, or a gain of
65 per cent.
The results as given by Mr. Millar, both' for
the opal and clear prismatic reflectors, far exceed
As previously indicated,
this
relative advantage.
this greater advantage may be ascribable to the particular
conditions of these latter investigations.
But the results of these are of value.
Mr. Olcott's suggestion of using
J. H. Hallberg:
the lamps on chandeliers in a vertical position,
whether turned up or turned down, is a good one,
because of the introduction of high-efficiency incandescent-lighting units, which I believe will require the placing of the lamp either straight up
or straight down in its position.
It seems to me, from a practical
E. Y. Porter
point of view and these tests brought out by Mr.
Millar seem to carry out the matter from a scientific standpoint
that the value to the illumination on a horizontal plane of the reflection from
the walls and ceiling is very great, but even more
than that, perhaps, is the general effect. In a
great many cases we light a room, not only for
the purpose of lighting a particular horizontal
plane, but for lighting the whole room, the walls
and ceiling, as well as the floor and desk, or
whatever the particular object to be lighted may
be, both from an artistic and utilitarian standpoint,
as well as to prevent a great contrast of light and
darkness and other effects upon the eye. Therefore, it seems to me, the use of shades or arrangements of lamps in any form of lighting whatever,
which throw all the light downward, is not necessarily the best, or the most practicable, or the
ticular portion
investigations.

—

:

—

most

artistic.

With regard to the effect of the inverse-square
law, and the parabolic reflectors, I offer the suggestion that the size of the parabolic reflector
would have a great effect upon this law, when
incandescent lamps or
light
sources
not strictly a point, because then the
variation from the point loss applied to the parabola would be much less in the case of a large
parabola than in the case of a small one, so that
a thing as large as an incandescent lamp, if shaded
by a large parabolic reflector, might throw the
light in parallel rays, whereas if the reflector were
very small it would more nearly follow the inverse-square law. The uniformity, I believe, has
a very great effect on the actual illumination required for various kinds of work.
Dr. C. H. Sharp
I
think that, while in one
way the classification which Major Zalinski has
made "f reflectors is a valid one, yet we should
nol lose sight of the fact that the inverse-square
law applies to reflectors, parabolic or otherwise
ill
to
reflectors, in fact
which can be practically
11
d as practical sources of light, provided only
you go far enough away from the reflector to
the measurements.
Within a certain region
near (he reflector the inverse-square law does not
apply rigidly, but if yon get far enough away it
doi
apply.
An extreme case is the case of the
\t
earchlight.
the focus of the mirror is the
end of the positive carbon of the arc. The source
of light is the crater of the arc. This crater is
pretty small compared with the area of the whole
reflector,
but the
actual
practice in measuring
used

which

with
are

November

searchlights is to measure them in accordance with
the inverse-square law, only we must go a mile
or two away in order to have the inverse-square

law hold.

Now, in the actual case of measuring reflectors,
we have to use the reflectors on lamps at distances
which are comparatively short, and within the distance at which reflectors are commonly used, the
inverse-square law would probably hold vigorously
in all but a very few cases.
It would be quite
valid

nearly

in

all

of them.

which are made between reflectors
parabolic throughout and reflectors partially parabolic and conical reflectors, etc., are not very useful distinctions from the standpoint of the illuminating engineer, because, whatever the shape of the
reflector, the inverse-square law is not going to
hold vigorously if you are too close to it
and,
as has been pointed out by the author of the paper, if we use an incandescent lamp with a reflector, there is only one point in the
filament
which comes within the focus anyway, and the
other points will be out of focus, and the direction of the rays reflected will be a very complex

The

distinctions

;

one.

G. V. Williams: I will ask him (Dr. Sharp)
whether he thinks there should be some change
the design of the incandescent-lamp filament for
purpose of meeting the needs of the illuminating engineer.
in

the

Sharp
I will say, in answer to that questhat I do not think it is of sufficient importance to make incandescent lamps with reflectors
to obey the laws of the inverse square; that is,
to justify any change in the design of incandescentlamp filaments to produce that result.
Mr. Millar: I succeeded in getting nine gentlemen to give estimates as to the effect of the ceiling and walls on the illumination of a horizontal
plane three feet above the floor. I was able only to
get them to give me estimates on the percentage
of increased illumination which the ceiling and the
walls would produce in addition to the light from
the lamps direct.
In actual measurement we found
that this proportion of increased illumination due
to the ceiling and walls varied from 45 to 166
per cent., with different locations of the lamp.
Mr. Elliott: I have a word on the subject of
parabolic reflectors. I had a series of experiments
carried out in my private laboratory with a number of reflectors, and. to my surprise, I found
the law of inverse squares held for all distances
the effect would be practically used,
to which
unless you get within a very few feet, where it
is
so close you mav sav it is impracticable to
use it. The size of the light source I used was
an incandecent lamp, and the variation of the shape
of the reflector from the theoretical was such that
in practice I think that illuminating engineers can
stick to the law of inverse squares.
Mr. Millar: Major Zalinski said in his discussion, in connection with the measurements of distribution of light, about the diffusing reflector,
that I had given in my paper the comparative data
obtained with opal and other reflectors. It was
very distinctly stated in the paper that no comparison was drawn among these different reflectors.
If such a comparison could have been drawn, the
data would not have appeared in this paper. I
desire it put on the record, very emphatically,
that the conditions are so dissimilar that it would
Dr.

:

tion,

be verv improper indeed to attempt to draw any
comparison whatever between the different lighting
auxiliaries used.
As to the remarks

on the question of the adaptainverse-square law to reflectors, it
seems to me that it depends altogether on the
nature of the reflector. I cannot agree with Mr.
Elliott that illuminating engineers will do well to
stick to the law of inverse squares for the time
being.
One of the chief difficulties in applying
the law of inverse squares to the photometry of
lamps used with reflectors in the usual way is that
we have as a_ result the measurements at different
bility

the

of

This means that comparisons between
distances.
different reflectors are not likely to be valid when
based

on

photometer

measurements, for it is a
the law of inverse
squares does not apply accurately, and therefore
our comparison is vitiated as soon as we have
measurements based on different distances, and
with the usual photometer practice, where the
photometer is moved different distances to the
lamp under the screen, to secure a proper balance,
fact

we

that

are

in

to

some

reflectors

ignorance as to the

exact

distance

at

—
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City Lighting in Milwaukee.
Agitation in Milwaukee, Wis., for a municipal
lighting plant is reported to have advanced to a
point where work is to be begun on construction.
The discussion brought out an interesting proposition from Mr. John I. Beggs, president of the Milwaukee
Electric
Railway and Light Company,
whereby he proposes to prove that public utilities
cannot be conducted by municipalities as economicas by private corporations.
Mr. Beggs, it is reported, offers to furnish the

ally

of Milwaukee with electric light at the price
which the city of Detroit pays. Detroit has a municipal plant which is conceded to be one of the best
and most up-to-date in the United States, but Mr.
Beggs takes the position that he can sell light at
Detroit prices and still make a profit. His offer
would give Milwaukee light at the best-known municipal rates without going to an expense of $1,city

000,000 or
expects to

more
make

for a city-owned plant.
And lit
a reasonable profit out of the ven-

ture.

The Detroit plant
of business men and

conducted by a commission
considered the best municipal electric-lighting plant in the United States.
But
Mr. Beggs argues that no municipality can operate
a plant as economically as a private corporation, because it costs more for help, the work is not so
thoroughly done, the supervision is poorer, the
waste of material is much greater, and naturally
He contends that
the cost of production is greater.
this state of affairs cannot be eliminated while politics has influence, and politics, he asserts, cannot be
eliminated from departments or institutions conducted by a municipality. Consequently, he holds
that a private corporation can do as well and better
than a municipality.
The offer is to give the city light on a five-year
contract at $65 a lamp. If the city makes a ten
year contract, he says he will furnish light at a
price not to exceed $60 a lamp, and cheaper if Dc
troit produces light at a lower figure in its municipal plant.
In short, he will meet the Detroit prices
is

is

at all times, plus the difference in the price of coal

between the two

cities.

When Milwaukee

installed its street arc lamps in
1S90 the cost was $150 a lamp of 2,000 candlepower.
Later it made another contract and paid $99 for
lights of the underground circuit and $81 for overhead wiring. The light contract expired last December, and since that time the city has been
lighted bv the street-railway company without a
formal contract.

Advancing Prices for

Appa-

Electrical

ratus.

On

account of the continued prosperity of the
of the United States, it has been difficult for the producers of raw materials to meet
the constantly increasing demand made upon them,
and in several instances, although the sources of
supply remain unaffected or even increased, the
prices have gone up on account of lack of facilities for getting out the raw material with rapidWithin a year, for instance, the price of copity.
per has gone up from 20 to 25 per cent. iron, 40
to 50 per cent, and rubber from 10 to 15 per cent.
On account of labor conditions in the South, cotton yarn has advanced in price to a considerable
extent
All of these advances have their effect on the
electrical industries, the price of copper and iron
industries

;

having, of course, the greatest effect.

The
is

in

situation today as expressed by a man who
constant touch with prices and their effects

on the electrical industries is that copper will
probably remain in the neighborhood of 22J4 cents,
which is about its present price, and that the
demand for rubber will be fairly well supplied,
while cotton depends largely on the condition of
southern labor.
As it takes about six months to build furnaces,
iron will probably increase in price somewhat with
The quantity of ore bethe increase in demand.
ing almost unlimited, the question of production
will depend on whether the producers have faith
in the continued prosperous condition, and prepare
to

meet the demand that the condition

indicates.

which the various settings are obtained.

The following

:

1

24,

Electrical Railroad Operation in

Simplon Tunnel.
Trains have been running regularly in the Simplon Tunnel since the beginning of September, and
are all taken through by the three-phase electric
locomotives, with the exception of the trains "de
luxe," which are using steam locomotives for the
present.
Between Brigue and Iselle. the two terminal stations, the average time of the trip is 20
minutes 30 seconds, which is somewhat faster than
before.
Going in the other direction the time is
29 minutes 30 seconds. In the second week "of
September the electric locomotives took 120 trains

through the tunnel.

General

Electric

is

given on the authority of the

Company

Prices in the electrical trade continue to show
a distinct upward tendency, in sympathy with the
well-maintained advance which has taken place in
Orders for future
the prices of all raw materials.
delivery can only be placed in many instances at
a considerable advance over present market quotations.

The General Electric Company,
many other large manufacturing
nouncing

in

common

concerns,

is

with
an-

advance in prices of electrical
apparatus and supplies. This will not unlikely be
followed by further advances if present market
a

general

conditions continue.

;

November

24,

Electrical
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Trades Associations Meet.

The eleventh annual meeting

the Electrical
Trades Association of Chicago was held at the
Grand Pacific Hotel, Friday evening, November 16th.
More than 80 manufacturers and jobbers from the
central, southern and western states were in attendance.
dinner preceded the business meeting,
which was called to order by President Frank S.
Beardslee. The reports of the officers of the assoof

A

ciation showed a remarkable increase in membership and an ever-widening field of efficient service.
The board of directors was increased, by an amendment of the by-laws, from five to seven members.
The election of officers resulted as follows:

Seymour Guthrie of the Kellogg SwitchSupply Company; vice-president, William A. Browne of the M. B. Austin Company;
members of the executive board, Thos. I. Stacey
of the Electric Appliance Company, Harry R. Parsons of the Western Electric Company, Frank S.

Elements of Gas-engine Design. By Sanford A.
Moss, M'. S., Ph. D. New York: D. Van Nostrand Company. 1906. Pages (3j4 by 6 inches),
Price, 50 cents.

197.

v.,

In this little book the author has covered all
of the fundamental principles with which a designer of gas engines should be familiar. A complete exposition of the elements only of all subjects of direct interest to the designer is given,
including a discussion of the nature, derivation and
relative power of
gas-engine
fuels.
The book
should be valuable to the designer, and should
also prove of interest to the engineer.

President,

board

and

Beardslee of the Beardslee Chandelier Manufacturing Company, S. E. Kennedy of the Central Electric
Company, Frank M. Pierce of the Manhattan Elec-

Supply Company. James Wolff of the New
York Insulated Wire Company was re-elected Chicago member of the board of managers of the Natrical

Trades Association. Frederic P.
Vose, who has done valuable work for the association, was reappointed secretary and treasurer.
After the conclusion of the business session
Thomas G. Grier of the American Circular Loom
Company acted as toastmaster, and a delightful programme followed. Mr. Grier thoughtfully supplied
each guest with a booklet containing the words of the
old melodies that have been popular for two or
three generations, and, led by Messrs. Parsons and
Pierce, the company sang the songs with much
gusto and pleasure. Instrumental music was supplied throughout the evening by Tomaso's Orchestra.
More than 20 of the gentlemen present responded to the invitation of the toastmaster to
speak of their regard for the association, and one
and all voiced the sentiment that the association
service had become an indispensable adjunct to their
business and that the underlying principles of cooperation in the exchange of credit information
had resulted in safeguarding their credits, protecting their business from financial loss, and engendering a spirit of unity and brotherhood among the
jobbers and manufacturers of the trade.
tional

The

Electrical

annual meeting and dinner of the
Trades Association of Philadelphia was
held Thursday evening, November 1st, at the Maneleventh

Electrical

Club, Philadelphia, Pa. The reports of
officers showed that the value of the association
to its members is of the most substantial character.
The combined membership of the several
local
associations comprising the National association now numbers over 350 of the leading manufacturers and dealers in electrical material.
After
the termination of the business meeting an enjoyable social session was held, enlivened with wit
and practical addresses by several of the members and guests.
The officers and directors of the Philadelphia
association for the coming year are
C. E. Trump
(president),
representing
the
Novelty
Electric
Company, Philadelphia C. M. Wilkins (vice-president), representing Partrick, Carter & Wilkins
Company, Philadelphia; H. G. Kepler, representing
.Walker & Kepler, Philadelphia; F. D. Sweeten,
representing Sweeten-Crossan
Electric
Company,
Philadelphia; T. E. Hughes, Pittsburg, representing Standard Underground Cable Company; G. S.
Smith, representing J. F. Buchanan & Co., Philadelphia; L. P. Dickey, representing Lawrence Gas
Fixture Manufacturing Company, Philadelphia; E.
A. 'Symmes (secretary-treasurer).
ufacturers'

:

;

The Hammer

Collection of Incan-

descent Lamps.
Acting after a eulogistic report from its committee on science and the arts, the Franklin Institute of Philadelphia has awarded, or is about to
award, the Elliott Cresson medal to Mr. William

Hammer

of

New York

for his historic collection
of incandescent electric lamps. This collection was
exhibited at the St. Louis Exposition of 1904, and
excited enthusiastic appreciation, as it is remarkably

J.

complete and interesting. Mr. Hammer has been
working on his collection for 27 years. In the
language of the committee, "At a great personal
outlay of time, labor, thought and money, he has
secured material showing practically every step in
its
development, from Edison's early platinum
thermostatic-regulator lamp, platinum-iridium spiral
lamps, multiple foil platinum lamps, oxide-of-zirconium lamps of 1878, up to the most modern type
of lamps. The collection embraces not only the
entire art under Edison, dating from his first commercial lamp, the famous 'paper horseshoe' lamp
of 1879, his plumbago, graphite, bamboo and other
vegetable-filament lamps, but also the work of
Edison's contemporaries here and abroad from this
early period down to the present time." Since the

was exhibited at St. Louis, Mr. Hammer
has supplemented it by -samples of various lamps
which have appeared since, as the tantalum and
tungsten_ lamps. The collection
is
well entitled
"The History of an Art," and is unique.
collection

Elementary

Principles of Continuous-current
Design.
By H. M. Hobart, B. Sc,
E. E.
London and New
1906. Pages (5^ by 8^4
inches), x,, 220, with 106 illustrations.
Price, $3.
This book is intended, in the first instance, for
students, but as. the author has made available
a large number of his more recent methods, formula? and tables in accessible form, it should be

Dynamo

M. I. E. E., M. A. I.
York: Whitaker & Co.

the practitioner of dynamo design as
useful and novel feature of the treatise
is the introduction of 18 complete designs in tabulated form.
For convenience of calculation and
study,
tables
have been placed in each chapter, giving just enough data of the 18 machines
to
enable the
student to calculate the
parts
of their design with which the chapter deals. In
the appendix is given a set of tables corresponding to those occurring in the text, but with the
calculations
completed.
The six chapters deal
with the subject as follows: Chapter I., The Electric Conducting Circuit; Chapter II., The Magnetic
Circuit; Chapter III., Armature Interference and
the Design of Field Spool Windings
Chapter IV.,
The Proportioning of Continuous-current Dynamos and the Voltage Between Segments and the
useful

to

A

well.

;

Voltage; Chapter V., Dynamo Design
Chapter VI., The Application of RePoles and Design for High Speed and

Reactance

Coefficients

;

versing
High Voltage.

Electricity as Applied to Mining.
By Arnold
Lupton, G. D. Aspinall Parr and Herbert Perkin.
(Second edition.) London: Crosby, LockWood & Son. (New York: D. Van Nostrand
Company.) 1906. Pages (5^2 by 8^4 inches), 320
with 190 illustrations. Price, $4.50.

This book is intended to present the leading
truths and main principles of electrical engineering without going into detail, and to deal especially
with the subject in relation to' its mining applications.
By the joint authorship both the "electrical"
and "mining" sides are presented by men expert in
those fields.
The work gives an elementary treatment of electricity in the first chapters leading to
a description of dynamos and motors and the
steam turbine. The subjects of electrical distribution and central plants are next dealt with, and
then the authors take up the subjects of electricity as applied to various operations of the mining industry, such as coal cutting, pumping and
hauling,
blasting,
drilling,
etc.
The machines
and typical plants referred to are mostly English
and the appendix contains the rules for installation and use of electricity issued by the Home
Office under the Coal Mines Regulation Act of
the English Parliament in 1887, but even though
the practice may be slightly different from the
American practice, the book should be of value
to the mining enginer, for the use of electricity

mines and mining is growing more widespread.
In this second edition the authors have brought
the work thoroughly up to date and added valuin

able data.

Machinery

Dynamo-electric
Edition).
B. A., F.

By
R.

S.

P.

London:

(New York: Spon &
(5
15

II.,
Seventh
Sc,
and F. N. Spon.
Chamberlain.) 1905. Pages

Silvanus

(Vol.

Thompson; D.

E.

A
J

by 8J4 inches) xx., 848, with 546 illustrations,
colored plates and 24 folding plates. Price,

$7.50.
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Chapter IX. especial attention is called to recent
developments in steam-turbine driving. Chapter
X. deals with synchronous motors, motor-generators
and converters, and Chapter XI. is concerned with
the question of parallel running of alternators.
Chapters XII. and XIII. deal with transformers
and their design the three-phase induction motor
is
treated of in Chapters XIV., XV. and XVI.,
while Chapter XVII. takes up the subject of single-phase induction motors. The concluding Chapter, XVIIL, gives a concise account of the singlephase commutator motor. Schedules have been
;

introduced into the chapters dealing with design to
facilitate the computations and to systematize the
work. Twenty-four large folding plates are bound
with the volume and give the designs of various
alternators.

The work, which is one of the very best on the
subject, has been greatly improved by the division
into separate volumes, each covering a class of its
own. With the new matter that has been added
the present volume forms a complete, up-to-date
treatise on the subject of alternating-current machinery, ranking as one of the standard authorities
on the subj ect.

The

Copper Handbook (Vol. VI.). By Horace
Stevens.
Houghton, Mich.
Published by the
author.
1906.
Pages (s 3 by 8 2 inches), Ixvi.,

J.

:

A

Price,

1,116.

/
l

$5.

The

sixth annual edition of "The Copper Handis exhaustive in its treatment of the maniphases of the copper industry. In the first
14 chapters it contains the history, geology, chemistry, mineralogy, metallurgy and uses of copper,
in addition to a glossary of mining terms and
a list of copper deposits in different parts of the

book"
fold

world.

The fifteenth chapter includes the major portion
of the book and gives a short detailed description
of the copper mines of the world, arranged in
alphabetical order by name, regardless of location.
About S,ooo different mines are listed in this edi-

The

chapter contains general statistics
including the world's production and
the production of the leading mines, with a prediction of the future production of copper, based
on the past history.
With increasing demand and abnormally high
prices, the question of copper supply is becoming
most important to the manufacturer and engineer
and to the public. It would seem that a standard
work such as this should prove to be of general
value. As it also gives ratings to the mines and
companies not hesitating to denounce those which
the author thinks fraudulent it should be of aid
to those who are about to consider investing money
tion.

on

last

copper,

—

in

—

copper properties.

Berlin Street Lighting.
Street
letter

lighting

in

Berlin

is

the

subject

of

a

from Consul-general A. W. Thackara, who

records that the

supply of electricity for lighting

and industrial purposes has for many years been
in the hands of a private company, which is bound
to light the streets at the same price charged for
industrial purposes, which is 3.8 cents per kilowatt.
Moreover, the company has to pay the city
treasury 10 per cent, of its gross proceeds and
give

a share in the clear profits of its busithe clear profit exceeds six per cent, of
the joint stock up to the amount of $4,760,000 the
to

ness.

it

If

company must pay 50 per

cent,

of the clear profit

should the joint stock be augmented beyond $4,760,000, 50 per cent, must then be paid of the
clear profit that exceeds four per cent, of the
capital.
Although this contract grants 'to the company the right to use the streets for electric conduits, it provides that competition shall not be excluded.
The municipality shall also be entitled in
1915 to claim that the whole electric plant shall
pass into its hands on payment of the estimated
value.

enormous increase

the use of
electrical machinery since the publication of the
sixth edition of "Dynamo-electric Machinery" the
author of this well-known and standard book has
divided
the
work into two volumes. Volume
I. has been published and is devoted to direct-current machinery. Volume II., which is the subject
of this review, is complete in itself and presents
a systematic account of the subject of alternatingcurrent machinery in its actual stage of development, and contains much that has not been published in the older editions.
The subject is taken up from the beginning, the
chapter being devoted to the principles of
first
alternating currents. The second chapter on periodic functions is entirely new.
Chapter III. describes the various types of alternators and the deThe wave form of alternattails of their structure.
ing electromotive forces, magnetic leakage and armature reactions are dealt with in the next two
chapters.
Chapters VI. and VII. deal with winding schemes for alternators and the design of the
machines and include photographic reproductions
and colored plates to illustrate the subjects. An
appendix to Chapter VII. describes methods of
compounding alternators. In Chapter VIII. analyses are
made of 14 different alternators, and in
to

the

in

For

fiscal
year 1903 the Berlin Electric
paid to their shareholders $569,772 and a
the municipality of $677,419.
total
to
In 1899
$449,820 went to the shareholders and a total of
$368,630 to the municipality. For lighting purposes
the cost of electricity in Berlin ranges from 7.6
Between the hours
to 9.5 cents per kilowatt-hour.
of 10 p. m. and 6 a. m. the rate is 7.14 cents.
For industrial-power purposes the rate is 3.8 cents
per kilowatt-hour.
An English company which secured the charter
80 years ago for providing Berlin with gas conactive operation, competing, however,
tinues
in
with municipal gas works, established later. The
price of gas has been reduced several times, and
now stands at 83 to 87 cents per thousand cubic
feet for lighting and 80 cents for cooking and for
power. For the fiscal year 1903 (the latest figures
obtainable) the value of the municipal plants totaled $24,564,000 and the receipts were $7,085,896.
The different systems of street gas lighting are
the inverted Welsbach lights and the Erich and
Gratz, each of which consumes 100 liters every
hour, the upright Welsbach lights, which consume
about 125 liters, and the Millenium, which consumes nine-tenths of a liter per Hefner candle.

Works

the
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THE SMALL CENTRAL
Practical

CHAPTER
Business

New-business
ness"

unknown

a

Have
stations

among

—The

"new-busi-

soliciting

ing upon the size of the town, one solicitor being
sufficient for about each 10,000 of population.
The
small central-station companies, however, are prone

look upon this as a fad, and very few central
cities of 10,000 or less engage any solicitor for this work.
However, new business will
not come to those who sit and wait for it. It
must be sought, and electric opportunities are
to

stations in

everywhere
to

any

in

support

a

city

central

that

is

of

sufficient

size

By

business

profitable

is

meant

be utilized for collecting bills; but this refers only
to small stations that would not have sufficient
territory to keep a man constantly at work so-

more

especially

that

business is secured. Houses that have been erected
during the summer are nearing completion and are
ready for lighting fixtures. Stores that have not
been in need of light during the summer months
are now clamoring for light, but there will be a
number of opportunities that will be lost unless
the companies have the full advantages of a prop-

conducted

"new-business" department.
The Day Load.— It is not a very difficult matter
to build up a peak load in any growing city, but
it
takes effort and hard work to build up a day
load and to reduce the difference between the mini-

mum

maximum

and

demands, and the main object
department should be to
obtain this class of business, by selling energy
during those hours when it would not otherwise
the

of

"new-business"

be utilized.
It

is

are a

safe

say that in almost any city
of opportunities for installing

to

number

there

power

motors. Perhaps a number of these industries are
being operated by steam or gasoline engines simply because their owners have a wrong idea as
to the cost of electrical energy and are not prop-

many advantages to be
In nearly every case if the
central-station man will install an electric motor
on trial, with the distinct understanding, that if
unsatisfactory it will be removed, he can obtain
the consent of the owner to make the trial, and
after a reasonable trial it is seldom, if ever, that
the user would again consider the former method.
This business is so desirable that every possible
effort should be put forth to secure it.
The solicitor should have a fair knowledge of the requirements for certain machinery, and should be
thoroughly posted on all the usual power-consuming devices, such as medical and dental appliances,
wood cutters, laundry apparatus, etc. He should
erly

informed as to

derived from

also
ticles

tion

know

the

use.

the special

are

available.

company

were placed
etc.,

its

sold

uses for which standard arinstance, one central-staover 100 ceiling fans, which

For

in the

entrances of restaurants, saloons,
to keep out flies.
Fan motors are also exSCd jn Wi " tCr f ° r rem ° Ving fr ° St fr °

windows

"

liciting.
Every central station, however, should, in
some form or combination, maintain a "new-busi-

m

ownership agitation. However, do not
advertising on the patent-medicine page,
cause it is cheap, but have it in the
spicuous part of the paper, and change
frequently.

What You

Practice

Preach..

—This

department
account, to which

should have a regular ledger
should be charged soliciting, advertising, appliance
demonstrations and such free appliances as are
given to consumers for the purpose of increasing
business or securing new business, and the appropriation should be as liberal as" possible.
It is poor economy to have the office on the second floor or on some side street, or, as is often
the case, at the station located on the outskirts
of town. The office of a central station should
be on the ground floor, in a central location, with
fixtures,

motors, power motors, heating devices, etc.
Make the office as bright and attractive as possible,
demonstrating all of the various forms of
lighting.
"Practice what you preach" by installing
both direct and indirect show-window lights. Infan

stall
an
you are

sign

electric

An

selling.

keeping

in

with

outline-letter sign

is

the

style

attractive,

but

there is little call for it in small cities on
account of the expense of operation; hence it
would be better to have a reflector or transparency
sign, using from five to 10 lamps; it is comparatively an easy matter to induce the merchant to
install a sign of this description.

Sign and Window Lighting.—This is a source
good revenue, as it is from long-hour consumers.
Most of the larger companies install window and
sign lights on a flat rate, and this plan is advoof

cated for this purpose.

Have

the lights controlled

by a time switch, which can now be secured at a
nominal cost. This induces the merchant to keep
his
windows properly lighted, and, aside from
making the windows attractive, it gives the town
an air of prosperity.
Often an order for an electric sign can be secured by making a flat rate sufficiently high to
enable the customer to pay for it on monthly payments. For instance, a sign costing $60 and requiring 10 eight-candle, or 20 four-candle lamps
can be sold very much easier on a contract at $10
a month for one year, or, better still, $7.50 a
month for two years, than if the manager were
to charge the customer $5 a month for light and
$60 in cash for the sign.
Interest the Public.— The electric-light company
should carry a complete line of electrical devices,
properly connected, for the purpose of demonstrating the uses of such devices to customers. Install
a wattmeter at a prominent place in the office and
have it enclosed in a glass case, so that the customers can see it in operation. Have it properly
connected to a bank of lamps, controlled by
switches, so that you can readily explain the "mysteries"

of

meter

Remember
usually

is

companies

The

ties.

service.

that the public

of

is

very skeptical, and

the

opinion that all public-service
charge exorbitant rates for their utilimanager's constant aim should be to

overcome this prejudice. He should teach his consumers to read their meters, by sending them
printed

instructions.
Test customers' meters in
presence if they believe them incorrect, and
be liberal in adjusting the difference if it is found
that the meter has been running too fast or creeping on no load, as is sometimes the case.
their

Advertising.— Advertising
in

the

grocery
plishes

th£

electrical

business

COmpa " y

duty,
!t

for,

aside

is

just

as

essential

the shoe or
advertising accomis

in

from

value to
with
helpful at times of municipal

establishes

'

the press, which

it

Newspaper

business.

double

is

as

fondly

its

relations
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place

your

simply bemost conyour copy

Specialize

each time, and have the
the point. It may be well
to secure electrotypes from one of the
various
companies making a specialty of electrical-newspaper advertising matter.
Simple catch phrases, such as "You would enjoy

wording short and

to

reading by electric lights;" "Let us figure on wiring your house;" "Keep cool; Get a fan
motor."
scattered throughout the paper, form an inexpensive way of advertising, and are sure to
attract
attention.

An
ally

method

effective

send

to

out

_

in

a small city

circulars,

letters,

is systematicbooklets and
attention in a

mailing cards. These receive more
small city, as the general public has more
time
to read and digest such articles.
If monthly bills
are mailed, possibly it may be well to
include a
circular furnished by some manufacturing
company
advertising the merits of some heating device,
fan
motor, power motor, reflector, etc.

New

and

Devices

New

Wrinkles.— Get

the

people interested and keep them interested
in

new

ness" department.

'

can be secured for power, sign
lighting and other long-hour consumers and the
various heating devices, more especially the electric
flatiron, as it gives the central-station companies
a greater opportunity for successfully conducting
such a campaign than ever before.
A healthy electric company should at this season
of the year be rushed with orders and straining
to keep up with them, as the fall months are of
course the time when the greatest volume of new

erly

entire time, secure a bright, active
for a combination of work. The meter
perhaps best suited to do this work, as

ample show windows for the display of

station.

True, expenses need closer attention in the
smaller stations than in the larger ones, but there
is only one way of increasing the net revenue, and
that is by securing additional profitable business.
the business

his

reader is
he is acquainted with all of the consumers, having
occasion to visit them each month at the time of
reading the meters. He can at such times look
over the installations and can oftentimes better
the existing lighting conditions. In addition to
reading meters and soliciting, this man can also

;

number depend-

economy, as the

false

is

young man

that

business, the

many of the small
new business is left

of securing

is nearly entirely occupied in looking after other important matters in connection
with the station. If a central-station company feels
that it cannot afford to engage a solicitor to give

;

new

work

manager's time

few years ago an
electric-light
and

day has passed.
For years the larger gas companies have conducted "new-business" departments, and have found
but it has only been
the same very profitable
within the last few years that central-station managers have awakened from their lethargy and have
organized special departments for this important
part of the work.
Nearly all of the larger central-station companies now have a corps of solicitors constantly in

a Solicitor.— In a good
the

the manager, but this

to

power companies but no phase of the electriclight and power business demands greater thought
and more careful consideration than that involving
the expansion of the connected load and the broadening of the peak. Time was when the centralstation
manager thought that all persons who
needed light or power would call at the office,
sign an ironclad contract and oftentimes make a
deposit to insure prompt payment of bills. But

the field seeking

STATION.

Construction and Operation.

Getting.

until

proposition

Its

XVII.

Department.

department was

Hints on

November

devices.

Give one or more of the prominent physicians
a
the understanding that if it is

heating pad, with
satisfactory

you may refer to him.

Give electric flatirons to some of your fashionable dressmakers and one or more of your laundries.
If you can induce the laundry to demonstrate them in their windows, furnish them with
free current and advertise the fact that they are
using them. Also, place them on trial with any
family that wishes to try them, but be sure each
iron is equipped with a switch and that the fuse
the

in

rosette

of sufficient capacity. You will
small percentage of the electric
irons are returned.
Sell them at practically cost,
as they require no additional meter, transformer
or station capacity, and will increase your revenue
find

only

that

is

a

from $5 to $10 a year. The larger central stations
are buying them in lots of 1,000, and many of the
companies are giving their customers the free use
of irons, as the increased revenue will usually pay
for them in six months' time.

Many fan motors can likewise be disposed of in
a like manner. On the first hot day send your
delivery wagon out with a load to be delivered to
possible customers. This should be followed by
a solicitor calling within a week and offering to
sell the fan at cost.
By starting this early in the
season you can dispose of more fans than by any
other method, and as each fan increases the reve-

nue from $6 to $9 a season, it
trial; but you must be willing
to

make

is

well worth the

to

spend a dollar

two.

At certain dull seasons of the year offer special
inducements to owners of. old buildings to have their
houses wired. Wire their house complete, including switches and two fixtures, for $40, to be paid
10 equal payments. Be liberal in installing
switches at the proper place, for the convenience
of electric lights is one of the strongest talking
for in

points,

and switches, perhaps more than anything

make it so.
The practice of giving

else,

good

policy,

and

is

free

lamp

renewals

steadily gaining adherents.

is

Do

not wait for a lamp to burn out, but replace it
it gets dim.
If, however, you are charging for renewals, make a special price in dozen
lots.
If they are purchased only when needed,
many lamp sockets will remain unfilled for considerable periods, during which time you are losing
the lighting revenue.
Rates. The question of rates is, of course, of

whenever

—

importance. The rates should be fair to all
classes of consumers, and there should be no discrimination. Lighting rates may be based on a
maximum demand for the first hour and a reduced
rate, for the second hour and a low rate for the
third hour and over. Exceptions, if any, should
only be made to theaters, churches, public halls
and such other class of consumers as use lights
only after the "peak load," which usually occurs
between 5 130 and 7 -.30 p. m., has been passed.
Power rates should be sufficiently low to secure
this business in competition with other forms of
power, especially in considering large units. Oftentimes a contract can be secured for operating a
local flour or feed mill or for pumping the city
water at practically the same cost as the steam
power previously used at a fair profit to the eentral-station company.
The sliding scale of rates
should apply to power as well as lighting customers.
If this rate be fixed at seven, five and three cents
a kilowatt-hour, the consumer using his maximum
vital

November

24,
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demand for 10 hours a day would secure an average rate of 3.6 cents a kilowatt-hour, whereas
the consumer using his motor for only short periods each day would be paying the maximum rate.
Gasoline and. Gas Competition. Do not get

—

"cold

feet,"

and reduce a consumer's

rate

if

he

threatens to install a gasoline-lighting system, but
devise means of either increasing his light or re-

ducing

monthly

his

consumption

by

installing

Nernst, Gem, Meridian or other high-efficiency
lamps. Often Holophane or Pagoda reflectors will
bring him back into the fold. If, however, he does
install
gasoline or gas lamps, do not
"knock" or boycott him. On the contrary, "nurse"
him as you never did before and keep him from
persuading others to follow his example.
Gasoline lights must have their run in nearly
every town, but they are usually very short-lived,

actually

as they are unreliable and also dangerous.
Two
years ago there were 32 gasoline lighting plants
in a certain town of 8,000 inhabitants, whereas
today there are but four, although the electric
company has maintained the same rate.

Please Your Customers.—The "new-business"
department should also take care of complaints
regarding poor light, high bills or poor service. In
fact, it should be its duty to keep old as well as
new customers in line by frequent visits and by
prompt attention to their wants. Divorce the merchant from the belief that you are a "grasping
corporation ;" show him that you are human, and
take an interest in his welfare.

[The end,]

Possible Transfer of Chicago Edison
Properties to Subway Interests.
No evidence of any contemplated "merger" of the
Chicago Edison and Chicago Subway interests was
found by the City Council committee on gas, oil and
electric light, and the committee went on record to
that effect at a meeting held on November 16th.
Alderman Snow's resolution, providing for an investigation of the apprehended "merger," was ordered filed. Alderman Young, chairman of the committee, was instructed to submit a report of the
committee's investigation, together with the opinion
of the corporation counsel, at a future council meeting.
Samuel Insull, president of the Chicago Edison Company, appealed to Mayor Dunne and to the
Council to deal fairly with the corporation.
"The
company," he is reported to have said, "is not owned
by rich men. More" than 50 per cent, of the
capital stock is owned in the city by an ordinaryclass of people and by widows and orphans.
It appears to me that capital is being frightened away
by unfriendliness." William G. Beale, counsel for
the company, is said to have stated that the company
had no legal authority to lease its rights, and to
have asserted that there was no danger of any combination, although he understood some of the stockholders had been approached with offers for their
stock.

As the Western Electrician stated in
November 3d, there is little doubt that

its issue of
negotiations
have been discussed for the transfer of the central-

station interests of Chicago to the

Chicago Street-railway Situation.
electrolysis

pipes has been

of

known

water and other

some

change from cable to trolley was hurriedly made,
and the work in some instances was largely of a
temporary nature, due partly to the uncertainty regarding a settlement of the traction question. The
traction companies, however, promise to equip and
improve their lines to such an extent as to offer
proper return of the current to the power houses.
The tracks of the old cable lines are in bad
shape, and in some cases poorly bonded. The Union
Traction Company is said to be considering a plan
to carry its return current through cables placed
in the old cable conduits.

made by the city electrician this week are
show an escape of from i sA to five volts in
Randolph Street, whereas the municipal code proTests

said to

vides that railways operated
by electricity shall
maintain a metallic return circuit sufficient to limit
the maximum difference of potential between the return circuit and the service pipes to one volt.
Cable cars have now been entirely abandoned in
Chicago, and the two surface companies are gradually perfecting the trolley service as best they can
until the traction situation is finally settled and a
more comprehensive scheme is worked out for the
entire city.
The change generally has been a decided improvement.
At this week's meeting of the City Council an order was passed instructing the local transporation
committee to report at the meeting on December 3d
the Cullerton ordinance providing four-cent streetcar fares. "For ten years the street-car question
has been before this committee," said Alderman Cullerton, "and it is no nearer settlement now than it
was eight years ago. And in all this time the
street-car companies have not paid the city more
than $ioo,coo annually. The city collects from dog
licenses $68,000 more than it does from the streetcar companies. If the city is to get no compensation it is high time the people got some benefits,
and for that reason I urged the four-cent fare."

Sleeping Cars on Illinois Traction
System.
General Manager Fischer of the Illinois Traction
Company has given orders for the construction of
two sleeping cars to be known as "Frances" and
"Theodore." They will be put in service between

Decatur and

St.

Louis about the

first

of January.

They are to be
$45,000.
equipped with four motors of 100 horsepower each.
One car will leave Decatur at 9:30 p. m. It will
leave Springfield at 11 p. m., and will get to East
sleeper
St. Louis about 2:30 in the morning.
will leave St. Louis for Decatur at the same hour
that one leaves for that city. The price of a berth
will be a dollar.
For some time Decatur and St.
Louis will be the terminals of this sleeper service,
but later it may be extended beyond Decatur to
cars

will

will

be

cost

A

take in Champaign and Danville. General Manager Fischer and Superintendent Harry were in St.
Louis recently trying to arrange to have interurban
cars run to the Eads Bridge in East St. Louis.

is

What

the outcome of these discussions

unknown.

A

publication of unusual interest to engineers and
users of waterpower is a compilation of turbine
waterwheel tests and power tables by Mr. Robert
E. Horton, that has just been issued by the United
States Geological Survey as Water Supply Paper
No. 180. The results of tests of McCormick, Hercules, Samson, Swain, and other modern wheels by
the Holyoke Power Company serve as a basis for
the bulk of the data, but. other tests and manufacturers'

tables

have been

Trade Prospects

in

India.

from various sources in India indicate
that the United States has an opportunity to extend its sales of machinery in that rapidly progressing country. Consul-general William H. Michael writes from Calcutta that it would pay American builders of electric roads and of electric cars
and appliances to send representatives to the state
of Mysore. The Mysore government has recently
passed a tramway (electric-road) regulation which
extends to the whole state of Mysore, although
primarily conceived to meet the convenience of
the Mysore Manganese Company. A project is
on
foot to build an electric line connecting the civil
and military station with the old Bangalore City
line, and other
extensions from that point. The
whole system can be furnished with electricity from
the Cauvery Falls, a head of water quite
sufficient
for not only the tramways but for lighting purposes and mills and factories.
Charles M. Pepper, special agent at Bombay,
writes that manufacturers of the United States
could
enter the Indian market and capture a considerable
Reports

portion of the trade now supplied by Great Britain
The many small sawmills and flour mills alone
a profitable field for the installation of elec-

offer

trical

machinery.

"Electrical installation in Bombay," says Mr. Pep"has just begun. Several years ago the Boston capitalists who owned the tramway
system
proposed the change from horses to electric traction
and to provide power for a variety of
purposes.
local English official who was strangely
opposed to American enterprise succeeded in blocking an agreement with the municipality
which
would have enabled this to be done. Finally the
Americans closed out their interests, and the work
was undertaken by a British company, which after
several years, is just getting into shape
to supply
per,

A

At present not more than 200 electric fans
are in use in Bombay, but their number
will be
largely increased.
The business of supplying hotels, bungalows, etc., with small
electric plants appears to be in the initial stage."
power.

Turbine Waterwheel Tests.

service

to exist in Chicago, to

extent, it is said that the recent .equipping of the
old cable lines of the traction companies with electric service has greatly added to this danger.
The

The two

Harriman group
Subway

of capitalists, which dominates the Chicago

Company.

While
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utilized

whenever

avail-

able.

One object of the paper has been to furnish information required in measuring the flow of streams
where the turbine is used as a water meter. The
paper contains rating tables and the results of tests
of different makes of turbines with register, pivot
or cylinder gates, so that the power developed at
the mills and the quantity of water used can be determined from the size and type of the wheels. As
the water rights of mills can often be definitely ascertained only from the quantity of water used, and
as some of the wheels are no longer built or catalogued, the records of tests of the older types will
be of great value to engineers who may be required
to determine questions of water rights.
The pamphlet (which contains 134 pages) contains also a clear
presentation of the evolution of the different types
of turbines, all available data relative to the efficiency of the wheels and the power developed, a
description of the best methods of turbine setting
and arrangement, and a discussion of the conditions
that govern the economy in size and number of
turbines used.
This work, which may he obtained on application
to the director of the United States Geological Survey, Washington, D. C, is probably the only pubMany wheels have
lished compilation of such data.
been tested, but as a rule such work has been done
for private interests and the results have not been
available to the engineering public.
•

The Storage-battery

Industry.

recent meeting of the Society of Engineers
in England M'r. Sherard Cowper-Coles read a paper on storage-battery improvements. The author
said that the annual monetary outlay for storage
batteries in England and Germany was estimated
at about £1, 000,000 sterling, so that any economy
effected in the manufacture and life of accumulators was of great importance to the industrial
world. Reference was made to the alkali-nickel
cell, various types of grids, and the important bearing on accumulator work of thermo electricity.
Other points referred to were the need for a new
type of cell for ignition, the cut-off point of discharge, with particular reference to ignition cells,
the defects of the negative pasted plate, solid cells,
network cells, solid network cells, and the solid
non-conducting network type. The author, in making a forecast of the course development would
follow, suggested that it will be in the direction
of electrodes containing the electrolyte within them-

At a

selves.
It is of some interest, in considering the volume
of storage-battery business, to note that the value
of storage batteries produced in the United States
in 1905 was estimated in the Western Electrician
of January 6, 1906, as $6,200,000. This is larger
than the figure Mr. Cowper-Coles gives for England and Germany combined.

As Others See Us.
To

the onlooker the study of American
character
is often a study in contradictions
Americans are at
once the most thorough and the most superficial
;

people on earth. One may see an undertaking carried out on a scale grand enough to excite
our admiration and stimulate our enterprise, while the
next moment one may be face to face with something which outrages almost every principle hitherto
supposed to govern its design and construction, yet
withal not an unqualified failure. One reason for
this is the American habit of ignoring everything
that is not American. To the average American
anything that has its origin outside his native country is scarcely worth notice; and if the outside
world doesn't recognize this, so much the worse for
the world.
Such a characteristic is known in this
country as swelled head, and it is by no means
rare,_ though the owners of such heads seldom reach
positions which would enable them to exert much, if
indeed any, influence on the nation's work.— Electricity,

London.

The foregoing

characterization is of some interest
not entirely convincing. But it also serves a useful
purpose, for henceforth let no critic say that the
expression "swelled head" is American slang. Here
it is in full transatlantic dignity.
Ed. W. E.

if

—

Gregory Company Electric Club.
The employes

of the Gregory Electric Company,
Sixteenth and Lincoln streets, Chicago, on November 9th organized an electric club, which will meet
hereafter regularly every two weeks.
About 75
members have so far joined this club. Mr. A. L.
Kuehmsted, president of the company, gave an address on the "History of Electricity." Mr. J. D.
Zook read a paper on "Shop Practice," and Mr.
G. S. Besold gave a general talk, outlining the
purposes of this club.
systematic course of lectures will be given on electricity and its applications,
with demonstrations. Papers will also be
read at each meeting on various topics of interest
by different members, and a general discussion will
follow. The meetings take place at 5:15 p. m. and
last one hour.
It is believed that these meetings
will result in a great deal of benefit to all of the
members and that the interest in the club will be
maintained.

A

Funeral Cars for Indiana Electric Roads.
Funeral cars are the next thing to be put in
operation on the trolley lines of Indiana. These
cars are being fitted up in Anderson and Indianapolis to take the place of funeral carriages.
These cars will be black and will have three compartments, the first for the coffin, the second for
the chief mourners, and the third for friends.
Willow chairs will be upholstered in leather. The
windows will be elegantly draped with purple
broadcloth with black satin facing.
The cars will
be complete in every particular, and the rates proposed to be charged will, it is said, reduce the
expense of a funeral to less than one-half the
cost under present methods.

:

:

:
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Grounding of Conductors for Safety.
the meeting of the Western Association of
Electrical Inspectors in Indianapolis, October 17th
to
19th,
the committee which reported on the
grounding of conductors for safety stated that
the subject was a very broad one and should be

At

with

dealt

along

experimental

The com-

lines.

mittee urged that its suggestions be given due consideration and that hurried action be withheld
because the adoption of recommendations with rein-

spect to safety in numerous cases
Rule 13A of the National
great expense.
the
reference
to
has
Electrical
Code, which
was critigrounding of low-potential circuits,
cized as being not broad enough.
Especial attention was given to the electrolytic
action caused to underground piping systems by
is

to

liable

November

connected and thoroughly grounded with at least
two grounds. This is to afford protection against
life in cases where high-tension insulators break
and allow high-potential wires to come in contact
with pole or cross-arm, and also to guard against
possible static discharges over face of insulators
due to the formation of moisture or sleet over face
of insulator. It is recommended that strain guys
be thoroughly grounded and strain insulators be
left out.
On arm guys, where it is not feasible
to carry ground to cross-arm, strain insulator may
be interposed but anchor end should be grounded.

24,
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were necessary, but thus far no great difficulties
All water,
provisions,
have been encountered.
materials and everything that is needed must be
and
supply
carried in on the backs of camels,
trains are passing to and fro with great regularity
between Algiers and Timbuctoo and the
camping grounds of the several parties.
The
manual labor is being done by natives from desert
tribes.
The explorations of the French have demonstrated
frightful
Curtis.

that the great desert is not such a
place as has been represented, says Mr.

cur

improper grounding of. railway return cirThe committee quotes extracts from the
special committee on electrolysis of the American
Waterworks Association, the closing paragraphs of
which are as follows
"Your committee [American Waterworks Association] is convinced after careful consideration of
reliable data on the subject that there is no known
practical method by which owners of underground
pipes can protect them against electrolytic injury
from single-trolley currents, but that there are
two methods of operating electric railways by
which the return currents can be kept out^ of the
ground; namely, the conduit system as is used
in New York city and in Washington, D. C, and
the double overhead-trolley system as operated in
in
the
Cincinnati, Ohio, and on suburban lines
District of Columbia.
"The conduit system is more expensive to construct,
and is peculiarly adapted to the larger
cities.
The. first cost of installing a double-trolley
system would be a little greater' than that of a
while
single-trolley system for the same service
the cost of converting an existing single-trolley
system to a double-trolley system would be trifling,
as compared with the enormous interests endangered by the single-trolley current.
"Ten years' experience with the double trolley
in Cincinnati proves that that system is entirely
practical, possesses many advantages over the single trolley, is more economical in operation and
maintenance, and that it completely stops the inthe

cuits.

;

jury to the pipes."

The committee of the Western Inspectors then
makes the following recommendations
Circuits and

Connections.

Street-railway companies should be compelled,
are electric companies and all other electricpower companies, to provide a complete metallic
circuit for their current, absolutely insulated from
the rails and ground. This will keep the return
currents out of the ground and off the pipes, and
can be accomplished either by the conduit system
or by the double overhead-trolley system.
2. No connections by which a current is carried
to the pipe, or induced to flow thereon, should be
allowed from pipes to rails, or to other return
conductors; and no other alleged remedy which
permits the mains to carry any portion of the
return current should be countenanced by those
in charge of waterworks plants.
Even the failure
to prohibit or to protest against such connections
might be construed by law to be a tacit consent
on the part of the waterworks management to the
use of the pipes as conductors, and might relieve
the electric-railway company from the responsibility
for the injury which would inevitably result if the
mains were allowed to convey current.
It is also essential that the rails of street-railway systems be well bonded at each and every
joint and that return feeders be tapped in at certain points to relieve the excess return current.
Cross-overs
and
switches
should
be
bonded
through parallel cables completely shunted around
If the ground return wires from light and
same.
1.

as

power systems be made

universal, this would also
afford additional carrying capacity.
It might be
further^ suggested that at all possible points return wires or grounded conductors be tapped into

underground piping system and

in this manner parpiping systems, that in case of a possible leak
currents would be returned by means of copper
conductors, relieving of the passing of currents
from pipes to the ground.
allel

Protection in

_

High-potential Pole Lines.
suggested that on high-potential pole lines
in places where same are in access to the
public,
bands of zinc or copper be fastened around poles
at a point not less than eight or 10 feet from
ground, with bands spaced intermediate top band
and the grade line, all of these to be electrically
It

is

Electric Steel

is

thoroughly and effectually grounded.

Grounded System for Interior Wiring.
following is an outline of a grounded system interior wiring. While this outline does not
have the sanction of the committee on grounding

The

conductors,

of

yet

it

is

recommended

for

consid-

eration.

Referring again to Section 13A of the National
Code and its supplement covering the
grounding of systems inside of buildings, would
suggest that this point be carried further and a
change in the system of interior wiring be formuIn the Edison three-wire system the neulated.
tral
wire should be grounded at the point of
entrance in accordance with the rules under 13A
of the supplement. From this point carry the neutral wire as one solid conductor without fusing
throughout the system. In other words make the
neutral wire in the three-wire system, or one outside in two-wire system, or one leg of one phase
in the three-phase system be treated as a common
This common-return wire would be comreturn.
mon to every outlet, and in lieu of insulating joints
where fixtures are hung on gas outlets, connect
grounded wire to gas pipes at this point and also
However, it will be
to fixture shell and stem.
necessary to wire fixtures as is required in the
present system. This system of connection, as recommended at the outlet, would make the shell of
the socket and the fixture stem the same polarity
Electric

The opposite
as the grounded side of the circuit.
side of circuit would radiate from junction box
thoroughly insulated in accordance with rules now
in vogue, but would be protected by single-pole
fusing.
On installations where gas pipes are not
available ground wires should be connected to fix-tures as recommended above, and at every possible point ground wires should be connected to all
water pipes or any such available grounds that

may be had

at hand.
Considering again the grounded wire, the carrying capacity of this line must be the same as the
outside wire to the center of distribution and
this carried on in lesser-sized wire sufficient to
carry load.
No fuses or switches are to be interposed on this size of system.

The

objection that presents itself to this
the tendency of the contractors to want
It is
to make their ground wire of bare copper.
evident that this would not be feasible on account
of subjection of bare copper to moisture and the
possibility of corrosion. This wire should have the
same insulation covering as is now required and
joints should be thoroughly soldered and protected
Howwith insulation equal to that of the wire.
ever, it does not seem necessary to provide porcelain tubes where wire passes through woodwork.
However, it would not be deemed advisable to support this wire by means of staples, nails, etc., but
would recommend that it be rigidly supported on
glass
or porcelain knobs merely to protect it
against abrasion or mechanical injury.
In conduit systems this wire would still continue to be common to each outlet and grounded
to each conduit outlet available, making the conduit pipe the same polarity as grounded wire.
The committee was composed of Frank R.
Frank S. Anderson, F. R.
Daniel
f chairman),
Easton, W. J. Canada, F. J. McDugal, George
Cotton, A. M. Paddon.

system

Guard Wires and Guard Nets.
Guard wires and guard nets are for the protection
or rather prevention of accidental contact between
high and low potential systems. It is recommended that joints in these nets be made mechanically and electrically secure, nets to be cross laced,
wires forming nets having a carrying capacity
equal to the system that they are designed to protect, and be thoroughly and effectually grounded
with at least two grounds having a carrying
capacity equal to the maximum load carried by
high-potential systems.

General.

further recommended for the protection of
life that all metal-lamp cables, arc-lamp span cables, police and fire-alarm call boxes and all apparatus that the public may come in contact with,
where there is a chance of cross with high-potenshells and cases
tial systems, have their outside
It

first
is

A Telegraph

Line

The French government

in

the Sahara.

is building a telegraph
across the Desert of Sahara, and in connection
with that work is making thorough geological
and biological survevs.
Within another
year anybody will be able to send a telegram to
Timbuctoo, says William E. Curtis, special correspondent of the Chicago Record-Herald.
He says
the telegraph line is being built and the surveys
are being conducted under the immediate direction
of the governor-general of Algeria. The wires
will run from the city of Algiers to the oasis
of Touat.
From there they will follow a caravan
trail that has been used for centuries
south of
the Ahagar Mountains, and thence southwestward
to Timbuctoo and thence follow the river bank to
the port of Dakar on the Atlantic Coast, in the
province of Senegal.
The work was begun Mast
winter, and has been going on nearly nine months.
Many precautions and considerable preparation

line

Making

in

Germany.

Mr. G. E. Eager, the LTnited States consul at
Barmen, Germany, furnishes interesting informapractical
tion
relating to
the
working of the
Heroult process of smelting iron and steel by
"

As

electricity.

reported

in

Daily

the

Consular

and Trade Reports of November 8th, he says
During the entertainment given to the visiting
society of American engineers by their German
colleagues at Dusseldorf on the Rhine, in August,
a visit was made to the electric steel works of
Richard Lindenberg, at Remscheid Haston, Rhenish
Prussia, to witness the production of steel after
the new patent electric process, the invention of
Dr. Engineer Paul Heroult, France.
On arrival
at the Lindenberg works surprise was expressed
by the visitors to find that under this new
process the production of the highest grade steel
had been in successful operation continuously night
and day since February, 1906, and that after a
sufficient trial of the new process the old crucible

methods formerly employed had been

entirely

dis-

continued.
This plant

produces almost exclusively highgrade and alloy steel, for which there is a. great
demand by the immense skate, cutlery and tool
manufactories in this district, of which industries
those at Remschied and Solingen are the most
important in Germany, and the demand for the
new steel has been so great that an enlargement
of the plant is being made to increase the output.
Up to the present time high-quality steel has been
produced by a smelting process in graphite crucibles with a capacity of only 65 to no pounds, and
as the necessary raw material had to be imported
from Sweden or Steiermark, the expense was very
costing from 80 marks
great,
to 350
($19.04)
marks ($83.30) per ton, with an additional smelting expense of from 37.80 marks ($9) to 100

marks ($24) a ton.
At the Lindenberg electric works high-grade
steel is produced from the most ordinary scrapiron rubbish of the cheapest kind and quality, and
its condition is quite immaterial, as by the process
all damaging substances, such as sulphur and phosphor,

are

practically

being reduced to

eliminated,

one one-hundredth of one per cent The cost of this
scrap iron varies from 45 marks ($10.71) to 60
marks ($14.28) for 1,000 kilos (2,200 pounds),
and the loss of material in slag and refuse varies
between six and eight per cent.
This rubbish is first melted in a tilting furnace
or oven,

constructed

similarly

to

those

ordinarily

After
used in our American smelting works.
being thoroughly reduced to a fluid state it is
poured and conveyed in a retort by a traveling
crane to the Heroult patent electric oven, which
In this
has a capacity of from 1^2 to two tons.
oven the necessary quantities of carbon, manganese, chrome, silicum, nickel, tungstate, arsenical
iron,
etc.,
are added, to produce any kind or
quality of steel desired.
The whole process of
production takes from two to 2H hours.
The developing bath is heated by an electric
current of 100-volt tension, which is brought into
connection with the oven by means of a coal
[carbon?] electrode and carried back to the current by a second coal electrode, both of these
electrodes being suspended perpendicularly through

and adjustable so as to nearly,
but not quite, come in contact with the melted
mass.
The current leaps from the electrode in a
wide, mighty voltaic arc, and passes through the
mass to the second electrode, thus producing the
requisite degree of heat sufficient for the purifying
the top of the oven,

and finishing process.
The casting molds for the electric steel are the
same as are used in any other factory. The cost
of production depends upon many points which
will become clearer after .further experience with
the
rent,
etc.,

new

process.

Raw

material, fuel, electric cur-

depend largely upon the locality,
and the improvements in the process that may
wages,

be made
but it is

etc.,

make

it

safe

to

to quote reliable figures.
say that an average quality of
steel,
as
heretofore
produced by the crucible
process, can be made by the electric process for
from 90.66 marks ($23) to 100 marks ($24) per
difficult

ton.

We

were assured by Mr Lindenberg that a
great saving could be made by having ovens of
10-ton capacity.
The consumption of electric current in the present two-ton furnace amounts to
360 kilowatt-hours per ton of steel of the highest
grade, and it is believed that by the employment
of 1 o-ton furnaces the current could be reduced
160 kilowatt-hours per ton of steel of the
to
same quality. If a lower standard of grade and
purity were desired, the current might be reduced
to 100 kilowatt-hours to the ton of steel.
The consumption of the electrodes is less thus

;

:
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far than was calculated with the two-ton oven in
In a 10-tou
use it costs about 75 cents an hour.
oven this would probably be reduced to 30 cents
No damage to the steel from
an hour per ton.
the electrodes has ever taken place, as they arc
never allowed to come in contact with the steel.
were assured by Mr. Lindenberg that a 10-ton
oven could be as easily operated as the two-ton
which, with the help of an electric
furnace,
traveling crane, is now performed by two men and
Thus far no repairs to the oven have
a boy.
;

We

been necessary.

The electric steel produced at the Lindenberg
works surpasses greatly any crucible steel ever
By
made, both in quality and chemical purity.
this process the steel is freed
and kept clear
of all gas and bubbles, which has never been
possible by the old methods.
This advantage of
the electric steel over the steel manufactured by
the old system results in its superior purity, and
permits the introduction of from 20 to 30 per
The
cent, more carbon than in the crucible steel.
electric steel can be forged easier, is not easily
affected, like the crucible steel, by the damaging
of overheating; it is stronger and more
offers a much greater resistance to wear
The new system also gives added
and tear.
independence on account of the very ordinary
material used for producing the steel.
influence

and

firm,

A New Departure

in Manufacturers'
Agencies.

On

October 1, 1906, the sales-agency partnership
between Mr. J. Allen Haines and Mr.
Dwight G. Welling was taken over by J. Allen
Haines, Inc.
(capital stock, $100,000), with the
idea in view that a company in Chicago with a
large capital, advertising independent of the companies represented, with branch offices throughout
the West, numerous salesmen, etc., could not only
aid the manufacturer, but could greatly aid the
jobbers,
electrical
contractors
and big buyers
through the territory represented.
existing

The

active
vested in

management

of
of

J.

Allen Haines,

Inc.,

the hands
men who have had
long experience in the electrical trade. President
James V. Watson is also president of the United
Supply and Manufacturing Company. Vice-president and General Manager J. Allen Haines was
formerly Chicago manager of the Electric Gas
Lighting Company (now the Electric Goods Manufacturing Company), and previous to that was
is

& Noyes Company. Sales
Manager and Engineer Dwight G. Welling was
for a number of years with the sales department
of the Western Electric Company, and previous to
president of the Haines

the Kellogg Switchboard and Supply
General Salesman Otis D. Allen was
formerly with the Western Electric Company, Kansas City, W. P. Crockett Company, Cnicago, and I. A.
Bennett, Chicago. Manager of the Railroad Department A. Conro Fiero was formerly with the
Chicago, Milwaukee and St. Paul Railway Company
and the Indiana Harbor Railroad Company.
The main office of J. Allen Haines, Inc., is
located at 324 Dearborn Street, Chicago, while
the warehouse is at 59 Plymouth Place. A large
stock of all the standard lines manufactured by
the companies this company represents is always
that

with

Company.

A VIEW IN THE CHICAGO OFFICES OF
carried

opened

Branches

stock.

in
in

will

eventually

be

Denver and Los
The first branch opened will be in St.
charge of a resident manager, and a
St.

Louis,

St.

Paul,

Angeles.
Louis, in
large stock will be carried there.
This company has started out with the idea of
doing business in the following way: Complete
stock; prompt shipments; courteous treatment; the
best of everything of its kind; to protect the trade;
to maintain prices
on high-class articles prices
always the lowest. The future of the company
promises to be a big one in view .of the personnel
;

and the prominent companies which it represents
These companies are as follows
in the West.
American Electrical Heater Company, Detroit,
Mich., manufacturer of electric heating apparatus;
Bishop Gutta-Percha Company. New York city,
manufacturer of Bishop "White Core" insulated
wires and cables, and 30 per cent, pure Para rubcompound, etc.
Clifton
ber wire, Chatterton's
Manufacturing Company, Boston, Mass., manufacturer of highest-grade insulating tapes, compounds,
;

The Dayton Electrical Manuetc.
Company, Dayton, Ohio, manufacturer of
"Apple" ignition apparatus, dynamos, storage batteries,
magnetos, belt and friction-clutch governThe Electric Cable Company, New York
ors, etc.
rubber goods,

J.

ALLEN HAINES,

INC.

city, manufacturer
of "Voltax" insulated
wire,
weatherproof wire, magnet wire, railroad signal wire,
underground and marine cables, etc., and "Voltax"
insulating compound and preservative paint; The
Reed Electrical Cordage Company, Syracuse, N. Y.,
manufacturer of "Kalamos" insulated wires, battery
cords, annunciator and office wires, and special wires
and cables for all purposes Schwarze Electric Company, Adrian, Mich., manufacturer of the Schwarze
"Universal" bell, railway crossing alarms, bells for
signal towers and for fire-alarm systems,
etc.
;

Stanley

&

Patterson,

New

Inc.,

York

city,

manufacturers of the "Faraday" and "Competition"
bells,
Simplex annunciators, Fielding receptacles
for
use,
"Matchless" flashlight novelties,
stage
Wire and Telephone
weather proof sockets, etc.
Company of America, Rome, N. Y., manufacturer
;

of "Romoid" interior telephone wire, rubber-covered wire, magnet wire, bare copper wire, etc.
Allen Haines, Inc., has issued some inJ.
teresting literature and catalogues, which will be
furnished on request.

;

facturing

;

Greater Safety

in

Track"

Green for "Clear
Signal.

The white

light as a night signal of clear track
being banished from the Erie Railroad as unscientific in principle, and practically all of the
system as far east as the Rochester division has
now been equipped with a new code of lights,
which makes' green, instead of white, read "clear,"
and yellow, instead of green, read "caution." The
red lenses in the low or dwarf signals, which
mean "stop," have been changed to violet, not because of the teaching of scientists that this color
acts more powerfully on the color-sensitive nerves
than straight red, but simply to distinguish the
stop signals on the through tracks from the multitudinous red signals at the interlocking points in
the switching yards. White as a signal light has
been doomed, because it is no color at all, and
every danger and precautionary signal on a railroad is a potential source of disaster from the
fact that it becomes a "clear" signal at once should
anything happen to the lens of colored glass. This
danger is avoided by the adoption of green as the
"clear" signal, for if either a violet or green lens
lamp
is broken the yellow light of the unscreened
is

in

the

signal

lantern

would

spell

caution

to

the

approaching engineer. Even if the lantern should
be burning bright enough to appear white, the
clear light would give notice that something was
wrong.
Another count which the engine drivers have
held up against the white light is the ever-present
danger of mistaking some chance night light beside the track

for a signal that

all

is

clear.

— New

York Times, November nth.

ANOTHER- VIEW

IN

THE CHICAGO OFFICES OF

J.

ALLEN HAINES,

INC.

The United States Civil Service Commission,
Washington, D. C, announces an examination on
December 12th and 13th at a number of cities in
each of 18 states, to secure eligibles from which
to make certification to fill a vacancy in the position of miscellaneous piecework computer in the
Naval Observatory and other similar vacancies as
they may occur in the Naval Observatory. Miscellaneous computers are paid by the hour, and
earn from $800 to $1,000 per annum.

:
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Developments

Telephone-franchise
in Chicago.

in

The pole is as ornamental in
iron bolts.
appearance as the general run of pine poles and has
the additional virtue of being perfectly straight. The
strongest point in favor of concrete poles, however,
is their durability, and thus the cost will be less
than that of wooden poles. While the style of framework beneath the covering of the concrete might
be protected by a patent, there are a score of ways
by which the framework might be constructed,
and for this reason it is thought that the concrete
pole cannot be monopolized and may be made by
the telephone companies themselves without the
expense of freighting. Should the experiment with
the concrete pole prove successful, it is likely that
the Home Telephone Company of Richmond and
many other companies throughout the state will

Interest in the Chicago telephone situation centers
in the council committee on gas, oil and electric
light, which is hearing the arguments of the several
interests which are contending for the telephone
of the city

after

1909.

Company says that a
given in Chicago cannot
service equal to that
be maintained at the rates proposed by its opponents.
The company has circulated petitions said to have
been signed by 140,000 telephone users and other citizens favoring its proposition.
H. D. Critchfield appeared before the committee
some
in support of the efforts to get a franchise for
company that will connect with the Independent
Mr. Critchfield is president
lines of the country.
of the Milwaukee Independent Telephone Company
and is a prominent telephone man. He is quoted as
saying that the Independents within 450 miles of
Chicago have 1,090,000 telephones, twice as many
They come to within 65 miles
as the Bell has.
east of Chicago, 20 miles west and 75 miles to
the south, and all are waiting to get into Chicago.
What is said by the Independents to be a correct
estimate of the comparative number of long-distance connections possible with^ either system in
Chicago is shown by the following table
The

Chicago

Telephone

now

Independent.

State.

Ohio
Indiana.'

.'.'.'..'.

Michigan (lower peninsula)
Illinois (outside Chicago)
Wisconsin (except Milwaukee)

Iowa
Minnesota

'

Missouri

Kentucky
Kansas, Nebraska, Dakotas
Total

280,000
183,000
90,000
112,000
46,000
187,000
35.000
112,000
40,000
185,000

Bell.
112,000
42.000
90.000
40,000
48,000
42,000
35.000
61,000
40,000
30,000

1,270,000

540,000

Indiana Telephone Items.
The Westland Telephone Company of Hancock
County has filed articles of incorporation and proposes to purchase a switchboard and material to
establish an exchange and system of telephones in
The directhe Westland church, near Greenfield.
tors include William H. Powers.
Tell City
Telephone
Company
of
The Citizens'
has been incorporated to operate a telephone sys-

tem in Tell City. John Sweeney, Frank J. George
and Vincent Smith are directors.
A. D. Jones of New Albany and Louisville has
invented a telephone by which he says a conversation
can be had by a person on a moving train with a
person either on or off a train at distant points. He
to make a public test of the apparatus in southern Indiana and Kentucky in a short time.
Judge Evans of the Federal Court at Louisville,
Ky., has granted a temporary restraining order prohibiting the city from putting in effect the new teliphone rates in accordance with the ordinance passed
by the council and signed by the mayor. The signing of this ordinance was reearded as the first step
toward municipal regulation. The temporary order
was granted upon the motion of the Cumberland
Company (Bell).
hearing for a permanent injunction was set for trial on December 8th. The
ordinance which made the business rates $4 a month
and residence from $2 to $3 was to take effect im
mediately.
Judge Alford of the Indianapolis Criminal Court
has fined the tree destroyers connected with the local
telephone company $30 each. It was shown that
trees were ruined and destroyed almost daily in
some part of the city. It is said that this incident
will lead up to more stringent laws for the wanton
destruction of trees in the public highways and upon
private or corporate grounds.
Concrete telephone poles were manufactured in
Indiana during the last week by the Richmond
Home Telephone Company. They will be erected
is

A

and tested as

to their efficiency.

These poles were

designed by Superintendent Bailey.
Four corrugated
iron rods are
covered with ordinary concrete,
the material being poured into a box-like mold. The
pole is octagonal in shape, 30 feet in length, and
provided with mortises to be used by linemen when
climbing.
Cross-arm gains are provided near the
top.
The cross irons are to be fastened in place by

for

unfit

as fast as these be-

further service.

S.

'

Telephone News from the Northwest.
The

Sullivan

Company

Telephone

been

has

Wis.,

with

incorporated

of Sullivan,
$10,000 capital

stock.

The North Star Telephone Company
ford, S. D.,
capital stock.

has

been

incorporated

The Pleasant Telephone Company

Beres$25,000

of

with
of

D., has filed articles of incorporation
000 capital stock.
S.

Beresford,
with $10,-

William M. Kerkhoff, formerly treasurer of the
City Telephone Company, committed suicide
Despondency, caused
at Minneapolis last week.
by the death of his wife, is given as the cause

Twin

for the act.
The franchise

of the Milwaukee Independent
Telephone Company, which was recently granted at
Milwaukee, contains a provision for an annual
investigation of the company's books by repre-

General Manager A. S. Hibbard of the Chicago*
Telephone Company contends that control of the
lines and instruments at both ends of the line is
He says that
necessary to carry on good service.
some of the Independent local systems are good,
some bad. But if the service at the two ends of a
long-distance line, run by local companies, is bad,
that interferes with the Bell company's giving good
long-distance service, because of lack of control of
the operating conditions.
A point which may have some bearing on the Chicago situation is the fact that business men in nearby
and towns complain of the inconvenience
cities
and expense of maintaining both telephones. Some
use only the Bell, others the Independent, while
many have both. Only recently the Business Men s
Association of Naperville, the nearest city to Chicago where both systems are in operation, discussed
this subject, and it was decided to vote on a proposition to dispense with one or the other service. The
decision in this case was in favor of the Independent company, whose residence rates are slightly
cheaper, the business rates being the same.

them for pine poles

substitute

come

of each political party.
of Valley County have organized
It will
a mutual telephone company at Ord, Neb.
connect with the Automatic company's system at
Grand Island.
R.
sentatives

The farmers

GENERAL TELEPHONE NEWS.
The Western Telephone Company
Tex., has

increased

its

capital

of Big Springs,
stock from $60,000

$120,000.

to

The

Potter County Telephone Company has been
granted a franchise for a local exchange in Gettysburg, S. D.

The San Angelo Telephone Company

con-

will

from San Angelo to Wall, Tex., and
another from Robert Lee to Valley View, Tex.
struct a line

The North Carolina Corporation Commission has

'

sent out notices requiring all telephone companies in
the state to submit a scale of rates for the commission's inspection.

The Comstock Telephone Company of Comstock,
Neb., and the Spring Ranch Telephone Company
of Spring Ranch, Neb., have been incorporated,
each with a capital of $10,000.
In the city of Washington, D. C, in accordance
with an act of Congress, the work of removing
wires and poles is progressing rapidly, and the
ultimate idea of a city without overhead wires
seems to be near at hand.

The Lorton (Va.) Telephone Company
tered with a capital of $5,000.

The proposed

ident.

Howe

Totten

line will be 100 miles in length

when

completed, running through Prince William,
Fairfax and Alexandria counties.

Independent telephone company at
announces that it will make arrangements at once to secure or to erect four
new buildings for its plant. One of these will be
a warehouse on trackage property.

The

O'Neil,

new

Neb.,

_

Brazil,
The telephone company at Bahia,
hitherto the property of Sr. Pedro Caminha, has
been sold to Messrs. Guinle & Co. for the sum of
The service is to
400,000 milreis ($133,333 gold).
be remodeled and a new central office erected.

The

Omaha

new

Independent

telephone

company

at

said to be about to contract with a
manufacturer of automatic telephone systems to
install the plant in Omaha
in
its
entirety, the
work to cost $1,500,000. The first work will be
on an exchange building, and Manager Stowe of
the construction company has said that he believed he could push the work through in eight
months with fine weather.
The exchange is to
be built to handle 25,000 telephones.

E.
the
is

A.

is

Klippel,

superintendent

of

telegraphs

on

Harriman system in Oregon and Washington,
making a series of experiments with train

telephones, the purpose being to devise a plan
whereby the conductor will be able to converse
with anyone in any part of the train from the
engine cab to the sleeper.
It
is
also purposed
to install the service on freight trains.
The teleeraohone has been worked successfully on a distance of 200 miles and gave satisfaction.
The
test was made from a freight caboose during the
early morning hours when no train orders were
being sent over the wires in the regular way.

November

—The

Societa Elettrochemrecently
erected
a hydraulic plant in Italy for the purpose of carbide manufacture, as well as for power distribution
Having secured a conin the surrounding region.
cession for a fall of 45 feet and an output of
1,000 cubic feet per second from the Doire Baltea
stream in the Aosta Valley, it has some 4,200
horsepower available. Of this amount the company
uses 3,000 horsepower for the power lines and
the remainder it proposes to utilize for carbide
manufacture. The engineering designs have been
carried out by V. Soldati, an Italian engineer of
note.
In the station there are five turbine groups.
Three-phase alternators are used, giving current at
Step-up transformers raise the voltage
3,000 volts.
Six wires are
to 15,000 for the overhead line.
used for the latter, and at present the power lines
have about 50 miles total length.
The municipality of the town of Aviles, in the
Oviedo province of Spain, is advertising for bids
for the public electric-lighting service of the town
during a period of 20 years. The municipality of
Linares, in the province of Jaen, applies for bids
for the lighting of the streets, squares and promenades of that town for a 12-year period. Gas,
electric lighting or a combination system will be
considered. Bids for public lighting for a period
of 15 years have been opened by the municipality
of Pontevedra.
Application has been made to different nations
by the Commercial Museum of Osaka, Japan, for
specimens of articles such as will be likely to find
a market in that country.
Such specimens should
be accompanied by the proper explanations, and
they will be exhibited free of all charges.
Single-phase traction on the Westinghouse system is now in use on a suburban line running from
Rome to Civita Castellana.
motor car having
a pantagraph trolley mounted on the roof takes
current from a single wire. The car takes one or
two trailers of the open type. At present there
are seven motor cars in use on the suburban line.
At the Milan Exposition the Compagnie Internationale d'Electricite of Liege, Belgium, exhibited
a new electric locomotive for handling railroad cars
in the station yards.
It is ordered by the Belgian
ica

di

Pont

St.

6.

Martin

has

A

government. The combination gasoline-electric system is used here, and the locomotive contains a
four-cylinder engine coupled to a dynamo, using a
storage battery in parallel with the latter. Current is sent to the motors which drive the axles.
They also exhibit a new form of motor-driven
capstan, which is of use in railroad yards or
wharves. It winds up the cable at the rate of
three feet per second by using a 22-horsepower
motor.
A patent for a process has been applied for in
Austria relating to the manufacture of tungsten
or molybdenum filaments. Compounds of these
metals, especially the sulphides or the oxides, are
mixed with amorphous sulphur at a moderate heat,
so as to make a paste which can be drawn into
filaments. These are treated by heating in a reducing gas until all the sulphur is driven off; then
the resulting metallic filament is consolidated by
passing a current through it so as to bring it to
incandescence.
A. de C.

Great Britain.

pres-

is

1900

Continental Europe.
Paris,

char-

is

24,

CORRESPONDENCE.

means of

Negotiations

privileges

November

London,

November

7.

—The

London

County

Council is risking nothing this session in the matter
of expert advice in connection with its electricpower scheme. In addition to the services of its
two permanent officials, the chief officers of the
tramways and the tramways electrical engineer,
three
independent experts have been retained.
Robert Hammond and J. F. C. Snell are again engaged on the bill, and to them H. F. Parshall is
added. Mr. Parshall is well known across the Atlantic, and noteworthy examples of his work here
are the Central London Railway and the Lancashire
and Yorkshire electric-power schemes.
The fact
that in the council's power scheme this year the
Greenwich tramway power station, with only 6,600
volts, is left out of the question and that the probable site of the new power station will be well down
the River Thames, where ocean-going steamers may
unload coal direct, is a complete vindication of the
scheme and ideas put forward by Mr. Merz last
year.

Recent electric-railway accidents have raised the
question of the abolition of the hand brake, seeing
that in more than one instance the application of
this was the direct cause of the catastrophe, in that
the locked wheels prevented the use of the magnetic
brake. It is a large question, and difference of opinion exists among the experts, but in view of the
comparative scarcity of such accidents, it is pretty
clear that a more intelligent understanding of the
brakes at his command is needed on the part of the
driver, and this, of course, it is the business of the
tramway authority to insure.
The session of the Institution of Electrical Engineers opens two days hence, the occasion being that
upon which Dr. R. T. Glazebrook, F. R. S., will deDr. Glazebrook has
liver his presidential address.
been closely identified with the movement towards

—

November

:
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establishment of an international system of
It may be that his address will have something to say on this subject.
The engineering and machinery exhibition which
recently ran for a month at Olympia has emulated
the electrical exhibition of the previous year by realizing a substantial sum to be placed to the credit
of engineering benevolent funds. The sum in quesIt is proposed to hold a similar
tion was $2,500.

exchange, which has a capacity of 8,800 lines and is
connected with 22 other exchanges by 104 trunk

George S. Rice of the New York Central Railroad
gave information to the effect that the New York

lines.

show next

mills,

Central Railroad is considering the building of a
two-track subway through Fifty-third Street, from
its tracks on Park Avenue to the proposed freight
subway to be built on Eleventh or Twelfth Avenue,
to take the place of the surface tracks on the former thoroughfare, which were ordered removed by
an act of the last Legislature. Such a subway as
that proposed would enable the New York Central
to bring much of its suburban traffic into the Grand
Central by way of the river-front route through a
subway which would be constructed with the company's money, but probably without any large payment to the city for the franchise. The proposal
might also put the Central in competition with the
Interborough for the upper West Side traffic, and it
might have some slight effect on the building of a
cross-town subway under Fifty-ninth Street, which
is contemplated in the plans of the commission.
Mr.
Rice proposed two alternative routes for the accommodation of the trains now operated over the Eleventh Avenue surface tracks. One route follows the
present lines south to Canal and West streets, and
proceeds thence down West Street to Franklin. The
other route is under either Twelfth or Thirteenth
avenues and Marginal Street to West Street, and
thence south under West street. The engineer estimates the cost of the first-named route at $29,700,000 and the second at $33,150,000, with an additional
cost of $850,000 for spurs to wharves and ware-

the

units.

year.

Some

speeches made at the transfer of the Brighton municipal telephone system to the postmastergeneral have given rise to considerable mirth, but
there would be a serious side to the matter were it
not for the knowledge that municipal telephony is
dead. The mayor of Brighton took advantage of a
little ceremony at the transfer to expatiate upon the
sound, genuine business which the postmaster had
acquired, but whether this view is shared in official
quarters or not may be judged from the decision of
the postoffice authorities to reconstruct the exchange
and increase the subscription rates, which are regarded as unremunerative. This is not a question of
It rests beprivate versus municipal ownership.
tween a national and a local governing body, and
the difference of opinion thus revealed is a sufficient
index to local-government business methods, from
which the electrical industry here has had to suffer

much.

An installation of thermal storage in the boiler
house of the electricity works at St. Pancras (London) is interesting. The growing business in this
district necessitated further boiler plant, and an estimate has been arrived at by which, for the sum
of $15,000, an installation of Mr. Druitt Halpin's
thermal storage system can be put in to give the required additional power, as against $60,000 for the
erection of four new boilers which would be reIn this way two additional turbines may be
put upon the load and run from the existing boiler
plant without extensions.
Two more electric railways in London are now
One is a branch line
practically ready for traffic.
several miles long which works in conjunction with
When this is finally in operationthe "Circle."
electric trains are gradually being put into service
the last steam trains will be withdrawn from the
"Circle," and no longer will the complaint exist that
the electrical working is hampered by the existence
of steam trains. The other line is the belated Great
Northern, Piccadilly and Brompton tube line, one of
the Yerkes group, which gives a most important and
much needed communication between the North of
London and the Southwest.
home office return just made, dealing with accidents in mines, states that out of 138 such accidents, fatal and non-fatal, only four can be attributed to electrical causes. Two are traceable to coalG.
cutting machines driven electrically.
quired.

A

Dominion of Canada.

—

Ottawa, November 17. At a meeting of the directors of the Montreal Street Railway a resolution
was adopted authorizing the issue of 20,000 additional shares of stock of the par value of $100 each.
Representatives of the Grand Falls Power Com-

New

pany of

Brunswick say that the company

begin to install

its

will

plant early in the spring.

Mr. A. V. Bax, secretary of the Ontario Hydroelectric Power Commission, has notified the civic
authorities of the city of Brockville, Ont., that the
commission has obtained such tenders as will enable it to give the city an estimate for power as fol-

lows
1,000 horsepower at $25 per horsepower
per annum, including 30-year sinking fund. It was
pointed out that should Brockville induce Prescott,
Gananoque and Kingston to co-operate, the estimated
price would be reduced to at least $20 per horseThese prices cover a 24-hour continuous
power.
Some months ago the commission came to
service.
Ottawa and made an agreement with the Hull and
Ottawa Power Company in regard to supplying
power to the Ottawa municipal electric plant. Nothing definite has yet been given out, but in the course
of a few days the contract is expected to be closed.
The price to be paid for power will be $15 per horsepower per year. J. H. Fryer, president of the Western Municipal Power Association, states that things
The
are shaping splendidly for Niagara power.
prices given by the commission are considerably under first estimates and the figures now given, even,
:

are the

maximum

livered

in

Gait,

figures.
Ont., will

power derange between $16 and

The

price of

provided 2,500 horsepower is taken in Guelph,
from $17 to $20, and in Berlin, $15.50 to $18.50.

$19,

;

A dispatch from the Niagara Falls Power Company announces that one of the new electric generators installed there for the purpose of supplying
electricity to the city of Toronto has been started
and has proved a complete success. This generator,
which is one of four such to be put into service
by the company, is capable of generating 15,000
horsepower. It was manufactured by the Canadian Westinghouse Company, of Peterboro, Ont. It
is
expected that by the 24th inst. the Niagara
Power Company will be supplying electricity to
W.

Toronto.

New
Boston, Mass.,

"

England.

November

15.

—The

New

England

Telephone and Telegraph Company has installed
the common-battery system in its Waltham, Mass.,

,

of New York, manufacturer of incandescent lamps, bought the Farwell
Worsted Company's mills at Central Falls, R. I.,
when they were sold at auction on Tuesday. The
Bryan Marsh Company has a factory at Marlboro,
Mass., and it will start another one in the Farwell

The Bryan Marsh Company

The

where 500 people will be employed.
Publishers' Paper Company is preparing

to

apply

for a legislative charter to furnish electric
power to Portland, Me., and some of its suburbs, in
competition with the Portland Electric Light Company. The Publishers' Paper Company has extensive water privileges in southwestern Maine,

from which electrical power will be conveyed to its
paper-manufacturing plant at Portsmouth, N. H.
It is rumored that the New York, New Haven and
Hartford Railroad Company, through a subsidiary
company, is to secure control of the Ray system of
electric railways, connecting Providence and WoonI., the Rhode Island Security Company's
centering in Providence, and the Uxbridge
and Blackstone Street Railway Company's road,
making a through electric railway between Provi-

socket, R.
lines

dence and Worcester, Mass.

The Boston City Council committee on municipal
lighting has again met and adjourned without taking
any action regarding a report to the City Council.
The

Southern

New

England

Telephone

Com-

pany's stockholders have voted to authorize an issue
of new stock amounting to $2,000,000, making a
The new stock will be offered
total of $8,000,000.
to stockholders to the extent of 40 per. cent, of
their holdings on November 15th.
The Boston and Northern Street Railway Company has petitioned for authority to issue additional
stock amounting to $300,000, and the Old Colony
Street Railway Company $200,000, the proceeds to
be used for additions and improvements to their
MassaThese companies form the
properties.
chusetts Electric Companies.
The General Electric Company has obtained a
contract to supply a considerable portion of the
apparatus for the electric-railway laboratory at the
The
Institute.
Worcester (Mass.) Polytechnic
an
set,
motor-generator
includes
apparatus
a
equipment for an electric car with four motors, a
set of multiple-unit-control apparatus, an air-brake
equipment and a pair of railway motors.
The Boston Elevated Railway Company reports
for the year ended September 30th as follows, the
figures in parentheses being for the previous year
operating
Gross earnings, $13,527,185 ($12,689,676)
earnings
net
expenses
($8,617,653)
$9,306,950
total net income, $4,327,$4,220,235 ($4,072,023)
661 ($4,123,916); charges, $3,475,882 ($3,288,831);
surplus,
dividends,
$53,779
$798,000
($798,000)
The assets aggregate $29,087,222, the
($37,085).
liabilities are $26,359,998, and the balance-sheet surplus is $2,727,224. The company's trackage amounts
to 457J4 miles and three passengers, seven employes and 17 other persons were killed, and
2,683 passengers, 89 employes and 944 other persons were injured on its property during the year.
salaries amounted to $3,866,781 and it paid
Its
expenses and $603,576 for
legal
for
$318,265
B.
damages through injuries to persons.
;

'

;

;

;

houses.

The Richmond Light and Railroad Company announced through Edward Lauterbach, on November
15th, that it would immediately spend a large sum
to put its plant in proper shape.
Mr. Lauterbach
said that the company is prepared to spend $80,000
for new apparatus.
The Electric Floor Surfacer Company and the
United Electric Service Company, both of New

York, have been incorporated recently.
A dinner of the directors of the Telbarmonium
Company was given at Martin's restaurant, in this
city, a few days ago.
The guests were entertained
with music which came over the wires from the
Thirty-ninth Street station, a mile away. This is
the first transmission of this music since the installation of the plant at Thirty-ninth Street.
By those
present it was remarked that the sound filled the
room and was as full and pervasive as if the keyboard had been but a few feet away. A two-pair
cable was run from the Thirty-ninth Street plant
to the Thirty-eighth Street telephone central station.
From there two pairs of the telephone company's spare cables were led into a manhole on
Fifth Avenue at the corner of Twenty-sixth Street.
From this manhole ran a two-pair cable through the
telephone conduit into the basement of an apartment next door to Martin's, and thence to the dining room, where it was connected to two telephone
receivers.
When the line was tested with a one-totwo transformation it gave about 30 volts on the line,
and the music was much too loud for the room.
Finally, however, the ratio was changed to one to
iH, giving an average voltage of about 20 and a
volume of sound exactly suited to the room.
C.

York.

—

New York, November 17. With Thursday's suggestion of winter announcement was made by the
New York City Railway Company, which operates
all the surface trolley lines in Manhattan and the
Bronx, that all its cars will soon be equipped with
This promise follows years of agitation
vestibules.
to get the company to give its employes in winter
the same sort of shelter long ago adopted all over
the United States outside of New York.
When the State Board of Railroad Commissioners met in Buffalo on November 14th it was recommended that the New York City Railway Company
should increase its service in Manhattan 10 per cent,
during the hours of 6:30 to 9 a. m., and from 5 to 7
The recommendations are to take effect on
p. m.
November 26, 1906. The action of the committee
by those
is the result of many complaints, especially
traveling over the Broadway lines.
Petitions signed by several thousand residents of

Washington Heights and Inwood were presented to
the Rapid Transit Commission at its meeting of

November 15th, asking that the Interborough Railway Company be ordered to give rapid transit above
Ninety-sixth Street. The Board of Aldermen took
up the matter also and passed a resolution petitioning the Rapid Transit Commission to act. As a reto besult, the Interborough company was ordered
gin 'the operation of express trains on the Broadway division of the subway as far up as Onehundred-and-thirty-seventh Street. This will matepoints
rially shorten the running time from and to
north of One-hundred-and-forty-fifth Street.
At the same Rapid Transit Board meeting President Orr told the other members that several members of the contract committee were inclined to favor the granting of a franchise to the Behr monoroad from the
rail concern for the construction of a
Atlantic Avenue ferry, Brooklyn, to Coney Island.
The board agreed to leave the matter entirely in
the hands of the contract committee.
In his report to the commission, Chief Engineer

C.

Southeastern States.
_

New

I.

Charlotte, N.

C, November

17.

—The

South Caro-

lina Public Service Corporation, recently announced,
with $10,000,000 capital, promises to be a bigger

undertaking than was anticipated. This company
proposes to build electric railways during the next
two years connecting the larger towns and extending probably to Charlotte, N. C.
It is undoubtedly
the biggest thing of the kind of the South, and if its
present plans materialize they will succeed in introducing a new era in transnortation in the section
covered by the system.
The new manufacturing plant of the Bailey Manufacturing Company, in Waycross, Ga., will be entirely equipped with electrically propelled machinery.
The Southern Power Company is making good
headway in its preparations for developing the
waterpower at Ninety-nine Islands, and it is calculated that about 30,000 horsepower will be develElectric
oped. The
Manufacturing and Power
Company is also developing a power at Gaston
Shoals in the same section of South Carolina.
The city of Richmond, Va., has accepted the offer of the Virginia Passenger and Power Company
to supply arc lights to the city at $54.75 each for one
year.

A

proposition to furnish bulk

power

to the

switchboard was turned down. This apparently puts out of sight for the present the question of municipal ownership.
The plant of the Rome (Ga.) Light and Railway
Company has been sold to S. S. Bush and others
in the Columbia Finance and Trust Company of
Louisville, Ky., for $400,000, including the purchase
price and the contemplated improvements. The purcity at the

chasers control traction properties in a

number

of

towns in the Northeast.
After two years of work the electric power plant
on Saluda River near Greenville, S. C, is being
completed and will be ready for use soon.
The Atlanta and Carolina Construction Company
has been granted a franchise to build its proposed
interurban lines to West Point and Conyers, Ga. A
part of the necessary material has already been secured.

The movement

to

organize a

company

to

build
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electric railway from Albany, Ga., to Macon, to
connect with the line from Macon to Atlanta, has
proven a success, and James S. Davis has been sent

an

by the Albany promoters to

New York

to

solicit

capital for the venture.

Electric Company of Columfor furnishing motors for

The W. M. Perry
S.

bia,

C, has a contract

n

motors in
the Southern Aseptic Laboratories,
several
also the contract for electrical equipment for
large hotels.
The new electric-light plant at Bamberg, S. U, has
been started up and is satisfactory. It was installed
by the Electric Supply Company of Savannah, Ga.
all;

Ohio.
AlliCleveland, November 17.— The Cleveland,
of
ance and Mahoning Valley Railroad Company

incorporated

been

has

Cleveland

with

a

capital

stock of $10,000. James W. Holcomb of Cleveland
The route
is the leading spirit of the company.
Pittsburg
will parallel the present Cleveland and
steam road. Connection will be made at Alliance
with the Stark electric, and gaps will be filled in
to give a through east and west line from Sharon,
Pa., to Mansfield, Ohio.
Western Union telegraph operators at Cleveland
are considering a demand for a 10 per cent, ad-

vance in wages.
Stockholders of the Gold Mines and Power Company, a Colorado corporation, with general offices
Columbus, have elected directors, headed by
in
Cyrus Huling. It is the intention to build a generating plant in San Juan County, Colorado, where
waterpower can be secured from ah elevated lake.
Current will be furnished to mine plants in locaadjacent to the
Citizens' Light
been incorporated by

tions

The

station.

Manchester has
E. Leas and others. The
of

stock is $25,000.
reduction of 50 per cent, will be made in
commercial lighting rates at Akron by the

capital

A
the

Northern Ohio Traction and Light Company. This
be done in competition with the natural-gas
company, which is selling gas at 30 cents a thousand feet.
Former Governor Myron T. Herrick of Ohio
has been made president of the Central Colorado
Power Company, which was recently incorporated
will

Denver with a capital stock of $22,500,000. The
company was formed to utilize the waterpower of
the swift mountain streams and generate electricity
at

for all purposes.
The Springfield, Wilmington and Cincinnati Railway Company of Springfield has been incorporated

Parmalee, Horace Andrews and
F.
The capital' stock is $3,000,000 and the artiincorporation provide that the road shall

George

by

others.
cles of
be built

through Clark, Green, Clinton, Warren
and Hamilton counties, with a branch in Green
County reaching Xenia.
A handsome pavilion has been completed by the
Glenmary
at
Columbus, Delaware and Marion
Park. It is comfortably heated and furnished with
a kitchen, so that it may be utilized by parties in

The W.

J.

increased

Barr Electric Company of Cleveland
capital stock from $25,000 to
its

$50,000.

Indiana, Columbus and Eastern Railway
announced that through-freight service between Indianapolis and Zanesville, Ohio, has been
arranged and that a reduction of 20 per cent, has

The

has

been made in the rates.
Considerable speculation has been caused by the
announcement that A. S. White, representing the
Columbia company, has purchased control of the
Cleveland Gas Light and Coke Company and the
People's Gas Light Company of Cleveland, and
that he is negotiating for the Cincinnati, Newport
and Covington and Newport Light and Traction

Union Gas and Electric Comthat the Union Gas and
has no intention of selling and that the

Company and
pany.

in

is to be made the terminal for a number of
The city lines are to be extended
projected lines.
to give service to every section of the city.
The vast possibilities of the Michigan Lake Superior Power Company at the Soo are to be
The affairs of the old company
utilized at last.
have been straightened out and there is a prospect
Bids are being
for going ahead with the plans.
asked for the construction of a watertight forebay, 1,336 feet long and from 75 to 200 feet wide,
and for 40 immense buttresses to strengthen the
power house. When this is in condition it will be
possible to develop the full head of water avail-

city

able.

Plans are on foot for the installation of a lightT. F. Goulder and
plant in Stephenson.
Michael Durocher are back of the proposition.
General Manager Frank B. Kamarke of the
Trans-Michigan Street Railroad Company, which
is preparing to build a line from Allegan to South
Haven, has been in Chicago to purchase materia]
A franchise has
for the construction of the line.
been secured in Allegan and one is asked for in
ing

South Haven.
Rapids Railway Company of this
experimenting with some new types of
fenders, the Common Council having ordered the

The Grand

city

is

present fenders removed from the cars and others
Several deaths beneath the cars have
substituted.
L. W. B.
resulted in the past year.

Mexico.

It

is

Electric
negotiations

the

understood
for

the

railroad

property

have

not

made very rapid progress.
The injunction case of the Cleveland Electric
Railway Company against the city and the Forest
City Railway Company was argued in the United
States Supreme Court at Washington Monday and
Each

side expects to win.
manJ. Stanley, vice-president and general
ager of the Cleveland Electric, and C. F. Emery,
vice-president of the same company, submitted bids
for franchises on the streets of Newberg Heights,
offering a two-cent fare. The Forest City Railway Company offered to carry people for three
The Cleveland Electric officials made their
cents.
bids individually, and they have nothing to do with
forfeit of $10,000 was required
company.
the
O. M'. C.
of each bidder.

Tuesday.

John

A

Michigan.
Grand Rapids, November

17.

—The

Benton Har-

Joseph Electric Railway and Light Company has recently been given a new franchise,
which is the most binding ever granted by the
It provides that the comcity of Benton Harbor.
pany pay one-third of the cost of a new highway
bridge between the two cities and furnish the
bor-St.

electricity

agrees
the city

to
is

turning the same.
The company
pave its part of all streets whenever
ready to pave. It is to carry police and
for

24, 1906

refused a franchise to the Rush Hydraulic Company, which proposes to supply the cities of Southeastern Indiana with electric light and power from
a waterpower plant to be established in White
River. The refusal is based on the demands of
the company that the contract for street lighting
be let several years in advance of the completion
of the plant.
The City Council of Kokomo has declared the
franchise of the Kokomo Gas and Light Company
forfeited, and insists that the corporation is a
trespasser in the streets. The City Council is holding out encouragement to any new company to
come and occupy the field for lighting and power
purposes.
The Indianapolis Light and Heat Company is proposing to make use of concrete poles. The company has made every effort to place the new arc
lamps ordered, but cannot do so because of its
inability to secure wooden poles.
James M. Dennis, an inventor of Richmond, Ind.,
has made application for a patent on an electric
sign, which, it is said, will be very economical.
He uses small mirrors to reflect the light of a few
lamps, and it is claimed for the new sign that, it
can be read as well by day as by night. He has
already begun the manufacture of the sign, and
has put a number in operation in Richmond, Newcastle and other cities.
The Board of Public Works of Terre Haute
has granted the Reagan Gas Company a franchise
to furnish the city natural gas from the Illinois
field at 30 cents a thousand feet, or artificial gas
at 50 cents a thousand, the company to pay two
per cent, of the gross receipts to the city, and
agrees to a clause forfeiting the franchise in case
of collusion of other gas companies.
S. S.

—

Mexico City, November 14. The Mexican Light
and Power Company, which owns the electric
power and transmission plant at Necaxa and the
lighting system of this city, as well as extensive
transmission lines, has added to its large holdings
by purchasing the electric-lighting plants of the
Compania Electrica Robert, S. A. The latter company provided the suburban towns of Tlalpam,
San Angel, Coyoacan, San Pedro, Mixcoac and
Tacabaya with electric lights. The price paid was
$700,000 cash. R. F. Hayward, general manager
of the Mexican Light and Power Company, has
appointed W. N. Parsons general manager of the
acquired system. Mr. Parsons' jurisdiction also
extends to the company's lighting system in Churubusco and all the federal district south of Mexico
City.

The government of the state of Oaxaca has
awarded contracts for the installation of electriclighting plants in the towns of Tehuantepec and
Juchitan.
At a recent meeting of the stockholders of the
El Oro Mining and Railway Company, Ltd., the
officers said that the replacement of steam by electric

power

resulted

in

commenced

was

now been
property. The
has

a

applied

last

throughout

installation

considerable

of

the

electric

saving

and

February,

in

company's
power has

the

cost

of

power.

winter.

has

when

uniform and in the performance of their duty.
Within two years it is agreed to have interurban
lines running into the city from either Dowagiac
or Watervliet, and possibly from both, and the

<;

Company
J.

firemen free of charge and mail carriers

November

A

company has been organized at Puebla with
a capital stock of $6,000,000 for the purpose of
constructing an extensive system of electric street
railways and interurban lines. It is called Compania Limitada de Luz y Fuerza Motriz de Puebla.
The state and municipal governments have granted
the company valuable concessions, including franchise rights to use the principal streets of the city.
H.

Indiana.

tion.

of Public

Works

of Terre

Haute has

—

with a capital of $10,000 by A. L. Vanmeter, E. L.
Brya and W. N. Riley,
Articles of incorporation for the Aurora Railway
Company, with a capital stock of $300,000, have been
filed.
The new company has been formed by interests identified with the Aurora, DeKalb and Rockford Railway, and the plan is to take over the
franchise for city lines granted that company, which
was recently granted a franchise to enter Aurora.
The Ajax Line Material Company of Chicago has
increased the capital stock from $15,000 to $30,000.
The National School of Telegraphy of Danville
has been incorporated by K. B. Abernathy, William

Williamson and William W. Ray.
council of Galesburg has decided to abandon
the former moonlight schedule and burn the lights
L.

The

every evening.
The survey for the Rock Island Southern's interurban road between Rock Island and Monmouth
has been finished.
General Superintendent W. W.
McCullough has had the work in charge.
The three expert engineers employed by the city
of Joliet to ascertain the stability of the walls being
erected by the Sanitary District of Chicago for
waterpower development have submitted their report.
They condemn portions of the work and call
for some changes.
The report is signed by Edward
York, Walter F. Rice of CleveP. North of

New

land and Desmond Fitzgerald of Boston.
The Central Union Telephone Company has built
a copper line between Greenview, Petersburg and

Mason City.
The dynamo and accessories for the municipal
lighting plant at Mason City have arrived and the
rapidly nearing completion.
T. J. Lynn gas and electric power syndicate
is negotiating for the purchase of the Quincy streetThe Lynn company owns the
railway system.
Quincy Gas and Electric Company and has long
The report is out that
desired the railway lines.
Mr. McKinley, who represents the owners, has offered the line for $500,000.
The board of school inspectors has accepted the
bid of the Interstate Telephone Company to furnish
the various schools of the city with telephone service, to center at the office of the board, for $15 a
jear for each instrument. The Central Union also
plant

—

It is announced that
Indianapolis, November 17.
the merged companies controlled by the McGowanSchoepf syndicate and owning the Indianapolis Terminal Station have leased for a period of 99
years 72 feet of ground directly west of the train
sheds, upon which to enlarge the present train shed
facilities for the admission of a number of new
interurban lines that will be completed and entering Indianapolis by next spring. At least six new
tracks will be added to the 11 tracks now in existence, making it the largest interurban station
in the world.
the
at
Horrified at the large number killed
wreck on the Baltimore and Ohio Railroad at
Woodville last week, the Indiana Railroad Commission proposes to make a rigid investigation of
the causes of the wreck, with a view, if possible,
It
to prevent the recurrence of such a disaster.
is also proposed to punish
those who are responsible for this loss of life under the laws.
Contention and dissatisfaction with the street
and interurban service in Terre Haute continues.
The city authorities are of the opinion that it is
inadvisable for one company to undertake to furnish local and interurban-railway service, and also
furnish electricity for lighting the city.
The officials of the Indianapolis and Plainfield
the "Coal
Traction Company, commonly
called
Road," are now pushing the construction of the
Amo extension, and hope soon to be hauling coaj
from the mines into the Indianapolis market.
The Water and Light Company of Crawfordsville has completed the task of installing the big
3.000,000-gallon pump at the water and light sta-

The Board

Illinois.

November 17. The Tolono Ice, Light ana
Power Company of Tolono has been incorporated
Peoria,

is

The

bid.

Water mains
the

Peoria

in this city

Railway

near the power house of

Company were dug up this
by the Peoria Water Company.

week

for inspection

Upon
many

being taken up they crumbled to pieces and in
places a knife blade could be pressed through

A case is now pending
Court before Judge Grosscup,

them.

in the United States
in which the water

company asks that the railway company be enjoined
from using its present system. Much expert testimony was taken here.
Illinois Traction Company has
concrete smokestack for the new
stack was brilliantly illuminated
power house.
and a banquet was served to the contractor and his
employes on the top of it.
The Illinois Traction Company will ask the City
Council of Bloomington for the privilege of estabThe loop is to be used
lishing a loop in that city.
in connection with the Peoria and Bloomington line.
President Daily of the fifth district Independent
telephone association will issue a call for the regular
winter meeting of the association, to be held in this

Danville

the

just finished a

new
The

In

city early in

December.

V. N.

November
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24,

Northwestern States.

—

November 17. The Minneapolis
Company is preparing plans and
specifications for a new sub-station to cost about
The capacity of the old station is now
$150*000.
Minneapolis,
General Electric

increased

being

per

50

to

cent.,

serve

until

the

429

has effected a merger of its interests by formally
taking over the Berkeley Traction Company, a new
concern incorporated a few days previously, by
stockholders of the Traction system
and
their

On

friends.

the strength of this consolidation, th«

new Oakland

Traction

Consolidated

filed

articles

new one is completed, which will be next fall.
The company has already commenced to lay its
cables in the downtown district according to the

of incorporation with a capital stock of $17,925,000,
all of which has been subscribed.
The new company owns 90 miles of electric railway besides sev-

ordinance recently passed.

power houses and much rolling stock.
A new company which has been formed by State
Senator Smith of Los Angeles and his associates
proposes to construct a central station in Sacramento, Cal., and furnish wireless-telegraph reports
of the proceedings of the state Legislature next
January.
The American Amber Mica Company has been
incorporated at Los Angeles, Cal., and capitalized at
The sum of $151,000 has been subscribed
$300,000.
by C. D. York, H. L. Miller and F. M- Miller.
The Vallejo and Northern Electric Company,
which was recently incorporated with a capital stock
of $2,500,000, to build an interurban electric road
connecting Vallejo with Cordelia, Dixon, Winters,
Suisun, Vacaville and Woodland, has opened offices
at Vallejo.
A line of fast steamers is projected to
make close connections with San Francisco. Melville Dozier
Oakland and Attorney Thomas
of
Gregory are completing the plans for commencing
construction work.
eral

The Milwaukee and Fox River Valley Railway
Company has filed articles of incorporation, J. M.
Saemann heading the list of stockholders. The
company

proposes to build a
to Appleton, Wis.

Cedarsburg

trolley line from
is capitalized at

It

$25,000.

The Mississippi River Electric Company, which
proposes to build a dam near St. Cloud, Minn.,
has changed the site by coming further downstream, where better facilities for construction are
afforded.

The Wisconsin Rapid Transit Company

is

be-

ing financed by Chicago capitalists. It is proposed
to build a trolley line from Milwaukee through

Fond du Lac

Ripon.
arranging to put in an electriclighting system at Wessington Springs, S. D.
franchise will be voted on shortly by the council.
to

R. A. Bushnell

is

A

The Duluth Edison

Electric

Company

is

install-

first large motor and generator in its' new
power house near Duluth, Minn. The generator
is
of 1,500 kilowatts and the motor 2,100 horse-

ing

its

power.

Duplicates

of

these

will

also

be installed

the near future.

in

Fred Hegemeister
electric-light

Paul VanAckeren
tric-light

talking of putting in an
Steel City, Neb.
has decided to install an elecis

plant at

plant

at

Lindsay,

Neb.

The White River Power Company
the

council at Ashland,
franchise.

Wis.,

for a

will apply to

lighting

and

power

has been voted at Washburn, Wis., to estabmunicipal light plant.
The municipal lighting plant at Menasha, Wis.,
will make a trial in the spring of furnishing commercial lighting.
The Aitkin Light and Power Company wants
to develop waterpower near Aitkin, Minn., and has
opened negotiations with the council for furnishing
the village with lighting facilities.
R.
It

lish

a

The Home Telephone

Company

Alameda
amendment of
of

County has been disappointed by the
the franchise ordinance which it had requested the
town trustees of Berkeley, Cal., to pass. By the
changes made at the last meeting, the life of the
franchise was reduced from 50 to 35 years and
the trustees were given power to regulate telephone rates. Final action was deferred for a week.
This company is making considerable progress on its
system in Oakland, Cal., having laid many miles
of underground conduits. Work is still progressing in some of the principal streets, where four-duct
terra-cotta conduits are being laid in banks of five.
central office is being constructed at Eighteenth

A

and Franklin

streets.

The manager

of the Ventura

Power Company has

promised the

citizens of Ojai, Cal., that he will furelectric lights next February, either from
independent plant to be installed in the valley or

nish

an

them

from a transmission

line

from the Kern River gen-

erating plant.

Pacific Slope.
San Francisco, November 15. The

—

electric street-

lighting situation has been improved somewhat by
the United Railroads putting into effect its promise
to light Market and Sutter streets in return for the
privilege granted last spring of operating overhead
trolley cars on those thoroughfares. Arc lights have
been hung on the company's poles both sides of Sutter Street for its entire length.
Market Street has
also been lighted in the same manner from the

Ferry

depot

to

Valencia

Street.

Permanent arc

on ornamental poles will be installed by the
company as soon as the material can be obtained
and installed.
A considerable number of the 200 new cars in
course of construction in the East for the United
system will be of the heavy type now in use on
Sutter Street. They will have separate end-compartlights

_

ments, partitioned off for smokers. These cars will
cost about $13,000 each. A dozen new suburban cars,
each carrying 48 passengers, will soon be ready for
service.
About 1,500 laborers are at work at reconstructing the company's street-railway lines in the
city and suburbs.
connection has been put in at
Market and Haight streets and the old Haight Street
cable line is being rebuilt as a trolley road. By December 10th this line will be in operation from Market to Scott Street. The cable roadbed over the
Powell Street hill is being repaired, and it is expected to be in operation by February 1st. It is
possible that the cable loop line on Washington and
Jackson streets will be ready for operation as far
out as Steiner Street about the same time. The
steepness of the hills on parts of these lines necessitates the restoration of the cable system, although
the United Railroads is changing from cable to trolley in every part of the city where it is feasible. The
counterbalance system in connection with the trolley,
such as is in use on the Fillmore Street hill, is not
looked upon with favor for extensions.
The Stanislaus Electric Power Company, which
has a large force of men at work on its hydro-electric plant on the Stanislaus River, in California, has
closed a contract with the Risdon Iron Works of
San Francisco for a considerable quantity of steel
pipe of large diameter for conducting power water
to the waterwheels.
This company expects to reach
San Francisco with its transmission lines in advance
of any other new company now in the field.
The city of Oakland, Cal., will have 814 arc lights
in use during the coming fiscal year.
In addition
to this, the city will be called upon to pay for 95
ornamental electroliers on Twelfth Street, beginning
in December, and 115 on Clay Street, Thirteenth
Street and Eleventh Street in January.
The total
cost of all this will be $69,822, which exceeds the
appropriation by $946. The current for this public lighting is furnished by the Oakland Gas, Light
and Heat Company, subsidiary to the Pacific Gas
and Electric Company of San Francisco.
The Oakland Traction Consolidated, which has a
monopoly of the street-car service of Oakland, Cal.,

A

The Edison Electric Company's new gas plant at
Whittier, Cal., recently suffered almost total destruction by fire, but a temporary plant has been installed to replace it.
The City Council of Anaheim, Cal., recently
opened 10 bids for installing a Jight and water
plant for the city, but postponed the decision on the
matter to a later meeting.

The Pacific Light and Power Company has
awarded Carl Leonardt the contract for constructing an electric power house at the Ocean Beach
Oil fuel
subdivision, Redondo Beach, for $72,000.
will be

used in a steam plant at this point.

A.

PERSONAL
George Fugate has been made terminal superintendent of the Illinois Traction system at Springfield,

111.

Charles S. Pratt, Jr., superintendent of the firetelegraph system of Northampton, Mass.,
died in that city on November 10th.

alarm

John

S.

Wise,

Jr.,

has been appointed superin-

new Consumers' Electric Light and
Power Company of Hazleton, Pa. For five years

tendent of the

he has been superintendent and general manager
of the Electric Light, Heat and Power Company
of Auburn, N. Y. Mr. Wise is a graduate of the
University of Pennsylvania.

W. Kelsey

Schoepf, president of the Cincinnati
Traction Company, has presented $5,000 to the
Street Railway Men's Mutual Benefit Association
of that city. Some time ago he announced that
he would make a donation of $5,000 for each increase of $20,000 in the surplus funds of the assoThe first $20,000 has just been reached.
ciation.
C. W. Brown, for 40 years connected with the
Bell Telephone Company at Westmount, Can., has
bought "The Snuggery," a farm of 30 acres at
Marshfield Centre, Mass., on which is a colonialstyle dwelling built by the grandson of Peregrine
White, who was born on the Mayflower, the first
child born to the Pilgrims after their arrival in

America.

Congressman William B. McKinley, head of the
Traction Company, has gone on a western
trip.
His first stop was at Wichita, Kan., where he
inspected the only street railway owned by the McIllinois

Kinley syndicate outside of Illinois. Before returning Mr. McKinley will spend several weeks in
New Mexico, to gain a little rest after a period of
hard work.
F. A. Tucker, for 18 years superintendent of the
Omaha and Council Bluffs Street Railroad Company, died on November nth. Mr. Tucker was a
native of Maine. In the early '70's he helped build
the first cable street railway in San Francisco, and
rose from gripman to superintendent of the road.
He later became the first superintendent of the
first cable line in Kansas City, going from there

to
his

Omaha,
death.

Neb., where he resided at the time of
He was 58 years of age.

Captain Willard Candee of the Okonite Company,
York, visited Chicago last week, making his
headquarters at the offices of the Central Electric
Company. Captain Candee is looking unusually well.

New

Mrs. Norvin Green, widow of the late Norvin
Green, who was president of the Western Union
Telegraph Company from April 22, 1878, to February 13, 1893, died at her home in Louisville,
Ky., on November 6th.
She was in her eighty-fifth
year.
Her husband was the first president of the
American Institute of Electrical Engineers, serving
from 1884 to 1886.

ELECTRIC LIGHTING,
The David City (Neb.) Electric Manufacturing
Company has been incorporated with a capital stock
of

$50,000.

Bushnell

A.

R.

received

has

franchise

a

system

lighting

establishing
a
Springs, S. D.

in

for

Wessington

W. H. Standish of Granite Falls, N. D., proposes to install an. electric-light, power and railway
system

at

Ark.

Cotter,

H. Evans of Henderson, Texas, has sold
electric-light plant to the Henderson Lumber
Planing Mill Company.
L.

Work on

the

municipal

electric-light

Clinton, Mo., has been started,
the plant will be in operation

plant

his

and--

in

and it is thought
by the middle of

January.
E. Humphrey, D. N. Bolton and T. J. Name
have been appointed a committee to secure plans
and specifications and let contracts for constructing
an electric-light and water system in Clinton, Okla.

The council of Gunnison, Colo., has purchased
the plant of the Gunnison Gas and Water Company. The city engineer will prepare plans for
improving and extending the water and light plants.
The city of Carrollton, Ky., has voted affirmatively the proposed $25,000 bond issue for the purchase and enlargement of the electric-light plant
and improvement of
Schuerman is mayor.

W.

waterworks.

the

F.

headed by Atilla
have purchased the
Rome City (Ga.) electric-railway and lighting
plant.
The purchase price, including contemplated
improvements, is $300,000.
(Ky.)

Louisville

Cox,

Jr.,

and

S.

capitalists,

Busch,

S.

W. P. Conery, representing the Bayou Teche
Electric Light and Railway Company of New Orleans, has offered to buy the municipal light plant
If he cannot
of the city of New Iberia, La.
buy the plant, he will endeavor to lease it until
time
the
Legislature
authorizes
the city
such
as
to sell out.
G. C. Adams and E. W. Hesser, electricians of
Carthage, Mo., have been granted a franchise by
the City Council of Alba for a light and power
plant to be built in that city, the franchise to be
special city election is to be held
for 10 years.
to decide whether the citizens shall uphold the
decision of the council.

A

The Board of Public Works of Knoxville, Tenn.,
has approved a contract with the Knoxville Railway and Light Company for 25-candlepower incandescent lamps for lighting alleys and dark corners at a rate of $22 a year per lamp. The city
will replace broken globes and the company is to
replace the burned-out lamps.
-

A

newspaper dispatch from Kirkwood, Mb., says

"This city built its
municipal ownership

own
a

lighting plant,
failure and will

:

but finds
close

the

The city will buy electricity from a private
company at one-third what it cost the city to
make it, and then will resell to the inhabitants

plant.

for

enough

to

get the city lighting free."

City Council of Tacoma, Wash., has decided
to ask bids for the installation of an electric plant
The city
to generate current for lighting the city.
already owns its lighting system, but buys its current from the Seattle-Tacoma Power Company,
whose contract expires in one year. Recently bids
were asked for renewal of the contract, and the
proposals submitted were considered too high.

The

The

Salt

Lake

Public

Service

Company

an-

nounces that word has been received from W. H.
Schott and J. J. Chambers, respectively consulting
engineer and general manager, from Chicago, to
the effect that contracts have been closed for much
of the machinery for the equipment of the local
Locally the work of constructing the plants
progressing steadily. All the men that can be
obtained are being put to work, both on the local
power and steam-heating plant and on the power
stations in the Big and Little Cottonwood canyons.

plant.
is

The company

is

handicapped

in

its

efforts

by a

lack of help.

ELECTRIC RAILWAYS
of the Wichita (Kan.) Railway
and Light Company propose to build an interurban
Arline connecting the cities of Wellington and

The

directors
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43o
kansas City with Wichita.
is general manager.
111.,

S.

F. M. Mills has asked the
D., for a franchise for a

S.

Nelson of Peoria,

L.

of Sioux Falls,
street-railway line.

city

The Seminole Power Company
an

Fla., will build

of

Meyers,

Ft.

from

Ft.

Meyers

Thompson.

Ft.

to

electric railway

November

connected to Pelton wheels. The power house is
on Congo Creek, about two miles above the Red
Boy mine, and it is the intention to convey the
water, as it is discharged
from the first power
house under a 470-foot head to a second power
house located at the mine. A power-transmission
line is being constructed from the power house to
Bourne, a distance of 20 miles. There will be six
large copper wires in this line.

About

motormen and conductors of the
Traction Company will receive an inwages of one cent an hour on January

A

(N. Y.)
certificate of merger of the Olean
Street Railway and the Rock City Railroad Company, forming the Olean Street Railway Company,
has been filed. The capital stock is $1,400,000.

An

ordinance has been passed by the Belleville
City Council granting the Mascoutah and

(111.)

Belleville Electric Railway
construct and operate an
certain streets in that city.

M. Seaman

J.

Company
electric

of Sheboygan,

the right to
railway over

Wis.,

has

incor-

Milwaukee and Fox River Valley
Electric Company, and may erect an electric road
to connect with the Milwaukee Northern electric
line at Cedarburg, extending from that point north
to Fond du Lac.
porated

the

Wilson

N.

C.

Company was

in

interest of J.
pose to build
Dallas as the

M.

of the American Engineering
Dallas, Texas, a few days in the
Carter and associates, who pro-

an interurban electric railway with
Mr. Wilson reported favorand the road may be built

center.
ably on the project,
the coming year.

The Northern Indiana Railway Company of
South Bend is having plans prepared for the erection of a large power plant at South Bend from
which sufficient electric power will be generated
to operate the cars on the Goshen-South Bend,
South Bend-St. Joseph, St. Joseph-I ogansport and
Michigan City lires.

A

from Milwaukee, Wis., says that city
the Milwaukee Northern Company,
which is building an electric railway from the
north to the city, a franchise on the condition that
Lindwurm farm
it
give a three-cent fare from
The Milwaukee Street Railway Cominto the city.
pany was a competitor for the franchise, but the
Milwaukee Northern won by agreeing to the lowreport

granted

has

fare

proposition.

road

in

It

also

guaranteed

to

have

its

operation within one year.

The Westinghouse Machine Company has on order for the Philadelphia Rapid Transit Company's
Wyoming Avenue power station three turbine generator units, each of 6,000 kilowatts capacity. These
with the one now in course of erection, will make
four units of 6,000 kilowatts capacity each in this
station.
Six 1,500-kilowatt Westinghouse turbine
generator units have been operating in this station
for the last year, their satisfactory performance leading to the placing of the order for the larger ones.

On November

conjunction with the
Houston Electric Company, Messrs. Bellow and
Doane of Houston, Texas, inaugurated a streetrailway sight-seeing service in that city. An electric touring car named "Seeing Houston" makes
the' trip, which is over a route taking in the residence section, Houston Heights and the manufac-

nth,

in

turing district. Every feature of the trip is fully
explained by an accommodating and competent
guide. Each trip will consume three hours, and
cover a distance of 20 miles. The car will leave
the City Hall Square on dates and time announced
in the local paper.

The

Railroad (steam) has enwith the Chicago and
Milwaukee Electric Railroad Company for the interchange of freight. The former is the first road
to act on the recent opinion given by Commissioner
Knapp under the new rate law to the effect that
the agreement by which the railroads refused to
enter into shipping arrangements with the electric
roads doing interurban and interstate business was
Illinois

tered

into

Central

an

agreement

a violation of the rule relating to common carriers.
It is expected that other agreements will follow,
and electric lines may become a large factor in the
handling of short-haul freight.

POWER TRANSMISSION.
All

the cotton mills at Maiden,

Maiden
with

N. C, and the

Company have signed contracts
Catawba Power Company of Rock Hill,

Milling

the

C, for electric power, beginning next June.
The Catawba Power Company is now stretching
S.

wires to Gastonia. and as soon as the mills at that
place are equipped, the line will be extended to
Maiden. It is declared that electric power will be
cheaper for the mills than steam produced from
either wood or coal as fuel.

The Fremont Power Company
electric

power plant

which

at

Granite.

installing an
Ore., the power
is

generated from Olive Lake and Lost
frock. When completed the plant will be one of
the largest and most complete in the Inland Empire.
The power house is built of concrete blocks.
It is intended to house three generators, which are
for

is

The

souvenir

of the Electric Controller
and Supply Company, Cleveland, is a wall card,
by
bearing,
in relief, the head and
10 inches,
13
bust of "Laurie," a beautiful young woman. The
production is a very attractive one and will be
prized by recipients.
latest

Single-phase alternating-current motors as manufactured by the Century Electric Company of St.
Louis are fully described and illustrated in bulletin
No. 7 from the Century company. It is stated that
the company is rigidly adhering to its determination to supply motors that will be second to none in
quality.

The Truxal-Painter Manufacturing Company,
Chattanooga, Tenn., has issued a bulletin descriptive of the Painter hoist, which is driven by elecThe bulletin conthe hoist with both driving
methods and showing the novel points in the apparatus.
motor or gasoline engine.

tric

tains

illustrations

The

of

Westinghouse

ridge

of

Jeffrey crushing and pulverizing machinery forms
the subject of catalogue No. 31 from the Jeffrey
Manufacturing
Company of Columbus, Ohio.
Nearly every one of the 70 pages is attractively
illustrated,

showing machines made

to suit a

wide

The Allis-Chalmers Company of Milwaukee has

PUBLICATIONS.

1st.

engineer, and "Tests of Illinois Coals
Boilers," by Prof. L. P. Breckenthe University of Illinois.

Under Steam

variation of requirements.

2,000

Cincinnati
crease in

consulting

24, 1906

Brake

Traction

Company,

Pittsburg, Pa., has issued Bulletin T2001, in which
is
described the Westinghouse straight-air-brake

equipments, Schedule S M'. The illustrations given
show very clearly each piece of apparatus in the
system and their connections and relation to one
another.

—

issued a complete index of its publications catalogues, bulletins, leaflets, etc. giving a numerical
list and also a list classified according to the subject.
Within the last 16 months the department of
publicity of this company, in charge of Mr. C. A.
Tupper, has covered with new bulletins about 80
per cent, of the company's products. It has taken
nearly 80 publications, averaging about 24 pages
each, to do this.
When the list is complete, the
number of publications will be considerably in excess of 100. The fact is significant of the extent
and variety of the company's products.

—

Data on bipolar ventilated motors in sizes from
one-sixteenth to one-eighth horsepower for direct
current are given in Bulletin No. 3205, from the
Emerson Electric Manufacturing Company of St.
Louis. This new type of small motor has been
developed to meet the demand for a substantial,
serviceable motor at a comparatively low price.
Bulletin No. 3206 gives the latest data on bipolar
enclosed motors, one-twentieth to one-fifth horsepower. From the same company Bulletin No.
3303 illustrates and describes direct-connected volume blowers for alternating or direct current for
small heating, ventilating, drying and dust-collecting systems.

MISCELLANEOUS.

makes

Chief Price of the Champaign, 111., fire department advises the establishment of an electric firealarm system.

esses.

Raphael Haase of Indianapolis has interested the
engineering department of the Panama Canal Commission in a plan he has for applying electricity
on a large scale in the digging of the canal. He

The French Battery Company

of Madison, Wis.,
all sizes of dry batteries.
It has just issued
a dainty illustrated booklet in which it gives reasons why its batteries are different from others on
the market. This company's Fleur de Lis dry
batteries are made under advanced French proc-

was

One

publications issued by the
Allis-Chalmers Company is an interesting bulletin,
No. 1417, of smelting furnaces and accessory equipment. This company is a large manufacturer of
mining machinery. The new bulletin describes and
illustrates modern machinery for lead and copper
smelting.
of

the

latest

The paper by
ization

J.

M. Robb of Peoria on "Organ-

and Conduct of a New-business Department

Suitable

for

Central

Stations

Cities

in

of

50,000

Population and Under," which received third prize
in^ the recent competition of the Co-operative Electrical Development Association, has been published
in neat pamphlet form by that association, which
is addressed at Cleveland, Ohio.

We

"What
Do in Iron and Steel Works Equipment, Ore and Coal-handling Machinery, etc.," is
the

of

a

placed by any company.

Company,

Several individuals are agitating a project to
a wire-rope tramway between Gangtok and
Chumbi, India, in order to improve trade with
Tibet.
company has been formed which has
issued a prospectus under the name of the Tibet
Ropeway Company. The proposal is to carry
goods by means of a wire-rope tramway at a
lower cost than they can be transported in any
other way and much quicker. The ropeway from
Gangtok to Pheema (near Chumbi) will be 20
miles long, and the estimated cost of the undertaking is $166,665. The promoter of the scheme
is J. M. Korb of Darjeeling, India.

Seaver-M'organ

A

pamphlet entitled "The

minal,

New York

Lamp Company,

City"

is

New

Pennsylvania Terby the Nernst

issued

Pittsburg, Pa., and contains "a
architecture and another word about
its lighting."
The building, which is to be lighted
by Nernst lamps, as readers of the Western Electrician are aware, is shown in an illustration, and
it is stated that about 13,000 glower units
will be
used for the purpose.

word about

An

Railroad companies are giving a great deal of
attention to the safeguarding of their tracks at
the present time. An instance is the recent contract for the installation of the automatic block
signal, placed by the Boston and Maine Railroad
with the Union Switch and Signal Company. This
contract calls for all the material necessary to
cover the equipment of the automatic block signal
over at least 1,000 miles of track. The work involves an expenditure of several hundred thousand
dollars and is one of the largest single contracts
for automatic block signaling that has ever been

pamphlet issued

by the WellmanCleveland, Ohio. Many
illustrations are given, including views of the company's plants and works designed for various purposes, besides interior views and illustrations of
different apparatus constructed by the company.
title

invited to Washington several weeks ago, and
canal engineers are in conference with him
on the plans. Mr. Haase would operate all the
canal machinery from a central electrical plant,
and would excavate, load cars and unload them
by devices run by electricity.

the

its

build

A

TRADE NEWS.

attractive advertising novelty has been issued

by the National Carbon Company of Cleveland to
call attention to the Columbia carbons for arc lamps.
The point is that the use of a photometer will show
a difference in carbons, that difference being usually
in favor of the Columbia.
This statement is printed
on a folded circular card. On the back there is a
picture of outstretched arms holding lighted candles, which illuminate the legend, "Ever try a pho-

tometer?"
Persons interested in the operation of street railwill do well to get bulletins No. 4,465 and No.
4.467, just issued by the General Electric Company.
The former treats of trolley frogs, their proper selection and location for different services, and the

ways

of the emergency straight air-brake system.
In order to meet the rapidly changing conditions in
street-railway operation, the General Electric Company has developed this emergency system for the
combined operation of single cars and short trains.
latter

A valuable report on the "Composition and
Character of Illinois Coals," by Prof. S. W. Parr
of the University of Illinois, has been issued as
Bulletin No. 3 of the Illinois State Geological
Survey, Urbana, 111. The report is accompanied
by several colored maps showing location and character of coal beds and intensity of production in
the state. In addition to the report, the bulletin
contains chapters on the "Distribution of the Coal
Beds of the State," by Mr. A. Bement of Chicago,

Owing
vicinity

to its increasing business in the city and
of Baltimore, the H. W. Johns-Manville

Company has opened

a branch office at 315 EquitBuilding, Baltimore, M'd. This office will be
in charge of Mr. W. F. Baird, previously connected
with the Philadelphia branch of the company.
able

The sales department of the Electric Storage
Battery Company of Philadelphia held its annual
convention at the Bellevue-Stratford Hotel, Philadelphia, on October 24th, 25th and 26th.
The convention was attended by the managers of the sales
offices
of the company throughout
the
United
States, the district engineers and other officers of
the company.
Under

date

of

November

8th

the

New York

Commercial published this dispatch from Pittsfield,
Mass.
"It was announced that the Stanley Electric Manufacturing Company was to be dissolved
corporation,
and soon would be merged with
as a
the General Electric Company.
Changes are to be
:

made

in the business in Pittsfield, which, it is
understood, will be run along the same lines as
the General Electric plant in Schenectady and
This will mean that all the officers exin Lynn.
cept those directly connected with the manufacturing of electric equipment and supplies will be
transferred to Schenectady. Senator W. Murray
Crane is president of the Stanley company, and
C. C. Chefney of Pittsfield first vice-president."

November
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BUSINESS,
National

Among

brake equipments.

the larger orders

one

is

from the Chicago Union Traction Company for 120
equipments, no equipments for the United Railroads of San Francisco and 33 for the Norfolk and
Portsmouth Traction Company of Norfolk, Va.
the recent sales secured by the CrockerWheeler Company of Ampere, N. J., appear the
following: Two 100-kilowatt direct-current generators, to the De Laval Steam Turbine Company of
Trenton, N. J.; one 1,000-kilowatt direct-current
generator, to the National Tube Company of Mcone 225-horsepower 250-volt directKeesport, Pa.
current generator and 22 direct-current motors
from two to 50 horsepower, to H. L. Judd Comthree transformers to
pany, Wallingsford, Conn.
the Southern Railway Company, Nashville, N. C.

Among

;

;

Signal and Manufacturing Company,
Boston, says that in the last
has signed contracts for its signals with

The Blake
246

Summer

month

it

in
the East and Middle West
over $12,000. The company says
that the interurban roads using a telephone system
of train dispatching are beginning to realize what
a valuable supplement the Blake signals make to
their telephone systems.
Blake signals enable the
dispatchers to stop a car at any telephone point
for orders, thus saving much time and also adding

various

Brake and Electric Company of
Milwaukee, Wis., reports recent orders from a long
list of well-known street-railway companies for air-

The

Street,

431

roads

amounting

wireless-telegraph outfit.
Flashlights, electric clocks
many other electrical novelties are shown.
Persons interested may write the Central Electric
Company for a copy of this booklet. Dealers and
central stations will find it interesting and of value
as suggesting a large field for doing a nice business among their patrons in this line during the

and

to

next few weeks.

to the safety of operation.

The Boston Edison Company has placed another
order with the Stanley-G. I. Electric Manufacturing
Company for 500 Wright demand indicators, mak- >
ing a total of, approximately, 20,000 of these instruments used in the territory served by the Boston Edison Company. The Chicago Edison Company has, approximately, 30,000 Wright demand
indicators in use in connection with the demand
system of charging for current in vogue in this
city.
The Wright demand indicator determines the
actual maximum current which passed through it
since it was last set.
Connected in series with a
watt-hour meter, it offers what is considered the
logical and scientifically correct means of charging

The Central Electric Company of Chicago has just
issued a little booklet of 28 pages of "Holiday
Suggestions." The cover design is done in three
colors, and is very appropriate, suggesting as it
does the holiday season. The first few pages are
devoted to electric reading and desk lamps, and
many handsome designs are shown, and the next
two pages to electric heating devices, the electric
chafing dish and flatiron being given prominence.
Considerable space is also given to miniature
street railways, showing various motor cars, trailers, track and all parts that go to make up a complete street railway.
Motors, engines and a motor
boat are shown
a learner's telegraph outfit is
illustrated and described, as well as a complete
;

for

electricity.

ILLUSTRATED ELECTRICAL PATENT RECORD,
Issued (United States Patent
Cut-out. Rollin A. Baldwin, New Haven,
835,493.
Conn., assignor to the Baldwin & Rowland
Switch and Signal Company. Application filed

September

8, 1905.
armature having a shank projecting into a
solenoid makes contact hy gravity with two points on a
plate and breaks this contact by action of the solenoid.

A

floating-

Bend, Elbow
835,504.
Electric Conduits.

and Other Angle-piece for
David M. Edwards and ErKilburn, England, assignors

A

longitudinal sectional elbow has a plane of division
separating the sockets into unequal parts and shoulders
are provided to insure proper placing of sections together to prevent longitudinal movement of one part with
respect to the other.

York, N.
Novelty and
New York, N. Y.

Manufacturing

trical

Application

filed

October

Tbe:e is a clock train and escapement, and a motor
therefor.
Electric means are provided for storing power
in the clock motor and a circuit controls the electric
circuit-closing member is actuated by the motormeans.
driven movement of the clock train and an impulse
spring, the circuit-closing member and impulse spring
having inclined engagaing m«ans whereby a quick circuit-closing movement is imparted to the circuit- closing

A

member.

Portable Electric Light Conrad
York, N. Y. Application filed

835,529.

New

,

igod.

A

Contact Spring for Trolley Harps.
Hensley,
Huntington, Ind. Application

835,728.

John
filed

March

22, 1906.
V-shaped contact springs

are

loosely interposed beof the harp, the end of

tween the wheel and the arms
the spring having outwardly extending portions passing
through openings in the arms of the harp to prevent the

A shunt circuit includes a battery and the first resistance
in
series and contains a circuit-breaker.
An electromagnet has its armature mechanically connected with the
circuit-breaker and a main-line circuit-breaker.

W.
filed

A

Telephone-exchange System.
Harry
Webster, Chicago, III, assignor to Milo

835.802.

Kellogg,

Trolley for Electric Railways. Ezra F.
Landis, La Salle, N. Y. Application filed Sep-

tember

11,

_

Automatic Transmitter for Telegraphic
Systems. John Gell, Highgate, London, EngApplication
filed
November 28, 1964.

land.

Renewed October

19, 1906.
combination with an automatic telegraph instrument there are a star-feed wheel, a transmitting pin, a
lever connected thereto for operating it, and means for
operating the lever consisting of a lantern wheel having adjustable pins.

In

Chicago,

cember

1905.

chamber and has

Ragsdale,

For use with a cylindrical insulator the telegraph-wiresecuring means comprises a body portion and opposing
horizontally extending wire-supporting arms formed integral on the body portion provided with hooked receiving
supporting ends.
lever is pivotally mounted on the
body portion intermediate the ends of the arms and provided with a projecting pointed toe for kinking the unsupported central portion of the wire.

&35,73i-

The trolley wheel has an annular
retainers within the chamber.

Telephone Wire-securing Means. Harvey
M'organtown, Ind. Application
June 19, 1905.

835.801.

rotation thereof with the wheel.

835,750.

1905-

25,

November 13

for

A

Elec-

Company,

Signal

tilting box has a tortuous runway therein.
There is
circuit-closing roller in the runway.
shaft has u
selective cam thereon and connections are provided between the cam and the box to tilt the box according
to the position of the shaft.
Means are provided connected to the main line to turn the shaft.

New

Clock. Peter G. Giroud,
Y., assignor to the American

Electric

835,516.

Selective

a

A. Brown,
Conduits and Fittings, Limited, Kilburn,
to
Application filed July 7, 1905.
England.
nest

Office)

Telephone Systems.
Michael H. Degnan, Nashua, N. H. Application filed February 20, 1906.

835,704.

One

Application

111.

filed

G.
G.

De-

1904.

16,

of the talking contacts of a spring jack

is

asso-

with a certain telephone line, the contact beinj,'
normally disconnected from the line.
There is a plug
and a cord circuit.
A battery is associated with the
circuit adapted to be included in the metallic circuit
ciated

of the line to furnish current for talking purposes.
A
relay is' operated from a second source of current over a
portion of the talking circuit to connect the contact with
the line during such use.

Warp

835,807.

Bolton,

for Looms.
John T.
Mass., assignor of one-half
Fall River, Mass. Applica-

Stop-motion
River,

Fall

to George Grime,
tion filed February

1905.

8,

Hubert,

May

19,

1905.

A

and

battery

of

and

casing

the

lamp are carried in a casing.
part is slidably movable transversely
controls the contacts of the lamp

electric

The lamp-carrying
circuit.

Train Annunciator. Edward A. Everett,
835,605.
Detroit, Mich., assignor to the Union Switch

and Signal Company, Swissvale, Pa. Application

May

filed

8,

1906.

An

electric annunciator operates a display device and
audible signal simultaneously.
Means are provided
for stopping audible signal and restoring display device
without a movement of the armature.

an

Cap

835,608.

Signal

for

man, Montclair, N.

Company,
December 18,

Electric
filed

This

Lamps.

Francis L. Gilassignor to the Western
Chicago,
III.
Application

J.,

1905.

A

evidently for telephone switchboard signals.
flange at one end.
A
seated outside of the flange, and a perforated
shield has its rim turned under the flange, so that the
lens is held in position and protected.
is

tubular
lens is

member has an annular

Fuse.
Otto
signor to William

835,618.

C.

Hoffmann, Chicago,

W.

Merrill, Chicago, 111. Application filed February 26, 1904.
Two terminals of a tubular fuse each have three parts,
one a tubular part to enclose the end of the tube, another
a flattened portion projecting beyond the tube and the
third a stop within the tubular part to abut the end
of the tube within the terminal.
tube and attached to the terminals.

835,642.

Accumulator.

Electric
6,

fuse

is

Paul

Charles Fabre, Paris, France.

November

A

within the

Schmitt
Application

The conductive frame

or support for the active macomprises a vertical metal strip, forming one side
of the frame, and horizontal strips or partitions each
connected at one end to the vertical strip and having
their free ends bent to form the opposite side of the
frame.

Instrument. Daniel O. StinAla. Application filed August

Falkville,
1905.
coil spring is used
tension on the armature.
26,

A

for

obtaining

an

Automatic
Systems. John

NO. 836,019. -

HEATER.

adjustable

Transmitter for Telegraphic
Gell,
London, England. Ap-

plication filed September 29, 1905.
A check shoe has a groove for the star-feed wheel and
open notches for the transmitting pins of an automatic
835)755-

Electrical

Measuring

Instrument.

Two similar permanent magnets having overlapping pole
ends of opposite polarity are arranged in parallel planes,
and a coil moves within the air gap between the pole
ends.
The field magnets are made of hard steel and
the pole ends of soft steel.
Gas Engine. Thomas N. Kellett, Los An835,759geles, Cal.
Application filed October 16, 1905.
switch in the normally opened sparking circuit is
arranged to close the circuit and means are secured to
and operated by the circulating pump to throw the switch
to close the circuit while the pump is operating.
Means
are provided to open the switch when the pump ceases

A

operating.

Process of Making Bases of
Metals. Andre Brochet and
Ranson, Paris, France. Application

835,661.

Electrolytic

the

Alkali-earth

Georges
filed
February

14,

1901.

This process consists in electrolyzing an anode liquid
composed of a solution of sulfide of an alkaline earth
and a cathode liquid composed of a solution of chloride
of an alkaline earth, interposing; a suitable diaphragm
between the solutions, then charging the solution of the
chloride of the alkaline earth with the base of the alkaline earth, then effecting the crystallization of the
charged solution and finally causing the base of the
alkalme earth to be deposited by cooling.

electromagnetic detecting device is suspended independent of the end frames, and means are provided
by which this device may be adjusted both up and down
and backward and forward between the frames.

Candle
Lamp.
Constant
K.
Meriden, Conn., assignor to the International Silver Company, Meriden, Conn.

Electric-current Regulator.
Oscar H. Pieper and Alphonse F. Pieper, Rochester, N. Y.
Application filed February 7, 1906.
Contracts are controlled by the movements of a
pivoted member which is yieldingly held in different
operative positions by a positioning device.
Means are

835,763.

for throwing
operative condition.

provided

835,772.

a

positioning

Telegraph Repeater.

burg,

The

the

out

of

Paul E. Bliss, LeesApplication filed April 18, 1906.
includes a battery, a first resistance and
resistance higher than the first, all in series.

Fla.

circuit

second

device

Electric

835,816.

Decherd,

Frank

Holden, Rugby, England, assignor to the General
Electric Company,
Schenectady, N. Y.
Application filed January 2, 1904.

MULTI-VOLTAGE SPEED REGULATOR.

An

transmitter for telegraph instruments.

filed

1902.

Telegraph

— ELECTRIC

835»75i-

and

terial

835*647.
son,

NO. 835,841.

III, as-

Application

An

filed

April

1906.

16,

plug is secured to the upper end of
which has a collar on it and which is adapted
to engage a nut located in a socket.
Trolley-pole Clamp.
835,821.
Hugh W. Fellows and
Ira A. Cammett, Los Angeles, Cal.
Application filed September 15, 1905.
A wedge and cam are used for forcing together the
two jaws which form the socket for the pole.
Electric
Heater. Frederick
M'.
Vogel,
835,841.
Lynn, Mass., assignor to the General Electric
a

electric-light

stem,

Company, Schenectady, N. Y.

Application

filed

March

31, 1906.
metallic receptacle having high thermal conductivity
is provided
with electric heating means, the receptacle
being so proportioned and arranged that the energy lost
by radiation at substantially 100 degrees Centigrade
equals the energy supplied.
(See cut.)

A

835,848.

Electric-sign

Chicago,

A

bracket

Letter.

Charles

A.

Chase,

:

111.
is

Application filed April I3, 1905.
rigidly attached to the back of an electric

letter and suspends it on the frame.
has a passageway for an electric wire.

sign

Arvid

The bracket

A. Lind, Malmo.
Elektromilitara AktiebolaApplication filed Febget, Stockholm, Sweden.
ruary 28, 1905.
The hollow handle, serving as a mouthpiece, is mounted
on the casing. A receiver is also mounted on the casing.
Microteleplione.
Sweden, assignor to

835,860.
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A

transmitter is in the casing and
center plane, which is parallel with the diain the center plane of
substantially
phragms, situated
that end of the handle on which the casing is mounted.

double-diaphragm

has

its

Head

835,865.

Jersey City,

Telephone Set Joseph Pieringer,
N. J., assignor to the Western Elec-

Company, Chicago,
December 1, 1905.

tric

111.

Application

filed

A

9

receiver and a transmitter are mounted on opposite
sides of a harness and adapted to fit over the ears of
the user; a tubular member having one end secured to
the communicating orifice of the transmitter is provided
second tubular
at its other end with a spherical head.
member is provided with a mouthpiece and incloses the
head to form a ball-and-socket joint therewith, so that
Means are provided for
the members are adjustable.
holding the members in their adjusted positions.

A

Central-energy System for Telephone
835,868.
changes. John G. Roberts, Evanston, 111.,
signor to the Western Electric Company,
cago, 111. Application filed April 2, 1903.
Two doubly wound relays have one winding of

Exas-

Chi-

A

Pole-changer

Alternating-current

835,870.

Edwin H. Smythe, Chicago,

111.,

which

it

the Western Electric Company,
Application filed February 1, 1906.
A party telephone line extends from two sub-stations
Signals at the staa spring jack at a central office.
tions are responsive to positive and negative pulsating
current, respectively.
conductor at the central office
carries alternating current, and a pole changer is adapted
separate the alternating current into positive and
to
plug and plug circuit are pronegative pulsations.
vided for making connection with the 'spring jack, and
there is mechanism for operating the pole changer.
Switch keys at the central office control the mechanism
and are adapted to apply pulsations of either character
to the line.
to

A

_

rolls.

on Railways. Charles M. Jacobs and Robert J. Insell, Reading, England.
Application filed July 2, 1906.
There are means constituting a normally closed circuu
and means constituting a normally open circuit. A separate electrical device is contained in each circuit, and a
Signaling

835,951.

signal is controlled by each electrical device.
are contained in the first normally open circuit
adapted to close the second normally open circuit when
a current flows in one direction through the first normally
open circuit. Mechanical means open the normally closed
circuit to give the danger signal when the train passes a
signaling point and means are provided for closing the
first
normally open circuit to restrain the danger
signal.
Means are provided for determining *ne direction
in which the current shall flow through the first normally
open circuit when it is closed, and a staff instrument
controls the last-named means.

Means

Apparatus Used

in

Operator's Ringing and Listening Key.
William W. Dean, Chicago, 111., assignor to
the Kellogg Switchboard and Supply Company,
Chicago, 111. Application filed June 20, 1902.

836,067.

;

Opposed switching members have their ends transversely offset.
An operating device is adapted to operate
the members to control the circuit thereof, and separate
rollers are carried by the device opposite the offset ends
of the members, each of the rollers being adapted to
engage one only of the members.

Responsive Device. Lee de
Oscillation
Forest, New York, N. Y. Original application
Divided and this apfiled January 18, 1906.
plication filed May 19, 1906.

836,070.

Separated electrodes are sealed in a partially exhausted
receptacle and means. are provided for heating one only
local circuit including a source of
of the electrodes.
electrical energy and a signal-indicating device is electrically connected to the electrodes.
(See cut.)

A

Albert
Application filed

Electroplating.

Leaver, London, England.

J.

June

11, 1906.
frame supported by the edge of the vat support*
trunk at a distance above the bottom of the vat.
A
screw propeller is placed in the trunk and is driven by
a motor carried by the frame.

A

a

Device for Regulating the Electric Spark
of Gasoline Engines. Herbert O. Phillips, Warwick, R. I. Application filed December 19,

835,982.

1905.

A

cam having a series of flat faces is arranged to
contact on a pin so that the pin is moved to make early
or late tripping contact with a latch lever which trips
the releasing mechanism to make or break the electric

NO. 836,070.

OSCILLATION RESPONSIVE DEVICE.

spark.

Aerophone. Lee de Forest,
N. Y. Application filed December

836,015.

New

York,

1905.
Electric oscillations are developed in an antenna, which
have a spark frequency higher than the more essential
frequencies accompanying speech.
The oscillations arc
modified between the point at which energy is supplied
to the antenna and the earth connection thereof by and
in accordance with speech waves, and modified oscillations
are converted into electroradiant energy.
11,

_

Oscillation
Responsive Device. Lee de
Forest, New York, N. Y.
Original application

836.071.

January

filed

plication

A

5,

Two

separated

ceptacle,

and a

May

to
part,

move

N. Y.

this

ap-

oscillations.

Original

Divided

cember

in

and

Divided
1906.

a

Aerophone.

1905.

1904.
arranged

19,

electrodes are inclosed within a recircuit including a source of electrical
signal-indicating deivice is connected in
series with the electrodes, the source of electrical energy
being so adjusted as to render the gaseous medium sen-

energy and

836.072.

the direction of movb
ment of a movable
and there are means for causing
the slide to move step by step in the direction of movement of the movable part during the first period of the
connection operation.
Means are provided for connecting
together the slide and the movable part in a fixed position
with relation to each other, and there are means for
feeding forward the slide, together with the movable pan
connected therewith, in the same direction of movement
during the second period of the connection operation.
Means are also provided for restoring the slide and the
movable part to their initial positions.
slide is

1906.

18,

filed

sitive to electrical

Automatic Telephone Exchange for DouGotthilf A. Betuble-wire Telephone Systems.
lander, Stockholm, Sweden.
Application filed

835.878.

April

1906

24,

danger

Circuit.

assignor to
Chicago, * III.

A

of the openings to the other, and means operable while
electromagnet is energized are provided for preventing the ball from completely closing the opening into
the

835,960.

each
included permanently in each limb of a telephone line.
source of current is connected with the line at the
central offices. Means are provided at the sub-station for
controlling the flow of current through all of the windings.
Means are provided at the central office for directing an excess of current through those windings included in one limb of the line and for detracting part
of the current through those windings included in the
other limb when connection is made with the line, and
a line signal is controlled jointly by the two relays.

November

22,

Lee de Forest, New York,
application filed December 11,
and this application filed De-

1905.

Means

are provided for producing electrical oscillations
an antenna.
A resistance device is placed in the
antenna and is located between the earth connection
thereof and the point at which energy is supplied thereto
in

whereby the

oscillations

may

be modified

in

accordance

with vocal sounds.

Reissue.
Interrupter. Lars G. Nilson, Hoassignor to Theodore M'. JohnJ.,

Electric

12,558.

boken,

N.

New

son,

York, N. Y. Application filed May
No. 714,020, dated Novem-

Original
1906.
ber 18, 1902.
25,

^

1

!pgp

A vibratory strip is extended across the poles of an
electromagnet and the armatures are arranged on the
strip.
Contact is made between the strip and a contact
point having connection with an induction coil.

r

r*w
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PATENTS THAT HAVE EXPIRED.
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NO. 83*036.

— AUTOMATIC

Following is a list of the electrical patents (issued by the United States Patent Office) that expired on November 19, 1906:
NO. 836,049.

Section
Insulator
for
Trolley
Roads.
Charles M. Means, Punxsutawney, Pa., assignor to the H. W. Johns-Manville Company.
Application filed April 9, 1906.

8^5.909-

A pair of wire clamps are supported on a main frame
and insulated one from the other, each of the clamps
having a grooved

channel in its side for reception of
the trolley_ wire, the upper portion of each channel
being provided with set-screws and the under portion
with a horizontally projecting lip.

Machine with Electromagnetic
Device. Axel Sabroe, Aastrup, GerApplication filed February 1, 1906.

Milking

835,918.

Closing

many.

The armature of an electromagnet holds

the passage
is energized,

milk open while the electromagnet
adapted to close the passage at its release.
Conplates arc connected to the electromagnet and placed
within the passage of the milk and are adapted to permit the circulation of the electric current by the flow
of the milk.
of

the

and

is

tact

Electric Incandescent Lamp.
835.938.
Francis M.
F. Cazin,
Hoboken, N. J. Application filed
February 2, 1899. Renewed April 15, 1902.
One claim reads as follows: In a luminant for an
incandescent electric lamp a filament consisting of
a
metal core having a high point of fusion and
affinity
lor oxygen, and a plating thereon of metal
different from
that of the core and having little affinity
for oxygen,
embedded in rare metal oxides.
.

Lifting
Magnet. Arthur C.
Cleveland, Ohio. Application filed

835,942.

Eastwood,

August to
'

I905-

A

frame includes a plate of magnetic material having
a
central pole piece, a winding extends around
the pole
piece,

and

a

metallic casing is held
the winding in position.
inside the winding and around

maintaining
tends

835,946,

Klcctric

Florence,

Gas

Italy.

Dynamo-electric Machine.
T.
E.
Daniels,
Jr..
Provo City, Utah.
Electric Arc-lamp
Headlight.
R.
T. McDonald
and J. Cain, Fort Wayne, Ind.
Insulated Conductor.
415,262.
J. A. Wctmorc, New York,
N. Y.
Electric-welding
415.305Clamp. E.
Thomson
and J.
Tregoning, Lynn, Mass.
415,190.

MOTOR STARTER.

Lighter.
Application

to

the

The
the

for
ex-

casing
outside edge

Giorgio
filed

plate

Giorg'i

September

1905.
supporting member is provided with an opening
for
admitting gas to the burner and a separate
opening for
admitting gas to the plot lamp.
A ball is adapted to
close each of the openings air tight.
The armature of
an electromagnet is adapted to roll the ball
from
16,

A

one

SPRING-JACK SWITCH.

415,252.

Multi-voltage Speed Controller. Alexander D. Du Bois, Chicago, 111., assignor to the
Western Electric Company, Chicago, 111. Application filed January 13, 1906.

836,019.

A

An

armature risistance for the motor has a cotnroller.
resistance has a controller independent of the

field

starting-resistance controller.
The interpolation of the
field resistance is determined by the fieldresistance controller being governed by the starting-resistance controller.
There are a number of sources of
current of varying voltage, and means are operated during
the manipulation of the field resistance for connecting
the motor-armature with each of the sources
of current,
(bee cut on preceding page.)

amount of

Automatic
Motor Starter. William F
Hendry, New York, N. Y., assignor to the
Western Electric Company, Chicago, 111. Appli-

836,036.

cation

A

filed

October

16,

1905.

and a relay are included in the circuit
motor armature, and switching means are conif j
trolled
by the relay for successively cutting out steps of
the resistance, and a short circuit for the relay is closed

when

resistance

the resistance

is

entirely cut out.

(See cut.)

Spring-jack Switch. Charles H. North,
Cleveland, Ohio, assignor to the North Electric
Company, Cleveland, Ohio. Application filed

836,049.

October 31, 1901.
Long and short line-springs

press against inner contact-springs
from opposite sides and the connecting
is inserted
through a sleeve to contact with the
two line springs in succession. The inner contact springs
are stiffened to preserve alignment of the line springs
during insertion and withdrawal of the plug. (See

plug
_

cut.)

415,324 and 415,325. Pole
Greene, Boston, Mass.

for

Wires.

Electric

Secondary Battery. P. Kennedy and
415,327.
Brooklyn, N. Y.
Electrode
for Secondary
Batteries.
4 * 5.329.

C.

R.

L.
T.

Diss,

C.
Payen,
Pa.
Process of Manufacturing Porous Metal Plates.
C. Payen, Philadelphia, Pa.
4i5.33i
Secondary Battery. C. Payen, PhiladeHhia, Pa.
Mold for Casting Plates for Use as Electrodes
415,332.
of Storage Batteries,
C. Payen, Philadelphia, Pa.
Insulator for Electric Batteries.
C. Payen, Phila4 * 5.333delphia, Pa.
Incandescent Lamp. J. Reese, Pittsburg, Pa.
4 J 5.335Moreton,
London,
Battery.
F.
Electromedical
415,345.
England.
Process of Producing Crystallized Metal Plates.
415)347C. Payen, Philadelphia, Pa.
Method of Producing Crystallized Metal Plates.
415,348.
C. Payen, Philadelphia Pa.
Process of Producing Crystallized Metal Plates.
4 1 5.349C. Payen, Philadelphia, Pa.
Electric Motor.
H. B. Pullman, Cambridge, Ohio.
415,350.
Armature Core for Dynamos and Motors. F. F.
415.363Loomis, Akron, Ohio.
Telegraph Repeater. R. J. Mcllhenny, Wilming415,417.
ton, N. C.
G. H. Wlnttingharn,
Automatic Electric Switch.
415,487.
Baltimore, Md.
Method of Constructing Electrodes for Secondary
415.490.
Batteries.
W. H. Allen, Detroit, Mich.
Electric Meter.
P. S- Bates, York, Pa.
415.491.
Insulator.
G. Fowler, Peckham, County of Sur415,504.
rey, England.
E. Scrrbner, Chicago.
Arc Lamp.
415,571 and 415,572.

Philadelphia,

4 T 5.330.

:

*

C

111.

836,062.

Circuit-closer

for

Trolley Signals. Alexander Bevan, Providence, R. I., assignor to the
Record Electric Railway Signal Company,
Providence, R. I. Application filed Februarv
6,

1906.

There is a pair of contacts and a pair of contact arms.
Means are provided including an actuating lever whereby
one of the arms may be positively actuated to close
the
circuit each, time a car passes, and
means including a
reciprocating cylinder are arranged to limit and
control
the period of contact and also cause
a quick break in
the circuit.

4 1 5.573-

Telephone-exchange System.

cago, 111.
Electric
415,574.

Police

Signal

C. E.

Scribner,

System.

E.

Chicago, 111.
Electro-deposition
of
of
Process
Siemens, Berlin, Germany.
Electric
Meter. E.
W. Siemens,
415.577.
415.576-

Chi-

Scribner,

Metals.
Berlin,

W.
Ger-

many.
415.578.

Fire-alarm-telegraph

Newton,

Repeater.

New

F.

A.

Skelton,

Mass.

Secondary Battery. J.
415,600.
Polk, Jr., Atlanta, Ga.
Governor for Electric
415,641.
York,

N.

Y.

A.

Wotton

Motors.

C

and
L.

W.

R.

Jeager,
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of the South Side Elevated

Power Plant

Railway

in

Chicago.

provided with four radially extending
one for the North Side,
two for the West Side (one of these consisting
of three converging routes) and one for the South

Chicago

is

elevated electric railways

business

central

the

enter

All

Side.

—

district

and

used in common.
Of these four railways the one on the South Side
was the first one to be put
in actual service, although
the Lake Street road on

Union Loop, which

the

circle

West

the

service

They were
and

carry

(hence

the

of the 22 boilers.
diameter, one 13

feet

line,

provided

locomo-

The

it

1

tion

takes

streets,

The

east.

it

plant,

was

described at'
the .Western
Electrician, but sine'e then,
with the growing traffic of
the road, it has been en-

time

the

larged

in

more

-

than once, so

.now bears
semblance to the
and
installation
that

it.

re-

little

original

to

crushers are so ar-

the

stokers

inch

iron

In Fig. 1 is shown a
general view of the engine
room, the new upright

conveyors

being shown in the
foreground and the hori-

the

units

of

the

hoppers

New Vertical Units in the Foreground; Older Horizontal Units in the Rear.
POWER PLANT OF SOUTH SIDE ELEVATED RAILWAY IN CHICAGO. VIEW IN ENGINE ROOM.

—

older

appearing in the
background. A plan of the
type

station,

now

as

en-

given in Fig. 2 on the next page.
Recent important improvements have made the
need of greater power capacity imperative. These
include an express service, for which provision
has been made by the laying of an extra track
on the main line, making three tracks in all; a
branch to the Union Stock Yards, connecting at
Fortieth Street and extending in a general westerly direction, and another extension to Englelarged,

is

wood, branching off at Fifty-eighth Street and
extending west and south.
To provide for this additional service two 2,000kilowatt units have been added to the plant; and
addition to this important extension a conin
siderable change in the "layout" of the station has
been necessary. It is the purpose of this article
to

show

the

interesting

principal

features

of

this

large

and

plant.

At the outset
efficiency

this

it

may

be said that for

plant has an

through 10Bunkers

pipes.

working

enviable record.

Since

Mr.

Hadin

also

much

signing

of

took
the

part

in

planning

and

de-

to

A

installation.

The

building

vided by a
building,

It

is located near the center of
400 feet long by no feet wide.

of brick- and steel construction, dibrick wall, running lengthwise of the

into

erator room.
foundations.

is

is

a boiler

Concrete

The

room and engine and genwas used extensively for

floors

Boiler

The

boiler

are

all

of cement.

Room.

room occupies the

full

length of the

of the building. It is located directly
adjoining the elevated-railway structure and its
south end touches the Chicago Junction Railroad.
There are 22 Babcock & Wilcox water-tube boilers,
having a total maximum capacity of 15,000 boiler
east

half

horsepower, the normal rated capacity being 10,000
They are arranged in batteries of
horsepower.
two, 12 of them having 4,000 feet of heating surface each, the other 10 having 5,000 feet each.
All the boilers have forged headers, no cast-iron

directly

stokers

into

the

gate;

then

vated

to

.and

the
into

beneath
are let

conveyor by a
they

bunkers

are elesimilar

the coal bunkers, and from there to the cars.
50-ton car can be loaded in 10 minutes.

The power house
distribution.

as
carry
ashes fall

The

coal.

units

zontal

coal

and stokers are plainly
shown in the view of the
boiler room, Fig. 3. Ashes
are handled by the same

now

is

be the largest reelectric
ciprocating-engine
power house in Chicago.
said

.the

channels without extra
•equipment.
A coal bin of 100 tons
capacity
is
provided for
each boiler, the bins being
located 40 .feet above the
boilers.
Frotn the bunkers
the coal passes direct to

direct current only is gen-

erated,

from

coal

The

which

in

Link

ranged that coal can pass
through them without the
rollers being in operation.
This arrangement was
made so that jyhen screenings are used the fuel can
pass through the ordinary

elevated
on the

the

adjoining

tracks

main

crushers to this main conveyor.

Sprague multiplewere substiThe power house
tuted.
was built at State and Fortieth

one

is

Belt bucket conveyor of a
capacity
of
tons
85
an
hour. One
belt
conveyor

the

system,

for the

older part of the plant is
equipped
with
M'cCaslin
conveyors, having a capacof 60 tons an hour.
Serving the newer installa-

daily.

unit

conveyors.

installation

ity

the

visited

main

the

to

Sixty-third'

thousands of

of

from

conveyors are located along
the railroad for taking coal

.

who

cars

the Chicago Junction Railroad. Two
Robbins belt

name,

popular

delivered

is

the plant 'in

to

ex-

Tt

for the boiler

Coal

plant.

actual

into

In April, 1898, the steam
locomotives were discarded,
and electric motors, placed
on each car and operated

on

feet

200 feet high and lined
with firebrick, to the top.

that time the new elevated
railway was a material factor in the carrying of the

exposition

II

is

park was the site of the
World's Fair of 1893, and at

persons

six-

care
10 inches inside
and the new one 16 feet
inside diameter.
All are

One

proceeds
east to Jackson Park. This

hundreds

Wil-

from

Labor-saving
coal
and
ash-handling machinery is

L) to
whence

Street,

a pressure of
pressure of 175

at

steam

The boilers are equipped with Babcock &
cox chain-grate stokers. These are operated
a line shaft above the boilers run by four
horsepower oscillating steam engines.
Three steel self-supporting smokestacks take

central
the
from
tends
business district in a general southerly direction in
alleys east of State Street

Alley

tested
a

Coal and Ash Handling.

1802.

in

used.

pro-

was put

tives,

being

300 pounds
pounds.

built

steam

using

then

the road was electrically equipped
nine
nearly
years ago current has never been off the bus-bars
nor has traffic on the road ever been tied up
from any fault of the power house. The plant in
all departments
is
conveniently arranged, and it
is exceptionally neat.
It is in charge of Mr. A. L.
Hadin, chief engineer of the South Side Elevated
Railroad Company, who supervised its construction and equipment.
Sargent & Lundy of Chicago
are the consulting engineers for the company, and

was

The South Side

first.

No. 22

1906

partially

Side

and

jected

is

i,

Piping

Running along
the boiler room

and Auxiliaries.

wall back of the boilers in
main steam header. It is
15 inches in diameter and divided into six sections
with a 10-inch U-band for expansion between each
section.
There is an auxiliary steam header six
inches in diameter, which supplies steam to the
pumps, stoker engines and condenser engines.
Valves are all of the outside screw type, extra
heavy. In the new installation all are electricallly
operated. The boiler valves are operated from the
engine-room side of the wall and the engine valves
from the boiler-room side.
On the boiler-room floor in the first installation
the

is

the

two Smith-Vaile duplex boiler-feed pumps 14
also a 10 by 7 by 12-inch
by 15 inches
pump for washing the boilers. These are shown
are

by

10

in

the

;

foreground in the boiler-room view, Fig. 4.
installation has two 20 by 14 by 24-inch

The new
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FIG. 2.

Dean
Fig.

boiler-feed

Held

4.

the boiler-feed

in

pumps,

pumps

shown

farther

back

in

in

water

receive the steam from all auxsuch as condenser engines, stoker engines

and boiler-feed pumps.
Engines and Generators.
Nine main power engines are now

above

shown

A

installed

The

generator

capacity

room.

Their

rated capacity

kilowatts.

of the nine

There

Condensing and cooling water

Of

the

older

above-mentioned
installation.

The

units,

four

seven

The

engines

into

(shown in the background
are each connected to an 800-kilowatt
generator and the other three to 1,500-kilowatt
generators, respectively. These seven engines are
of the horizontal cross-compound condensing type
equipped with Allis-Chalmers flywheel-type condensers.
The two new units, which have just been put
in operation and which complete the plant for all
present purposes are shown in
Fig. 6
The engines are of
IN POWER PLANT OF SOUTH SIDE
ELEVATED RAILWAY, CHICAGO,

BOILER ROOM

injectors

and a similar number of two-inch Nathan

Fig.

f)

Tomlinson
condensers.

Fie

4.

A

normal rating of 2,000 kilowatts each is given
two new direct-connected generators. Fig.
6 gives a good view of these generators, which
are also shown in the two general views. As
stated,
these generators were furnished by the
to

the

vertical
cross-compound
condensing type, 38 and 80
by 60 inches, 75 revolutions
a minute, and equipped with

Two

6,000-horsepower Barney-Walnut open feed-

cranes mounted on the elevated structure back of
power house.

the

the

injectors.

barometric-t y p e
condensers

The

Boiler Feed Pumps.

POWER PLANT OF THE SOUTH SIDE ELEVATED RAILWAY

Fig.

IN

from

tunnel is five feet in diameter. Water goes
four distributing valves, which are provided
with screens to stop any foreign matter. The
screens are raised and lowered by small electric

of the group of seven
in

obtained

Street intercepting city sewer.
It comes through a tunnel 45 feet underground,
extending from Thirty-ninth to Fortieth Street.

constitute

smaller

is

Thirty-ninth

the

siderable periods.

the

6.

pump and

of this description. The tops of the dry-air pumps
are shown through the opening in the floor in the
general view of the new section of the power house,
Fig. 7-

generators
are four 800-kilowatt
machines, three of 1,500 kilowatts each and two
of 2,000 kilowatts each. " Both engines and generators are capable of a 50 per cent, overload for contotal

11,700

is

Fig.

dry-air

having cylinder dimensions of 12 by 24 inches.
This outfit is shown in Fig. 5. Each of the large
power engines has its independent condenser unit

32,000 horsepower.

is

in

a rotary water pump for
the condenser are located in the basement. They
are driven by an Allis-Chalmers Corliss engine

in

combined
All were
supplied by the Allis-Chalmers Company, and each
one is direct connected to a direct-current generator furnished by the General Electric Company.
The arrangement is well shown in the plan, Fig. 2.
and

engine

maximum

3.

1906

are located beside the low-pressure cylinder 40 feet
the engine-room floor. One condenser is

heaters

iliaries,

the

fig.

i,

GENERAL-ARRANGEMENT PLAN OF POWER HOUSE OF SOUTH SIDE ELEVATED RAILWAY.

case of accident to
are three two-inch Hancock

reserve

December

5.

Condensing Apparatus in Basement.

CHICAGO.

;

December

i,

WESTERN ELECTRICIAN
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General Electric Company, being the standard

rail-

MP,

22 poles, wound for 650
volts and operating at 75 revolutions a minute.
The poles are solid steel castings and provided
with laminated facings to reduce heating. Coils
are of the usual form-wound copper-strip type.

way

type

known

as

of the carbon-break type is supplied with each
panel
also a recording wattmeter with each posi;

tive

panel.

Switching

.

The armature and commutator of each machine
weighs 87,000 pounds, and each generator complete
weighs 188,000 pounds.
These machines are guaranteed to run for 24
hours at full rated capacity without increasing the

435

Apparatus.

A

very interesting part of the plant is the switchboard, front and rear views of which are shown
in Figs. 8 and 9.
The board is of white marble
and has 20 panels. The main bus-bar is made up
of eight copper bars one-fourth by 10 inches in
section. An auxiliary bus-bar is provided for use in
case

repairs

are

needed

to

the

circuit-breakers

REAR OF SWITCHBOARD IN POWER PLANT OF
SOUTH SIDE ELEVATED RAILWAY, CHICAGO.

FIG. 9.

leave the power house from the basement
and are carried on racks on the elevated-railway
cables

structure.

There are nine machine panels on the board,
each having mounted upon it one General Electric
carbon-break circuit-breaker, one Weston ammeter,
a positive quick-break knife switch for the
machine and one for station lighting, a rheostat
handle and one General Electric wattmeter. The
voltmeter panel has two Weston voltmeters, two
Bristol recording voltmeters one for the bus-bar
and one for the storage batteries at the Fifteenth
clock.
One
Street sub-station and one station

—

—

General Electric carone Weston ammeter,
six quick-break switches and one General Electric

house-circuit panel carries
bon-break circuit-breaker,

FIG. 6.

TWO VERTICAL 2,000-KILOWATT GENERATING UNITS

temperature in any part to exceed 30° C.
A 50
per cent, overload can be carried for two hours
at a temperature rise not to exceed 55
C.
Two switchboard panels are supplied with each
generator, the positive panel being mounted on
the switchboard and the negative and equalizer
panel on the generators, as shown in Fig. 6. The
arrangement is for a single polarity, the equalizing
being done on the negative side.
circuit-breaker

A

Fig. 7.

View

in

it

IN
is

POWER PLANT OF SOUTH SIDE ELEVATED RAILWAY.
also

made

fifty volts is

Six hundred and
of copper bars.
carried on the bus-bars.

There are no negative poles on the switchboard,
the equalization, as previously stated, being on the
negative side of the machines, each of the nine

generators being provided with a panel on which
are mounted one negative circuit-breaker and one
equalizing switch. The generator leads are carried
on racks beneath the engine-room floor. Feeder

a

wattmeter.
There are nine feeder panels. On each of the
first, five
are one General Electric carbon-break
circuit-breaker, one Weston ammeter and a laminated brush toggle lever switch of 6,000 amperes
capacity.
Each of the other four has a 'Westinghouse carbon-break circuit-breaker, one Weston
ammeter and a General Electric laminated brush
toggle lever switch of 9,000 amperes capacity.
The switchboard was installed by the Chicago
Edison Company. It was designed by Sargent &
Lundy, as consulting engineers, and the chief engineer of the plant.

Conclusion.

Throughout this plant will be found numerous
devices and machines, many of them of original

Engine Room, Showing Top of Dry-air Condenser Pumps

in

Basement.

POWER. PLANT OF THE SOUTH SIDE ELEVATED RAILWAY IN CHICAGO.

Fig.

3.

Switchboard.

)
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design, intended to increase the efficiency of the
plant and to provide against accident.
Two Morgan electric cranes are installed, one

There is a
of 30 tons and the other of 50 tons.
complete compressed-air system for cleaning, etc.
A gravity oiling system for oiling the engines
The oil tanks are
and auxiliaries is provided.
placed near the ceiling, oil being forced up by a
The filters used in
zVz by 4 by 6-inch pump.
this system were designed by Mr. Hadin.

Two Yeoman electric centrifugal pumps automatically operated by a float and rheostat are provided to remove any surface or waste water which
may

reach the deep basement.

The

capacity of the plant

battery

sub-stations.

One

augmented by two

is

is

located

at

1457-59

State Street and is termed the Fifteenth Street
Station.
It consists of two batteries of 1,100 kilo-

and one Western Electric booster of
6,000 amperes capacity.
The second station is located at Sixty-first Street and Calumet Avenue,
and has one battery of 1,100 kilowatts capacity and
a 3,000-ampere Western Electric booster.
watts

each,

Equipment of the Erie Railroad Shops at Hornell (Hornells-

Electrical

ville),

N. Y.

Railroad shops are particularly well adapted for

owing to tlie number and size of the
buildings which usually make up the shops, the
frequent need of a small amount of power for
electric drive,

which are rapidly making it one of the
most modern and efficient railway systems in the
country.
These plans embraced extensive alterations and additions to the many shops of the system in order to enable them to respond rapidly
and efficiently to the increasing demand made
upon them by the necessary additions to the rolling
property,

equipment.
New shop buildings and

December

i,

1906

engine is of 400 horsepower directly connected
a similar generator of 200 kilowatts operating
at 200 revolutions per minute.
The engines run
condensing except in cold weather, when the exhaust steam is utilized in heating the shops. Water
for condensing purposes is stored in a large well,
to

roundhouses have been

constructed, old machines replaced by new, an efficient shop organization effected, and the entire

mechanical department brought up to a high standard of efficiency.
This work, under the direction
of Mr. E. A. Williams, general mechanical superintendent, and M'r. G. W. Wilden, mechanical superintendent, has been carried on at many different
points on the system, but the most extensive single
installation of modern shop equipment is
at the
Hornell shops, located at Hornell, N. Y.
After due investigation of the local conditions
it was decided to make the installation consist entirely of direct-current apparatus, with the exception of a small generator set, which is used to
supply the current necessary for the present yard
and depot lights.
The power house is a large brick structure of
fireproof construction, with concrete roof and flooring, and has ample provision for light and ventilation.
The building is large enough to provide for
future extensions. The boiler plant consists of four
Babcock & Wilcox units of 400 horsepower, operating at 150 pounds pressure and equipped with
1

sDD

DRIVE-WHEEL LATHE IN ERIE RAILROAD SHOPS
OPERATED BY 4O HORSEPOWER MOTOR.

which derives its supply from a small river near
the power house.
Besides the generating equipment and pumps,
there are two Ingersoll-Sergeant comnound air compressors that furnish compressed air to the pneu-

A

hammers

matic

in the shops.
motor-generator
current for the vard and depot lights.
It consists of a 115-horsepower moter, direct-connected to a 75-kilowatt Westinghouse two-phase,
set supplies

60-cycle, 1,040-volt revolving-field alternator
ating at 900 revolutions per minute.

oper-

A standard Westinghouse switchboard is provided with motor-generator panels, direct-current
generator panels, feeder panels and a load panel,
two blank panels providing for future extensions.
There are three motor-generator panels, two
alternating-current and one direct-current or motor

The

panel.

alternating-current generator panel is
with one indicating wattmeter, one ammeter, one voltmeter, one oil switch, a rheostat,
and the usual smaller instruments.
The feeder
panel is equipped with one power-factor
meter

provided

and two type F oil switches. Mounted upon the
motor panel is a circuit-breaker, an ammeter, a
field rheostat and a motor-starting
switch.
The

overtime work and other considerations which make
the transmission and application of electric power
at once the most economical and the most convenient method of operating the various machines

and machine
that

led

tools.
It was
these considerations
Erie Railroad Company to abandon
transmission of power and adopt the

the

mechanical

GENERAL ARRANGEMENT OF POWER CIRCUITS

IN

HORNELL

Y.

(N.

SHOPS, ERIE RAILROAD.

chain grates.
All live steam
with the Holley drip system.

mains are provided

three generator panels are provided with the usual
The load
apparatus for a three-wire installation.

Coal handling and stoking are especially interestas, from the time the coal is dumped from the
cars until it is fed into the furnace, it is conveyed

panel is equipped with two switchboard-type integrating wattmeters, two ammeters and two voltmeters.

The coal passes from the car into
which empties into a crusher, and is then
conveyed
by
an
endless
belt
to
the
top
of the power house, where it passes through
another
chute
to
the
second
that
conveyor
distributes it into the bunkers over the boiler
room.
From there the coal passes through
chutes to hoppers in front of the furnaces, where

The six feeder panels control six circuits as fol120-ton
lows:
Circuit No. 1, new erecting-shop,
crane and transfer table; circuit No. 2, carpentershop, blacksmith-shop, new boiler-shop and tankroundhouse turnshop motors; circuit No. 3,
motable, machine-shop, coal-pocket and ash-pit

ing,

automatically.
a chute,

it

is

fed

into

the

chain

grates.

The amount of

coal admitted into the hoppers is controlled in the
boiler room by means of levers.
The conveyors,

HKVKL SHEARS
BY

RAILROAD SHOPS DRIVEN
-HORSEPOWER MOTOR.

IN ERIE

y'/i

shops, which now
and furnish an excellent example of the expediency and use of both
individual and group drive.

drive

electric
utilize

electric

When

at

its

power

Hornell

entirely

the present management took charge of
Erie Railroad it adopted broad and comprehensive plans for the development of the entire
the

which were manufactured by the Exeter Machine
Company, have a capacity of 60 tons an hour and
are operated by a 10-horsepower and a 13^-horsepower electric moter. The coal crusher is operated by a 20-horsepower motor.
Two cross-compound Ball & Wood high-speed
condensing engines of 500 horsepower each are
directly connected to Westinghouse 300-kilowatt,
direct-current,

ning

at

250-volt, three-wire generators run150 revolutions per minute, while another

tors

circuit

;

No.

4,

all

line-shaft

motors

;

circuit

individual-drive motors; circuit No. 6, motors in power house for coal-conveying apparatus.
Each feeder panel is also provided with switches
for controlling the various lighting circuits.

No.

5,

transmitted by cables through a large
new erecting shop and thence through
underground conduits to the various buildings.
The Westinghouse three-wire system of distribution is used for lighting and power, with an electromotive force of 250 volts between outside wires
and 125 volts between each outside wire and neutral.
There is a decided advantage in the flexibility of the voltage, as incandescent and CooperHewitt lamps are operated on the 125-volt sides

Current

is

tunnel to the

:
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and constant-speed, 250-volt motors
are connected to the main or outside wires, while
the variable-speed -motors utilize shunt-field control.
The accompanying plan of the shops shows the
location of the various motors. It is particularly
interesting, as it demonstrates the diversity of mo-

of the system

tor applications.
The old erecting shop utilizes both group,

and

in-

the group-driven machines being
divided into five sections and operated by five
type S constant-speed motors, two of 30-horsepower capacity and three of 50-horsepower ca-

dividual

drive,

The machines in the fitting shop, which
occupies one wing of the erecting shop, are also
group driven by a Westinghouse 30-horsepower,
The group-driven
constant-speed, type S motor.
machine tools operated in these shops include wheel
car-wheel borers, lathes, drills, boring
presses,
mills, slotters, milling machines, shapers, planers,

pacity.

437

fan in the blacksmith shop; flue-welding machines
in the boiler shop
shear and punch in the tank
shop, and many other applications.
In connection with the boiler-shop equipment
there is a flue rattler, which is located outside the
building and is operated by a 20-horsepower motor.
It is 48 inches in diameter and 22 feet long,
and has a capacity of 175-200 flues. An average
of five lots per day are cleaned, the exact time
for each rattling depending upon the water used in
the boilers.
The longest 'flue is 21 feet, and they
vary from Ij4 to 2j4 inches in diameter.
Miscellaneous applications include one 70-horse-

,

to Detect Radio-activily in

Gases.
An

instrument which has proved to be of some
value in finding the radiation values of gases which
may contain radium emanation is illustrated herewith. It is one which the late Professor Curie
devised for use in his laboratory, and he found it
to give good results, besides being of simple construction.
It is in the form of a condenser, and
consists of a metallic box of cylindrical shape (B)
(B) which is entirely closed. At the upper part
it
is
traversed by a brass rod (a)
(a), held
in an insulating tube (b).
Around the tube is a
metal tube (d), which fits tightly upon it so as to
give a good joint, and the whole combination is
fixed in the top of the metal cylinder by the insulating cork (e). As the cylinder (B) is to contain gas, care is to be taken that there are no leaks
in the above part, and the joints are to be filled
by insulating cement.
In the cylinder is fitted a tube (n), which has a
well-ground stop-cock (C) placed in it and a prolongation (i) for connecting it with the air pump
so as to produce a vacuum in the cylinder. It is
prudent to use a drying tube between the air pump
and the cylinder to dry the gas which is introduced.
The condenser effect is produced between
the rod (a) (a) and the cylinder (B) (B) in order
to observe the action when the cylinder is filled
with the gas to be tested. Should an electric
charge be given the cylinder (using a binding-post
(j) upon the tube), if the enclosed gas is radioactive, a current will pass through the gas and the
action is shown upon an electrometer which is con-

quartering machines, emery grinders, nut tappers,
punches, bolt cutters, centering machines, facing
and tapping machines, bolt pointers, arbor presses,
buffing wheels, polishers and the like.
In addition to the group-driven machines in the
erecting shop, there are a number of individually
driven machines operated by both constant and
as
motors,
variable-speed Westinghouse type S
follows

One
Machines:
Constant-speed Motor-driven
20-horsepower motor, driving a planer; one 13600-ton
to
direct-connected
horsepower motor,
wheel press one 7^-horsepower motor for moving
tail-stock of driving-wheel lathe.
Variable-speed Motor-driven Machines One 7J4horsepower motor, operating vertical miller for
one 20-horsepower and one 6-horseside rods
power, operating 90-inch boring mill; one 20-horsepower motor, operating driving-axle lathe; one
7J^-horsepower motor, operating crank-pin lathe;
one 40-horsepower motor, operating 90-inch driving-wheel lathe; one 25-horsepower motor, driving

Apparatus

;

;

:

;

truck-tire lathe.

The speed of the variable motors is controlled
by varying the field strength, and, as this may
be done while the machine is in operation, it affords an easy and convenient method of speed
regulation, always under the immediate control of
being conveniently
operator, the controller
The variation of field
placed within his reach.
strength is effected by means of a resistance placed
in the shunt-field circuit of the motor, which decreases the shunt-field current and causes a decrease in the field strength and an increase in
speed, producing an extremely simple and effective
means of varying the speed of either a shunt or
a compound-wound motor.
the

One

of the most prominent characteristics of this

VERTICAL MILLER IN ERIE RAILROAD SHOPS DRIVEN
BY TWO MOTORS.

power constant-speed motor, driving fan for roundhouse heating system; one 10-horsepower constantspeed motor, driving fan for new erecting-shop heating system; one 7$4-horsepower variable-speed motor, operating roundhouse turntable; one 50-horsepower constant-speed motor, operating coal conveyor in locomotive coaling station one 30-horsepower constant-speed motor, operating ash conveyor for removing ashes from locomotive ash-pit;
one 25-horsepower motor, operating transfer table,
and one 7^2-horsepower Westinghouse motor, operating alligator shears for cutting up sheet scrap.
This last installation is located at the scrap bins in
the shop yards.
;

The preliminary

studies

and

final report,

showing

APPARATUS TO DETECT RADIO-ACTIVITY IN GASES.
nected with the rod at (E). The guard ring (d)
is
connected to ground.
A second metal box (A) (A) is placed so as to
surround the first one, and it is grounded by the
movable top cover as the latter touches the guard
ring (d). Blocks of insulating material (m) (m)
separate the "two metal cylinders in the manner
shown here. Ebonite is the best for this purpose.
slot in the outer box enables it to be drawn off
the tube (n) when it is desired to remove it from
the inner cylinder.
The apparatus is designed so that it can be
easily and cheaply made, seeing that, owing to the
temporary or permanent
induced
radio-activity
wjiich is given to such .an .apparatus itself, if must
be either discarded or set aside for some days.
Therefore it is not desirable to have an expensive
or complicated device. The induced action is often
very strongly felt in a device of this kind,
especially if it is closed, as in the present case,
and some of the gases may be highly radio-active,
so that afterwards the apparatus cannot be used
for testing the weaker gases.
When a strong
gas is used it is "found that part of the effect
passes off after some days, but there seems to be
always left a fixed residual value which cannot
be eliminated.
With the above device it is easy
to have a new apparatus on hand to begin an experiment.

A

Combination

Punch and Shears Driven by 7^-

90-inch Boring Mill Operated by

Two

Variable-speed Motors.

horsepower Motor.

.

ELECTRICALLY OPERATED MACHINE TOOLS IN ERIE RAILROAD SHOPS.

.

method of control

and low cost of
control apparatus made possible by the extremely
small- current which is handled.
A second marked
is

the simclicitv

increase of speed with decrease of torque, when used as an adjustable speed

characteristic

is

the

motor, the horsepower output remaining practically
constant throughout the whole speed range, which
makes it peculiarly adapted to machine-tool driving.

In the smaller shops there are many electrically
driven machine tools.
An enumeration cannot be
attempted within available limits of space; but there
are grinders, milling machines, planers and lathes
in the tool room; moulding machines, boring machines, shapers, rip and band saws and tenoning
machines in the carpenter shop; power hammers,
bolt headers, bar-iron shears, hot saw and exhaust

the

benefits

trically

would be the result of elecwere made by the
Electric and Manufacturing Com-

which

equipping these shops,

Westinghouse
pany in conjunction with the motive-power department of the Erie Railroad. The results have more
than borne out the promises made to the management.

The

installation of the

new

electrical

quip-

ment presented many engineering problems, but the
work of transformation was carried on without
any interruption

"

'

Alzen is the name given to a new metal which
composed of two parts of aluminum and one
part of zinc, writes Consul-general Guenther from
Frankfort, Germany. It is said to equal cast iron
in strength but is much more elastic.
Alzen is superior because it does not rust as easily as does
iron and it takes a high polish.
Besides being
very strong, this new metal is capable of filling out
the most delicate lines and figures of forms in

and it reflects great
credit to the contractors, Westinghouse, Church,
Kerr & Co., who installed the plant, and Mr.
George T. Depue, master mechanic of the Erie
Railroad Company, who has charge of the Hornell
The railroad company has, by the electrical
shops.
equipment, a plant which serves its purpose with

is

increased efficiency.

casting.

to the service,

,

j
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incandescent-lighting

knowledge on the subject.
So much useful information was brought out at
this important meeting that the Western Electrician
The
will not attempt to present it all in one issue.
the stock of

first

half of Dr. Steinmetz's paper

is

given this week.

portion will appear in the next number; with Dr. Sharp's paper and portions of the dis-

The concluding
cussion

Canadian companies, which have invested
sums of money in the establishment of their
works, would find their investments unprofitable
large

except to the extent that they could find consumers

power in Canada.
"Can anyone be fatuous
enough to suppose," he asked, "that thereupon the
companies would not seek to protect their Canadian
investments by Canadian development, welcomed
Such
and assisted by the Canadian authorities?
of

establishment and development in Canada, of course,
would involve such concessions in the cost of Canadian power as would afford sufficient inducement
to Canadian users.
But with sufficient concessions,
the cost of Canadian power could be brought so
low that no railroad in the province of Ontario
could afford to forego the use of electricity from
Niagara. Such operation would supply a market for
Canadian power vastly in excess of any figures yet
suggested."
It
was also announced that the
Canadian Niagara Power Company has extended its
line to Fort Erie, opposite Buffalo, and already contemplates considerable development in that vicinity
and elsewhere, which, ultimately may make it indifferent whether or not Canadian power shall be
transmitted into the United States.

From

sources there

several

are indications that

the scientific and technical people of England were
not in entire sympathy with the rather stiff-necked
representatives of the British gov-

of the

attitude

ernment

at

the

Berlin

wireless

London Electrician, for instance,
on the work of the conference,

The

conference.

commenting

in

says,

rather

ob-

scurely, that "Latterly the subject of wireless teleg-
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face to face with a change of almost revolutionary

is

character.

discussed the papers and contributed materially to

new

that scrap metal

is

ingly in demand,

The

of a high order of excellence.

is

correspond-

price

seems to be little doubt that copper will be abnormally high for some time to come. One feature
of this situation

paper, also,

stations or other elec-

the

hope of an increased

is

Light." Dr. Clayton

brought by the tungsten lamp to a
point about three times as high as
it
is
at
present."
This declaration indicates very forcibly
the importance of the subject.
Such men as Prof.
H. C. Parker, J. W. Howell, P. H. Thomas, J. W.
Lieb, Jr., W. J. Hammer, and Prof. W. S. Franklin

that

insistent

and other

electrical

supply from Alaska and other
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Copper is now so high in price, Lake being
quoted at 22 lA and 22% cents, that the producers
themselves are reported as viewing the situation
with disquietude.
It is believed that they would
prefer to see the price remain in the neighborhood
will

1746.

December

raphy has been so contaminated with politics that
been best left alone." But further on its
it has

meaning is perfectly clear: "The whole question
is one between private enterprise and international
policy.
Inasmuch as the Marconi company is a
British concern, we should like this company to
have as free a field as possible; but when it comes
to a case of international communication it is
surely impossible to expect that any station should
be privileged to refuse messages from any other
simply because they are transmitted by some rival
system. In telegraphy with wires no such proposition would be entertained for a moment.
Why,
then, should

indeed

it

And why was

!

—that

Why,

be for wireless telegraphy?"

not the original American

exchange of
and ship and ship and
shore, regardless of the system used
a perfectly
sensible and desirable consummation?
The answer
proposal

messages

there

between

be

unrestricted

to

this

question,

when

if

it

could be obtained,

obtained,

or per-

throw a flood
of light on the negotiations and the spirit in which
they were conducted.
it

is

High-efficiency
receiving so

much

should

electric-lighting

trically transmitted.

Among

the largest of the hy-

the station of Kyoto, which

has
about seven miles long, running
from the Biwa Lake. Using a 105-foot head, the
plant can furnish some 4,500 horsepower. One of
the most important plants in Japan is that for
Tokyo, which supplies the city over a 25-mile pole
line.
The station uses the water of the Tamagawa, and the line voltage is 40,000 volts. Bedraulic plants

an

is

canal

intake

tween Kyoto and Osaka a new hydro-electric plant
erected in order to furnish current for
is to be
these two cities, situated about 40 miles apart.

Some 32,000 kilowatts is to be secured in this case.
In Korea an important enterprise has been undertaken in the shape of a hydro-electric plant which
designed to supply several large mines in the
is
region served. Formerly steam engines were used
for the mine plants, with wood as fuel, but it was
decided to adopt the electric system. Accordingly
a plant was erected which uses a 115-foot head
and has a 500-kilowatt turbo-alternator installed at
present.
This machine works on the 13,000-volt
three-phase system. The mines which use the current are situated 35 miles from the Yalu River,
of war-time memory.

Forewarned is forearmed. The courts have held
more than one instance that the electric-service
company is negligent and liable for damages in
in

personal-injury cases where, through the absence
of proper grounds on transformer secondaries, the
interior wiring becomes accidentally charged with
high-potential current

and

inflicts

an injury upon

a person coming into contact with a conductor or
fitting.
The judges have held that the protection
to life afforded by the grounding of transformer
secondaries

is

well

known and

that

there

is

no

excuse for neglecting this precautionary measure.
Now the fire underwriters, or some of them, are

contending that the same liability exists where fire
caused under these circumstances. This sigis
nificant advice is given by an insurance man
"In prosecuting suits for damages it is necessary
the

establish

to

fact

that

the

secondaries

were

charged with high-potential current, also how this,
was brought about. If the rupture of the trans-

'

ship

—

haps

Japanese enterprise is well shown in the extenwhich is making of hydraulic power elec-

sive use

units

attention that the papers

are

now

and discussion on the subject at last week's meeting of the
American Institute of Electrical Engineers in New
York are of especial timeliness and value.
Dr.
Steintnetz's paper (about half of which is given in
this issue) bids fair to become a classic, with its
clear, scientific handling of such an important subject as the "Transformation of Electric Power into

former insulation is the direct cause of the accident, it should be possible to indicate the individual
transformer responsible for the trouble, and if the
crossing of primary and secondary wires is responsible
into

for

building,

introducing
it

is

desirable

high-potential
to

current

know where

this

took place. In order to obtain this important information a careful examination must be
made as promptly as possible after the accident
occurs. Delay in making these investigations permits the service company to remove all evidence

cross

as to the cause of the trouble,
to

discover

making

it

difficult

absolute proof of the company's neg-

ligence."

Central-station

these

explicit

companies will do well to note
and to take such steps

instructions

that they will not be confronted with the necessity

of meeting a situation to which they apply.

;;
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WIRELESS OR RADIOTELEGRAPHY.
By D.
Note.— Wireless

telegraphy

the term radio-telegraphy

was

is

the popular

name

M'cNicol, A. M., A.

adopted by the Berlin International Wireless Conference and promulgated November

officially

Nearly 19 years have
professor

Bonn, Germany,
magnetic theory
This verification
waves exist, and
wave-length and

now

physics

of

elapsed since Heinrich
in the University of

of the propagation of light rays.
established the fact that electric
included a determination of their

the air refuse to leave the vessel, the water could
possibly enter in.

not

period.

notable

application

made

that which has

is

is

a fact that the extension of wireless teleg-

commercial requirements has been more
rapid and general during the first few years of
its application than was the adoption of Morse's
wire r line system in the same length of time.

The object of this series of papers is to set
before those who seek a knowledge of the subject
a non-mathematical presentation of the principles
of ethergraphy as it is in operation today. The
time of the reader will not be taken up unnecessarily
rially

One

of the later chapters will give details of
construction of an inexpensive set of instruments for demonstration purposes for the benefit
of those students who are sufficiently interested in
the subject to go to a little expense in order to
study the phenomena at first hand.

CHAPTER

I.

Matter.
"Science ought to teach us

to see the invisible
as well as the visible in nature, to picture to our
mind's eye those operations that entirely elude the
eye of the body to look at the very atoms of matter,
in motion and in rest, and to follow them forth into
the world of the senses."
Tynpall.

-

comprehensive consideration of this branch of
but it is hoped that what has been said
regarding the properties of matter will serve to
refresh the mind of the reader so that he will be
in the proper frame of mind intelligently to compare the limitations of ordinary matter with the
vast, unlimited and continuous ether, which is the
subject of the second chapter.
a

physics,

CHAPTER

A

a reservoir of power. Tremendous
about us, but they are not adapted to
need to remold the energy to frf our
wants. A waterfall cannot grind corn, nor the
winds draw water, yet a machine will gather up
these forces and turn a grist mill or work a pump."

"Nature

forces are
our use.

divisibility,

bility,

substances and a specific

Emerson.

kinds.

porosity,

inertia

and

indestructi-

of matter. By extension we mean that matter occupies space.
body
of matter occupies space according to its size or
bulk.
The impenetrability of matter prevents two
bodies from occupying the same space at the same
time.
Divisibility permits a body to be divided infinitely.
Porosity is caused by the particular structure of a body, for inasmuch as a body of matter
is made up of molecules which do not touch each
other, it follows that pores are inherent to the
constitution of matter.
When we say that a body
possesses inertia, we mean that matter cannot
are

general

properties

A

change

its

state

from motion

to

rest,

and

vice

prevents the extinction of
matter by the act of man, or the action of forces
controlling the functions of the universe.
Ductility, malleability, tenacity, elasticity, hardness and brittleness are specific properties of matter.
ductile body can be drawn into wire
a malleable body may be hammered into sheets
a tenacious body resists being pulled apart; an
elastic body allows a play of its particles in such
a manner that the particles will return to their
original position when the disturbing force is removed. A body is known to be hard when it
cannot easily be bent or indented.
brittle body,
such as glass, may be easily broken at ordinary
temperatures.
Mechanical illustrations of the specific properties
of bodies are very helpful in enabling us to familiarize ourselves with the various forms of matter.
For instance, should I place an apple in a
versa.

is

all

We

A

bilty

II.

Ether.

Matter is composed of minute atoms. A group
of atoms form a molecule. Extension, impenetra-

Indestructibility

A

A

Perhaps

The

term

ether

was

originally

applied

to

a

extremely sparse fluid, supposed
to fill celestial space, by the German astronomer
Encke about the year 1829, when studying the
elements of Pons' comet, discovered in the year
For many years the world learned
A. D. 1818.
little more about ether, and the latter had nothing
Of recent years,
to show for itself except a name.
however, scientists and physicists have concerned
themselves in a study of the ether, and to-day
we are at least aware of some of that wonderful
transparent

agent's

and

peculiarities.

In contradistinction to the limitations of matter
we learn that the ether is unlimited and is spoken
As evidence
of scientifically as being continuous.
of the fact that the ether is unlimited, we know
that light rays which are generated at the sun
travel away from their source in all directions at
And as
the velocity of 186,000 miles a second.
the sun is 93,000,000 "miles distant from the earth
it takes
about eight minutes for each ray of light
to travel from the sun to the earth.
Light rays from Neptune, the planet farthest
away from the earth, take four hours to reach
Light rays from the nearest of the
the earth.
fixed stars take approximately 3j4 years to reach
And astronomers teach that some of the stars
us.
which are plainly visible to the unaided eye are
so far away that their light traveling at the enormous rate of 186,000 miles a second, takes more
than 10,000 years to reach our planet.
Now, we know that the earth's atmosphere ex-

about 40 miles above our heads, and we
must therefore conclude that between the boundary
of the atmosphere and the distant stars there extends

lost

or

reason why the
ether
understood ages ago is because
there is no apparent or sensible relation between
the ether and the nervous system.
Indeed, the

was

not

necessity

the

principal

better

for

employment now is felt
hand the problems of

further

its

rays

Matter is that which occupies space.
separate portion of matter is called a body, and a
particular kind a substance.
general property
all

inch, that these short rays would be
interrupted and never reach the earth.

bacco he had placed in the pipe, thus apparently
finding the weight of the smoke.
In the light of
later knowledge we learn that the smoke
and
the ashes really weighed more than the original
tobacco, on account of the oxygen of the air having combined with the tobacco in burning.
In addition to what we may learn regarding the
properties of matter, we know that matter is discontinuous.
In other words, matter is limited.
It
is made up of atoms, which, according to Professor Dolbear, have dimensions known to be approximately one fifty-millionth of an inch in diameter.
Any or all of these atoms may be separated
by any distance from each other.
Molecular groups of atoms in common air,
though continuously and rapidly changing their
relative positions, are on the average approximately
250 times their own diameter apart.
Comparatively speaking, this distance is greater than that
which separates the earth from the moon.
However, inasmuch as all the matter with which
we are likely to have to do is contained in the
terrestial world and its atmospheric envelope, matter is limited to a certain extent, and if it should
be weighed there would be found to be a definite
amount of it in pounds and ounces.
This short chapter on matter is not intended as

;

of matter belongs to
property to particular

an

only by those

the

;

to

the

in

;

smoke which curled upwards from his
pipe.
The wager was accepted. Raleigh quietly
finished, and then weighed the ashes
he subtracted this amount from the weight of the toof

of the knowledge
possible the trans-

with historical data which does not mateconcern any of the practical systems now
in operation.
I shall endeavor to explain the principles upon which the different systems are operated, and to give a concise and accurate account
of the present status of wireless working. It has
been deemed advisable to omit descriptions of a
number of minor inventions and so-called improvements which have appeared from time to time, but
which have so far not been looked upon favorably
by those who have in hand the establishing of
wireless communication on a commercial scale.

pipe

Queen Elizabeth, offered to wager
Her Majesty that he could tell the weight

with

wires.
It

his

the presence of

ference of intelligible signals between distant points,
without employing the usual medium of connecting

raphy

Walter Raleigh, while smoking

Sir

Since 1889 scientists and physicists in many
have -experimented with the phenomena of electric
waves, and a great many deductions have been
made regarding their propagation through space.

gained

1906.

it

>

'

lands

The most

3,

but

would be beyond human power to place
another apple in the same cup until the first had
been removed. Thus we see that no two bodies
car occupy the same space at the same time.
I
into a quart measure, and
P ou r a quart of water
thereby displace a quart of atmospheric air. Should
cup,

Clerk Maxwell's electro-

verified

We

E. E.

for the transmission of intelligible signals through space by Hertzian waves,

Introduction.
Hertz,

I.

ists
some continuous unbroken medium which is
capable of conducting light rays, else we would
not be able to see the shining stars.
know,
further, that some of the rays that reach the
earth are of a very short wave-length
some of
them even as short as the hundred-thousandth
part of an inch.
It would seem evident that were
there at any place in this vast expanse a break or
crack in the continuity of the medium of this
small dimension, the hundred-thousandth part of

who have

in

signaling and of power transmission. I say "further employment," because it is, of course, due to
the existence of the ether that heat rays and light

reach us, and light rays, in turn, with their
wave-lengths, produce the sensation of

different
color.

Our powers

of conception are seriously taxed in
comprehend the infinite extent of
the ether.
It is almost certain that should one
of our scientists be by some means transported
to the most distant star, and there make observations and calculations to determine the extent of
the ether in the direction away from the earth, he
would find that the boundary of that all-pervading
fluid was still impossible of confinement.
As Dolbear has pointed out, it is highly probable that
the sun and the stars have for at least one thousand million years been pouring rays of radiant
energy into space in all directions, and that had
the rays first radiated somewhere reached a boundary of the ether, they could not have gone beyond, but would have been reflected back into the

attempting to

and the sky would be perpetually

ether-filled space

bright,

so that

darkness

or night.
ether fills

the

that

so far

we would, know no such

is

itself

This

is

equivalent

space

in

every

thing as
saying

to

direction,

and

unlimited.

Unlike matter, the ether is not divisible into
atoms or molecules, but is one continuous ocean
of structureless, formless fluid, devoid of pores or
interspaces.
Moreover, if the ether were subject
to the laws of gravitation we would expect to
find it more densely massed in some places than
in others
for instance, in the neighborhood of the
planets.
But astronomical observation shows that
light rays are not deflected from their straight
path at any point in space above the atmosphere.
The fact that the earth's motion in its endless
chase through space is not retarded proves that
the ether is frictionless.
We know, of course, that
the earth's atmosphere moves along with the earth
as a part of it, and if there were any friction
whatever between the atmosphere and the ether
there would be serious resultant consequences, which
would have a tendency to interfere with the
periodical rotation of the globe, and we can hardly
believe that the Architect of the Universe would
permit of forces working at cross purposes, or so
arrange things that there would be a perpetual
combat going on between the elements, one inter-

—

.

with

fering

the

clearly

defined

functions

of the

other.

Now, knowing

that the ether is unlimited and
pervades all space, including that part of
space occupied by our atmosphere and our earth,
and that it permeates through the interior of our
earth as well as through natural and artificial
that

it

superstructure on the earth's surface, and, assuming that the ether is motionless as a body, its
manifestations being made in the form of waves,
we arrive at the deduction that probably a means
may be devised whereby controllable disturbances
may be set up in the ether which will impart wave

motion to
their

tances,

resting

it,

source

which waves
in

will

directions

all

travel

and

away from
great

to

and possibly we may devise means of
at

distant

ranged wave

points

in

space

these

dis-

ar-

prear-

signals.

These are the problems which confronted the archfounders of wireless telegraphy.
here to remind the reader
It might be well
that waves in the ether have no dependent conSound is the sensanection with waves in air.
tion produced upon the organ of hearing by vibraBy lightly tapping a thin glass vestions in air.
sel we set its sides into vibration, and a musical
Should the vessel be a large
sound is produced.
one we would plainly see the vibratory motion of
We tap a small table bell its sides
sides.
its
are set in motion, which causes condensation and
rarefaction of the surrounding air, and our sense
;

:
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of hearing being acted upon by these waves interprets them as sound.
When we speak we do not shoot the air expelled
from our lungs into the ear of the listener; the'
act of speaking simply condenses the air immediately in front of the mouth and sets it into
vibration, thus creating sound waves, which spread
If we fasten a needle on
out in all directions.

one prong of a tuning fork and hold the fork
over a piece of smoked glass (Fig. 1) in such a
way that when the fork is tapped and set into
vibration, by drawing the fork along the glass a
sinuous line of marking will show the width or
Sound
produced.
vibrations
amplitude of the
waves are transmitted by ordinary matter.
Whether the medium be liquid, gaseous or solid,

FIG.

EXPERIMENT SHOWING SOUND WAVE.

I.

through which waves are propagated, the inherent
elastic forces which are developed by the assumed
displacement of molecules will start the wave motion

in

directions

all

from the

of initial disturbance.
an ever-enlarging volume

As

in this

tion

medium

the

in

point

similar

that

to

of

predecessor,

its

which it in turn transmits to the next molecule,
and so on. This transfer of motion is completed
when an" individual pulse traverses the medium,
and is both complete and continuous when these

'

pulses are successively continuous. In the latter
case the exciting cause acts for a definite length
of time.
Consider the instance of a file of molecules
represented by dots in Fig. 2. The natural posi-

the file or row is as (a)
(b). The
arbitrary displacement of the molecule (m) will
result in altering the position of the neighboring
molecules, and (cd) and (ef) will represent the
relative positions of these molecules at the expiration of a given time (t), equal to the periodic
time of vibration
the former, when the displacetion

of

;

ments are

parallel

to

direction

the

The Niagara Power Question.
[Special correspondence of the

Western

Electrician.]

Washington, D. C, November 27.^- Yesterday Secretary of War William H. Taft gave a hearing to
persons interested in the development and transmission of power at Niagara Falls, the hearing being
special on the question of the advisability of allowing the importation of Canadian power into the
United States, and to what extent this transmission
may be permitted without detriment to the scenic
features of the Falls of Niagara, the idea being held
by some that to stop the transmission of power from
Canada to the States will help save the Falls.
The American Civic Association, of which J. Horace McFarland is president, has been making a campaign against the transmission, but it is asserted
that many of the claims of this association have
slender foundation in truth.
Among the companies represented at the hearing
were the Ontario Power Company, the Canadian
Niagara Power Company and the Electrical Development Company of the Canadian side of the river,
all developing companies,
'the transmission companies represented were the Niagara Falls Electrical
Transmission Companv and the Niagara, Lockport
and Ontario Power Company, while the Niagara
Falls Hydraulic Power and Manufacturing Company
and the Niagara Falls Power Company were represented, the latter desiring a permit to transmit power
developed by the Canadian Niagara Power Company,
Briefs were submitted by the
an allied concern.
Canadian Niaeara Power Company and the Niagara
Falls Power Company, both being represented by
Francis Lynde Stetson, their counsel the Niagara
Falls Electrical Transmission Company, represented
by Hon. Frank A. Dudley of Niagara Falls the
Ontario Power Company and the Niagara, Lockport
;

becomes involved
disturbance, each molecule takes up a mo-

exactly

December

of

disturbance

;

and Ontario Power Company. Hon. Frank A. Dudley made an extended address in support of the
The argufacts in the brief filed by his company.
ments made were not closely confined to the briefs,
but were based on all the facts that have bearing
on the development and transmission of the power
of Niagara.

The

Lynde Stetson

for
Company and the
was quite complete.

Canadian Niagara Power
Niagara Falls Power Company
In part he said
"The suggestions of Mr. McFarland as to a present apparent depletion of Niagara must have been
refuted by the personal observation of the secretary
upon the day of the hearing at Niagara, July 12,
1906, when the works upon the American side were

the

operation.
I am not the 'oldest inhabitant,'
but after nearly 20 years of continuous observation
of the volume and flow at Niagara Falls, I am prepared to maintain, and I challenge successful denial
in

full

Trfv

MOLECULES AFFECTED BY WAVE MOTION.
and the

propagation,
to

this

latter

when

at

right

angles

direction.

when any molecule
communicates the disturbance to adjacent molecules, and at the instant
the orbit of (m) is completed the disturbance will
have progressed to a distant molecule (m') on
the same line of direction, which latter will begin
to move, and the molecules (m) and (m') will
thereafter be at the same relative distance from
their origin.
Of course, it must be understood
that while this wave-like motion is being propagated, other molecules will be located between
(m) and (m') with various degrees of displacement, both as to amount and direction of motion
consistent with the dimension and shape of their
It

(m)

will

be

describes

seen
its

then

orbit,

that

it

orbits.
If

we suppose

gation

that the velocity

same in all
the bounding

the

of

wave propa-

the form assumed by
surface containing the
molecules so disturbed will be spherical. But, on
the other hand, if the velocity vary in different
directions, the form assumed will depend upon
the law of its variation.
is

directions,

[To be continued.]

A

report from Indianapolis says that plans for
the organization of a big holding company, to include all the Indiana traction lines represented in
the state by Hugh J. McGowan, are gradually being developed.
The company will include eight
intcrurban main lines. The main lines to be united
are those of the Indiana Union Traction, Indianapolis and Western, Indianapolis and Northwestern,
Indianapolis and Eastern, Indiananolis and Martinsville,
Indianapolis Coal Traction. Wavnc and
Wabash Valley, and the Richmond Street and Interurban Traction companies.
These roads, with
Hie numerous branches controlled by them,
will
make the largest, or the second largest, traction system in the world.

of the proposition, that upon that day there was no
diminution of the volume or flow of the Niagara
River which was susceptible of observation. Neither
is there now any appreciable diminution.
"This is in accordance also with the testimony
of the water gauges, which at least three times a
day, for more than 15 years, have been maintained
and examined by the Niagara Falls Power Company
and by the Schoellkopf company. These observations show not only that there has been no observable depletion of the American Falls, but that there
has been no material diminution, even when tested
by water gauges. The fact is that the draught upon
the American side has resulted in the re-establishment of the regimen of the river by contribution
from the Canadian" side, where the water is deeper.
"And now I repeat, as firmly and comprehensively
as I can, that I have nothing hut respect for the
sincere men and women who by appeals, sometimes
as incendiary and erroneous as those of Mr. McFarland, and sometimes more temperate but not
founded on investigation, have been stirred to anxiety lest ti.e greatest natural wonder of Northeastern
America is to be destroyed or impaired. This anxiety is praiseworthy, and did I believe the peril were
real I should stand with those who feel and express
this anxiety.
If I believed that pioneer companies I
represent would have produced any such result, I
would cheerfully forego every penny of possible
profit rather than further the enterprise.
But I do
not so believe, nor after their exhaustive investigations did Judge Burton or his committee so believe,
for^ otherwise they would not have reported the bill
which invests you with your discretionary powers up
to the limit fixed by the law under which we now are
proceeding.
"The Niagara Falls Power Company has published
its schedule for standard 10-hour meter power at a
rate which offers a maximum use of 100 horsepower,
and an average use of 75 horsepower for a month
of 250 hours, at an aggregate price of $144.17. This
compares with the following reported charges in six
important northern cities: Boston, $937.50; Philadelphia,
New York, $699.37; Chicago,
$839.25;
Cleveland,
$629.43;
Rochester, $419.62;
$559.50;

Niagara

Falls, $144.17.

1906

"In the face of such figures who can doubt the
beneficent effect of the operations of the Niagara
Falls Power Company, furnishing power at not
more than one-fourth of the cost in New York,
Chicago or Cleveland, and at less than one-fifth of
the cost in either Boston or Philadelphia?"
The brief tells that McFarland's statements as to
the cost of public lighting, in Buffalo are misleading,
as the Niagara Falls Power Company and the Cataract Power and Conduit Company have no control
over the matter, merely selling and delivering the
electric current.
It tells how, under the influence
of the development, Niagara Falls has advanced
from a country village to a prosperous city, ninth in
the state in the volume of industrial products, approaching $20,000,000 per annum.
It tells of the
necessities of the Niagara Falls Power ompany and
the Canadian Niagara Power Company, and it is
said that the two companies will require the entire
output of the American and Canadian plants to supply existing contracts.

The first sneaker was J. Horace McFarland, president of the American Civic Association. Pie argued
that the plain intent of Congress was to preserve
the Falls of Niagara intact, and he asked that the
secretary refuse permits for the transmission of additional power.
Judge A. K. Potter of Lockport, a member of the
Niagara Reservation Commission, argued that it
was the intention to have things remain as they are
until the two controlling countries could agree on
a treaty.
F. W.

Stevens appeared to represent the

New

York Chamber of Commerce.
Hon. W. Caryl Ely spoke for the industrial interests of Western New York in general, while men
from Buffalo, Tonawanda, Lockport and Niagara
were

Falls

also heard.

Advanced Methods

D.

of Electric Lighting

Discussed by the Institute.
The regular New York meeting of the American
Institute

brief prepared by Francis

i,

of

November

of

Engineers was held at the
city, on the evening
President Sheldon was in the

Electrical

Edison Auditorium,
23d.

New York

Secretary Pope announced the election of
54
and also spoke of the new Engineering Building in New York, the office floors
of
which are practically completed. The nearby Engineers' Club building is not quite so far advanced.
chair.

new

associates

The Institute and also the Mining Engineers and
the Mechanical Engineers will move into the new
building in the course of a month or two, but no
formal meetings will be held in the building until
after the dedication in April next.
Meanwhile, the
Institute will enjoy the courtesy of the New York

Edison Company.
Mr. Pope also said that at an informal gathering
on November 22d Chairman Thomas Comerford
Martin of the building fund committee announced
that Mr. George Westinghouse, as representing
the
various Westinghouse companies, had contributed
to the land, building and endowment fund
the sum
of $50,000, to be equally divided between the
three
founder societies toward the payment of the land.
This was followed by the announcement that the
A11 s -Chalmers Company had contributed the
sum
of $3,600, to be similarly divided between the three
societies.
This brings the amount pledged toward
the payment of the Institute's proportion of
the
land to $155,000, out of $180,000, which is the sum
'

total.

In introducing the topic of the evening President

Sheldon said that several months ago a lecture was
delivered extempore before the Philadelphia branch
Institute.
The stenographic report of this
lecture was received in New York and proved
to
be so remarkable in character that the editorial

of the

board decided to publish
ings

of the

thrown open

it in the monthly ProceedInstitute, in order that it might be
to a larger audience, and the commit-

tee on papers, appreciating also
of this paper, demanded that it

the high character
be given for presentation before a regular meeting of the Institute,
the author consented, and therefore the paper was
now presented under the title of "Transformation
of Electric Power into Light," bv Charles
Proteus
Stemmetz.
Dr. Stemmetz then presented his paper, and he was followed by Dr. Clayton
H. Sharp
who outlined his paper on "New Types of Incandescent Lamps.'
Thereafter followed a valuable
discussion, opened by Prof. Herschel C.
Parker of
Columbia University, who was followed by
J
Howell, engineer of the lamp works of the General Electric Company, Harrison, N.
J.; Percy
Thomas, Cooper-Hewitt Electric Company; John
VV. Lieb, Jr., New York Edison
Company; Walter

W
H

Clark, Columbia University; William
J Hanconsulting engineer; John A. Heany, York,
Pa.; C. W. Hogan, American Electric Lamp
Company, Philadelphia, and Prof. W. S. Franklin,
Lehigh University, Bethlehem, Pa.
Dr. Steinmetz
closed the discussion.
Both of the papers and the discussion were
of
high character— the most valuable,
in fact, that
have been brought out at the Institute
for some
time
In this issue of the Western Electrician
the
first half of the Stemmetz
paper is given. In later
issues the conclusion of this naper,
the Sharp paper (in whole or in abstract) and an
abstract of
the discussion will be given. The
general subject
is particularly important in
view of the great interest now taken in high-efficiency
units of electric
<-r.

mer,

lighting.

—
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I,

Transformation of Electric Power into
Light.

By

1

Chaki.es Proteus Steinmetz.
I.

General.

the achievements of modern science or engineering the production of light is the least creditable.
In the transformation of electric power into
mechanical power, as in the electric motor, or the
transformation of mechanical power into electric
power, as in the dynamo, efficiencies far higher
than 90 per cent, have been reached. The transAll further adformation is practically complete.
vance must be expected in the direction of increased reliability of operation, decreased size and
Even in the steam engine or steam turcost, etc.
bine, 60 per cent, or more of the available energy
of the steam as it issues from the boiler is recovered as mechanical work.
In the production of light, the efficiency of the
incandescent lamp is measured by a fraction of
one per cent, and if we should succeed in increasing the efficiency of light production tenfold get
ten times as much light as we get now from the
same power the efficiency of production of light
would still be ridiculously low; and even with a
hundred times its present efficiency, it probably
would compare unfavorably with efficiencies that
are familiar to us in other electrical apparatus.
While the incandescent lamp is more efficient than
the gas flame or the kerosene lamp that is, gives
still its efficiency is
less heat with the same light
extremely low. The main reason for this condition appears to he that in the incandescent lamp
or the ordinary carbon-arc lamp the light is really
that is, the lamp converts electric
a by-product
energy into heat, and only incidentally produces

Of

all

—

—

—

—

;

light.

Lighting by Incandescence.

II.

If energy is impressed upon a solid or a liquid,
as by passing an electric current through a carbon
filament, and no other work done, the body is
This energy must be given off again; it
heated.
is given off partly by conduction, but largely by
By
being radiated from the incandescent bo_dy :
increasing the power, the amount of radiation inand there are changes in the quality of
creases
;

First appear radiations of very
the radiation, too
then,
great wave-length or very low frequency
with the increasing power, higher frequencies appear; that is, the wave-length of radiation becomes
shorter.
In other words, in addition to the long
waves which appear in the beginning, shorter and
not only the total amount
shorter waves appear
of radiation increases, but also the variety of waves
increases and, ultimately, at a certain amount of
heat given to the body or at a certain temperaThese
appear.
ture, waves as short as 750 m m
Then
are noticeable to the eye as dark-red light.
orange, yelstill shorter waves appear gradually:
Beyond wavelow, green, blue, lavender, violet.
lengths of 400 M it*, the waves again become invisible, as so-called ultraviolet waves.
Of the infinite variety of waves radiated by a
heated body from the long heat waves given by
liquid air to the shortest ultraviolet waves, many
octaves of wave-length in all somewhat less than
one octave is visible to the eye. These wavelengths are useful as light; the rest is wasted enparallel would be found in the case of a
ergy.
musical instrument of six or eight or more ocTo
taves, producing less than one audible octave.
this fact is due the very low efficiency of light
production by heat; of the total system of radia:

;

;

—

—

A

_

tion only a very narrow range is useful, less than
one octave.
Of these useful rays, the visible three-quarters
of an octave, none appears until the temperature
Below that, only the long waves
is fairly high.
appear.
That means the average wave-length of

Or, with
radiation decreases with the temperature.
increase of temperature, not only the existing waves
become intense, but shorter and shorter waves appear, and the intensity maximum moves toward
With increase of tempera shorter wave-length.
ature, the percentage of visible radiation thereby
becomes greater and ultimately reaches a maximum, or the efficiency would be the highest when
the maximum intensity lies just within the visible
Where this maximum may be is unoctave.
known, but it is beyond the temperature of the
crater of the arc, possibly somewhere between
4,000° or S,ooo° C.
At that temperature the efficiency of the incandescent light is a maximum, and
probably from one-quarter to one-half watt per
But even then the efficiency is not
candlepower.
It folhigh, five to 10 per cent., or thereabouts.
lows, however, that, even if we could raise the incandescent body to the temperature of maximum
efficiency, we would still get only about five to 10
per cent, of all the energy as light. The other go
per cent, would be ultraviolet, chemical or actinic
_

There is thus
X-rays, or long heat waves.
absolute limit to efficiency of lighting by incandescence.
The higher the temperature the greater the light
Carbon is
incandescent body.
efficiency of an
apparently the most refractory of all substances
its boiling point being somewhere near 3,500° Cent.,
so an incandescent body, at the highest possible
rays,

an

1.

This

is

the

first

half of a paper presented at the meeting of
of Electrical Engineers in New York, No-

American Institute
vember 23, 1906.
the

;;
;
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temperature, and the incandescent crater of the
carbon arc are the most efficient sources of light
by incandescence. They are still somewhat below
the temperature of the efficiency maximum.
Incandescent lighting is effected by the electric
current, either by raising the temperature of the
light-giving solid body, a lamp filament, by passing
a current through it, or by passing the current
from it into another body. In the latter case the
temperature of the boiling point of the material is
reached, and the crater of the carbon-arc lamp is
at the highest temperature which can be reached
gives it an incandescent light of maximum efficiency, probably not very far from half a watt per
candlepower.
But the large amount of energy

der the influence of atoms which can enter and
leave the carbon chain, into an allotropic modification having pronounced metallic characteristics, as
elasticity, a positive temperature coefficient of resistance, etc., and very great stability, so that as a
lamp filament this form of carbon can be run up
to a considerably higher efficiency, in the so-called
"metallized filament."

Selective Radiation of Solids.

III.

Most incandescent bodies give the same or approximately the same law of radiation, that of the
so-called "black body;" that is, at the same tern-

7

which

is
conducted away by air currents, etc.,
greatly reduces the actual efficiency of the carbon
arc below this value.
When producing light by passing an electric current through the conductor, as in the incandescent
lamp, no such efficiency can be reached.
Here
carbon is also chiefly used. The higher the temperature of the incandescent-lamp filament, the
greater is the efficiency; but the limit of the temperature is not the boiling point of carbon, 3,500°
C, but far below that; it is the temperature where
evaporation of the filament becomes so rapid as to
limit its life below economical requirements.
This
is probably not very far from i,8oo° C.
Far below
the
boiling
point,
evaporation
takes
place
water
evaporates
at
ordinary
temperatures
even below the freezing point snow and ice
evaporate
very
noticeably.
An incandescent
carbon
filament
evaporates,
thereby
decreasing
in
cross-section
and
increasing
in
resistance;
the current decreases, therefore the temperature decreases and with the temperature the efficiency decreases. As the condensed carbon vapor blackens
the globe and obstructs the light, another decrease
of light results from absorption.
Thus efficiency
has to be sacrificed in the incandescent lamp to get
good life, and the specific consumption of electric
power, instead of being one watt per candlepower
(as in the case of the arc lamp) becomes as high
as four watts per candlepower.
The arc. then, is the more efficient illuminant.
But its efficiency is still low, and here there has
been a similar result; to increase the life, the efficiency has been decreased by enclosing the carbon
Increasing
arc, in the present long-burning lamp.
the efficiency of the arc by reducing the conduction
of heat by a decrease of the diameter of the carbon has also been tried, with the same result exchanging efficiency for life.
In the incandescent lamp, the problem of increasing the efficiency can be attacked in two ways.
One way is to replace the carbon by a material
which has a lower vapor tension at high temperature.
While carbon has the highest boiling point,
it is not the boiling point which is of importance
in a lamo filament, provided that this point is sufficiently high ; it is the vapor tension, far below this

—

.

point.

instance, the metals osmium, tantalum, wol(tungsten) have a lower melting point or
boiling point than carbon, but they have at the
same high temperature a lower vapor tension, due
possibly to the much greater atomic weight and so^
much greater heaviness per molecule (atomic
weight of carbon, 12 osmium. 191 tantalum, 183
These metals can be operated at
wolfram, 1&1V
a higher temperature than carbon, and as lamp
filaments they give a much greater efficiency than
the carbon filament.
The efficiency of the incandescent lamp can be
improved by replacing the carbon filament with a
material which has a lower vanor tension and a
Tantalum, osmium,
sufficiently high melting point.
wolfram or tungsten, as materials for incandescent-lamp filaments, promise to revolutionize the incandescent lamp, by holding out fair promise of an
ultimate efficiency of about two watts per mean
spherical candlepower for tantalum, 1.5 watts for
osmium, and one watt per mean spherical candlepower for wolfram compared with about four watts
per mean spherical candlepower for the carbonThe objection to these metal filafilament lamp.
ments obviously is the low resistivity inherent to
metals, which restricts their use to relatively larger
units or at least makes difficult the production of

For

fram

;

;

—

low-candlepower sizes.
Another way of improving the efficiency of the
incandescent lamp is by improving the carbon. The
vapor tension depends not only on the chemical
Ice
constitution, but also on the physical structure.
evaporates very much slower than a mass of loose
snow. Futhermore, it is possible to produce dif'

ferent forms, possibly allotropic modifications of carThe
bon, of different rates of self-destruction.
product of carbonization of fiber or cellulose cannot
be run at as high a temperature with the same
length of life as can carbon deposited from hydrocarbons, as benzol or benzine, by high temperature.

Experiments with carbon

at

very high temperatures

variations in the character
Possibly
of carbon than with any other material.
this is due to the tendency which the carbon atom
has, more than any other atom, of polymerization,
and especially ring formation, which results in the
formation of allotropic modifications of carbon,
having the greater stability of such polymerized
molecules.'
So at the boiling point of carbon, the
carbon deposited from hydrocarbons converts, un-

show probably greater

s

—

y

y

\

1

j

1

1

———

\

^\

i& K

ti
1

1

1

£

h

1

:'

'

x

I

V

i
1

\/
kl

\

in

i

,'

r

.'

,

1

1

1
>

/n_-

K-

zZ~
I

!

A\y

y
^ n

\

^V
;

IV

\

i

\
1

Lo'yarjltam-nf

\

h: -.- i-^
Frequency

|
1

FIG.

I.

CURVES SHOWING VARIATION OF INTENSITY OF
RADIATION.

perature the intensity of radiation varies with the
wave-length or frequency in the same manner,

somewhat

similar to that

shown by Curve

I,

Fig.

with a maximum at a certain wave-length. At
higher temperature, Curve II., a similar intensity
curve exists, with the maximum at shorter wavelength, or higher frequency, so that the intensity
within the visible range, shown shaded in Fig. 1,
that
is a higher percentage of the total radiation
is, the efficiency of light production is higher.
If,
however, a body could be found which at
the temperature corresponding to Curve I. gives
an abnormally low radiation outside of the visible
range, as illustrated by Curve III., or which with
normal radiation in the invisible range gives an abnormally high radiation in the visible range, as
illustrated by Curve IV., then in either case the
visible radiation would be a greater percentage of
the total radiation than corresponds to the temperature
that is, the efficiency of light production would be higher than that of a black body of
the same temperature. Theoretically such a body
with selective radiation might give an efficiency
higher than the absolute maximum of light efficiency of black-bodv radiation.
Either of the two cases, abnormally high radiation in the visible and abnormally low radiation in
the invisible range, may give the same shape of intensity curve, the only difference being that in the
first case the total radiation per unit surface is
higher, in the last case lower, than that of a black
body at the same temperature. That is, with the
I,

1

;

;

radiation and the same efficase the radiating surface is
greater than in the first case, and this may give a
criterion to decide between the two alternatives.
With such selective radiation, there is a distribution of intensity throughout the visible range and
so the color of the light may differ from that of
an incandescent body. With abnormally high radiation in the visible range, the increase of intensity is probably greatest in the middle of the visible spectrum; with abnormally low radiation in
the invisible, the decrease of intensity is least in
the center of the visible spectrum. In either case
the tendency is towards preponderance of the wavelengths in the middle of the visible spectrum that
is,
the greenish-yellow, as characteristic of such
selective radiation, and apparent in the Welsbach
Typical of such selective radiation is the
mantle.
lime cylinder of the calcium light, and possibly the
flame of burning magnesium.
With gas as illuminant, a very great increase of
efficiency has resulted from the use of selective
radiation, as found in the Welsbach mantle.
In electric lighting the Nernst lamp probably
represents the first attempt, on a large scale, of improving the efficiency of light production by selecIt has not been as successful as in
tive radiation.
gas lighting, since the efficiency of the Nernst lamp

same amount of
ciency,

in

the

light

last

;

1.
These curves, drawn with the logarithm of the frequency of
radiation as abscissas, are only illustrative, and not quantitative
nor based on experiment, but merely illustrating the statements

made

above.

;

;
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does not differ much from that of the carbon incandescent lamp, while the efficiency of the Welsbach mantle is many times higher than that of the
ordinary gas flame. The reason probably is that
with a very inefficient illmninant, as the gas flame,
the additional light given by selective radiation may
increase the total light several fold, while the same
amount of additional selective radiation with a relefficient illuminant, as the incana far lower percentage of the total
Or, to illustrate, the additional
visible radiation.
shaded area, between the dotted and the drawn line
in Curve IV., Fig. 1, increases the efficiency threefold, while the same additional area, added to the

atively

far

more

descent lamp,

is

shaded area of Curve II., would not materially inThat is, the increase of efficrease the efficiency.
ciencv by selective radiation of an incandescent
body becomes less with a more efficient illuminant,
and selective radiation may greatly increase the efficiency of inefficient illuminants, but not so much
that of efficient illuminants. so that the hope of
very greatly increasing the efficiency of light production by selective radiation of solids does not
appear very strong. However, some of the recent
very efficient incandescent-lamp filaments, as tungsten and osmium, may owe their high efficiency
partly to selective radiation that is, they give light
not only by incandescence, but also by luminescence.
;

Electroluminescence of Vapors and Gases.

IV.

The problem

production

conthat is, vibrations of
sists of producing radiations
the
lismt-giving
body,
of
the molecules or atoms of
frequencies within a limited narrow range, that of
a visible radiation, and as few vibrations as possiWhen heating a solid
ble outside of this range.
body, the energy put into it as heat sets the moleWhere
cules or atoms in motion, in vibration.
they are close together, as in a solid or liquid, they
cannot vibrate freely each cannot have a period of
its own; just as all the different grains in a sand
the
heap cannot vibrate simultaneously as do
molecules of a tuning fork, and the vibration is irregular.
All you can get is a mixture of all
To
kinds of vibrations, not a tune, but a noise.
get a tune requires a body which can vibrate freely
without restraint
that means a gas
as the gas
molecules are free, they can execute free vibration.
vibration of a definite pitch, definite frequency,
that is, definite color of light, can be produced only
in a gas or vapor.
But when heating a gas or
vapor, the energy put into it appears not as vibration of the molecules, except perhaps indirectly at
extremely high temperature, but as rectilinear motion or pressure.
The molecules move faster in
their rectilinear paths, and so strike the boundary
at higher velocity
the pressure of the gas rises by
increasing molecular velocity, that is, increasing
temperature, but the vibration of the light radiation
does not appear. So heat, while making a solid or
liquid incandescent, does not make a gas incandescent or luminous but merely increases its pressure.
There are methods, however, of setting the gas
By chemical reaction or
molecules in vibration.
electric stress, gases become luminescent; that is,
the molecules of the gas are set in vibration.
For
instance, if the gas is used as a conductor of electric current, then the molecules of the ?as are set
in vibration, and we find a definite period of vibration, or a number of periods or frequencies, in
which the gas molecules or atoms can vibrate that
is,
gases give line spectra.
So in a mercury arc,
the molecules vibrate not as those of a solid body,
but only with a small number of wave-lengths.
Many of these are within the visible range, within
the fraction of an octave which is seen by the eye
one is of a greenish yellow; another wave is
green another is dark green another is blue. Two
vibrations appear as violet, and numerous vibrations excited by the mercury arc are, in the ultraviolet, very short.
of

light

efficient

;

;

;

;

A

;

;

;

;

Here

results

a

definite

rate of vibration,

practi-

independent of the temperature. The mercury
vapor vibrates at that frequency which gives that
particular yellow light and that particular green
light, etc., whether the temperature is high or low,
and the wave-length does not change as it does
with the radiation of a solid incandescent body; it
is fixed by the nature of the molecule, so that the
temperature has no direct effect. It has an indirect effect in so far as at higher temperature periods of vibrations may become more prominent,
while small, or almost non-existing, at low temperatures.
For instance, in mercury vapor' the lowest
frequency is that giving the greenish-yellow line,
but no appreciable amount of vibration is so slow
as to give red light at ordinary temperature. When
you raise the temperature very high (but still below the temperature of the incandescent-lamp filament) then the mercury molecule begins to execute a slow vibration, which gives an intense red
light, and
red lines appear in the mercury arc;
with increasing temperature it gradually changes its
color from green to white to red.
Here we have
cally

a

;

particularly

interesting

illustration

that

for

luminescent vapors or gases the law of the blackbody radiation does not apply. In a solid black
body, with increasing temperature, the mean waveshorter waves appear, and the
from the red over yellow toward
happens that with mercury vapor
higher temperature, a slower vibration, or
longer wave, of red light, increases in intensity
length
light

white.
at the

decreases,

changes

Now

it

December

faster than the short vibrations, and the light
changes from green to white and ultimately to reddish pink at high temperature.
It is a mere incident, but it shows that temperature has no effect

only indirectly, in that particular rates of
may appear with change of temperature,
may become more or less prominent, depending on
the material which luminesces.
As a rule, then, it can be said that such an arc
or a luminescent gas or vapor is more efficient as
a producer of light, the lower the temperature.
This is just the reverse of the solid incandescent
body.
In a solid body the higher the temperature
the larger a percentage of radiation is within the
visible range, and the higher the efficiency.
In a
gas or vapor, a certain definite vibration is impressed directly by the electric energy or the
chemical energy which sets up the oscillation the
heat which is produced is incidental, is a by-product and therefore a waste. The lower the temperature the less waste of energy takes place as heat,
and the more efficient is the luminescent gas. With
a luminescent gas the heat is a by-product which
we want to decrease just as in an electric motor
or generator
that is, the lower the temperature
the better. This is one reason why the mercury
arc is extremely efficient
it
nas the lowest temdirectly,

vibration

;

;

;

perature.
Theoretically, there is no limit to the efficiency of
a luminescent vapor.
vapor may be imagined
which vibrates only with one particular wavelength, say a yellow line. That means all the energy put into it must be radiated at that particular wave-length, as yellow light, and therefore the
conversion of electric energv into light would be
100 per cent, not counting the energy lost by heat

A

convection or conduction. The latter can be made
very small by enclosure in a vacuum.
Complete
conversion of electric power into light would so result, if all the spectrum lines were within the visible range.
That is never the case. There is no
definite law giving the percentage "f energy which
appears as radiation in the visible spectrum and
which appears outside of the visible range as ultraredand ultraviolet lines; but the position of the
lines in the spectrum is an individual characteristic
of the gas or vapor. The problem of efficient light
production is to find a material having most lines
in the visible range of the spectrum.
With mercury vapor which is set in vibration by
the current, a very high percentage of the total
energy is radiated in the visible range. With carbon vapor, the percentage of energy radiated in the
visible range is extremely small.
The carbon arc
is extremely low in efficiency, practically non-luminous.
Silicon also gives a practically non-luminous
arc.
Others, like calcium, titanium, etc., give a
very high percentage of light within the visible
range, and so a high efficiency of light production.
The color of light produced by incandescence
varies from reddish yellow at low temperature, to
yellow, and approaches yellowish white at higher
temperature. Selective radiation of solids tends to
superpose hereon a preponderance of greenishyellow rays, without, however, greatly cnanging the
color.
With electroluminescence of vapors and
gases, however, the color of the light depends on
which of the spectrum lines happen to be most
prominent.
Electroluminescence makes it possible to produce
light of any color.
This, however, greatly complicates the question of efficiency, as efficiency can
no longer be considered the ratio of the power
radiated within the visible range to the total power
input, since the different parts of the visible spectrum have entirely different energy equivalents one
candlepower of red light, or of violet light, repre;

sents many times more power which issues as radiation than one candlepower of green or of yellow
light.
That is. the light-equivalent of nower is a
function of the wave-length.
It is obviously zero
it
is very low in the dark red
in the ultrared
and raduallv rises to a maximum in the yellow
and green, and then decreases again, becoming very
low in the violet, and zero in the ultraviolet. One
candlepower per watt as red light or as violet
light may therefore represent a fairly high efficiency, while to candlepower per watt, with green
or yellow light, would be a far lower efficiency.
That is, the energy radiated in a beam of one candlepower red light probably is greater than the
energy of a beam of 10 candlepower of green light.
This feature explains the imnossibility of determining efficiencies of light b" the measurement of
physical quantities.
Light is the physiological conception of some wave-lengths of radiation, but no
physical quantity.
Where high economy of light production is the
in
only, or the foremost, consideration, spectra
which green or yellow preponderates are therefore
selected; for instance (mercury), bluish green in
the mercury-arc lamp, or (calcium) yellow in the
flame carbon lamp.
These two illuminants give
high efficiency, but they give it by sacrificing the
inefficient colors at the end of the visible range.
But, unfortunately, the sun, as an incandescent
body, gives the light of solids or liquids, and therefore gives all the radiations, with the red end of the
spectrum specially prominent and, since we call the
sun white, the light from the mercury arc appears
green, that of the flame carbon arc yellow; not the
yellow of the incandescent lamp, but a pronounced
monochromatic hue.
;

;
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The mercury arc and the flame carbon arc are
useful for cheap lighting, regardless of color. They
also find an application for special effects due to
their color.
So the mercury arc is eminently suited
for outdoor lighting in suburban districts where its
effect on foliage and snow makes it superior to
illuminants containing red rays and so intensifying
the apnearance of incipient death in the vegetation,
and where the intrinsic brilliancy of illumination
can be kept sufficiently low as not to show the objectionable effect of monochromatic light. The flame
carbon arc finds its field in advertising, where its
intense glare makes it especially suitable.
For general illumination, however, at least in
this country, people have become educated to require as close ah approach to daylight as possible
that is, to require white light.
The problem, then,
is
to find a vapor which gives
spectrum lines
over the whole visible range, distributed approximately in the same manner as the intensity in the
solar spectrum, and giving as few lines as possible
outside of the visible spectrum.
substance giving spectrum lines uniformly distributed in their intensity over the whole visible
range should not give white, but a pronounced
green light, due to the higher physiological effect
of the radiations in the middle of the spectrum. By
the law of probability, amongst the spectra of the
chemical elements, the predominant intensity of
radiation should be found just as often in one
wave-length as in any other. Physiologically, therefore, green should predominate in the colors of
metal spectra. To a certain extent this is true.
Red metal spectra are rare, green most prominent.
Bluish metal snectra, however, are much more frequent than should be expected by probability, and
it therefore
seems that in molecular vibrations of
vapors, shorter wave-lengths or higher frequencies
predominate. This may be due to the size and mass
of the molecules being such as to have a mean frequency of oscillation higher than the average frequency of visible light.

A

V

Vacuum-tube Illumination.

Conduction through vapors can be of two distinctly different characters
Sparks or Geissler tube
conduction and arc conduction
Vapors or gases
can be divided into two classes Conducting vapors
and non-conducting vapors. The conducting vapors
are all of very high resistance.
Hydrogen or air
may be called a conducting gas, because a current
can be passed through it, especially at a moderately
high vacuum, as in the Geissler tube, which is
nothing more than a tube containing the gas used
as a conductor, at a few millimeters pressure.
At
this pressure, air becomes a fairly good conductor,
but the resistance is very high compared with the
resistance of conducting solids or liquid.
The passage of current through the conducting gas of the
Geissler tube produces light, by some form of
:

:

luminescence.

The mechanism of this light production does not
seem to be known, but the light seems to be somewhat of the character of a by-product. The Geisstube is extremely efficient when operated with
an alternating current of very high frequency. With
decrease of frequency, its efficiency decreases and
heat is produced; that is, the frequency of radiation from the Geissler tube seems to vary with the
frequency of the impressed alternating electromotive force, and have its intensity maximum near the
visible range only at verv high frequency currents.
The production of light in the Geissler tube therefore seems to be connected in some way with the
change of electric stress. It is not dependent on
it,
because even with a steady current the Geissler
tube gives light, but its efficiency of light production vastly increases, and the energy is converted
more into light and less into heat, with increasing
frequency. Herein seems to lie the great difficulty
in this method of producing light by using conducting gases at low pressure.
Considerable work has been done in this direction by able investigators, and with some success.
The Geissler tube gives a very nice light and by
using a suitable gas it can be made to give any
color, only the intrinsic brililancy is very low. Very
large tube surfaces must therefore be used for illumination, of a magnitude probably a hundred times
as large as with the mercury arc, which latter is
already recognized as a luminous source of low intrinsic brilliancy.
In the last years, even with a
frequency of 60 cycles, good efficiencies seem to
have been reached.
I do not believe it possible,
however, to approach the magnitude of efficiency as
given by the mercury, calcium or titanium spectrum.
[To be concluded.]
ler

;

Municipal-lighting Project
The Boston

in

Boston.

Council's committee on municipal lighting has voted, five to eight, against
.submitting the question of municipal lighting to
the voters of the city. It is said that Mayor
Fitzgerald has intimated that he does not want
a referendum on this question at this time.
At
the aldermen's meeting, on November 10th, the
committee submitted two reports:
majority report against submitting the matter to the voters,
and a minority report, favoring the establishment
of a municipal plant. After discussing the matter
for three hours, the aldermen substituted the mi-

City

A

:

December

;
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nority for the majority report by a vote of seven
to five.
It will require a two-thirds vote of both
branches of the city government to pass an order
providing for municipal lighting. The order is
still on
the aldermanic calendar, however.

What

an Engineer-constructor?

is

At the meeting of the Electrical Section of the
Western Society of Engineers in Chicago on November 16th George A. Damon, managing engineer
of The Arnold Company, Chicago, presented an interesting paper entitled, "What is an Engineer-constructor?"

Damon

used as a popular comparison the
between an ideal engineer-constructor organization and a modern football team. A diagram was used to show the "line-up" of the engi-

Mr.

similarity

neer-constructor team for the building of a railroad repair shop. The different positions in the
football team, such as "full-back," "quarter-back"
and "end," were shown in the diagram as being
filled by the "accounting," "constructing" and "electrical" departments, etc.
Mr. Damon's definition of an engineer-constructor, in his own words, is as follows
"An engineer-constructor is an organization, and
not an individual. It makes possible the most
effective combination of technical theory with practical experience, and provides for the use of 'team
work' in connection with the designing and building of properties. Its aim is to attain the greatest

economy

in

effort,

and money;

time

its

province

to 'do things' in the most effective way.
"In its broadest development such an organization
need not be confined to any one class of enterprise.
Here is something to be built which requires for its completion a combination of conception, technical knowledge, construction experience and executive ability. Whatever it is, the
engineer-constructor should be prepared to carry
the proposition through from beginning to end
without technical assistance from outside the organization. To be most effective, such an organization should have at its command the technical
knowledge and experience of the past; the ability
to analyze situations, and discover the truth from
conflicting testimony
the imagination to conceive
is

;

unprecedented

results,

and

courage

to

overcome

obstacles
the ambition to improve existing systems, and the honesty to spend money without
favor or graft
and, finally, loyalty to itself and
to its client, which will protect in every way the
interests of all concerned."
;

;

player some day in that line, and yet he would
not forget the other essentials of the game.
You
would find him noted as a "kicker," but he would
be a star in only one line.
He would start right
in, in the very beginning.
The very first time he
put on the football clothes he probably developed that aptitude.
Do some one thing well,
and then add to that the ability to do other things
pretty fairly well.
That makes a special specialist
of a man, and yet it makes a broad man.
In carrying that through to technical work. 1 would say:
If a man can draw well, let him learn to draw
extra well let him learn to develop into a "crackerjack" draughtsman.
If he is ™ood in mathematics, let him learn to do extra well in that line. So,
when he comes to apply for a position, and we ask
him what he can do, he will not sav, "I do not
know what I can do I have been four years in
school and am now looking for experience."
Seventy-five per cent, of those who apply for technical
work come with that kind of a story. When
asked what they can do it would be better for
them to say, for instance, "Well, I can draw. Here
is some of my drawing.
I do not want to draw,
but I can draw, and if you care to give me a
trial and put me in the draughting room, I will
try to work myself out."
can use such a man
at once.
It is understood, and it is our intention,
not to keep that man on the draughting table indefinitely, but to send him out and give him work
as a constructing engineer. It is our idea to promote that man so he will be a star builder.
P. Junkersfeld:
In my own experience I know
of a number of excellent men who started on
work with a certain amount of ability, but they
did not know where they were strong, and did not
find it out until after years, when they gradually
drifted into the channels in which they are making a success.
This is a rapid age, and most young men do not
want that slow growth, but there is not room for
all of the young men in this world to have extremely rapid growth, and it is an open question
at the end of a long life as to which of these
two young men will have made the most out of
life, and is the better satisfied.
The young man
must embrace the opportunities before him. One
young man will have an opportunity to get into a
company where he will have a quick growth
another will not.
must all persevere.
D. W. Roper and J. H. Warder also took part
in the discussion.
;

;

We

We

The Human Side

of the Engineering
Profession.

Discussion (in Abstract).

The question is, To what extent
the young engineer-constructor
take up other work to fill in a gap in case of
M. Davis

F.
is

to

:

practical

it

for

other

failure of
gineers?

engineers,

or

to

assist

other

en-

Mr. Damon:

Take, for instance, the electrical
has been trained particularly along elecand has been educated in electrical engineering; he has experience as an electrical engineer. The first problem in which he will get
away from strictly electrical engineering will be in
connection with the steam turbine. It is necessary
for him to know something about the mechanical
construction of the turbine; something about the
economies of the turbine, etc. and so, naturally,
the electrical man begins to pick up those particular problems.
Also, the electrical man interested in
the application of the motor naturally has to pick
up the mechanical problems in connection with the
application of motors and tools, and he is liable to
become quite a tool expert so he will become
more and more prepared to help out the mechan-

man.

He

trical

lines,

:

;

ical

man.

The theory

that each man shall be trained
of special aptitude. At the same
time, while he is a specialist, he should be broad
and learn as much as he can about everything else.
If he is a mechanical engineer, he wants to be
something more than just a mechanical man.
Geo. R. Brandon:
Do you expect all your men

along

his

is

line

Damon

:

Yes.

man

working upon a
be interested in the whole

If a

if it

We

should
do not

impression that a man is to come on
his little stunt and then go home, but it is
well for him to take an interest in the whole proceeding.
never knows what is going to happen
in carrying a job through.
Any man is liable to be
called upon at any time to do a responsible thing,
and the better prepared he is to do it, the more
the

and do

He

valuable he becomes.
G. R. Brandon: That is one of the main things
in a manufacturing business
the idea of harmony.
You may have one man who is frequently having
his feelings hurt
he does not work in with the
organization and is a drawback rather than a help.
Mr. Damon
Prepare yourself to do some one
thing well
pick out that one thing for which you
have some natural aotitude. If a young man is going to prepare himself for a football team, he
would start in by excelling in one particular line.
He might find that he has a particular aptitude
toward kicking a ball, and that he could in some
way or another get his boot under the hall just a little better than the other fellow.
He would end up
He would be a star
on a particular position.

—

:

:

;
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part of the address before the New
discusses "Underlying Motives" (a
theory of life). The following is the conclusion:
1. Make yourself ready for a broader and higher
field of activity; then your opportunity will surely

The second
York society

come.
2.

The

true

purpose

and

value

of

engineering

activity lie in providing better and easier ways for
satisfying ordinary human needs. This provides
more leisure and opens new possibilities for a
higher spiritual and intellectual development of

humanity.

Time-limit Circuit-breaker.

When

there is a momentary great increase in
current carried by a circuit in which there is
an automatic overload circuit-breaker the circuitbreaker operates and opens the circuit.
Sometimes
this increase is not caused by a ground or a continuous demand that really would make the opening of the circuit desirable.
For instance, in the
case of a large electric-railway system, a number
the

of cars might start at the same time on the same
section and all
take current from one feeder.

This would cause an overload for a short time
which the generator or station might safely deal
with until the cars acquire speed and the current
requirements are cut down.
In this case, however, the overload might reach a point for an
instant which would cause the automatic circuitbreaker to operate and to become a source of
annoyance.
In alternating-current lines of
high
potential
there sometimes occurs what is known as "surging," in which action the current and potential
are subject to violent fluctuations or to a sort of
harmonic rise and fall. These phenomena are
generally of such brief duration that it is highly
undesirable to open the circuit when they occur
and in this case also the automatic circuit-breaker
may prove to be an annoyance.
patent has just been issued to Edward M.
Hewlett of Schenectady, N. Y., for an invention
by which he seeks to overcome these difficulties
by employing a device which operates only when
the overload occurs for a definite time unless the

A

overload

is

exceptionally great.

Mr. Hewlett uses an ordinary automatic circuitbreaker in which a coil will trip the circuit-breaker
positively.
In the circuit which actuates the coil
he places a clockwork mechanism which is held
from rotation by a detent which is actuated by
the armature of the series coil.
The detent is so
arranged in co-operation with a svritable lug on
one of the wheels of- the clock that the circuit
of the relay coil will be completed and the circuit-breaker operated only after the lug has made
a complete revolution. If at any time during this
revolution
the
short-circuit is removed the lug
will be stopped, and the circuit of the relay beinguncompleted the circuit-breaker will not operate.
In case
short-circuit or overload which is
a
dangerous occurs it might be disastrous to allow
the circuit to remain 'closed even for the short time
while the clockwork device is in operation. The inventor therefore arranges his apparatus so that
if the current rises to a second limit to which the
apparatus is adjusted it will immediately operate

He accomplishes this by inwith the tripping coil of the
circuit-breaker a resistance so proportioned that
a drop across its terminals at the determined second overload limit is sufficient to cause enough
current to pass through the tripping coil to operThus, for example, if the
ate the circuit-breaker.
circuit-breaker is set to open on an overload of
50 per cent, the clock mechanism will operate
If a
as soon as the current reaches this amount.
real short-circuit occurs or an overload of 100
per cent., which would be dangerous, then the
drop across the resistance terminals will drive
enough current through the tripping coil to open
and open the
cluding

in

circuit.

multiple

the circuit-breaker at once.

The

engineer's personal satisfaction consists in
knowing this high purpose of his vocation, and
in giving his service at a maximum efficiency.
The
other compensation is a result and not the purpose.

Annual Meeting of American Society
of Mechanical Engineers.

Mexican Wire Thieves Are Bold.

The annual meeting of the American Society
of Mechanical Engineers will be held in the auditorium of the New York Edison Company, begin-

3.

is

we expect him to
work and become familiar with it, even
require him to stay up nights to do it.

job

create

September

game?

to be in every

Mr.

New York Electrical Soheld in New York city on October 31st
Prof. V. Karapetoff of the engineering department
of Cornell University delivered an address on "The
Human Side of the Engineering Profession."
The first part of the address, in which Professor
Karapetoff deals with "Work and Conduct," is
substantially the same as the address delivered by
him on "Apprenticeship Course as a Preparation
for Engineering Activity," before the engineering
apprentices of the Allis-Chalmers Company at its
Cincinnati works on August 30, 1906, an outline
of which appeared in the Western Electrician of
At a meeting of the

ciety
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The Mexican Light and Power Company, the
Canadian concern which owns the electric-light
plant and street-railway system in Mexico City and
the large electric-power-transmission plant at Necaxa, estimates that thieves have stolen and carried away more than $100,000 worth of its copper
wire during the last few months.
force of detectives at work upon the cases
recently discovered some wire in an adobe hut in
Investigation disclosed
a squalid part of town.
Primo
that the hut was used to store stolen wire.
Vasquez and Andres Carillo were convicted and
The confession of
sentenced to the penitentiary.
these two men led to a number of other arrests.
Several junk-shop men were found to be implicated
in the conspiracy. It was also discovered that large
quantities of the stolen wire were shipped to San
Luis Potosi, where it was smelted into bars and
shipped to the United States, where it was sold.
On one occasion, several months ago, a mile of
copper wire was cut and stolen one night from
one point near Mexico City.
The company says
that it must have required at least 10 mules to
carry off the booty. The fact that the wire formed
part of a "live" circuit seemed to have caused the
thieves no inconvenience.

A

ning at noon on Tuesday, December 4th, and continuing until December 7tn. The address of President Fred W. Taylor of Philadelphia, on "The
Art of Cutting Metals," will be delivered on
Tuesday evening. It will be followed by a social
gathering at which refreshments will be served.
There will be morning and afternoon sessions on
Wednesday and a morning session on Thursday.
On Thursday afternoon there will be an excursion
over the new electrically equ'nned lines of the
New \ork Central Railroad, and in the evening
a reception
session will

The
at Sherry's restaurant.
be held on Friday morning.

closing

In accordance with an arrangement made several
ago, it is expected that Prof. F.^ R. Hutton
retire as secretarv at this meeting, to be
will
succeeded by Mr. Calvin W. Rice.
Among the subjects for papers and discussion
are "The Evolution of Gas Power," F. E. Junge

months

of Berlin, Germany; "Producer Gas Power Plant,"
R. Bibbins, Pittsburg: "Steam-turbine CharacJ.
"Venteristics," Hans Holzwarth, Hamilton, O.
tilation of Boston Subway," H. A. Carson, Bos;

ton,

W.

and "Improved Transmission Dynamometer,"
Durand, Stanford University.

F.

;
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Under

this

heading will appear, from time

demand

The New-business Department

of the

A

commercial or business deoartment is a neceswith a central station, or, in other words, it is
the life blood of the central station. Its value is
twofold: First, that it brings the company into close
relations with the public, and, second, that it increases the business of the company. This department will have charge of all present and prospective customers of the company, excepting the colsity

principal object

"is

to increase

and hold the business of the company.

The

first

thing in the organization of this

de-

partment is the selection of a competent head. He
should be a man who has had central-station experience, and one who realizes the necessity of tactful treatment with those with whom he comes in
contact.

He

solicitors
tees, line

and

will be responsible for the acts of his
will settle questions of rates, guaran-

extensions, and all the minor matters
connected with the wishes and requirements of the
public.
He should take care of all complaints from
customers and should also be capable of taking
complete charge of advertising.
Having secured our contract agent, the next important consideration is the selection of solicitors
two will be sufficient to start with. These men
should have some experience with central-station
work and have a knowledge of light and power engineering.
They should be paid a straight salary.
This is more advisable than paying them on a commission basis, as better men can be secured by this
method of compensation. Each solicitor should be
given a certain territory.
The contract agent
should have an assistant to take charge of the
office,

work and

see that the solicitors'

reports are

kept up, and take general charge of the details of
This man should be capable of taking
the office.
care of all customers coming into the office.
have now the organization ready to start the
This brings up the question,
sale of our product.
"How shall we push the sale of electric current?"
or "What method will we adopt to secure new business?" There are two channels through which we
should go to get business. One is through advertising, the other through the outside representaAdvertising is essential, because
tives, or solicitors.
it informs the public that you are after business.
Advertising for this purpose simplv means the educating of the public to the adaptabilitv of electricity
to the everyday needs of the office, the factory and
the home. Advertise freely in the local newspapers,
as the majority of the people in the small cities
Another good form is in
read the local papers.
mailing literature in the form of pamphlets and circulars relating to the many advantages and uses of
electricity. As a means of keeping present customers
awake as to the many uses of electricity, a small
poster should be attached to their bills, giving a
brief description of the articles you wish to advertise or place before them, such as fans, flat-irons,
heating and cooking utensils, etc.

We

Another good scheme

is

to

an attractive
This shows that

erect

electric sign outside of the office.
the company believes in the efficiency of electric
signs.
attractive office, fitted un with fixtures,

An

shades, etc., giving ideas regarding illumination and
also an exhibition of electric cooking, heating and
other electrical devices, will prove a very good advertisement.
The next and the best method of getting- business
With all central stations
is through the solicitors.
the peak load is generally in the early part of the
evening, and it is therefore an imnortant item for
the companv to secure business which will even 110
the load. To do this it is necessarv for the business department to work on installations, such as
nower and heatintr. In order to develon the power
business, the solicitors should be familiar with the
other forms of nower. and state their comparative
Thev should also be able to lay out
disadvantar/e.
power installations in the most economical way, and
see that customers follow suggestions and get the
desired results. Small users of power who cannot
afford to lav out the money for a new electric

equipment should be allowed to pay

in

monthly

in-

heating devices, the
electric flat-iron has already becun to show results
to central-station companies, which have had the
There are also
foresight to actively push its use.
heating and cooking devices, which, while not great
revenue producers, arc eood advertisers, and heln
The best method of
to swell the gross receints.
increasing this business is to deliver these heating
and cooking devices on 30 davs'' trial, and if the
same are satisfactory, they should be sold at prac_

cost.

Besides the manv advantages of electricity over
the other forms of illumination there is one esnecially important point to bear in mind in securing
paper which received honorable mention in
1.
inaugurated by the Co-operative .Electrical Dethe* prize co
the subject, "Organization and Coniati
vel'opmenl
duct of a New-business Department Suitable for Central Stations
Population and Under. " The author is chief
ol
o,
in Citie
clerk in the contract department of the Brooklyn Edison Com-

Ah trad

o(
'

'.

a

It

is,

may be secured and satisfied.
The electric-sign business should be

given atten-

and the company should furnish and install
signs on the premises of customers free of charge.
The usual form is that customers are required to
tion,

sign a contract with a

minimum

The company could

furnish

charge per month.
clock switches for
signs where customers desire the sign to burn after
It is to their interests to do
the closing hours.
this, as it not only means increased current consumption, but induces other merchants on the
street to make their places attractive by night as
well.

In a new department of this kind we must initiate an accurate system of keeping records and
following up new business. To do this the solicitors should be provided with a small card index
file in which they should keep a record of all prospective business and see that it is followed up propThey shall note the date and result of every
erly.
call.
In addition to this they should make a
office
of
every
call.
report
the
separate
to
Agents should be furnished with blank forms
These should be of three kinds,
for this purpose.
each a different color one form to be used when
a customer's application is secured, another form
for prospective business, where a customer will consider the use of current, and the other form for
holding present business or other miscellaneous reIn this way the solicitor's work can be
ports.
checked up, and every month a report can be made
;

up of the number of

calls

and the amount and

kind of business secured by him.
A card of all customers should be kept. This
card can be used to keep a complete record of the
customer's installations, etc., and any other records
necessary can be entered on the other side of the

Two

card catalogues should be kept, one for conand the other for disconnected customers.
The solicitors should make out the working orders
After being
for the business secured by them.
checked and recorded in the office, the order should
then be approved by the credit department. After
it has been properly approved it is forwarded to the
installation department to do the work.
The office is to keep a record of all business
secured, and this can be done by keeping a report
showing each day's business.
These sheets can be totaled up each day, and at
the end of the month a report can be readily made
showing the business secured during the month.
To operate a department such as outlined here
the cost per year will be approximately as follows
Salary of contract agent, $1,800; two solicitors,
each $18 per week, $1,872 one clerk, $12 per week,
$624; for advertising, $2,000; total, $6,296.
nected

;

—

eliminated.
Electric curling-iron heaters can be used 15 minutes for three-tenths of a cent.
To heat water at a moment's notice, day or
night, by means of the electric hot-water heater,
requires an expenditure of i}4 cents. This allows
for 15 minutes' use of the heater.
four-hole electric waffle-iron costs 2^ cents
for 15 minutes' use.
With two electric stoves a breakfast consisting
of fruit, creamed wheat flakes, boiled eggs, creamed
potatoes, toast and French coffee may be cooked
at a cost of about five cents for current.
An electric broiler will cook a steak in 10
minutes at a cost of three cents. The broiler may
also be used for the cooking of chops, oysters,
fowl, for baking potatoes, toasting bread, etc.
With an outfit consisting of an electric stove, an
electric chafing-dish and an electric coffee percolator or a teakettle, a family of two or three can

A

keep house with comfort and reasonable economy.

Various Uses to Which an Electric
Fan May Be Put.
Don't get the erroneous idea that an electric fan
only useful in hot weather, then must be put away
to rust and decay.
A good electric fan will last for
years, and the more it is used the better.
Many times, both winter and summer, the sun
refuses to shine, the weather is otherwise disagreeable and milady is in a quandary as to how she can
quickly dry her hair after the shampoo.
Nothing,
not even "Old Sol" himself, accomplishes this so
is

well as a gentle, steady breeze from the electric fan.
The electric fan is almost a necessity to the average storekeeper. It makes the soda fountain irresistible, makes any restaurant inviting and is useful
in many ways for attractive window displays.
In
the winter it provides a most effectual way of keeping the show windows free from frost and steam.
And if one is possessed of any considerable degree
of ingenuity, there is no end to the usefulness of
the electric fan. Electric City.

—

Keep Your Lamps Clean!

Pneumatic Cannon and Suspended
Cannon-ball.
An

show-window advertising
device in which use is made of an electric fan is
displayed in the window of a Madison Street store
attention-arresting

A large black "cannon" occupies a
in Chicago.
prominent place in the window and a round shot
seems to have been just fired from its mouth.
The

is that the ball
anything, .but is held
about three feet from the

feature that attracts attention

evidently not attached

is

oscillating

in

the

air

to

muzzle of the cannon. The trick is accomplished
by an electric fan, which drives a column of air
from the muzzle of the cannon. The air column
of such shape that the ball

is

is

held in

its

center

and there is a sufficient force of air to hold the
ball, which is of light inflated material, away from
the gun and continuously in the air.

The Wisconsin Light and Power Company
La Crosse, Wis., of which C. H. Williams

of the Western Elec-

Pancras Borough Counleads the way in power supply in London, both

remarks that the

St.

already existing load and its
methods of securing new business. Electric signs
on lamp posts calling attention to the electrical
department forms one method, while printed advertisements on the local water carts form another.
in

relation

to

its

Park

resorts are usually closed during the winter,
but gradually the managers of many of these places
are arranging for winter attractions.
Where parks
are not owned by street-railway companies, who
furnish their own current, central-station men might
do well to arrange with the park owners for winter
attractions, and thus open up a good field for the
sale of current.
Announcement has been made, for
example, that The Oaks, Portland's beautiful park
resort on the Willamette River, is to keep open a
big skating rink. The managers announce the most
modern electric-heated and lighted roller skating
rink on the Coast.
covered walk has been built
from the car line to the rink. Good illumination is
to be one of the features.

of
is

general manager, is sendino- to its customers, with
its
compliments, an envelope enclosing a piece
of white cloth and a piece of gray cloth, both
of which are to be used in cleaning electric-light
bulbs.
The directions printed on the envelope
are headed by the name "Electro Shino," and
read as follows
"The enclosed cleaner is impregnated with
'Shino' for cleaning and polishing electric lamp
bulbs.
When lamps are coated with dust and dirt
the light cannot find its way out.
Dip the white
cloth in warm water and remove the dirt. Polish
the bulb with the dry 'Shino' cloth.
Try a lamp
before and after using, and note the result."
Central stations often
are blamed
for
poor
light, when a simple cleaning of accumulated dust
from the lamps will remedy the trouble.
The
La Crosse plan may be worth imitating.

New-business Notes.
The London correspondent
trician

1906

Prospective customers in some localities no doubt
hesitate to close a contract for electric heating
and cooking devices because the exact cost of
current for various utensils is sometimes not clearlystated.
Helpful statements of the local dollarsand-cents cost of operating electric heating and
cooking appliances are given in the Bulletin of the
Portland (Ore.)
General Electric Company. In
Portland current is generated by watcrpower, and
the kilowatt-hour prices range from ij4 to seven
cents an hour for power and from five to 20
cents for incandescent lights. The following is
taken from the Bulletin:
An electric teakettle costs to operate for 15
minutes two cents.
The electric heating pad, which takes the place
of the old-style hot-water bottle, uses about one
cent's worth of current for one hour's service.
An electric chafing-dish costs approximately 2%
cents to operate for 15 minutes considerably less
than for alcohol, and all of the bother and danger

card.

cil

stallments.
Of the revenue-producing

tirnllv

is, the proper layout of the
therefore, needful that the solicitors
have a knowledge of illuminating engineering, as in
some cases it is only by this method that customers

and that

this business,

lights.

1

The

in the constant effort

for electric current

Central Station.
By James L. Wiltse.

lection of bills.

and examples which will be of assistance
and to create new demands.

to time, articles, suggestions

to increase the existing

i,

Cost of Electric Cooking.

SELLING ELECTRICITY.

i

:

:

This
24th:

General Electric Stock Issue.
is from the New York Times of November
An

issue of $10,861,200 of

General Electric Company
yesterday, in keeping with
some weeks ago that a 20
stock was to be arranged
stockholders
this
week

new

stock of the

was formally announced
the announcement made
per cent, increase in the
in the near future.
The

raised
the
authorized
of the company's stock from $60,000,000 to
About half of the stock now to be is$80,000,000.
sued will come out of this recent increase, the balance representing stock which was still in the
treasury when the $20,000,000 increase was authorized.
The privilege of subscribing to the new stock
is to be given to the holders of record on Decem.

amount

ber 8th.

On January 31, 10.06, the total capital stock outstanding was $54,286,750, and the total capital authorized $60,000,000, as shown by the annual report
of the company.

A

Paul Van Ackeren will
plant in Lindsay, Neb.

install a

complete

electric

—

:
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Polyphase Systems of Generation,
Transmission and Distribution.
1

By M.

A. Sammett, A. M. Can. Soc. C. E.

electrical development possesses some typipeculiarities which should be the determining
factors in the selection of the frequency of the
system as a whole, as well as the selection of the
generating and distributing systems as to phases,

Every

cal

is, whether it should be two or three phase.
These are the problems with which we will con-

that

cern ourselves in the discussion of polyphase systems, with a transmission line of 100 miles or less
and pressures up to and including 50,000 volts at
the receiving end. While the paper is limited to
these two considerations alone, the ground to be
covered is rather wide, requiring therefore a concise treatment of various characteristics.
Every system is influenced in its design by the
nature of the load, and while a purely railway
system will prove most economical and satisfactory
with a given frequency, and two-phase synchronous
converters at the sub-stations, lighting and power
companies will require a different frequency and
To compare the adstrictly three-phase system.
vantages of the three-phase as against the twophase systems and of the two principal frequencies
is

the aim

We

of this paper.
shall take up first the

question of phases.
and distribution, the

Whatever the generation
transmission of power is always accomplished by
three-phase. This arrangement allows of most economical transmission of power with a given drop
While the transmission of power is
in the line.
invariably accomplished by three-phase, the generation and distribution is often by two-phase.
Modern engineering practice shows, however, the
abandonment of the two-phase generator in connection with hydro-electric power houses, where
power is to be transmitted, and consequently transformed from two to three phase.
It must be admitted that a two-phase system for
distribution purposes is somewhat simpler to operate than a three-phase system. The two phases
may be controlled independently for single-phase
lighting circuits without any appreciable effect of
one phase on the other.

Two-phase or Three-phase?
take up the generating plant first and
see which of the two systems, three or two-phase,
efficient as well as more economical.
is more
Power House. It is pretty well known that for
a given capacity, speed and voltage, at a given
frequency, the three-phase generator will prove
the more efficient machine. Manufacturers standardizing apparatus use the same frames and punchings for the two different types. This enables the
manufacturer to turn out a better three-phase generator as to efficiency and heating, retaining the
same core loss.
Switchboard. Taking up next the switchboard,
we will find that the only advantage the two-phase
board has in comparison with the three-phase is
the saving of one ammeter. It is standard practice
to use an ammeter in each leg, therefore the threephase board will require three ammeters.
All bus-bars, oil-switch contacts and switch compartments, all cables from generators to switchboard and from the board to the transformers are
reduced in the ratio of 4:3, and while 15.6 per cent,
larger cross-section of copper is required in the
instance of the three-phase installation, maintaining
the same current density, the 25 per cent, saving
in the number of individual parts necessary for
the installation will be in favor of the three-phase
board.
Transformers. The use of two transformers for
a given load allows a greater individual transformer
capacity, and therefore a more efficient transformer.
This would have been a decided advantage favoring
the two-phase system, were it not for the fact
that the transmission of power is to be by threephase. To accomplish this phase transformation
by the well-known Scott connections, unless all
transformers are provided with a heavier hightension winding, the transformer capacity would
of necessity be reduced, due to a higher current
in the three-phase winding, namely, that of 115.6
per cent, of the normal current. Should, however,
the transformers be designed with provision made
for this higher current, it would necessitate larger
transformers, or, in other words, a more expensive
Besides this increased transformer cainstallation.
pacity, another disadvantage must be added, that
of a possible resonance with T-connected transtransformers.
formers for two-phase-three-phase
Whenever one of the phases is open, due to a
making proper contact of various
failure
of
switches or any of the auxiliary connections, the
high reactance of the high-voltage transformer will
get in series with the capacity of the transmission
line, and a resonance is likely to take place, with
the consequent disastrous results.
Distributing System. The considerations which
held true in the discussion of the transmission line
true in the distributing system.
will also hold
Three-phase delta connections should be made use
of, since, on motor service, a complete shutdown
due to a failure of one transformer must be careguarded against. Again, three-wire threefully

Let

us

—

—

—

_

Abstract of a paper read before the Electrical Section of
I.
the Canadian Society of Civil Engineers, November 15, 1906.

phase distribution will result in a saving of 25
per cent, of copper and insulators. It will reduce
the maintenance expense by the same percentage.
The advantages thus enumerated show clearly
the desirability of three-phase distribution from
the purely commercial standpoint and still more
so from the point of view of reliability and permanency of supply.
It is imperative for the success of any central
station to build up a good load and to broaden out
the peak. This means to secure a considerable
motor load. Let us see, therefore, what are the
relative advantages, comparing two and three-phase
motors. The induction motor is the one upon
which to base our comparison, as it is the motor
in general use.
The comparison can best be made from a summary of a convention paper by Mr. Bradley McCormick, read recently before the American Institute of Electrical Engineers.
Given two similar
frames without windings, how shall the two-phase
and three-phase windings differ in order to secure
proper operation? What will be the comparative
losses if the two machines are given the same
rating?

A
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quency for such a service,
European practice. For arc

same voltage and

motor.

considerations show that the two-phase
have a higher temperature rise as a
result of the higher copper loss. For the same
reason the efficiency of the two-phase motor will
be lower. The slip of the two-phase machine will
also be greater.
Tests and theoretical calculations
show 20 per cent, greater slip.
Thus we see that the two-phase induction motor
is a poorer motor for the central-station company,
due to a poorer power factor. It is also less advantageous to the power user, as a smaller efficiency means a larger motor input for a given
output.

These
machine

will

We

will take up now the discussion under the
heading. of frequency. The frequencies most widely
used on this continent are those of 60 and 25
While other frequencies are made use of,
cycles.
these are the predominating ones. Let us, therefore, analyze them with a view of determining
their adaptability for such developments as are
shall make our
under discussion in our paper.
analysis, not from the transmission point of view
distributing
generating
and
alone, but analyze the
systems as well.
As far as the transmission line is concerned, the
lower the frequency, the less the induction drop,
the smaller the charging current and the better
the regulation. It is a foregone conclusion that, as
a purely transmission problem, we will have to
adopt the 25-cycle frequency. Our problem, howThe transmission line
ever, is more complicated.
is only a chain in the link, and, important as it
should not overrule the advantages of a
it
is,
higher frequency as applied to the distributing end
of the system. In our composite problem the various advantages and disadvantages should be carefully weighed, and the selection made on the merits
of advantages of the entire system, taken in its

We

_

totality.

Power House.

—A

table

of speeds of generators

shows a wider range of speeds,

and
and hence a greater

at 60

25 cycles

flexibility, when laying out a
60-cycle hydro-electric power house. Thus
R. P. M. at 25 cycles— 300. 250, 214. 187, 166, 150.
R. P. M. at 60 cycles— 327-300-277, 256-240-225, 212-200, 190-180,
172-164, rs6-iso.

The speeds

of turbine-generator units are limited

by the number of wheels, type, head and output.
Therefore, a wider range of speeds permissible
with a 60-cycle system will enable the selection
of the most efficient generator-wheel combination.
Inasmuch as increased peripheral velocities will
result in a decrease in active material, the selection of higher speeds will enable us to choose
cheaper hydro-electric sets. The above conclusions
hold true except when higher speeds call' for special construction, which will rapidly increase the
cost.

higher

—

Switchboard. The switchboard under the two
frequencies is unaffected. All meters and potential
and current transformers are designed for satisfactory operation on frequencies from 25 to 125

with equally good
and heating, the 60be ahead of the 25-cycle

Therefore,

speeds.

efficiency
still

—

Railway Load. The suitability of low-frequency
synchronous converters for railway work is a wellestablished fact. While 60-cycle synchronous converters are used for such purposes, they are rather
an exception, and their operation is less satisfactory.
What should then, under the circumstances,
be a desirable way of supplying street-railway
loads without resort to frequency changers? The
latter are out of the question, due to excessive
besides the great reduction in the efficiency
of the systems, resultant from their use.
Motor-generator sets may be and are advantageously used in this connection, and, while not possessing the advantages of 25-cycle synchronous converters, have features which make them particularly
suitable for use on long-distance transmission systems, permitting of a partial or complete control
of the power factor of the system, depending as
to whether induction motors or synchronous motor
sets are used.
Wherever large capacity is present, due to long
transmission lines, induction motor-generator sets
of large size can be used to great advantage. For
perfect control of the power factor of the transcost,

synchronous motors should be em-

mitted power,

Frequency.

is

satisfactory.
The principal factors in favor of the 60-cycle
motors are better continuous overload capacity and
also a cheaper product commercially as a result

performance as to
cycle motor will

lower power factors.

is

—

of

2. The magnetizing current is the same in both
the two and three-phase machines when expressed
in percentage of the current, which corresponds
to the full-load output.
3. The copper loss of the two-phase machine is
12 per cent, higher than that of the three-phase.
4. The leakage factor of the two-phase machine
averages 25 per cent, greater than that of a threephase machine, therefore the power factor is lower.
Actual results show from one to three per cent,

cycles

40 cycles

limiting

two-phase machine should have 22 per cent,
slot than the corresponding
three-phase Y-connected machine, designed for the
flux per pole.

50

made

more conductors per

1.

while
lighting,

frequency.
Lower frequencies are
use of in the application of the recently
developed mercury-vapor converter and magnetite
lamps. This new system, however, will probably
have to go through a process of further experimenting. The conservative investor will still select
the higher-frequency series alternating enclosed arc
lamps.
Induction Motors. From the commercial standpoint, the 60-cycle motors have a decided advantage, namely, a somewhat higher speed. Speed and
cost are inversely proprtional, hence the 60-cycle
motor will prove the cheaper of the two. Of
course, the low-frequency motors have advantages
of their own, such as better starting torque, higher
instantaneous, but not continuous, overload capacity
and lower speeds. Unless the motors of the lower
frequency are standardized for best and most efficient design the high-frequency motors are more

the

ployed, as in this case the regulating of the field
excitation allows of a close control of the power
factor of the transmitted energy, allowing the
maximum energy for a given current, and under
certain conditions will permit of carrying the load
at unity power factor in the generating and trans-

forming apparatus and transmission
While the synchronous converter

line.
is

the

most

of the three means of supplying railway
constitutes only the
this load
loads,
minor portion of the total output of the plant, the
interests of the lighting and power load cannot
be sacrificed for a most efficient conversion of the
alternating current to direct current for railway
purposes.
In our discussion of frequency we may conclude
that for a mixed load of lighting and power, with
a railway load not exceeding one-third of the
total power generated, 60 cycles will be the freefficient

whenever

quency to select.
Charging Current and Regulation of the Line.
We are to take up now two more questions. These
are charging current and the regulation of the line.
Let us see how the two frequencies affect our
What will be the relative magnitude of the
case.
charging current and regulation?

—

Line, 100 miles long:.
Load, 10,000 horsepower for each transmission
Conductor, No. 0000.
Voltage at receiving end, 50,000.
Space between conductors, 60 inches.
Charging current at 60 cycles, 23 amperes.
Charging current at 25 cycles, 9.6 amperes.
Regulation at 60 cycles

circuit.

100%' power factor, full load 9.0%.
80% power factor, full-load current 23.0%.
(Step-up and step-down transformers included in this calculation.)

Regulation at 25 cycles (including transformer)
100% power factor, full load 5.5%.
80% power factor, full-load current 10%.

—

regulation and capacity or charging current
decidedly in favor of the 25-cycle transmisThe results for the 60-cycle system, while
sion.
considerably in excess of those at 25_ cycles, are
considered quite normal for commercial purposes
and, inasmuch as the increase and decrease in the
load is gradual, the regulation is well within control of the central-station operators or automatic

The

are

devices.

As

to the railway load, this had better be carried
circuit whenever a multiplicity of
In our
in transmitting the power.

on a separate
circuits is used

there are three transmission circuits.
Considering the successful operation of one of
the long-distance transmission lines of 150 miles
in California, where the charging current forms 40
per cent, of full-load current, and where the
regulation is 40 per cent, at full load, 80 per cent,
power factor, we need not hesitate to operate
our line with a regulation of 23 per cent., 80 per
case

cycles.

—Transformers

cycles
are a much more expensive piece c." apparatus as
cycles.
for
60
well as less efficient than when built

Transformers.

built

for 25

Arc Lighting, Power
Incandescent Lighting,
Service by Induction or Synchronous Motor and
Raihvay Load. With incandescent lighting, while
30 cycles is the limiting frequency, 40 cycles is unsatisfactory when moving objects are viewed by it.
On this continent 60 cycles is the standard fre-

—

_

cent,

power

factor.

The power

factor of the system, however, is to

:

a large extent within the control of the operating
company, as it may recommend to power users
such apparatus as will best answer the purposes
of the system as a whole. Besides this, by employing synchronous motors, running as rotary condensers, it will be enabled to regulate the power
factor of the system and keep it, if necessary, at
unity.
These synchronous motors, running idle,
used supplementary to the synchronous motorgenerator sets, will allow of a perfect control of
the power factor of the system, reducing the regulation to nine per cent, under full-load condition.
In conclusion, we will say that, under the conditions as stated, for a mixed lighting and power
load, with a railway load not exceeding 33 per
cent, of the total output, a three-phase 60-cycle

system should be employed throughout,
transformation should be accomplished by

and

A

to

all

A

connections.

absolutely safe for the purpose.
Total oil fuel required
1,200 gals.
96 X I2j4
X 3 cents
$36.00.
for
operating
four
stations
The labor required
would be as follows, divided into two shifts of 10

country and abroad have demonstrated:
First, the consumption of fuel per brake horsepower in the smallest engine is not 15 per cent,
greater than that of the largest units, and in every
case is within the builder's guarantee of 12Y2 gallons of oil for each 100 kilowatt-hours delivered
on the switchboard under the operating conditions
of the system as proposed in this article.
The actual fuel consumption of a 225-brake-horsepower
unit at full load is 10%
gallons for each
100
kilowatt-hours at 90 per cent, efficiency of generator.

Second, that the consumption of fuel per brakeis
practically constant from one-half

horsepower

load to the rated capacity of the engine.
With the above facts established, as they have
been by the records of many plants in actual operation, there should be no objection to the installation of Diesel oil engines for the work in so far
as relates to fuel economy.
It has also been safe
to assume that the actual labor required to operate
a number of Diesel primary stations will be less
than that required for a central steam station, together with that needed for the necessary transstations.

The only

objections to be raised would refer to
the continuity of service, the extreme variation in
the load and small overload capacity of internalcombustion engines; but the installation of a small
storage battery in each station successfully meets
all of these objections.
The desirability of the installation of Diesel engines and low-tension direct
current as a substitute for steam equipment and
high-tension current, either with transformers or
single-phase motors, becomes merely a question of
first cost and future operating economy.
The following is afforded as a close estimate of the comparative cost for installation and operation of a 50mile road with 50-ton cars operating at 30 miles
an hour on one-hour headway and for 18 hours a
day.

Engines

with

Direct-current

Low-ten-

sion Transmission.

Length of road, 50

miles.

Number

of cars, five. Maximum speed of cars 30
an hour.
Weight of cars loaded, 50 ton's.
Average kilowatts per car, 100 (70 watts per tonmi'e on low-tension bus-hars).
Number of power stations, four. Equipment of
each station, one 150-kilowatt, direct-current, 650-

miles

volt unit

=

=

and one 240-ampere-hour battery.

Four engines deliver a total of 600 kilowatts per
hour, and 16 hours of actual operation at full load
would be sufficient for engine service, making a
total output of 9,600 kilowatt-hours a day.
The
storage batteries would operate the road 'for the

=

hours each

One

chief engineer and electrician. .. .$ 5.00 a day
assistant engineers at $3.00 per
day
24.00

Eight

Total labor per day
$29.00
Supplies (lubrication and waste), $1.50 per day each
station, or for four stations, $6.00 per day.

Operating expenses
Fuel
Supplies

The statement that high-tension transmission for
electric-railway service is made necessary because
of the necessity of installing a steam plant in a
few larger units centrally located will probably not
be questioned.
In other words, if a steam plant could be subdivided into a number of small units located at intervals in independent stations within the limit of
low-tension, direct-current transmission, the transformer station would probably be discarded and
low-tension direct current substituted.
This, however, is impossible with steam units
without sacrificing the operating economy, and if
a low-tension system is adopted for long-distance
operation it must be by installing some internalcombustion engine having high fuel economy in
small units without a corresponding increase in the
cost of operating labor.
It does not require any argument to convince the
operator
electric-railway properties
of
of the
greater simplicity and reliability of the direct-current system as compared with any method of
alternating-current transmission.
The adoption of the alternating-current system
(for either single phase or with rotaries), as
stated above, was necessary because of the difficulty and expense of transmitting a current of
large volume and low tension over a long distance
from a central generating plant, and is never used
where transmission distance is within economical
limits of a direct-current system.
The records of the Diesel oil engine in this

December

balance of the day, including owl cars and light
and power for car barns when engines were idle.
One 240-ampere-hour battery per station would be

Labor

Diesel Engines for Interurban Railway
Service.
By Norman M'cCarty.

Diesel

:
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former

:

(engine)

Total

$36.00
29.00
6.00
$71.00

Cost per kilowatt-hour (fuel, labor and supplies),
Cost per car$71 divided by 9,600, or 7.4 mills.
mile (fuel, labor and supplies), 2.65 cents.
Cost
per ton-mile (fuel, labor and supplies), 0.53 of a
mill.

The

Diesel engine station, however, would deliver
to the low-tension feeders all of the current generated, while the steam plant operating through
high-tension lines with transformers and rotaries
would probably not do better than 65 per cent., so
that a steam plant must deliver current on the
switchboard at the central power house at not to
exceed five mills (one-half a cent) per kilowatt for
fuel, labor and supplies to equal the economy of the
Diesel engine for current delivered to the lowtension feeders.
discussion of the cost of operating ja steam
plant is perhaps unnecessary, as this cost will vary
with the type of engine installed and the peculiarities of the installation, but in order to make a
comparison we will assume that a fair coal consumption for a steam plant of this size, operating
under the described conditions, would be not less
than 354 pounds per kilowatt-hour, as shown by
wattmeter reading on the primary station switchboard, and at $2.50 per ton of 2,000 pounds would
represent a cost of 4.375 mills for coal alone, to
which must be added labor and supplies at the primary station and labor at the sub-station, which
would probably represent three mills additional per
kilowatt-hour, based upon io,coo kilowatt-hours per
day of 18 hours, or a total of 7-375 for fuel, labor
and supplies.
Now, if we add 35 per cent, for
losses, we have 9.955 mills per kilowatt-hour delivered at low-tension feeders, against 7.4 mills
for the Diesel, a saving in favor of the Diesel system of about 25 per cent, of the steam cost.
Furthermore, the fuel cost per kilowatt-hour as
shown for the Diesel installation is at least 20 per
cent, higher than actual records show for this type

A

of service, and can be guaranteed, while no one
will guarantee the fuel consumption of a steam
plant.
However, it must be left to the experience
of the operator to decide for himself whether or
not his steam plant can deliver one kilowatt-hour
on the primary-station switchboard at a cost of
five mills under the varying conditions of an electric-railway load, this cost to include every item
of expense connected with the main and sub-stations except interest and depreciation.

Cost of Installation.

As

the amount of low-tension copper would be
exactly the same regardless of the system
installed, this cost can be eliminated from the comparison of the two systems, so also the cost of
the track and bonding.
The cost of each rotary-station building would
about equal the cost of building for each Diesel
station, and we have only to compare the cost of
the steam plant, electrical equipment and building,
plus the high-tension line and transformer-station
equipments against- the cost of the Diesel engines,
with generators and storage batteries, as follows:
Each Diesel station consists of one 225-brakehorsepower engine, one 150-kilowatt, direct-current

generator

and

switchboard, one 240-ampere-hour,
all completely installed, including
foundation, $35,000, or four stations, $140,000.
The Diesel system contemplates an installation
capable of delivering a total of 600 kilowatts on
the bus bars with practically no losses -between
switchboard and low-tension feeders, but with
losses of 35 per cent, for high-tension system between these points we must install at least 750
kilowatts in the steam station to include these
losses and peak loads in order to get a corresponding average output of 600 kilowatts on the
low-tension side of the sub-stations.
A steam-driven plant for a road of this character, however, would usually install in the power
house two 600-kilowatt units, one of which would
act as a reserve under usual operating conditions.
Each
sub-station would in all probability
be
equipped with two 300-kilowatt rotary enuipments,
including step-down transformers and devices necessary for their operation.
One of the 300-kilowatt
units would be relied on as reserve capacity.
A
fair average cost of this equipment, using rotary
sub-stations, would be about as follows:
A 1,200-kilowatt steam station, including engines,
650-bolt battery,

i,
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stack, generators,
step-up
transformers,
switchboards and auxiliaries, at $95 per kilowatt,
completely installed, $114,000; building and foundations, $15,000; 50 miles three-phase, high-tension line
at $650 a mile, $32,500; four transformer stations,
equipment complete, $64,000 total, $225,000.
This shows a saving on first cost of $85,000, or
about 60 per cent., of the cost of the Diesel system.
The installation of the storage battery in connection with the Diesel engine would eliminate
any necessity for reserve generating apparatus, as
the combined capacity of the generating equipment
and storage reserves in each station would be equal
to the demand for intervals long enough to meet
the extreme operating conditions for peak loads.
The items of interest and depreciation (repairs)
are in favor of Diesel installations, as the first
cost is less than that of a high-tension system, consequently less interest charges, even if we assume,
to avoid argument, that the repairs on the Diesel
engines are equal to the combined repairs of steamengine and boiler installations.
The expense of
maintaining the high-tension line and transformer
stations would greatly exceed the expense of maintaining the storage batteries connected with the
boilers,

;

Diesel system.

The above statement as presented is exceedingly
conservative and probably more favorable to a
steam-driven, high-tension system than the average
figures for actual operation on a system of this
size

would show.

Summary.
The advantages

of the Diesel low-tension system
as compared with any type of high tension are
The greater safety of the low-tension system.
A saving of at least 35 per cent, in first cost.
The elimination of all troubles peculiar to hightension current due to the transmission-line transformers.
The storage batteries furnish an absolute guarantee for continuous service.
The engine can be operated for a specified fixed
time at full load and highest fuel economy and can
be shut down for short periods without affecting
the car service.
A saving of at least 33 per cent, in actual operating expense.
saving in the interest charges because of the
smaller first cost.
saving in repairs and depreciation by eliminating the principal causes for this expense connected
with a high-tension system.
Perhaps the strongest argument to be presented
in favor of the system proposed, next to its simplicity and operating economy, is shown in the economy, reliability or flexibility of the line as future
extensions become necessary or additional service is
added to existing lines.
Each section having its own power equipment,
additional sections can be added from time to time
and equipped as though they were separate properties, which additional engine units can be added
to each station as the service develops and demand
for power increases.
The investment can be limited to the immediate
necessities without any thought as to future extensions or heavier traffic, with the advantage of
decreased interest charges and a much higher operating economy, because the generating units installed are always properly proportioned to the
service as it exists at that time.
The smallest system representing a small amount
of capital invested can be used as a nucleus for
unlimited extension or branches and for the heaviest service without sacrificing the original investment, nor in any way reducing the operating economy or efficiency of the original installation.

A
A

Alaska-Yukon-Pacific Exposition.
Much

shown

in Seattle, Wash., in the
Alaska- Yukon-Pacific ExpoThe
stion, which is to be opened June 1, 1909.
people of that city have already subscribed $650,000 for the purpose. John C. Olmsted, the noted
landscape artist, is now engaged in designing the
The primary purpose of the fair is to
grounds.
exploit the resources and potentialities of AlaskaYukon and the Pacific Northwest, and to make
known and foster the importance of the trade of
the Pacific Ocean and of the countries bordering
upon it. Different from other fairs, the AlaskaYukon-Pacific Exposition will not celebrate any

work of

interest

is

creating the

particular event.
The exposition site comprises 255 acres of the
University.
The
the
Washington
campus
of
grounds border for more than a mile and a half

on Lake Union and Lake Washington. The Olympic
and Cascade mountains are in plain sight, and an,
unobstructed view of the perpetual snowpeaks of
Mount Rainier and Mount Baker may be obtained.

Many

of the large buildings will be
erected and they will remain as the
the university after the fair closes,
The states
for educational purposes.
will be invited to erect buildings of
character, which will give them an
to install lasting memorials of their

substantially

property of
be used
and nations

to

a

permanent

opportunity
progressive-

ness.

R. A. Bushnell contemplates installing an electricWessington Springs, S. D.

light plant in

December

i,
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QUESTIONS AND ANSWERS.
Induction Coil for Three-inch Spark.
W. K., Leon, Iowa
In a three-inch spark coil
:

having an outside diameter of 6J4 inches and a
core diameter of 2 3/16 inches, and which is to be
sectionally wound, how many feet of No. 34 single
silk-covered wire can be put in a section oneeighth inch long?
Can part of the sections be made of No. 34
double cotton-covered wire and the rest of No. 34
single silk-covered wire ?
Is it of advantage to have the aperture of the
sections larger near the end of the coil ?
What thickness of paper should be used in
making the condenser, and should one or two
thicknesses be used?
If mica is used, how much smaller may the
total foil area be?
How much current should I let the coil use?

Answers.
feet

take

will

of

silk-insulated

of the

tional supply, and we hope conditions will permit
of the maintenance of sound markets and a healthy
business situation, but under any and every cir-

cumstance domestic manufacturers should have no
difficulty in procuring the necessary quantity of
raw material the year round for the continuance
of legitimate operations in full force. From "Copper Gossip," issued by the National Conduit and
Cable Company, New York city, November 20,

—

1906.

BOOK TABLE.
Quasi-public Corporation Accounting and
agement. By John F. J. Mulhall. Boston
poration Publishing Company.
9% inches), 200.

There is not enough advantage to be gained
from the use of mica to justify the expense of
procuring sheets of the proper size.
If No. 16 double or single cotton-covered wire
used, you can safely allow from s z/i to six
is
amperes to flow through it steadily. For short
periods 10 to 12 amperes can be used.

Rewinding Direct-current Dynamo.
W.

I desire to rewind
E. M., Chicago Heights
direct-current
compound25-kilowatt
bipolar
a
wound no-volt Edison dynamo to convert it into
a 220-volt motor. The present size of the wire
on the armature is No. 5. How can I get twice
as many No. s conductors on the armature, which
adjusting the
is apparently already filled, without
magnetic field strength?
:

Answer.
present armature

wound with
when rewound

is

a given
for 220

of wire for no volts,
volts the current necessary to operate the machine
be reduced one-half, and
at 25 kilowatts will
therefore it will be possible to reduce the size of
size

wire

in

the

armature correspondingly.

Copper Market.
The advancing tendency

in

copper has resulted

market quotations of 22 to 22 1/ for electrolytic
wire bars, and at these figures considerable business
The most conspicuous recent transreported.
is
actions were the large sales early in the current
month of Lake copper by the Calumet and Hecla
company at 22P2 cents for deliveries up to the
end of next March. There was a good deal of
shrewdness shown in disposing of such a large

in

copper at the high prices realized.
of this particular brand remained out
of the market for several weeks previous to closing the transactions referred to, and in the meantime prices continued to harden until the company
bagged the big orders stated. By the exercise of
patience and the withholding of offers during a
period of several weeks the leading Lake Superior
interests were able to secure 22^2 cents against 19^2
in the latter part of September.
Of course the present high price of copper tends
to make manufacturers conservative, and at the
present level of values we are not inclined to advise our customers to anticipate their requirements
any further ahead than they are absolutely sure
that they can work up stock bought on the basis
of present prices.
It is not a time to do
any
pyramiding on the top prices recorded "in more
than 20 years. There is no desire to deny the
remarkably healthy trade conditions which have
marked 1906 as a year of exceptional prosperity,
but we submit that there is a limit beyond which
prices ought not to be forced, even though temporary conditions might contribute to the success
of the operation.
It is well known that production is on a heavy
scale, and with 36,356 tons less exported in the
first 10 months of this year than during the first
10 months of 1905, there ought to be copper to
meet a large increase in domestic consumption.
There is no doubt but the high prices of 1906
will stimulate the quest for new copper fields, and,
if reports are correct, Utah, Nevada and California
arc getting ready to increase production. It is
possible that good business may absorb the addiquantity

The

of

sellers

for

motor-generator set for charging vehicles, has
already become familiar to the owners of electric
automobiles. A smaller size of this form of apparatus for changing the alternating current of the
ordinary city lighting circuits to direct current for
charging ignition batteries will be of particular
interest to owners of gasoline machines.
Storage cells are admittedly superior to any
form of primary battery, either wet or dry, for
ignition work, but are not as widely used as they
might be, owing to the inconvenient and somewhat
expensive methods of charging. For storage batteries a direct current is required, and on city
the

of the Twenty-ninth Convention
the National Electric Light Association.

Proceedings

coil.

of

Compiled and arranged by W. C. L. Eglin, secretary and treasurer, and H. Billings, assistant secretary and treasurer. In three volumes. New
York: Published by the association. 1906. Pp.
(6 by 9 inches), lxviii., 662; 573; 240.

paraffined.

the

Cor(6 by

Pp.

ing Ignition Batteries.
The mercury arc rectifier, as a substitute

This book presents books, forms and methods
necessary for the proper organization and management of the business, and the recording of
essential details of revenue, operation, maintenance
and construction also statements as to profit and
In view of the
loss and assets and liabilities.
diversity and comparative scarcity of material data
bearing upon the subject, the book should be of
interest to the accounting departments of publicservice corporations and also to the similar departments of municipal plants. It covers waterworks, telephone exchanges, electric-light plants,
electric-railway systems, etc.

For the condenser one good thin sheet of paper,
such as that used by typewriters, may be used.
Especial care must be taken to see that the paper
and it must be
is free from pin holes and flaws,

If

1906.

Man:

Mercury Arc Rectifier Panel for Charg-

;

No. 34 single

about 4,000
wire to fill the section described.
No. 34 double cotton-covered wire can be used,
but some of the efficiency of the coil will be sacrificed, because fewer ampere-turns can be placed
It is of no advantage to have
in the sections.
the aperture of the sections larger near the end
It
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Now issued in three volumes, the official reports
of the conventions of the National Electric Light
Association are a veritable storehouse of valuable
information relating to the science, art and business
of electric lighting. The twenty-ninth convention
was held in Atlantic City, N. J., June 5-8, 1906,
and the Proceedings are now available in book form.
Volume I. contains the general papers, reports and
discussions presented at the convention, together
with synopses of papers, a general index, names
of members, etc. Volume II. contains the valuable
"Question Box," edited by Paul Liipke. The third
volume is for "Class A" members only. Its 240
pages are devoted to reports of executive sessions. In
it are Mr. Gardiner's paper on the London sliding
scale, the report of the committee on rates and
These
costs, and the report on theft of current.
volumes show much care in their preparation and
are a credit to the association, indicating clearly
the importance and usefulness of the organization.
good portrait of the retiring president, W. H.
Blood, Jr., forms the frontispiece.

A

Alternating-current
lister,

D.

Ph.

New

Motors.

York:

By A.

McGraw

S.

McAl-

Publishing

Company. 1906. Pp. (6 by 9 inches),
with 122 diagrams. Price, $3.

ix.,

278,

MERCURY ARC RECTIFIER PANEL FOR CHARGING IGNITION
BATTERIES.
lighting circuits this

usually not generally availalternating current being generally used for
electric lighting.
Even where direct current is
available, the voltage is higher than that necessary
in charging two to six cells of an ignition battery, and it is necessary to introduce a greater
or less length of wasteful resistance in series with
batteries
while they are charging. This is, of
course, very uneconomical
in fact, 85 per cent,
of the current may be wasted in heating the reis

able,

;

sistance.

The mercury

arc rectifier, developed by the Gen-

eral Electric Company to met these conditions,
consists of a mercury-arc-rectifier tube having a
sufficient capacity to charge five cells of the ordinary ignition type.
This tube is mounted com-

During his experience in instructing engineering
students in alternating-current phenomena the author became convinced that the difficulties encountered in endeavoring to ascertain the causes for
various effects described in available electrical literature were due largely to vague, confusing and
inconsistent use of technical terms. With this idea
in
mind he has prepared a work in which the
electromagnetic phenomena of alternating-current
motors are dealt with in as simple a manner as
consistent with
accuracy. Much attention is
is
given to graphical diagrams and examination of
the facts upon which they are based.
The first chapter treats of single and polyphase
currents and economy of conducting material. The
induction motor is then discussed, especial attention
being given to its use as a generator and its

pactly with switches and rheostat upon a slate
panel 16 inches wide and 28 inches high. Referring to the illustration, in the lower right-hand
corner of the panel can be seen the starting switch,
at the opposite side the load switch, while between
the two is a small rheostat arranged in series
with the load so as to adjust the voltage between
the limits necessary for charging from two to five

features.
The magnetic field in induction motors is dealt with, and especial attention
is given to the magnetic field of polyphase motors.
Synchronous motors and converters, with the distribution of heat loss in armature coils and characteristic performances, are then treated, and a
short discussion is given of the relative advantages of delta and star-connected primaries. The
chapter on repulsion motors treats of them, both
graphically and algebraically, and in the same way
series motors are dealt with.
The book concludes
with a short chapter on sparking in commutator

rectifier method of charging is well adapted
private as well as public garages because of
convenience,
simplicity and economy.
its
In the
public garage it will pay for itself in six months,
while the convenience and reliability with which
the owner can charge his ignition batteries make
equally well suited to the private
this method
garage.

transforming

motors.

The author uses care and discrimination in using
words as "field," "power," etc., and it is
surprising how much clearer the explanations of
alternating-current
phenomena are when "field"
such

means one
magnetism,

thing, and not at one time
another iron and at .still another
copper. In giving unusual attention to these minor
but important points the book becomes a source
of information that is valuable and easily understood by anyone familiar with the fundamental
facts of electricity and magnetism and who has
some knowledge of the lower branches of mathedefinite

at

matics.

The Argenta Light and Power Company
genta, Ark., has
stock of $60,000.

of Arbeen incorporated with a capital

of

battery.
a mercury-arc-rectifier outfit will charge
a five-cell ignition battery in eight hours. At
ordinary rates for electric current, this means an
expenditure of about 25 cents a week for keeping
the batteries in first-class order.
The outfit comes
all set up on the panel, with the exception of the
tube, which can easily be hung in its supporting
cells

Such

frame and connected.

The

for

Interurbans Under Hepburn Rate Law.
At the bi-monthly meeting

of the

Central

Elec-

Railway Association held at Dayton, Ohio, on
November 22d, it was declared by members of the
Ohio Railroad Commission that the interurban
roads are in reality common carriers, and will undoubtedly be governed by the Hepburn rate law
the same as the steam roads.
The commissioners
tric

said that the electric roads should be required to
their tariffs with the Interstate Commerce Commission, and should be prevented, the same as
steam roads, from issuing passes or free transportation, or accepting anything but money for transportation.
The attendance at the meeting was large, and the
interest manifested good.
The subjects discussed
were: "Free Transportation: to What Limit Shall
Same Be Issued?" "Impressions from the Columbus Convention," "Limited Service, and Does It
Pay?" "Automatic Couplers." The annual meeting
of the association will be held in Indianapolis on
file

January

17th.
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Combinations of Gases by High-tencombine
and
high-frequency discharge seems to have been proved
by a European scientist, A. Findlay, who says that
he has succeeded in producing hydroxyl by a
direct combination of hydrogen with oxygen, in
spite of the fact that as good an authority as
Professor Nernst thought that such an effect could
not be obtained from the Tesla discharge. In the
accompanying diagram is shown the most effective
apparatus which was employed for making the
combination of any two gases when under the

That

under

different

the

action

gases can be
of the Tesla

made

to

high-tension

compounding

Line Construction.

most complete, the pumps with their motors being
set in special masonry tanks below the water level,

the

now

engines

in

second.

use,

ond.

The pumps, as made by the Morris Machine
Works of New Work, will be of the single-impeller
centrifugal type.
The layout of the stations is

From

the Question Box of the American Street and Interurban
Railway Engineering Association, presented at the Columbus

convention, October

so that the pumps are always primed.
crane traverses each station.

17, 1906.]

feeder wires are partly underground and
(same circuit) have you
experienced much trouble from lightning injuring

and

cables,

how

do

you

The

arrange

— Place

capital

arresters at each end
of the cable, that is, one at the station and one
at terminal end; then install lightning arresters
on the line every 500 feet.

lightning

—

Second Answer. A water resistance thrown
station whenever a storm is approaching
a good protection.

What

is

the

best

ley poles?
First Answer.

spacing

— This

for

interurban

satisfaction.

the

in

glass

tube

diam-

discharge.
closes

lower part

and

it

is

it

at the

large

upper part, while

placed the outlet tube

is

The small tube (B)
electrodes,

A

in the top a tube of smaller

the

in
is

trol-

depends

(F).

serves to contain one of the

surrounded by a copper-sul-

phate solution. Around the outside of the main
tube is mounted a metal band (C), which serves
as the second electrode, so that the discharge is
made to pass across the free space of the tube
between the two electrodes. The tubes (D) and
(E) serve to bring in the gases to. the main

For the hydroxyl combination, for instance, Mr.
Findlay sends in oxygen (or air) through one
opening and pure hydrogen through the second.
After the mixture of the two gases has been
acted upon by the Tesla discharge, the resulting
product (hydroxyl in the present case) is condensed in the cold tube and runs down into a
receiving vessel by the lower tube (F).
Using
such an apparatus, the investigator was able to
collect some 10 or 12 cubic centimeters of hydroxyl,
which he identified by the proper reactions. Other
gases are easily combined in the same way. For
instance, using a mixture of nitrogen and oxygen,
Mr. Findlay obtains nitric acid, while nitrogen

and hydrogen give ammonia.

Blast-furnace Gas Used for Electric
Drive in Milwaukee.
The merchant mills
at Bay View, in

of the Illinois Steel Comthe southern portion of the
city of Milwaukee, have been undergoing extensive
alterations and additions during the summer, without interfering in any way with the regular operation of the plant, the annual output of which
The new facilities are comprised
is 300,000 tons.
in electrically operated traveling carriers
and rebuilt roll trains, in addition to the
compounding
of the present mill engines and the placing of orders for an Allis-Chalmers gas-engine-driven electric
generating unit which will operate on blast-furnace
gas at a very low cost. The works comprise six
plants, employing altogether from 1,700 to 2,000

pany

men.

With blast-furnace gas

available,

as an

unit,

additional

it

was decided

a horizontal tandem, double-acting Allis-Chalmers gas engine, direct connected to a 500-kilowatt 240-volt generator
of Allis-Chalmers design. This unit is to be used
for general power service, having sufficient capacity
to care for the entire load.
For years the waste
gases from the blast furnaces have been burned
under the steam boilers, with good economy, so.
that with the old arrangement the power plant
was operated at minimum expense. When the need
for additional power became apparent, it was obinstall,

is

not

•

so

rigid.

What do you

consider is the proper
above the rail?
First Answer. I consider the proper
trolley wire above the rail at 20 feet
maximum, and not less than 16 feet
trolley wire

—

condition.

Second Answer.

— Eighteen

feet

on

height for
height for
or 22 feet

under

way

crossings.

— An

straight line,

—

—

for Mexico

three buildings will give the company 10 modern
fireuroof buildings.
The secretary of state has been notified of an
increase in capital stock from $125,000 to $200,000
by the Citizens' Telephone Company of Delaware.
According to an announcement made last week
the Cuyahoga Telephone Company of Cleveland
will begin work at once upon a building that is to
house the East End exchange. It will be located
on Eiehtv-first Street and will simply a large secThe switchboard capacity will be
tion of the city.
With the equipment the plant
7,000 telephones.
will cost about $200,000.

to Mexico City. This
Mexico one of the most modern

in use in any city today.
contract for these pumping stations is being
handled through the Mexican Light and Power
Company, which will supply the electrical power

water systems

The

'

Five stations will

be provided with electric motors direct coupled to
their respective pumps and have a total normal capacity of 3,060 horsepower, capable of a maximum
of 5,222 horsepower providing for overload capacity.

The water will be pumped to reservoirs near to
and above the city level. In the first pumpine; station, "Condesa." will be placed three large Westinghouse synchronous motors of 1,200 horsepower
each, pumping 850 liters of water ner second. Two
motor-generator sets will supply the direct current
for exciting the fields of the three motors, and all
necessary switchboard and lighting-arrester equipment is also being furnished. To reduce the voltage
from the Mexican Lieht and Power circuits at 18.000
volts to that required by the motors, 3,000 volts,
the Westinghouse company is supplying nine 400kilowatt, oil-insulated transformers, three to each
motor, capable of 2^ per cent, overload.
Station No. 2, "La Noria," will have two 60-

in

Ohio Telephone Notes.

pump water from Xochimilco

plant.

Frankfort

on the construction of the new building
for the Glen exchange of the Cleveland Telephone
Company will be begun shortly. The building and
equipment means an outlay of about $150,000. The
switchboard will have a capacity of 9,600 lines
and will supply the northeastern section of the city
and the village of Collinwood. The East exchange
building will be ready within a short time and
plans are beine prepared for a new Mario exchange on the West Side. The completion of these

The largest electric motors ever built for use in
the republic of Mexico are now being constructed
at the works of the Westinghouse Electric and
Manufacturing Company, at Pittsburg, Pa., for use
in connection with Morris centrifugal pumps to

Necaxa power

in

Work

City.

its

work

If the
and long-distance exchange in Frankfort.
co-operative companies refuse to cut loose from the
Bell, the Indianapolis company will put in a longdistance board only. The company has already obtained contracts with the co-operative companies at
Colfax, Manson, Geetingville, Mulberry, Rossville,
S.
Kirklin, Michigantown and other points.

Second Answer. On lines where speed does not
exceed 25 miles an hour the trolley wire should
be kept as tight as safety will permit. Tight wire
gives longer life.

from

of Indianapolis are at

Frankfort in competition with the Bell
In the event that a franchise can be
all
the co-operative companies in the
county agree to connect with it, the Indianapolis
company will, it is said, put in a complete local

First Answer. Do not think it advisable to keep
the trolley wire too tight under any conditions.

project will give

square,"

Company.
had, and

average height of 19 feet six

Pumping Stations

"mile

rebuilt.
There were six bidders. The company recently awarded a $15,000 contract for underground conduits.
The managers, agents and inspectors of the Central Union Telephone Company of Northern Indiana held a meeting last week at South Bend for
the purpose of promoting the interests of the company in Northern Indiana. J. L. Putnam, superintendent at South Bend, presided. The meeting was
not open to the public.
Agents of the New Long-distance Telephone

tablish

On lines where speeds do not exceed 25 miles
an hour should the trolley wire be kept as tight
as it can be with safety, or should it be somewhat
slack? Which condition will give the wire the

Electrical

the

Company

inches gives good results.

longer life?

The

$10,000.

and throughout Clinton County making contracts
with the co-operating companies to connect with
an exchange which the company proposes to es-

any

increased to the height required by law over rail-

Third Answer.

cylinder.

to

—

construction

White

tirely

urban lines ?
Answer. Bracket line is cheaper construction, if
properly built, and poles are better for carrying
Side

of
incorporation.

The Hamilton Trust Company

—

lines.

Company

immediately.
of Noblesville has
been appointed receiver of the Union and Carmel
The two compatelephone companies of Carmel.
nies control the telephone business at Carmel, and
country
lines
in
that
vicinity.
The purown several
pose is to effect a new organization under one head.
The Lafayette Telephone Company has awarded
a $65,000 contract for a new switchboard and complete
telephone system to the Sterling Electric
Works of Lafayette. This means that the Independent telephone system in Lafayette will be enin

Poles should be spaced on interurban lines 100 feet apart on straight lines and
50 feet on curves.
What are the advantages and disadvantages of
bracket-arm or center-pole construction and suspension as against side-pole construction on inter-

transmission

of

The Harrison County Farmers' Telephone Company has been incorporated to build a telephone
system in Harrison County, with its principal exchange in Crandall. Thos. J. Stevens, C. B. Anderson and David H. Hurn are the directors.
The authorities of Indianapolis have ordered all
electric service wires of local companies, whether
of high or low tension, to be placed underground

somewhat on the
be constructed. For the or-

Second Answer.

articles

A

type of overhead to
dinary direct-current trolley line with No. 00 or
No. 000 wire, from 100 to no feet seems to give
entire

Telephone

The Indiana Telephone and Telegraph Company

—

at the

is

filed

of Clinton has decided to make improvements involving the investment of $40,000.
The separate
wires will be taken down and cables will be substicentral
office
will
constructed
tuted.
be
and
new
equipped with modern equipment.

What do you find to be the most reliable lightning protection for stations on 550-volt direct-current service, also on 11,000-volt transmission lines?
First Answer.
For 550-volt direct-current stations a lightning arrester at the station on each
feeder and one on each machine gives good protection, provided the line is also properly taken
care of with arresters spaced from 500 to 1,000
feet apart.

Chalmers

County has

arrests?

Answer.

of

traveling

Indiana Telephone Items.

overhead

lightning

(A) has inserted
eter (B), which

A

Where

underground

influence

1906

horsepower motors pumping 300 liters of water per
Station No. 3, "Nativitas," will have two
160-horsepower motors pumping 600 liters of water
per second. Station No. 4, "Santa Cruz," will have
two 120-horsepower motors pumping 700 liters per
second.
Station No. 5, "San Luis," will have two
356-horsepower motors, pumping 800 liters per sec-

partly

APPARATUS FOR THE COMBINATION OF GASES BY DISCHARGES OF HIGH FREQUENCY.

i,

of the steam
instead of putting
in extra boilers and steam engines and using coal
for fuel. By this plan, a saving of gas is accomplished. If this extra gas were used under a
boiler, it would
be entirely insufficient for the
purpose, but if used in a gas engine, it gives a
considerable increase in power, due to the much
higher economy of the gas engine over the combination of steam engine and a gas-fired boiler.

through

tained

blowing

sion Discharge.

December

Seventv-four telephone comnanies were incorporated in the state last year, with an authorized capOld companies increased
ital
stock of $1,257,075.
their capital stock $3,831,700.
C.

Telephone News from the Northwest.

,

The Griggs County Telephone Company has succeeded to the ownership of the local exchange at
Cooperstown, N. D.
The Tri-State Telephone and Telegraph Company
of Minneapolis expects to secure toll-line access to
Chicago by means of the automatic system.
The First Farmers' Telephone Association of

December

i,
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CORRESPONDENCE.

Lansford, N. D., has been incorporated with $14,000
capital.

The Nebraska Telephone Companv

is changing
exchange at Columbus, Neb., into a centralThe improvements will cost $20,energy system.

Continental Europe.

its

000.

Articles of incorporation have been filed for the

Comstock Independent Telephone Company of SarNeb.

gent,

;

capital,

$10,000.

Although the new exchange building

Burlington, Iowa, is practically completed, the Bell Telephone Company will not be able to move into it
for about six months, owing to delay in getting its
new cables from the manufacturers.
The Farmers' and Traders' Telephone Company
has been voted a franchise at Fremont, Iowa.
at

The Dayton (Iowa) Mutual Telephone Company
has

filed

with a capital of

articles of incorporation

M. Lundien heads the list of stockThe company has bought out the Farmers'
Mutual 'telephone Company.
C. L. Wilcox has sold his telephone exchange at
$25,000.
holders.

E.

Alton, Iowa, to J. Dykstra.

R.

Telephone and Telegraph Business

in

Massachusetts.
Under the law passed at the last session of the
State Legislature, the Massachusetts Highway Commission has begun the work of supervising telephone and telegraph companies. The commissioners
found that there were 60 telephone and 33 telegraph companies under their supervision. The cost
of this supervision must be borne by the companies under the jurisdiction of the commission,
the amount paid by each company to be in proportion to its gross receipts.
The commission
called for sworn statements of last year's gross
receipts, and, up to November 15th, seven telephone
and nine telegraph companies had not responded.
Twenty-two telephone and 13 telegraph companies
reported no gross earnings. Thirty-one telephone
companies

reported gross earnings of $7,132,545,
of interstate business, and 33 telegraph
companies reported gross earnings of $308,029, exclusive of interstate business.
The New England
exclusive

and Telegraph Company reported $6,Southern Massachusetts Telephone
Company reported $496,010, the Western Union
Telegraph Company $94,540, the United Telegram
Company,
controlling
a
stock-quotation
Telephone
179,565,

service,

the

the

$52,805,

Massachusetts

District

Mes-

Company $45,821,
Company $37,371, and the
Company reported $21,537.

senger

the Commercial Cable
Postal Telegraph-cable
It has not yet been
decided whether a portion- of the interstate receipts
should not be included in the amounts to be assessed.

GENERAL TELEPHONE NEWS.
At

the recent election
Colo., decided in favor of
franchise.

the voters of Denver,
an Independent telephone

The iNorfolk County (Ontario) Telephone Company has been organized with a capital stock of
$40,00, the head office being at Waterford, Ont.
People's
Home Telephone Company of
Leavenworth, Kan., is constructing a modern plant.
The company is putting up a $20,000 building and
the exchange will be first class in every respect.

The

The Southeastern Iowa Telephone

Association held

annual meeting at Washington, Iowa, recently,
about 40 delegates being in attendance.
E. E.
England of M't. Pleasant was elected president and

its

W. H. Fowler

of Pella re-elected secretary.
is vice-president.

Fred

Dupuis of Sigourney

The

Telephone

Independent

awarded the contract

Company

has

the construction of its
new system at Omaha, Neb., to the Crescent Construction Company, the contract amounting to over
The contract includes the entire equip$1,500,000.
ment for an automatic system, the equipment being
furnished by the Automatic Electric Company of
Chicago.

A

permit to

for

engage

in

the

telephone

business

Milwaukee has been granted to the Milwaukee
Independent Telephone Company by the Common
Council. The mayor immediately approved the ordinance. An agreement was reached between the
successful company and the Milwaukee Automatic
Telephone Company, by which the Automatic company retired from the field and the Independent
company agreed to use automatic apparatus.
in

National Electrical Code.

A

to the National Electrical Code,
dated October, 1906, has been issued by the UnderIt contains
writers' National Electric Association.
the changes and additions to the edition of 1905.
Important changes are announced in the followmotors,
Generators,
(13)
ing rules:
(8)
(1)

November

—

14.
As steam traction is not
the best advantage on the lines which
rim within the city of Vienna, the government is
considering the question of substituting one of the
modern electric-locomotive systems to take the
place of the steam locomotives.
As a considerable
portion of the lines run in subways, the smoke
caused by the locomotives has been considered for
some time past as a serious drawback to the good
operation of the lines, and there are many other
reasons why electric locomotives would be much
better.
With clean and airy tunnels and handsome
trains of modern build, it is certain that the road
would be better patronized by the public. Electric
trains would no doubt run at 2^-minute intervals,
instead of three minutes, as before.
project for
an electric system has been submitted to the department of railroads by the Fr. Krizik firm, one
of the leading Austrian companies.
The locomotives use the direct-current system, with two motors mounted in series. It is proposed to use a line
voltage of 1,000 to 2,000 volts, taking the current
from an overhead wire by means of two parallelogram trolleys placed on the roof of the locomotive.
The total power given by the two motors
would be 400 horsepower, and the locomotive
weighs about 33 tons.
Among the new steam turbines which have recently appeared in Germany, I may mention one
which is built by the General Turbine Company of
Nuremberg. It has three wheel-chambers and is
designed to give 180 horsepower when running at
a speed of 2,500 revolutions per minute.
Such a
turbine is adapted for running dynamos, and a
direct-coupled group is designed with a direct-curThe
rent machine of 550 volts and 230 amperes.
steam consumption of the turbine is stated to be
about 2,000 pounds per hour. The unit has a spray
condenser which takes some 10,000 gallons of coolAnother steam turbine is
ing water per hour.
brought out by Sulzer Brothers, of Ludwigshafen,
which gives 1,300 horsepower, running at 1,500
The turbine is directrevolutions per minute.
coupled to an alternator of 3,000 volts and 130
amperes. Here the consumption of steam is 15,000
pounds per hour.
Two new extensions are proposed for the Paris
One of the branches will continue the
Subway.
Opera- Villiers section, upon which there is a large
traffic, and run it as far as the northeastern suburb
The other extension will take
of Levallois-Perret.

Paris,

working

to

A

place upon the new No. 7 line, which is under way
at present, and is to run from Place Du Danube
By adding the proposed secto the Palais Royal.
tion, the line will run to the Villette Gate in tne
northeastern limits of the city.
At Fribourg, Switzerland, a new company has
been formed to construct an improved type of inIt is
dustrial condenser brought out by Moscicki.
known as the Societe Generate Des Condensateurs
The inventor says that most of the
Electriques.
difficulty in making a practical condenser lies in
Experiments showed
the use of a plane surface.
that the electric density is much greater near the
edges of the plate, so that most of them break
down at this point. But as the proposed remedy,
namely, to thicken the glass, is not very practical
with a plate, he constructs a glass tube form in
which the glass is much thicker at the top and at
In the main
the same time the tube is narrower.
The outer
part the glass is thinner than usual.
coating is of silver and the inside coating is formed
Such a condenser stands a high tenof mercury.
sion and does not break down easily, it is asserted.
At the Milan Exposition appeared a battery of
such condensers having 96 tubes in parallel.
Following the experiments made on the German
railroads with a space telegraphy system for train
signaling,
the Gesellschaft fur Drahtlose Telegraphie decided to continue these on a larger scale
on the Berlin-Heilstatten section, and they have
mast wire erected at the side
been successful.
of the track was connected with instruments placed
The wire was stretched
in an adjoining station.
between two telegraph poles, keeping well away
from the other wires, and was some 60 yards long.
On one of the cars of the train is placed the resimple turn of wire around_ a
ceiving station.
set of insulators on the roof formed the mast wire.
All the instruments in the car are contained in a
portable case suspended upon springs. It appears
that the signals are well received up to_ a distance
Following these experiments, the
of eight miles.
Bavarian Railroad Administration is to have similar ones carried out in the neighborhood of MuA. de C.
nich.

A

A

Supplement

circuits, (14) wires, (17)
switches, cut-outs, circuit-breakers, etc., (24) wires,
slow-burning
sockets,
fixtures,
(42)
(26)
(27)
weatherproof wire, (45) flexible cord, (50) moldings, flexible tubing, (64) signaling systems.
There is also a list of devices and materials
from various makers tested as up to "National
Electrical Code standard."

grounding low-potential

Great
London,

November

Britain.
14.

—The

London

County

Council, in full meeting, has authorized the highways committee to proceed with the electric power
At this
referred to in my notes last week.
bill,
meeting it was decided to apply for parliamentary
powers to acquire land sites at Barking and Erith,
Both these
for the purposes of generating stations.
places are in the eastern portion of the area, one
being on the north of the River Thames, and the
t
other on the south.
The reconstruction of the northern tramway sys-

tem of the London County Council is being rapidly
pushed forward. It was only on May 1st of this
year that the horse lines were acquired from the
companies, but already one section from Islington
to Highbury is completed.
It will thus be possible
soon to get a through tramway communication
with the South of London, for the cars from Highbury run into the subway which connects up with
the Embankment tramways, and these latter will
be opened very shortly.
One of the most troublesome details of the Na-

Telephone Company's service in Great Britain has been the maintenance of its overhead
system. For many years the company has endeavored, at any rate in the towns, to place the wires
underground, and although in some instances its
wishes have been met, on conditions, in others
there has been an unconditional refusal.
new
condition of affairs, however, has arisen under the
agreement between the Post Office and the National
Telephone, for whereas the company will work
the system until 1910, the postmaster-general in the
meantime is the nominal owner of the undertaking,
and has a good deal of supervision with regard
to the maintenance of the system.
The postmastergeneral, through his engineers, being also in favor
of underground wires on the score of greater
safety of working, it comes about that town councils
which have hitherto held undisputed sway
over the company now find themselves in antagonism to the government, much to their discomfiture.
Under his statutory rights granted by the
telegraph acts, the postmaster-general may bring
sufficient pressure to bear to gain the desired end,
where the request is. reasonable, and more than
one instance of this kind has occurred since the
agreement referred to above was entered into.
case
in point is at Grimsby, where an uncompromising refusal to the company has given place
to a "sweet reasonableness" toward the postmastergeneral, after the receipt of a communication very
much to the point.
As was generally predicted, Dr. Glazebrook's
presidential address to the Institution of Electrical
Engineers contained a good deal of reference to
the question of units. There was a lot of history,
and although there is not space to make a lengthy
reference to the other portions, it may just be
pointed out that the address makes the remark
that the whole question is about to be subject
tional

A

A

to

revision.

ton
late

and
Prof.

The balance made by Professor Ayr-

Mr.
V.

Mather,
Jones,

collaboration

in

has

proved

to

be

with
a

the
great

success.

One of the earliest, if not the earliest, advocates
of single-phase traction as the real solution of
the railway problem, has been Mr. W. M. Mordey,
in conjunction with his partner, Mr. B. M'. Jenkin.
These two gentlemen read a paper enunciating
these principles in 1902, since when there has
been a gradual justification for the views then
put forth. Hence it is not surprising that in a
paper last week on this same subject by the same
authors, some little satisfaction was expressed at
the present trend of events in this particular branch
point was made, too, as to the
of the industry.
comparatively small advance made meanwhile in

A

continuous-current working.
Particulars are published of a patent which has
been granted in Great Britain which embodies the
principle of the well-known Heilmann locomotive,
which made its appearance on the Continent some
years ago. In this, it will be remembered, there
was a small generating station carried on the locomotive. The present locomotive differs in the
respect that a steam turbine instead of a reciprocating engine is made use of. Each truck is carried upon eight wheels, four of which are each
driven by electric motors, the current for which
is supplied by a dynamo direct coupled to a steam
turbine.
A locomotive boiler supplies the necessarv
steam.
Quite a number of cable makers are notifying
increases of prices in consequence of the upward
tendency of the price of copper and other raw
materials.
An installation

of wireless telegraphy on the
Forest system has just been completed between
the Norfolk and Lincolnshire coasts of the Wash.
The Postoffice has acquired the installation, but
it is not clear for what purpose it will be used,
for it is stated that the public will not be allowed the use of the service, but that the works
will be in charge of men belonging to the coastG.
guard.

De

Dominion

of

Canada.

Ottawa, Ont., November 24— The town of Amherst, N. S., is an important industrial center of
Canada, and it is believed that with the impetus
given by cheap electric power from the mouth of
the Chignecto coal mines it will soon become one
of the greatest manufacturing cities in the Dominion.
The pole line from Chignecto mines to Amherst is completed and the power stations at each
end are well under way, so that it is anticipated
by the first of February next the whole plant will
be in operation.
The Ontario government's hydro-electric power
commission has so far received applications from
various municipalities

horsepower.
requirements can be
120,000

power

to the extent of
stated that Toronto's
supplied at $20 to $23 per

for

It

is
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question is being asked whether
Development Company will furnish
the government or will some rival
company have to be asked to do so, or, in the
alternative, will the company's plant have to be
expropriated? The company has secured two longterm customers who will pay $35 per horsepower
for their energy. They are the Toronto Railway
Company and the Toronto Electric Light Com-

The

horsepower.

Electrical
this power to

the

pany, the latter being also the
of the Electrical Development

distributing

Company.

agent
Forty-

and towns in Ontario have applied to the
commission for assistance to get electric power.
The demand is double what was expected.
Toronto has at last received electric power from
Niagara Falls. It was sent over the wires of
the Toronto and Niagara Power Company, on
November 19th, and the officers of that company
had the satisfaction of witnessing the achievement
of their ambition. The spacious transforming station on Davenport Road was illuminated with
electric current generated by the turbine at the
Electrical Development Company's works at Niagara Falls. There was no formal ceremony to
mark this most important event in the history
six cities

development. The intention to make an experimental test of the line was
not made known to any but the officers of the
company and a few of those more immediately

Toronto's

of

industrial

interested.

The Light and Power Company

of Peterboro,
has offered to dispose of its business to the
If the
city at cost, free from all incumbrances.
city will purchase, the company agrees to furnish
the city with power at $15 per horsepower per
year, sufficient to provide for the present lighting
business and extensions for three years. The company also agrees to provide the corporation with
500 additional horsepower for manufacturing purposes at $15 per horsepower as part of the offer.
The overture also includes the gas house and
business of the company, but does not take in the
power generating plant. It is estimated that it
will require about $250,000 to take full advantage
of the proposition, which is now under consideraOnt.,

of the

tion

W.

City Council.

New

England.

Boston, November 23.— The Consolidated Railway Company has bought control of the Bennington and Hoosick Valley Electric Railroad Company, which operates an electric railway between
Bennington, Vt, and Hoosick Falls, N. Y. The
road will be extended to Troy, N. Y., and will
enter that city over the Union Traction Company's

The Hartford (Conn.) Court

of

Common Coun-

enacted an ordinance providing that all
electrical apparatus and wires, whether permanent
or temporary, in any building used for theatrical
or public assemblies and with a seating capacity
for 1,000 persons, shall be under the direct super-

has

cil

control of a competent electrician who
This ordiis approved by the city fire marshal.
nance pleases the fire underwriters and may lead
to a reduction in fire insurance rates on such
buildings.
The Atlantic Insulated Wire and Cable Company
suffered a loss of $225,000 by a recent fire in its
It leased the property,
factory at Stamford, Conn.
but it will now build a plant on a site it had
vision and

recently bought.

The Massachusetts gas and

electric-light

com-

preparing a pamphlet giving in
missioners
systematic form all the existing laws relating to
gas and electric lighting.
Commissioner Clinton
Railroad
Massachusetts
White has returned from a trip to Buffalo, N. Y.,
Toronto, Ont., Detroit, Mich., Indianapolis, Ind.,
and Washington, D. C, where he inspected fenders
and safety devices in use on street cars. He was
accompanied by Allan Brooks, assistant clerk for
the commission.
The Edison Electric Illuminating Company of
Dedham,
Boston pays taxes amounting to $2,694
are

m

Mass., this year.

Two

General

Electric

7H-kilowatt

rotating-field

construction for laboratory
work have been bought for the new laboratory
of the Worcester Polytechnic Institute. The Institute's branch of the American Institute of Electrical Engineers held a meeting on Monday evening at which five members gave accounts of their
last summer's practical cxneriences with the Westinghouse Electric and Manufacturing Company, the

generators

of

special

American Telephone and Telegraph Company and
the Boston and Northern Street Railway Company.
The Boston Elevated Railway Company has announced that on January 1st it will increase the
wages of 5,300 men, adding $160,000 per year to
its

payrolls.

B.

New

York.

December

cannot be said yet when the electric passenger service over the New York Central to and from the
suburbs will be put on, but it will be within a
short time.

The New York

Central and the

New Haven

lines
station in the

have obtained a rental for an annex
basement of the Grand Central Palace, on Lexington Avenue, for a period of three years. The new
station is practically ready, and a large force is
working on the tracks, switches and electrical connections.
Before the public uses the new stations
dummy trains will have to be run into and out of
to prove that everything is in working order.
it
The engineers have been working on the plans for
the diversion of traffic for two months.
There are
to be 14 tracks in the new stations, 10 of which
These
are to be equipped with the third rail.
run from the switching yards into the basement of

Grand Central Palace.
The Broadway subway express

the

trains to OneStreet were started on
November 19th, and it is said that they are operated
at such a slow speed that the service is not as yet

hundred-and-thirty-seventh

satisfactory.
suit has

A

been instituted against the Interborough Rapid Transit Company and the New York
City Interborough Railway Company by the Rapid
Transit Commission to restrain the Interborough

company from selling electric power to the City
Railway Company.
The latter corporation maintains a surface railroad between Manhattan and the
Bronx in One-hundred-and-eighty-first Street, and
obtains all its power from the subway comoany.
It is contended by the plaintiff that this is in violation of the contract with the city,

subway was

made when

tral

trains

Station.

Bids for construction work on the new line of
Cleveland, Brooklyn and Elyria are being re-

the

ceived.

A

temporary restraining order has been issued
the city of Cleveland to prevent the award-

against
ing of
of the
claims

a contract for a police signal system.
One
unsuccessful bidders brought the suit and
that the specifications were such that other

companies could not bid.
A committee has been appointed by the Village
Council of Lakewood to ascertain the price the
Cleveland Electric Illuminating Company is willing
to pay for the municipal plant.
Several attempts
have been made to get the consent of the people
to the issue of bonds to enlarge and improve the
plant, but each time the vote has been against it.
The Rocky River Water, Light and Power Company of Cleveland has increased its capital stock

from $75,000 to $100,000.

Thomas
franchise

Childs of

L.
to

build

Akron has been granted a

an

railway

electric

through

Portage County.

The report that the Everett-Moore syndicate is
negotiating for the Pennsylvania and Ohio lines
and some others about Ashtabula has been denied
by E. W. Moore.
Business men of Chillicothe and Hillsboro are
endeavoring to organize a company to build an
electric railway between the two points.
O.

M'.

C.

Indiana.
on January 1st the Indiana Union Traction Company and the Ft. Wayne and Wabash Valley Traction Company will be merged.
For the last year
the companies have been closely affiliated. If this
merger is completed, it will give the Union Trac-

ments were made.

tion

said that nearly 300 surface cars an hour
are operated on the bridge, and about 90 six-car elevated trains are run around the terminal in Brooklyn.
This is said to be the limit of the terminal
operation under the present conditions, and no
improvement can be expected unless needed terminal and other facilities are provided or the Man-

Valley

It

is

hattan bridge rushed to completion.
The Atlantic Telephone Company sent to the
Board of Estimate a letter on November 19th in
which it set forth the rates it would afford New
Yorkers if granted a franchise. Among other
things, the letter said that the company proposed
to give an unlimited business service covering all
the boroughs of Greater New York at $120 a year,
an unlimited residence service covering all the boroughs ot Greater New York at $60 a year. For
subscribers who do not wish to contract to the
above prices, there will be a charge of five cents
per message between all of the boroughs of Greater
New York, the subscriber to guarantee a minimum
of $30 a year per telephone.
The Hudson Tunnel Company has given up its
plan of building a power house for the tunnel from
Cortlandt Street, New York city, to Jersey City,
N. J., and the 15,000 tons of steel and iron girders
unloaded there last summer for use in the proposed power house is being removed. It has been
said the company intended to spend $2,000,000 on
Work on the foundations was
the power house.
stopped by a strike soon after it began, and has not

been resumed.

C.

I.

C.

Ohio.

—

November 24. Arguments in the
Cleveland,
blanket-injunction case of the Cleveland Electric
Railway Company against the Forest City Railway
Company were heard in Common Pleas Court this
week. The attorneys for the Cleveland Electric
contended that the franchise granted the new company are void, because the mayor is financially
He has admitted that
interested in the company.
he guaranteed the stock of the company and stood
good for purchases of material and any damage
The Forest City people claim
that might be done.
that this is not a financial interest in the senseintended by the laws. The franchises that were
granted through him are valuable, and might not
have been obtained had he not been mayor. The
case, has assumed an interesting phase, as it hinges
on an old statute requiring that no member of
the City Council shall have any profit from contracts awarded or by any action taken by that
body.
Articles of incorporation have been issued to the
Cleveland and Sharon Traction Company, capiFrancis Morgan, president of
talized at $2,500,000.
the

Cleveland and Sharon Electric Railway

Com-

burg.
Forty-eight electric-railway companies have been
incorporated within the last year, with an aggregate capital stock of $9,340,000 authorized. During
the same period existing roads increased their cap-

may

state.

built.

Experimental electrically operated
have been running on the line near High
Bridge and have been used for switching purposes.
The use of the trains has been more for the pracIt
tice of the railroad men than anything else.

rent

York

stock $56,676,000. These figures are from the
sheet of the report of the secretary of

advance

In a statement given out by him on November
22d, General Manager John F. Calderwood of the
Brooklyn Rapid Transit Company expressed the
opinion that traffic conditions on the Brooklyn
bridge were becoming dangerous, and hinted that
there might be a serious straining of the structure
some day, if not a breakdown, unless improve-

be put into the third rails of the New
Central lines down as far as the Grand Cen-

—

York, November 24. Arrangements are
practically completed so that the full electrical cur-

1906

the

and associates are interested in the new
company, which is believed to be a reorganization.
The original plan was to build a road from Leavittsburg to Sharon, Pa., forming a continuation
of the Eastern Ohio lines, which reach Leavitts-

New

ital

i,

pany,

Indianapolis,

November

Company an
line

—

It

is

reported that

into Ohio, the Wabash
extension to Lima, Ohio.
the largest interurban sys-;.

outlet

having an

The merger would make
tem

24.

in the world.

Following the retirement of General Manager
William Cummings of the Muncie and Portland
Traction Company, Fred W. Woodcock, auditor,
has been succeeded by E. J. Skehan, formerly with
the Chicago and Milwaukee Electric Railroad Company.
Fred Meeker, local agent, has been succeeded bv E. B. Lincoln and Robt. Matson has
taken a position in the new auditor's office.
The people of Marion are trying to keep the
Electric Company of America from buying the municipal plant.
The people are resenting what they
call the invasion of a trust.
The Electric Company
of America is an incorporation formed under the
laws of New Jersey for the purpose of buying and
operating electric, gas and water plants.
It owns
the Marion Electric^ and Heating Company, the
Muncie Electric Light Company, and is said to be
laying plans to secure control of such plants in
numerous other cities.
The question as to whether municipal ownership
and operation of electric-light plants is a success
is
now being discussed in Crawfordsville, Richmond, Muncie, Marion, Anderson and other Indiana
cities.
The advocates of the municipal plants insist
that a trust is trying to step in and stifle all com-

7

petition

in

electric

lighting

in

these

cities.

The

charge has been made that the trust has induced
employes of city plants to shut down and otherwise
depreciate the service under an alleged report of
inefficient machinery, etc., in order to disgust the
people wth municipal operation. The conditions
of municipal lighting in several cities are such as
to demand an investigation.

The Light, Heat and Power Company of Connersville is installing a 900-horsepower turbo-generator, which was ordered nearly a year ago.
The municipal electric-light plant of Greenfield is
and is in need of a general overhauling and installation of new machinery.
Frequent breakdowns recently have left the city in
darkness.
The installation of new machinery is
now being considered.
A series of lectures by users of electric machinery in Indianapolis are being given at the Y. M. C.
A. each week.
The first lecture will be given by
Paul G. Winter, electrical engineer for the Jenney
Electric Manufacturing Company, on the subject,
"Electric Motor and Generator Troubles and Their
Remedies."
S. P. Shultz and many other farmers are interested in a plan to build a dam across the Mississinewa River
at
Pearson's Mill, in Wabash
County, and the construction of a nower house to
generate electricity for the purpose of furnishing
light and power to the farmers in that community,
as well as several enterprising villages.
The promotors brought engineers to the site, who declared
greatly overloaded

the plan

The

feasible.

Lime Company of Huntington,
operating a large number of lime kilns,
has decided to electrify all of its kilns, crushers,
compressors and all other machinery operated in
about 30 different plants. President Martin says
that he is confident that electricity is the cheapest
power they can secure.
E. A. Bergquest of Hammond has been notified
from Washington that he has been appointed an
which

Western

is

December

i,
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electrical engineer
Corps service.

the

in

United

States

Signal

and

The Muncie, Hartford and Bluffton Electric line
road in
is claiming the distinction of being the only
the county maintaining gates at crossings with a
steam line where the steam-line crews are obliged
to stop and open the gates across the right-of-way.
The Indianapolis and Cincinnati Traction Company has turned its high-tension current into the
from the Rushville power plant,
and put four new cars into service. The company
has also remodeled a commodious and convenient
Shelbyville division

passenger

station

at

Connersville.

week the Indianapolis and Northwestern Traction Company began accepting freight
During the

last

the extreme western
point of the interurban system, for points touched
by traction lines in Indiana and Ohio, insuring
quick service to extreme points in the eastern part
of Ohio and to a few points in adjoining states.

shipments at Crawfordsville,

Illinois.
Peoria,
filed

November 24.— Incorporation papers were
for

today

Company.

The

the Peoria and Canton Railway
directors are S. L. Nelson, W. M.

McKinley, George M. Mattox, Charles Zilly and
Watson, Jr. Mr. Nelson, who is manager
that men
of the Peoria Railway Company, stated
preliminary
will be placed at work at once on the
This makes another road in the Illinois
surveys.
Traction Company's system.
The St. Louis Terminal Electric Railway has
purchased 25 acres at a cost of about $700,000 at
Salisbury and Hall streets for terminal facilities.
This is in anticipation of the completion of the Illiconnois Traction Company's system which will
nect with the East St. Louis and Suburban Railway
Louis.
at Granite City, and from there to East St.
The completion of the Peoria and Ottawa will
make another link in the St. Louis-Chicago route.
The Chicago terminal has not been announced as
completed
yet, but the officials say that all will be
before the end of 1907.
The Peoria Railway and Terminal Company has

R H

to
been incorporated with a capital of $1,000,090,
Railway,
take over the Peoria and Pekin Terminal
which is now in a receiver's hands. The company
to
will also ask the City Council for a franchise

operate
plan is

a

local street-railway line in
to double-track the road

now

Pekin.

The

between Pe-

and Pekin, thus giving terminal facilities for
steam roads.
,
The Tri-City Railway and Light Company of
and
fares,
in
reduction
Davenport has announced a
per
also cut the price of gas from $1.25 to $1.10
thousand feet.
Peoria merchants have framed an ordinance for
wherein
the Peoria Gas and Electric Company,
they set the price of gas, steam and electricity for
a period of eight years. No action has been taken
on it, as the rates are considered to be too low
The company has compiled a
by the company.
statement showing the population and price of gas

oria

.

in

the consoli-

Railway
Consolidated
Springfield
the Springfield and Eastern Company, has submitted a proposition to the City
Council of Springfield to furnish terminal facilities
to all interurban roads that are granted admission
to the city of Springfield.
Lyman Call, who had charge of the electric-light
of

the

Company and

Cuba, 111., has moved to Joliet.
been succeeded by S. Walters of Astoria.
plant at

He

has

V. N.

Pacific Slope.
San Francisco, November 22.— The Southern Pa-

Railroad Company has sent the approved
plans to General Manager E. E. Calvm at San
Francisco, with the announcement that $1,126,925
has been set aside for electrically equipping the

cific

company's local steam

New

in

Oroville,

addition to

its

Eastern

Blackwell, who is to supervise the construction of
the power-transmission plant at the Big Bend of
the Feather River, is now on the coast. About 300
men are now employed on the hydraulic work, and
the force will be increased during the winter. Considerable road-building will have to be done in
connection with the project, which contemplates the
construction, later, of several other plants, besides
the initial installation of 50,000 horsepower near
the Big Bend.
Large generating units will be inAn
stalled,
probably of 15,000 kilowatts each.
available head of 525 feet of water will be utilized.
Electric power will be sold in the mountains for
mining and in Oroville and elsewhere for manufacturing purposes before the 180-mile pole line is
completed to San Francisco.
The Postal Telegraph Company has decided to
enter the state of Nevada.
The company's telegraph lines will probably follow the rails of the
Western Pacific Railway Company, now being laid
westward from Salt Lake City through Nevada.
There will also be lateral telegraph lines off the
main line of the railway, including a 30-mile line
to Reno and a line to Carson, Nev.
The Seattle Electric Company, which is now installing the equipment in its new power station in
Georgetown, a suburb of Seattle, Wash., has been
granted building permits for the erection of five
The
additional structures of reinforced concrete.
work will be done under the direction of F. B.
Gilbreth, who had the contract for the main power
station, now nearly completed.
This building is of
reinforced concrete and the total cost of the plant
nearly $500,000.
The proposed new buildings,
is
which will cover 130,000 square feet of the 18-acre
tract of land owned by .the company, include a
storeroom, costing $25,000; car barn, $14,000; machine shop, $20,000; erecting shop, $15,000, and a
paint shop, $18,000.
The new station building was
undamaged by the recent floods which inundated
the surrounding country, as the concrete foundation is carried on heavy piling.
A.

Northwestern States.

—

Minneapolis, November 24. The Twin City Rapid
Transit Company has acquired the trolley line to
Robinsdale from the North Side Street Railway
Company. The line will be added to the system
known as the Minneapolis and St. Paul Suburban
railway.
This is the last of the independent troltrolley lines in the vicinity of the twin cities.
ley line from Minneapolis to Anoka -may be built at

A

The new
has

Auburndale, Wis.,

electric-light plant at

been completed.

Browne is negotiating
chase of the street-railway system at
Iowa, and if successful will build
line to Ferguson to connect with the
Hamilton

for the purMarshalltown,
an interurban

C, M. and

lines,

extending from Ala-

on
city to Oakland Mole, via Fruitvale, the tracks
First Street, Oakland, and the narrow-gauge line
extending from Alameda Mole to the corner of
Fourteenth and Webster streets, in Oakland, are
also to be included in the proposed electric-car
system. Fifteen miles or more of double tracks
are included in the district to be covered in this
steam-power electric generating station
manner.
be installed at Alameda Point. It is also
is to
reported that the Southern Pacific company is preparing to extend its present local lines, and will
operate large electric cars on them. The cars will
be provided with direct-current motors operating
on 500 volts. High-tension alternating current will
be generated and distributed to sub-stations, where
will be stepped down for trolley use.
it
In the matter of the new Home Telephone
Company's franchise, the town trustees of Berkeley,
Cal., recently reversed their previous action
in cutting down the life of the franchise from 50
years to 35 and in reserving the right to fix
The ordinance has just been
rates.
telephone
passed to print, with 50 years fixed as the life

A

of the franchise and without restriction of rates.
The franchise will be sold to the highest bidder on

Company has opened an

at Columbia University, he established and
edited for seven years The American Chemi.st.
M'r. Robert McF. Doble of Colorado Springs,
formerly of San Francisco, has been retained as
consulting and supervising engineer by Messrs. Curtis & Hine, general managers of the
recently organized Central Colorado Power Company, in the

development of
projects on the

electric railway

large

their

power

hydro-electric

Grand River, Colorado.

James T. Hanford, who joined the service of
Western Union Telegraph Company in 1862,
has been appointed manager of the office at Cleveland, Ohio, to succeed Frank C. Hackett, who
the

resigned

engage

to

in

another

line

of

business.

Hanford has been operator, wire chief, night
operator and city solicitor for the company
and comes to the new position well prepared.
M'r.

chief

To the ingenuity of Mr. A. L. Hadin, chief
engineer of the South Side Elevated Railroad Company, Chicago, are due many of the features which
make the power house of
the South Side company
a

Mr.

for
model
Hadin has

charge

of

the

efficiency.

been

in

company's
and equip-

power houses
ment since the motive
power was changed from
steam to electricity, nearly
nine years ago, and during
this time the plant, which
is described and illustrated
in
this
issue,
has never
once failed to perform its
function of supplying current

to

the

rolling

stock.

L. HADIN.
of
resourcefulness and energy,
and not only in the building of the power plant
with which he is identified, but in the operation
of the large transportation system, is his engineering skill evident. His engineering education was
gained in practice. Born in Sweden, 46 years ago,
he came to America in 1880, going to Clay Center,
Kan., where he eventually was put in charge of
the waterworks.
In 1886 he went to Hutchinson,
Kan., for the same company, to take charge of its
water, light and gas plant there. Next he removed
to Aurora, 111., where he was chief engineer and
master mechanic for the Aurora Street Railway
Company for six years. On December 1, 1897,

M'r.

Hadin

is

man

a

Mr. Hadin was called to Chicago and was made
chief engineer of the South Side Elevated Railroad Company, which position he still' holds. Mr.
the

entire

confidence

of

the

officials

his company, and his pleasant disposition and
generous nature have won for him many friends
wherever he is known.

of

ELECTRIC LIGHTING

St.

The

P. railroad.

The Walker

istry

Hadin has

an early date.

from Minneapolis

to

Louis Park and Hopkins has been formally
turned over to the Twin City Rapid Transit Company, the purchase having been made some time
ago.
No change in the service is contemplated for
the present.

citizens of Vedelia, Ga.,

have voted to issue

$14,000 in bonds for the purpose of operating a water

and

light

plant.

said that the Minneapolis General Electric
Company will build a large new sub-station in Minneapolis, Minn.
It

is

The Commercial Club

The Texarkana (Texas) Gas and Electric Company has purchased the plant of the Texargana
Light and Traction Company.

A

The Hagerstown (Md.) Spoke and Bending
Company is in the market for an electric-light

at Grand Forks, N. D.,
trying to interest capital to establish a streetrailway system in that city.
municipal electric-light plant will be constructed at Washburn, Wis., the result of the recent election having been in favor of such a move.
The R. E. Jones Company is completely reconWabasha,
at
structing its electric-light system

is

M'inn.

The Milwaukee Western Electric Railroad Company has been incorporated by William Ross of
the Milwaukee Engineering Company and others
for the purpose of building trolley lines to Juneau,

Beaver

Wauwatosa, Hartford,
It
is
mowoc, Wis.

Dam

temporarily

and

Ocono-

capitalized

at

IM-

$5,ooo.

meda Mole to High Street, Alameda. The Alameda broad-gauge system, extending from that

December 24th.
The Western Power

in

Cal.,

San Francisco offices.
M. A. Viele of the
York engineering firm of Viele, Cooper &

St.

56 cities in Illinois.

The Interurban Terminal Company,
dation

office
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PERSONAL
Curie,

band was appointed

February

14,

1876.

Dr. William H. Chandler, emeritus professor of
chemistry at Lehigh University, died at his home
He was 65
in Bethlehem, Pa., on November 23d.
years of age. Dr. Chandler was born at New Bedford, Mass. He was graduated from Union College
and later taught there as a professor of chemistry.
For three years Mr. Chandler was instructor at the

With his brother,
Mining School.
Charles Frederick Chandler, the professor of chem-

Columbia

Neb., for the purpose of building a $10,000

power

station.

The Pacific Coast Development and Security
Company of San Diego, Cal, has been organized
with a capital stock of $i,ooo,coo for the purpose
of developing power for lighting and other purposes.

John Campbell, Arthur Small and Frank Turnbull
are incorporators.

6LECTRIC RAILWAYS
The Tecumseh and Norman Traction Company

to

The citizens of Brantford, Ont.,- are now engaged in the pleasant task of raising $40,000 for
a monument to Prof. Alexander Graham Bell,
who invented the telephone while a resident of
the outskirts of that city. Professor Bell will be
60 years of age in March next, having been born
He accompanied his family
in Scotland in 1847.
The first telephone patent was
to Canada in 1870.
granted on

The Omaha (Neb.) Electric Light and Power
Company has purchased a site on Auburn Hill,

who on

the death of her hussucceed him in his Paris
professorship, has delivered her first lecture at the
Sorbonne (on the subject of the theory of electrons). There was a very large audience, but anything of the nature of a public demonstration afterward was avoided.

Madame

plant of about 250-light capacity.

Tecumseh, Okla., has
capital stock of $1,000,000
Tennison and others.

of

been organized with a
by S. P. Mitchell, M. H.

The Prosser Traction Company of Prosser,
Wash., has been incorporated with a capital stock
of $150,000 by Fred Finn, G. A. Tobb and others.
The company proposes to secure power from the
Yakima

River.

Patterson, promoter of the Grand Rapids
and Kalamazoo Valley Electric Railroad Company,
has announced that the bonds have been sold and

W. H.

The contract
the building of the road is assured.
is
also let for the building of the road, which
is to begin March 1st, and to be completed within
a year.
Grading of the Jackson, Ann Arbor and Detroit
the Boland road, has begun near Dearborn. The road takes over the Detroit, Plymouth
and Northern and the old Boland road. The latter has tracks laid from Jackson to within eight
Railway,

miles of Ann Arbor. The third-rail system will be
C. A. Osborne of New York is president
used.

;

WESTERN ELECTRICIAN

452
of the company, George W. Meecham of Battle
Creek, secretary; N. S. Potter, treasurer, and W.
A. Boland, vice-president.

Henry M. Richards, president of the Washington
Water Power Company of Spokane, says that the
company expects to have the interurban car service
running into Cheney, Wash., 118 miles, by next
The company has taken over the Spokane,
Cheney and Southwestern Company, formed to build
a line from Cheney to Hayford to connect with its
Medical Lake line.

July.

The Suburban Railway Company, with headquarEast

ters in

Louis,

St.

is

to

spend $20,000 for the

improvement of the city service in
The company has bought a 60-foot

Belleville,
lot,

111.

on which

Storage batteries
a sub-station will be established.
The system is calculated^ to
will be installed.
equalize the power distribution for the city lines
and to supply power at all times for the proper
operation of the local cars.

The Coeur d'Alene and Spokane Electric Railway Company, part of the Spokane and Inland
system, has placed a contract at Philadelphia for
The order
additional rolling stock and equipment.
calls for an electric freight locomotive, six passenger cars and two parlor observation cars, which
d'Alene,

,34

miles,

Blackwell

F.

between Spokane and Coeur
which is made in an hour. R.

operated

be

will

manager of the

is

road.

the Nevada Transit Company
Buck and
from Messrs. Fleishhacker, Waller,
Martin by Senators Newlands and Nixon of
stockholders
in
Nevada, who are the principal
the Reno Development Company, is expected to
be closed soon. The price has been stated as
$250,000. The Transit company has a three-mile
electric railway in operation between Reno and
Sparks, Nev. It is said that several hundred
thousand dollars will be expended by the new
owners in extending the road westward to Laughton Springs, southward to Moana Springs, and,
possibly, to Lake Tahoe, later on.

The purchase

of

POWER TRANSMISSION.
an

L.

The Cataract Power and Conduit Company of
Buffalo, N. Y., is sending out a neat booklet in
which are reproduced a long list of testimonials
from users of Niagara power. Almost every class
of manufacturing is represented among the letters
shown and all pronounce Niagara Falls power an
unqualified success as utilized in their industries.

of the Sunset Telephone Company.
Electric-power
transmission will be the general subject of five lectures by John Harisberger, general superintendent
of the Seattle-Tacoma Power Company.
Everyone
interested in the subjects is invited to attend.

In the "stuffing" of a bag attached to an attractive card befitting the turkey season is a statement
from the Phoenix Glass Company, 15 Murray
Street, New York city, that its inner-globe proposition is a cause for thanksgiving to all who accept
it.
The company also furnishes outer globes for
electric, gas and
Its glassware
all lighting systems.
combines design and quality. Catoil
all systems
alogues will be sent upon request.

—

town

in

darkness.

The American Wire Rope News

is a publication
every three months in the interissued
ests of the American Steel and Wire Company,
which has its Chicago office in the Rookery Building.
The paper is brought out to assist users of
wire
rope in securing the size, quality and construction of wire rope most suitable for their needs.
The issue for October, 1906, contains much valuable information about the company's products, instandard wire ropes
cluding full-size views of the
and the methods of making calculations for derrick

which

is

The paper

ropes.

on the
tiger's

front

page

is

attractively

there

is

a

illustrated,

fine

picture

and
of

River Power

Little

has been

The Fremont Power Company

is

installing

an

electric-power plant at Granite, Ore., the power for
which is generated from Olive Lake and Lost Creek,
south of Spokane.
Olive Lake, ico acres, will be
the reservoir during the dry season.
To increase
the capacity of the reservoir a large dam has been
built across the outlet from the lake, till now they
have a reservoir capable of holding 200,000,000
cubic feet of water.
The power house is built of
concrete blocks.
It
is
intended to house three
100-kilowatt generators, which are connected to
Pelton wheels.
The power house is on Congo
Creek.
A transmission line is being constructed
from the power house to Bourne, 20 miles. There
will be six large copper wires in this line, strung on
poles set 120 feet apart.

PUBLICATIONS.
City Publishing Company of Chicago has been granted incorporation papers.
The
incorporators are Herbert A. Seymour, John F.
Gilchrist and Wm. A. Fox, all of the Chicago Edison Company.

The

Electric

Regulations and instructions concerning denatured alcohol, under the act of Congress of June 7,
1906, have been published in pamphlet form by the
commissioner of internal revenue, Washington, D.
They are designated as Regulations No. 30.
C.

The Cutler-Hammer Manufacturing Company of
Wis., has issued a large number of
new bulletin pages, prepared for filing, giving the
Milwaukee,

data concerning its well-known self-starters,
of all kinds, speed regulators, resistEngineers will find the data and general information valuable for reference.

latest

controllers
ances, etc.

new

catalogue, No. M, from the Bristol Company, Waterbury, Conn., is devoted to Bristol recording gauges. Many new range gauges have been
made and some of the old charts have been replaced by new ones which are easier to read and
accurate to a marked degree. Furthermore, the
Bristol company catalogues for the first time its
portable recording pressure gauges. This company's
catalogues cover recording voltmeters, recording
ammeters, recording wattmeters, recording thermometers, recording water level gauges, mechanical

newspaper dispatch from Omaha, Neb., dated

November

20th, says that the chief signal officers
of the United States Army at Fort Omaha received
a cablegram from the Philippines saying that wireless telegraphy had been installed between Jolo and
Zamboango, 100 miles apart. This is believed to
be the first wireless system to be installed in the
tropics, and a weight is lifted off the minds of the
signal corps by the knowledge that space telegraphy
is a success in the hot country.

was

reported

recently that a "wireless" combeen formed.
According to the
New York Times, Abraham White has announced
that the new company will be called the United
Wireless Telegraph Company, and has been incorporated at Augusta, Me., with a capital stock of
The formation of the company, it was
$20,000,000.
said, meant the merger of the Marconi and De
Forest companies.
But officials of the Marconi
company say that nothing is known by them of
It

bination

had

the combination.

a

The Benjamin Electric Manufacturing Company,
42 West Jackson Boulevard, Chicago, has just
issued a handsome catalogue B-17 which is full
of valuable material. It describes and illustrates
wireless clusters and lighting specialties and forms
a book of 104 pages, profusely and clearly illusThe catalogue is divided into eight parts,
trated.

—

—

relating to cluster bodies, ceiling, pendant and
weatherproof forms, arc -bursts, and a large variety

of sockets, plugs, receptacles, wall brackets, lamp
guards, canopies, bushings, shade-holders, reflectors
and the like. The pamphlet gives evidence of
the material in it
careful, intelligent preparation
The
is clearly arranged and attractively presented.
book does credit alike to the goods it represents
and its compiler. It will be valuable to all engaged in" the electric-lighting industry.

SOCIETIES

AND SCHOOLS.

A

meeting of the Electrical Salesmen's Association will be held at 3 p. m., December 4th, at the
Chicago Engineers' Club, 171 East Washington
Chicago.

A

large

attendance

George H. Erich, 358 Dearborn

is

requested.

Street, Chicago,

is

secretary.

The Western Society of Engineers held an extra
meeting on Mondav evening, November 26th, in the
Mr. R. S. Whipple, vice-president
society rooms.
of the Cambridge Scientific Instrument Company,
Cambridge, England, addressed the society on
"Practical Pyrometry."
The Chicago Section of the Illuminating Engineering Society will hold its next regular meeting
on December 6th, taking dinner at White's restaurant, 124 Adams Street, at 6 p. m., and proceeding
immediately to discussion after the conclusion of
the dinner. Questions left over from the last meeting and papers read at the latest New York meeting
will be discussed.

The engineering experiment station coal-testing
plant located in the mechanical-engineering laboratory of the University of Illinois is rapidly undergoing extensive improvements. Platforms are being erected, instruments and apparatus permanently
located, and every facility for the efficient handling
of coal, ashes, etc., installed. The plant, as is
already known, is for the testing of Illinois coals,
and it is expected that the results obtained will
be of great value to both large and small consumers.
Mr. C. S. McGoveng is the assistant in charge
of the tests.

On November 17th Mr. F. A. Sager of The
Arnold Company, Chicago, lectured before the engineering students of the University of Minnesota
He said
on "What is an Engineer-constructor?"
that in an engineering office loyalty is of the
greatest importance, common sense and skill coming next.
On November 22d Mr. C. H. Harris,
engineer

with

the

Minneapolis

General

Electric

Company, lectured to the engineering students on
"The Taylors Falls Development." Mr. Harris is
the resident engineer in charge of the hydro-electric

SPACE TELEGRAPHY.
A

MISCELLANEOUS

head entitled "Extra Flexible."

Street,

Company of Blanche,
incorporated with a capital stock
of $100,000 for the development of the waterpower
of the Little River. One hundred and twenty
horsepower will be developed. R. A. Mitchell of
Alabama City is president.
The

Ala.,

A

—

—

electrical plant.

leaving the

1906

lectures on telephones will be given by C. E. Flaeger, B. S. in E. E., superintendent of inside plant

The Board

of Aldermen of Sanford, N. C, has
granted a franchise to the Buckhorn Power Company to enter the town. The lighting plant in
Sanford was entirely destroyed by fire recently,

i,

time recorders, electrical time recorders, thermometer-thermostats, and patent steel belt lacing.

;

Nunn

has made application to use the
waterpower in the West Fork of Rock Creek in
Wasata County, Utah, for the purpose of operating
L.

December

development at Taylors Falls, which is to
12,000 horsepower at 50,000 volts to Min-

furnish

neapolis, a distance of 50 miles,
pacity being 24,000 horsepower.

the

ultimate

ca-

C. Edward Magnusson, professor of electrical engineering of the University of Washington, Seattle,
Wash., announces a course of special evening lectures to be given by the department of electric engineering during 1906-07.
Albert G. Allen, M. S.,
chief electrical engineer of the Seattle Electric
Company, will give five lectures under the head
of Electric Traction. Central-station practice will be
divided into five subiects and handled by James
D. Ross, chief electrical engineer of the Seattle
municipal electric-light and power system.
Three

Following

annual custom, the National Fire
Protection Association reminds its members of the
hazards of Christmas decorations and displays and
urges them to call the attention of the public to
the dangers to life and property from the use ot
Christmas greens, harvest specimens, cotton to represent snow and other inflammable materials in
churches, mercantile establishments and especially

department

its

stores.

The Rhode Island Worsted Company of Indian
Orchard,

Mass., is the latest addition to the list
of New England worsted mills and cloth-printing
establishments to install electrical drive. This company's new mill at Stafford Springs. Conn., will
be equipped with a 20 by 36-inch Allis-Cnalmers
Corliss engine and a 225-kilowatt Allis-Chalmers
belt-driven alternator, with belted exciter; also a
150-kilowatt belt-driven alternator and exciter of
the same make, the latter machine to be driven
by means of a waterwheel. The complete outfit
includes full switchboard equipment and three 50-

horsepower and one 15-horsepower Allis-Chalmers
induction motors, used in the weave shed and
other

parts

Nearly

of

the

mill.

of the space for the January Electrical Show of the Chicago Electrical Trades Exposition Company is sold, aggregating nearly 30,000
square feet. So great has been the demand that
the Coliseum annex will be used for exhibitors.
feature of the exposition will be an attempt
to make a long-distance test of the Cahill telharmonic system, by which an effort will be made to
transmit music from the New York central station
to the Coliseum during the show.
This will require the co-operation of the Chicago Telephone
Company and the American Telephone and Telegraph Company, which controls the long-distance
circuit.
The longest test yet made of the Cahill
system was from Holyoke, Mass., to New Haven,
Conn., about 100 miles.
all

A

TRADE NEWS
The

supervising architect of the

United States
Treasury Department, Washington, D. C, will receive sealed proposals until 3 p. m. on December
nth, for an electric passenger elevator and hydraulic freight lift for the United States Postoffice
at St. Joseph, Mb., in accordance with drawings
and specifications on file at the office of James

Knox

Taylor, supervising architect.

The Blake

Signal and Manufacturing Company,
Boston, Mass., has taken over
from the Climax Manufacturing Company all patent
rights, good-will, etc., so far as the Climax soldering flux tube is concerned, and will put this product
out in connection with other Blake patents as the
Blake tube flux. The Blake company has improved
slightly the quality of the tube, and is prepared to
fill
all orders promptly.
The Blake tube flux for
soldering is a fitting associate for Blake insulated
staples and Blake compressed cleats, with the excellence of which the trade and the consumer are
well acquainted.

246

Summer

Street,

The Cleveland Gas and Electric Fixture Company of Cleveland, Ohio, manufacturer of a general

of lighting fixtures, with sales departCleveland and Pittsburg, is completing the
erection of a new factory in Conneaut, Ohio, with
about 75,000 square feet of floor space and a full
equipment of improved machinery.
The company
has formulated a policy of increasing its output of
gas and electric-lighting appliances, particularly
with reference to the requirements of electric-supply dealers in the United States and Canada.
It
line
in

ments

manufacture a staple line of "what it calls its
box fixtures, which will comprehend all
requirements in low and medium-priced fixtures
and it is to manufacture this line that the new
will

"C"

line of

December
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A

factory is provided.
portion of the new factory
is already in operation, and the company expects

meet all demands upon it with prompt shipments
by January 1st and thereafter.
to

There

is

said to be an opening for an electrician

the town of Bartlesville,
Cherokee Nation
County, Indian Territory.
The town is on the
Atchison, Topeka and Santa Fe and Missouri, Kansas and Texas railroads, 30 miles from Coffeyville,
Kan. It has a population of 3,500 and has waterworks, electric-light and gas plant, telephone system and a paid fire department. There is no one
engaged in the business of electrician in the town.
This information comes from Wesley Merritt, industrial commissioner of the A., T. and S. F. Ry.,
9 Jackson Boulevard, Chicago.
in

"The most marked' features of Japanese life
since the close of the war has been in the organization and
development of various industries,"
writes
Consul-general
Miller
from Yokohama.
"Heretofore the industrial expansion of Japan has
been seriously retarded by lack of capital and high
rates of interest.
One of the strangest features
of Japan's life is the fact that the entire country
emerges from a great war with an enormous debt
and a serious burden of taxes, but at the same
time a wonderful improvement in her national,
commercial and industrial credit. From all quarters of the world capital seems anxious to enter
Japan." The greatest activity is noted in the organization of new electrical works. Japan has a

wonderful amount of waterpower, and

this is

rap-

think that it requires from 300 to 1,500 feet,
according to size, to make a single pound, he will
appreciate the large stock carried by this firm.
to

idly being utilized for electrical purposes.
No less
than 51 new electrical companies have been organized,

gold,

with an aggregate capital stock of $55,000,000
since the war.

The Haller Machine Comoany, 127 Fulton Street,
Chicago, calls attention to its facilities for executing electric-sign work at the coming electrical
show in the Coliseum, Chicago.

The

International Jury of the Milan Exposition
has just announced the award of a diploma d'onore
to the "Long Arm" system of electrically operated
bulkhead doors. The award takes higher rank
than the gold medal granted by the jury in some
cases.
The "Long Arm" System Company of
Cleveland,_ Ohio, had an elaborate installation of
its watertight doors at the exposition, and much
attention was attracted by it. The great advantage gained is that the electrical control makes
closure of the doors possible under all circumstances, even in the event of a hull puncture below the water line, or when the conditions would
make it impracticable to close bulkhead doors by
hand against inrushing water.

The long list of recent orders for air-brake
equipments received by the National Brake and
Electric Company of Milwaukee includes an order
for six equipments for the Everett Railway, Light
and Power Company of Everett, Wash.

One

of the dangers in air compression is the
to explosion in air-compressor cylinders
the heat of compression is caused to exceed
the flashing point of the oil used' for cylinder
lubrication.
Therefore, the Joseph Dixon Crucible
Company, Jersey City, N. J., draws attention to
the many advantages of Dixon's Ticonderoga flake
graphite as a cylinder lub'icant for air compressors.
It says:
"Ticonderoga flake granhite is unaffected
by high temperatures. It cannot be 'carbonized'
or ignited. It cannot possibly give off explosive
vapors. It will not accumulate dust or grit. It
does not clo<r discharge valves. It allows a great
reduction of oil supply. It avoids the danger
of receiver explosions. It improves piston fit and
lowers friction. It saves oil, repairs, trouble and
money."
24-page pamphlet is sent free of charge
to all who are interested in the subject.
liability

when

BUSINESS.
M. W. Dunton &

Providence,

Co.,

R.

say

I.,

that they are the largest producers in this country
of braided cotton sleevings for insulating purposes.
They announce that an inventory taken last week
shows a stock on hand of 7,244 pounds of regular
sizes, in addition to a large quantity of special
sleevings, which they are making constantly for
some of the large manufacturers. When one stops

A

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Letter

836,088.

for

Camp, Akron, Ohio.

Horace

Signs.

Electric

Application

filed

B.

July

3.

I90SA body portion is formed with a recess and is provided with depending sockets for the reception of electric lamps.
The sockets are provided at their upper end
with a circular bead-ring projecting beyond the bottom
wall of the recess.

Device for Explosion
Clement,
Levallois-Perret,
Application filed October 2, 1902.
Ignition

836,093.

Adolphe

Engines.
France.

Secondary

836,107.

H. Flanders,
the Westinghouse

Louis

Battery.

Wilkinsburg, Pa., assignor to

Machine Company, Pittsburg, Pa.
April

filed

An

15,

encircling insulating-ring

is

wardly extending lug arranged
formed in the electrode.

Molding

836.121.

William H.

Application

1905.

G.

provided with a downwith a recess

to co-operate

Application filed
The grooves are in
capping abuts against

May

Conductor.

Philadelphia,

Pa.

1905.

5,

the base
the base

Wire

and are inclined.
The
and covers the grooves.

Victor, N. Y.

The porcelain center piece is formed with a central
tapering opening which is smaller at the bottom than at
the top. A tapering bolt is in the opening and has its
upper end smaller than the upper end, but larger than
the lower end of the opening, so that the bolt is removable from one end only of the opening and wedges in
the opposite end.
(See cut on next page.)
836,151.
field,

Dry-cell Battery. George L. Tarver, GreenInd.
Application filed March 5, 1906.

The dry cell comprises a positive cup or electrode, with
an inner lining of paper. A negative carbon electrode
rests on the lining.
A surrounding bottom layer of sand
envelops the carbon electrode. A layer of carbon and
manganese dioxide is placed over the bottom layer and a
second layer of sand is over the carbon and manganese
layer, and a layer of wax is placed on too.
The sand
and carbon and manganese dioxide are mixed in form
of paste with salammdmiac and sulphuric acid.
Signaling System for Electric Railways.
H. Thullen, Edgewood Park, Pa., assignor to the Union Switch and Signal Company, Swissvale, Pa. Application filed June 9,

836,153-

Louis

1906.
A railway signal

is placed in each block-section, and
a track-urcuit for each block-section, each trackcircuit includes a source of direct current, a relay-coil
responsive to the direct current, a relay-coil responsive to
the alternating current used for the cars, and a means
operated by one of the coils for establishing a short circuit across the track-rails of a block-section.

there

is

Electrical

836,155-

Frank
cation

Conductor and Joint Therefor.
Niagara Falls, N. Y. Appli-

J. Tone,
filed

November

1905.
or bolder and an electrode

11,

A

metal connecting member
a layer of electrically produced
their contacting surfaces.

have

Street Indicator.

836,166.
ite

City,-

John

Application

W.

filed

graphite

between

Willson, Gran-

February

1906.
Means operated by an electromagnet are provided for
rolling an indicating device into a position in front of
an aperture in the casing.
111.

7,

Art of Producing Pigments by Electrolysis.
Edwin D. Chaplin, Boston> Mass. Application filed February 3, 1906.

836,177.

For producing white lead by
consists

in

elcctrolytically

electrolysis, the process
producing a soluble acid salt

of lead, withdrawing the same and precipitating lead
hydrate therefrom, and then carbonating the lead hydrate
to

produce white lead.

July

A

exterior of the case are provided for automatically separating the closed contacts and closing the separated ones.
(See cut on next page.)

Telephone System.

Frederick R. Parker,
Application filed July 27, 1903.
The feature of the system is that means are provided
at the central station whereby the circuit of the telephone
Lafayette, Ind.

line
cuit

and signaling device is changed from a metallic cirof the line to a grounded return circuit of the

line.

platinum

attached to the conductors

coil

Mo. Application filed April 20, 1906.
There is a gate, a signal, an alarm and a setting
mechanism. Operative mechanisms for the several parts
include independent electric actuators and corresponding
Harold,

Two

of circuit closers for the respective
circuits are arranged upon opposite sides of the crossing
so that they are actuated by a train approaching from
sets

either direction.

is

gauze.

placed in the

Circuit-controlling

836,307.

Patrick B.
plication

Delany,

filed

Keyboard Apparatus
South Orange, N. J. Ap-

March

29,

1904.

The method operates

to send electric impulses at a rate
operate an electromagnet instrument and to
repeat the impulses reversely at a rate which will
not
operate the instrument.

which

will

Charging System for Storage Cells or
836,314.
Batteries. Jacob
de
S.
Freund. Edgewood
Park, Pa., assignor to the Union Switch and

Company, Swissvale,
June 10, 1905.

Signal
filed

Two

feed

wires

extend

storage

Railway Signal and
and Isaac D. Combs,

Electrically Operated
Gate. James G. O. Combs

836,243.

Pa.

Application

from the charging generator,

cells or batteries are included in each feed
wire,
in pairs.
Magnet coils in each feed wire
are arranged in pairs, one pair of magnet coils being
provided for each pair of storage cells or batteries.

and arranged

A

pivoted

ever is provided for each pair of magnet coils
alternately moved on its pivot by them.
Contacts
are opened and closed by the movement of each
lever
supply circuit is provided for each pair of storage
cells or batteries which is controlled by the
movements
of^ the pivoted lever of the magnet coils provided
for the
pair of storage cells or batteries.

and

is

A

Magnetizable Body for the Magnetic Record of Speech, etc. Peder O. Pedersen, Copenhagen, Denmark, assignor to the American
Telegraphone Company. Application filed June

836,339-

Manufacturing Electrodes for Electrical
Accumulators by Means of Continually Working Machines. Ernst W. Jungner, Kneippbaden, Sweden, assignor to Nya AckumulatorAktiebolaget Jungner, Stockholm, Sweden, a
company. Application filed September 11, 1905.

836,261.

High-potential Insulator. Fred M. Locke,
Application filed March 23, 1903.

836.122.

1906.

1905.
telephone receiver has a plurality of flexible blades

24,

circuits.

Electric
or
Kirkpatrick,

>,

Mc-

between the legs of its magnet.
Insulating material is
placed between the blades and the^ legs of the magnet
respectively, part of the points being normally in contact and part of them out of contact.
Means upon the

836,204.

Testers are included in the ignition circuits for the several cylinders and springs tend to hold them in position
to maintain the circuits complete.
The testers are independently operable to break their several circuits and
thereby permitting of determining, by operating all but
one of the testers, which, if any, cylinder is defective.

November 20

Office)

Telephone-Receiver Switch. James
Mahon, Oakdale, Cal. Application filed

836,202.

Continuous metallic ribbons are fed toward each other,
perforated and electroplated, and an active mass is fed
between them. They are then united and the electrode
thus formed is severed from the remaining ribbon.

190 1.
For use with telegraphones, a

21,

suitable core or base
has an electrodeposited even surface of magnetic material
adapted to record magnetic
impressions
representing
sounds or signals.

Switch Box. Charles E. Youmans, YonkN. Y., assignor to Julia Hall Youmans,
Yonkers, N. Y. Application filed June 13, 1904.

836,352.

ers,

Controller for Use in Connection with
the Ignition of Gas Burners. Victor C. J.
Nightingall,
Melbourne,
Victoria,
Australia.
Application filed October 30, 1905.

836,274.

An electromagnetically operated valve controls the gas
flow to a gas burner.
836,279.
tric

Means for Controlling the Supply of ElecCurrents. Friedrich W. Schneider, Frank-

fort-on-the-Main-Bockenheim,
Germany.
Assignor to the firm of Voigt & Haeffner Aktiengesellschaft, Frankfort-on-the-Main-Bockenheim, Germany. Application filed December 17,
1903.

Two contact making and breaking devices are adapted
close the circuit through a translating device.
Both
of the devices are normally closed and each is adapted
to automatically close after being opened.
Means are
provided for opening one of the devices upon the passage
of a current in excess of a certain value and for opening the other of the devices upon the opening of the
to

first.

Switch for Electric Circuits. Burton G.
Seavey and Walter G. M'illen, Keene, N. H.
Application filed September 22, 1905.

836,280.

Terminal pieces are provided to
circuit conductors are
attached,
strips are pivotally attached
to

which the ends of the
and two conducting

diagonally
opposite
terminal pieces each of which is adjustable to connect
its terminals to either a laterally or a longitudinally opposite terminal piece.

836,282.

April

Heating Pad.

Electric

Los

hamer,
2,

Angeles,

Cal.

Luella W. ShellApplication filed

1906.

A

resistance wire in the heating pad has a break
therein.
Means operatable by the weight of the user are
provided to close the break. Means are also provided to
re-establish the break when the weight of the user is re-

moved from

the pad.

France.

Two
Bunsen,

for Lighting by Electricity ReBurners. Paul Benard, Epernay,
Application filed November 21, 1905.

conductors

which

is

are

Method and Apparatus for Testing Alter836,359.
nators.
Bernard A. Behrend, Norwood, Ohio,
assignor to the Bullock Electric Manufacturing

Company

carried

surrounded

plate

by, a

by

a

wire

beneath
gauze.

the

A

and

Allis-Chalmers

Company.

Ap-

plication filed July 11, 1904.
This method consists in dividing the field winding into
two parts having an equal number of poles, and supplying current to the field-winding parts, so that when
machine is operated one part acts as a motor while
other part acts as a generator, and then regulating
current in the parts of the field winding, so that a
fect magnetic balance of the machine is obtained.

836,377-.

Automatic Alarm.

the
the
the
per-

Ira Filson, Springfield,

Ohio. Application filed February 8, 1905.
An arm is pivotally mounted on the outlet pipe of a
stove or furnace, extending through the wall thereof and

A

provided with a vane within the pipe.
bracket is
mounted on the pipe and has arms.
wire of conducting
material is stretched between the bracket arms in the oath
of the vane-bearing arm. An electric circuit comprising
a source of electricity and an alarm has its ends respectively connected to the wire and vane-bearing arm,

A

Electric Outlet Insulator.
Davenport, Iowa. Application

836,396.

John E. Moore,
filed

October

27,

1902.

A

central gas-pipe tube has a plurality of wiring tubes
secured thereto and extending alongside thereof,
the
gas-pipe tube projecting at each end beyond the ends
of the wiring tubes, and the upper ends of the wiring
tubes curving outwardly from the gas-pipe tube.
_

Elevated Electric Tramway. George G.
Schroeder, Washington. D. G, assignor to the
Industrial Motor Company. Application filed

836,405.

August

Device
versed Gas

836,295.

A

This is a water-tight switch-box.
plug is connected
with a switch inside the box and mikes a water-tight
connection with the cover extending through it.

7,

1906.

Isosceles supports have their upper ends provided with
sockets, rails having depending webs b^in? fitted within
the sockets and lateral flanges rest upon the top edges
of the sockets.
Supplemental rails are secured to opposite sides of the supports below the first-mentioned rails,
and current wires extend parallel with the rails.

:
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San

'

Francisco,

Application

Cal.

the relay is closed by itself when energized by current
from a sub-station. Means are provided for diverting the
generator current from the relay when once energized.

Joseph Silverman,

Telephone Attachment.

836,407.

filed

March

1906.

S,

spring is connected with a pivoted finger and exerts
a tension on the finger on one side of the pivot when
to
the finger is turned in one direction and is adapted
exert a tension on the other side of the pivot when the
finger is turned in the opposite direction.

A

Igniter.
Albert C. Menges, Grand Rapids,
Mich., assignor to William Harrison, Grand
Rapids, Mich. Application filed January 9,

836,521.

1906.

The

von
Thorsten
Switch.
Motor-starting
Application
England.
Preston,
Zweigbergk,

May

retaining the jarring
imity to the adjacent parts.

1906.

21,

the switch.
A spring tends to separate the terminals oftogether.
A
magnet is adapted to hold the terminals
crank and mechanism are provided. The movement of
moveand
resistance,
cuts
out
direction
one
crank
in
the
ment in the opposite direction closes the terminals without
displacing the resistance-governing mechanism.

municated

Amesbury,

Silicon is
intelligence

the

1905.

29,

Automatic means are placed adjacent to the button of
the key lever for preserving normally unbroken circuit
through the key and occupy a plane below the top of the

An

are operative to break circuit only
force considered with reference to the

by an uplifting

Application

filed

used as an element of means for receiving
electric waves.

communicated by

Working Fused

for
James F.

Like.

Silica

or

Bottomley, Wallsend, and
Applica-

Arthur Paget, North Cray, England.
tion filed February 28, 1906.

The means

button.

Mass.

1906.

Apparatus

836,558.

an insulating

for Receiving Intelligence ComElectric Waves.
Greenleaf W.

30,

836,454.

bar,

terial

electric

may

furnace

is

so designed that the

for Electrical Attachment Plugs and
836,468.
the Like. Frank E. Seeley, Bridgeport, Conn.,
Bryant Electric Company,
the
assignor to
Bridgeport, Conn. Application filed April 23,

be easily removed.

W. Wynant, Richmond,
April

3,

Va.

Application

filed

1905-

A

The body part has headed screws with a metallic cap
having notches to pass over the stems of the screws and
adjacent projections to engage the head of the screw.

static discharger is connected with the mechanism
of a printing press to relieve the sheets of paper carried
by the mechanism of the static charge of electricity.

Application

Ohio.

a part of the terminals.

Reissues.

Telephone-exchange System. William M.
Davis, Seattle, Wash., assignor to the Stromberg-Carlson Telephone Manufacturing Company, Rochester, N. Y. Application filed October 30, 1903. Original No. 679,731, dated August 6, 1901.
A common-battery telephone system

in which the insertion of the plug in the line jack establishes the circuit
through a cut-off relay which operates to render the lineindicating signal inert.

Electric Tube Lighting.
Daniel M'. Moore,
Newark, N. J., assignor to the Moore Electrical
York,
Y.
Company, New
N.
Application filed

June

10,

19, 1903.
1902.

Original No. 702,315, dated

In a high-potential system of electric lighting, an
lamp consisting of lengths of gliss tubing is joined
together in situ and forms substantially all of the highpotential circuit.
The lamp has terminal sections provided with suitable conducting electrodes connected with
a source of energy proper for rendering the gaseous contents of the tube luminous.

electric

Means -for Eliminating or Reducing the
Influence of Disturbing Currents on Telephone

836,581.

Dry-battery Cell. John W. Brown, Cleve836,480.
land, Ohio, assignor to the National Carbon

Company, Cleveland,
September 14, 1906.

Connecting terminals are located beneath
the
botof a casing adapted to receive the primary and
secondary windings, and a deDending protecting skirt or
flange is carritd by the casing and laterally surrounding

tom

November

Static Discharger. William L. Hardwicke,
Richmond, Va., assignor of one-half to George

836,576.

1906.

Induction-coil Apparatus. Ernest C. Wilcox, Meriden, Conn. Original application filed
June 2, 1905. Divided and this application filed
April 14, 1906.

12.561.

fused ma-

base.

Cap

1906

836,659.

Means are provided for
member in continual prox-

by

Pickard,

August

igniter

i,

12.560.

Means

83fi.53i-

A

Telegraph Key. Edward M. McConihay,
Lewiston, W. Va. Application filed December

principal parts are an
and a jarring member.

sleeve
loosely

836,427.

filed

December

filed

The parts are so disposed that the total internal resistance between the two binding posts -through the electrodes
and electrolyte will be substantially the same along all
(See cut.)
paths of the current.
Cut-out. Clifton L. Bundy and Albert H.
Manwaring, Philadelphia, Pa., assignors to the
Philadelphia Electrical and Manufacturing Com-

836,482.

—

HIGH POTENTIAL
INSULATOR.

NO. 836,122.

pany, Philadelphia,
21,

NO. 836,202.

— TELEPHONE-RECEIVER

Application filed June

Pa.

1904.

A

pair of pivotallv-mounted switch members have supply
wires connected to them, with a removable plug carrying
Ihe
terminals connected to an electroreceptive device.
plug is arranged to engage one end of each of the_ switch

members

move

to

their opposite

gagement with the terminals.

System

Testing

836.489.

W. Dean,

William
Chicago,

111.

ends respectively into en(See cut.)

Telephone

for

Chicago,

the Kellogg Switchboard

Application

111.,

Lines.
to

assignor

and Supply Company,
filed June 29, 1903.

A testing device is normally connected with the tip
strand of the switchboard cord, and a switch is operated
during testing to open the strand in the rear of the connection of the device and to place the operator's telephone set in condition to receive impulses from the
device.

Incandescent

Detachable

836.490.

Henry
cation

D'Olier,
filed

Jr.,

Lamp

Philadelphia,

September

21,

Pa.

Shade.
Appli-

aparture in the shade or reflector member is adapted
to embrace the lamp socket, the axis of the lamp socket
being at an angle with the axis of the shade or reflector

A

single independent resilient ring member is
adapted to confine the shade or reflector member upon
the socket and to permit its rotation.

836,497.
ties

A.
filed

Process of Improving the Magnetic QualiRobert
of Iron-silicon-aluminum Alloys.
Application
Hadfield, Sheffield, England.

August

1906.

21,

the magnetic permeability
and reducing the hysteresis action
an iron-silicon-aluminium alloy, low in carbon and
manganese, consists in heating the alloy to a temperature
above its critical point and then cooling.

The

and

process

of

increasing

electric resistance

of

Sparking Igniter for Gas Engines. Harry
A. Johnston, San Francisco, Cal., assignor to
the Hercules Gas Engine Works. Application

836,503.

March

filed

8,

1905.

a stationary electrode and a movable electrode.
is connected with the movable electrode,
an oscillating pin journalcd in proximity to the rocking
An arm is rigidly carried by the pin, a helical
arm.
spring encircling the pin and having one end connected
Means adjustably connecting the other end
to the arm.
to tile pin are provided, the spring exerting tension on
both the arm and the pin. A disk rotates with its face in
contact with a projection on the arm to limit the movement of it and has a cam projection for rocking the

There

A

is

rocking arm

arm.

Telephone

Cord

Albion

D. T.
Libby, Chicago, 111., assignor to the Kellogg
Switchboard and Supply Company, Chicago, 111.
Application filed September 3, 1904.

836,514.

A

Circuit.

relay bridged across the cord circuit controls a signal
locking circuit for
in a common battery cord circuit.

A

DRY-

NO. 6^0,462.

CUT-OUT.

NO. 12,565

BATTERY CELL.
Charles M. Jacobs, Reading, England.
Application filed January 27, 1906.

A phonophore winding
phonophore winding and

placed on a receiver, the
receiver winding being one

is

winding.

Door Opener.

836,607.
16,

Reinert and Louis
Application filed June

Jacob

Reinert, Allegheny, Pa.
1906.

Electromagnetic means are provided for initially opening the door to a predetermined extent, and means are
provided automatically operated in the manual opening
of the door beyond the predetermined extent to reset
the initial opening means.

Regulating Device for Telephone Relays
and Transmitters. Herbert E. Shreeve, Newton, Mass., assignor to the American Telephone
and Telegraph Company. Application filed Oc-

836.611.

tober 26, 1905.

A
vided

thermal
in

resistance and current regulator
with the transmitting means.

is

pro-

circuit

Regulating Device for Telephone Relays
and Transmitters. Herbert E. Shreeve, Newton, Mass., assignor to the American Telephone
and Telegraph Company. Application filed Oc-

836.612.

tober 26.

1905.
source of electromotive force is in circuit with
finely divided variable resistance material, and a movable
electrode in the chamber contains the resistance material.
An electromagnet is adapted to control the movable electrode.
Tin. re is an impt dance coil and a condenser.
The electromagnet and impedance coil and the
condenser shunt one another, or are respectively in
parallel branches of the circuit of the source of electro-

A

motive force and variable-resistance material.

Contact Wheel. Edward L. Dunn, Wash836,639.
ington, D. C, assignor of one-third to Jacob
Gerke, Ballston, Va. Application filed February 21, 1906.

An outer flange incloses each of two central bearings
and forms a part of them. An outer ring has external
ribs engaging recesses in the wheel, the bearings being
located within the bore at the opposite end of it.
Switch-throwing Device.
James
A. Posey, Midlothian, Texas, assignor of onethird to H. H. Posey, one-third to W. E.
Sewil, and one-third to Annie Pcsey, Midlothian,
Texas. Application filed August 2,

836,649.

Electric

1906.

A circuit-changing device is provided with contacts
a current may be directed to cither pole of a
switch-throwing motor.
A circuit-dislrihuling mechanism
is
operalively connected to the circuit-changing device
and to the contacts.
A mechanical device is provided
for preventing the breaking of the circuit through the
circuit-changing device and through the circuit-distributing mechanism during a switching operation.
Means are
provided for actuating the mechanical device.
whereby

SEMI-AUTOMATIC

TELEPHONE SYSTEM.

Circuits.

1905.

An

member.

HO. 836,48 ).-

SWITCH.

12,565.

tem.

Telephone-exchange
Semi-automatic
Arthur T. M. Thomson, London,
Application filed May
dated January

Sys-

Eng-

Original
1906.
1906.
A supervisory lamp for the called plug is in circuit
with the calling-plug switch, and a numerical indicator
is in the plug circuit.
The removal of the calling plug
from its piug switch and the plugging of the calling plug
into the calling subscriber's jack lights the supervisory
lamp at the called plug and actuates the numerical indicators to register the latent signal.
(See cut.)
land.

No.

809,232,

2,

2,

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired

November

2.6.
igo6
Armature Plate. W. S. Belding, Englewood, 111.
Coil
Guard for Armatures. W. S. Belding,

415.695.
415.696.

Englewood, 111.
Armature.
Telephone

415.697.
415,700.
Pa.
415,710.
F.

E.

4 1 5)738.

W. S. Belding, Englewood, 111.
Receiver. J. W. Bonta, Philadelphia,

Separable Electric Conductor for Railway Gates.
Fowler, Lynn, Mass.
Process of Electrically Obtaining Copper. H. A.

Seegall,

Berlin,

Germany.

415.747 and 415,748. Electric Meter. E. Thomson, Lynn,
Mass.
4I5.749.
Electric Transformer.
E. Thomson, Lynn, Mass.
B. H.
415.752. Joint for Coupling Underground Cables.
Wesslau, Charlottenburg, Prussia, Germany.
i nermo-elecinc
indicator.
F. W. V\iesebrock and
415,758E. Huber, New York, N. Y.
Circuit for Multiple Switchboards.
Carty,
415,769.
J. J.
Cambridge, Mass.
Armature for Electric Machines. W. S. Belding,
415,806.

Englewood,
415,817.

Lane,

111.

Appliance
Conn.

Electrical

for

Winding

Clocks.

F.

A.

New Haven,

Electric Heating Apparatus.
C. E. Carpenter, Min415.856.
neapolis, Minn.
Composition for Overhead Insulators. S. H. Gil415,864.
son, Salt Lake City, Utah.
Electro-automatic V alve.
415,871.
M. A. Kissell, Chicago,
111.

Automatic Regulator for Paper- feeding
415,877.
(Electric).
J. A. M. Ross, Castleton, N. Y.
Electrical Annunciator.
Lee,
41 5.9 5.
C. E.
1

Mechanisms
Rochester,

N. Y.
for Secondary Batteries.
J. Y. Bradbury and F. J. Stone, Lowell, Mass.
Composition for Lining Electric Battery Jars. O. A.
415.962.

415.936.

Electrode

New York, N. Y.
Galvanic Battery. O. A. Enholm, New York, N. Y.
Galvanic Battery.
G. Otto, Jersey City, N. J.
Secondary Battery. W. P. Smith, Philadelphia, Pa.
Electric Trumpet.
J, P. Zigane, Dnmfront, Frnnce.
Induction
Telemeter.
Moennicli,
P.
Gehlsdorf,
near Rostock, Mecklenburg Schwerin, Germany.
Dynamo-electric Machine or Motor. A. L. Riker,
4 1 6,0 13.
New York, N. Y.
Electric Lock.
416,103.
G. A. Harter, Chicago, 111,
Secondary Electric Clock.
416,148.
E. L. Slocum, Pawtucket, R. I.
Enholm,

415.963.
415.975415,981.
415.990.
416,006.

'
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The Rhine

the situation the scheme suggested by
Siemens-Schuckert Works provided a directcurrent supply at 990 volts from a power station
to be erected at Wesseling (midway between the
two termini). This plan was eventually accepted.

Dr. Alfred Gradenwitz.
An interesting- electric-railway system connecting
the cities of Cologne and Bonn on the Rhine, in
Germany, has been recently put into service and
is especially noteworthy on account of the rather
high speeds (up to 80 kilometers, or 50 miles, an
hour) there utilized. Within the boundary of the
city of Cologne the municipal tramway track is
used. From this ancient city the railway has its
own right-of-way to Eller Street in Bonn, whence

Power Plant

Overhead Construction

it

proceeds to run on the streets of the

total length of line is 28.3 kilometers.

at

the

The main
sections,

—

city.

built

at

A

age

battery.
small battery charged by one of
the motor-generators serves for lighting purposes.
Steam is generated by three horizontal Cornwall boilers (with corrugated heating tubes), each

of which has a heating surface of 85 square meand 35 square meters superheating surface

ters,

serving as fuel. The
is
placed at a
considerable height. The brown coal, arriving in
self-discharging trucks, falls immediately in front
(300
track

of

C), raw brown
transporting

for

the

for

boilers

the

coal

the

latter

most

part,

while

the

re-

A

Train of Four Cars.

THE RHINE RIVER ELECTRIC RAILWAY.

The

Apart from

Bonn.

The permanent way has been designed

No. 23

View Showing Overhead and Track Construction.

Wesseling.

at a Station.

general passenger traffic, the railway is to
serve as a means of conveyance for the brown
coal and briquettes that are transported from the
mountains to the Rhine River. Each of the stations has been accordingly equipped with a loadingplatform for the freight traffic, while a special

house has been

track was divided into three feeding
as follows

Section 1. Marienburg-Suerth. Current to be
supplied at Suerth by a feeder from the power
station and a storage battery of 330 ampere-hours
to be installed at Suerth.
In order to make up

the

freight

1906

To meet

River Electric Railway.

By

Interior of

8,

for

a

A strictly
wheel pressure of 7,000 kilograms.
maintained block-signal system is in use to prevent
any risk of collision.
In the electrical equipment of the railway, owing
to the local requirements to be met, there are
some novel features. According to the original
scheme, two trains had to be run each hour in
each direction at a speed of up to 80 kilometers,
comprising a maximum capacity of four cars and
250 seats. A special difficulty was that the direct
current at 550 volts tension derived from the
municipal mains had to be used inside both the
cities of Cologne and Bonn.

for the drop in potential in the feeders, a motorgenerator yielding an additional voltage up to 150
volts was connected with the feeder at the power
station.

—

Suerth-Hersel. To be fed immedi2.
from the Wesseling power house, also sup-

Section
ately

with storage battery.
Section 3. Hersel-Bonn. To be supplied at Hersel in the same way as Section 1, with feeder
and motor-generator.
The power station was given sufficient dimensions to enable either of the two engine-generators
of 330 kilowatts normal output simultaneously to
supply four trains of four cars each, or else provide for any other equivalent load on the track
outside of the two cities with an average train
speed of 60 to 70 kilometers per hour. Two sets
of motor-generators (one to serve as a reserve)
have also been installed for the feeders, in addition to a Pirani set intended to insure a more
satisfactory co-operation of the storage batteries
inserted in parallel with the generators. The dynamo of this set further serves to charge the stor-

plied

—

.

mainder drops into a bunker, whence it is conveyed to the furnaces by an elevator and conveying
belt.
The elevator at the same time serves to lift
and to load the ashes. The remainder of the power
station has been equipped according to the most

recent practice.
The sub-station batteries

located in special build-

Suerth and Hersel, have an output
of 330 amperes each in the case of a one-hour
discharge.
They are connected in parallel to the
line and are automatically recharged by the motorgenerator in the intervals between the passage
of the trains. The switchboards are located at the
station and are operated by the station officials.
After the conclusion of operation the batteries are
every evening fully charged from the feeder by
inserting the two machines of a motor-generator
set in series, while conveniently reducing the curings

both

at

rent intensity.
On the overhead-trolley line two wires of 80
square millimeters section are provided for each
track.

justable

With

a

view

suspension

to

the high

was adopted

speeds,

for

the

an adtrolley

—
WESTERN ELECTRICIAN
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December

porting wire or cable is insulated at distances of
50 meters and supported by box girder posts with
brackets. This construction practically avoids the
risks of a breakage of the overhead wires.
At the junctures of the main line with the city
tracks insulators have been fitted into the over-

accomplished by making the coils of the secondary
of a width not greater than the distance between
the polar projections of the primary.
The circuit
of each secondary coil is then broken at the commutator, when the secondary coil is in the position
in which it incloses the fewest magnetic lines.
It was found by the inventor also that it would
be of advantage to alter the self-induction of the
secondary when it is in a certain position after the

head wire to avoid the passage of the 990-volt cur-

motor has

the two wires of the same track (one above
the other) being connected together by rigid pieces,
and both upheld by a supporting wire. This supline,

are bonded
at each joint by two copper strips, each 75 square
millimeters in cross-section, and are used as a
rent

into

return.

the

-

They

city

are,

systems.

The

moreover, cross-bonded at dis-

tances of 100 meters. The rails are laid on wooden
ties in a gravel roadbed.
The stations are lighted from the overhead wires.
The electrical equipment of each motor car com.

two motors of a normal output each of 130

prises

horsepower, at 990 volts, corresponding to an aggregate effective output of 260 horsepower per car,
which may, however, be increased considerably both
Each motor car is able
in starting and on grades.
to haul a trailer at a speed of about 70 kilometers,
while any larger train units may be formed by
using a greater number of motor cars, one trailer
being allowed for each of them.
All the motor cars belonging to the same train
are operated from the front driver's stand by
means of multiple-unit control, the two motors of
each car being arranged on the well-known seriesparallel system.

A

low-tension battery has been provided
the motor-driven tram-line switches,
this battery, like all the main apparatus, being
main air tank, fed by
situated below the car.
means of an electrically operated pump motor, is
arranged below the motor car to operate the Westinghouse brake and compressed-air whistle.
The current is collected by means of two bows
in
each motor car. The cars are lighted and
heated by electricity.
It may be said that all low-tension conductors
serving for the telephones, block apparatus, alarms,
etc., are laid in cables, in order to avoid any disturbance of the railway current and any difficulty
in superintendence.
special

operate

to

A

started.

Therefore the motor

rails

self-induction

changed

as

of

the

conditions

is

so constructed that the

secondary
require.

can be
change is

circuits

This

The

.freight

the

beginning,

to

be

of Preventing Sparking
Repulsion Motors.

in

traffic

is,

in

pulsion motor embodying the invention. Fig. 2 is
an end elevation of the motor with parts broken
away, and shown partly in section.
Fig. 3 is an
end view, partly in section, showing the means of
changing the self-induction of the secondary circuits,
and Fig. 4 is a development of the secondary member of the motor, the location of the polar projections of the primary being indicated by dotted lines
and the position of certain portions of the inductionchanging device in relation to the primary polar
projections also being shown.
The frame of the machine, usually of cast iron,
has dovetailed slots for receiving appropriate projections from the laminations
(1), which constitute
the primary core. The primary coils (c) are slid
into the projections and held in position by the
flux screens (h), which are of a construction similar to the ordinary anti-hunting devices.
These
screens extend between the polar projections and

commutator.

invention which has for its aim the reduction of this trouble has been patented recently by

C

FIG.

2.

END VIEW OF REPULSION MOTOR.

are secured in place ,by engagement with the
notches in the projections, as shown in Fig. I.
This construction of the primary is not new and
may be varied. The coils (c) are connected in
any suitable way to produce north and south poles
alternately about the frame.
Upon the secondary
(S), which is made in any known and suitable manner, is placed the secondary winding (W), which
comprises individual coils, as (x), (y ) and (z)
that is, each coil is adapted to be short-circuited
upon itself without other coils in series with it.
Each of the coils is of approximately the same
width as a polar projection (p), and it will be
noted that the width of the polar projection is less
than one-half of the polar pitch. At certain times,
therefore, the coils will lie between the polar pro.

and

be entirely removed from beIn this position these coils are removed from inductive relation to the nrimary, and
their
magnetic circuits are practically broken,
thereby reducing the magnetic flux through them
jections

will

them.

and also their self-induction
flux screens

MOTOR DESIGNED

the secondary winding, accompanied by a reduction of the magnetic flux to a minimum through
the coil at the time at which the circuit of the

of

broken at the commutator.
accomplish this result the core of the primary
circuit is constructed with its polar projections of
such width and pitch that by proportioning the
width of the secondary coils a position is found in

coil is

To

which the self-induction of the coil and the magnetic flux through it are so small that the circuit
may be broken without any serious sparking at the
break.
the case of the repulsion motor the result

(h)

to a
assist the action

is

minimum.

The

by choking back

any leakage flux which might tend to flow between
the

poles.

The width

Charles A. Ablett of Schenectady, and assigned to
the General Electric Company.
The result desired is accomplished, it is claimed,
by the reduction of the self-induction of each coil

Tn

fig.

3.

END VIEW OF REPULSION MOTOR, PARTLY

IN

SECTION.

secondary coils move into and out of action and
their circuits are made and broken may be understood by reference to the coils (x), (y) and (z)
in Figs. .1 and 4, the direction of rotation being as indicated by the arrows. The coil (y) lies
directly, under a polar projection and has not yet
been short-circuited, for, as is well known, the
axis of' the coil should be at an angle to the polar
line when its circuit is completed.
The axis of
the coil (z) lies at an angle with the polar line.
The coil is short-circuited and is in inductive relation to the primary, being still under the polar
projection.
It is, therefore, in operative condition.
The coil (x) has just passed out of inductive relation to the primary, but its circuit is still closed
and remains so for a short interval after the coil
has come between the projections in order to allow
the current to die down before the circuit is broken.

A

neath

SIDE ELEVATION OF REPULSION
TO PREVENT SPARKING.

less

is

small further movement of the secondary mem(S) opens the circuit of coil (x) and closes
the circuit of coil (y), the axis of the latter then
being at an angle to the polar line, and the circuit
of the coil (z) remains closed.
Continued movement of the secondary member causes succeeding
secondary coils to be brought into and out of action
in a similar manner.
Similar operations take place
at each of the polar projections.
The device for varying the self-induction of the
secondary circuits is best shown in Fig. 3. The
secondary coils are wound so as to extend beyond
the primary, as shown. The end plate (E) of the
machine frame has at each polar projection an arm
(A), having a slot (r), in which is adapted to
slide a guide piece secured to the U-shaped mass
(M) of magnetic material, the masses (M) being
adapted to embrace the extended portions of the
secondary coils.
Sleeved upon the shaft (N) is
a ring (R), (which for best results should be of
non-magnetic material), to which are rigidly secured the various masses (M). Ring (R) is slidable
upon shaft (N) through such distance as is necessary to cause the masses (M) to approach and recede from the secondary coils sufficiently to produce
the desired change in self-induction of the coils,
such movement of the ring being brought about
by means of links, as (m), located on each side of
the shaft (N), the links being pivoted to ring (R)
and also to the arms of an actuating lever (L),
which is pivoted at (q) in the pulley bearing (G).
Movement of the handle of the lever (L) toward
and away from the frame of the machine will cause
the movements of the masses (M), as described.
Care is taken to so mount the masses (M) that
no considerable amount of the primary flux will
pass through them.
This is done by making the
air gaps between the masses and the primary and
secondary cores considerably greater at all times
than the air gap between the primary and secondary
members.
The proportions of the masses (M)
are such as to produce the desired induction.
By referring to Fig. 4 the winding of the secondary member will be more plainly seen and also
the relative positions of the brushes and the polar
projections.
The relative location of the masses
(M) is also shown in this figure. It will be noted
that these masses are located in line with the polar
projections, for while it is desired that the coils
of the secondary winding shall be under the influence of these masses when the motor is running,
yet this is only true when the coils lie under the
polar projections that is, when they are in inductive relation to the primary. It is not desirable
at any time that coils lying between the poles
should have self-induction, and in the construction

ber

An

I.

coil

•

Alternating-current commutator motors have not
into as genera! use as the other types of
motors with which alternating current is used, because of several difficulties which render the type
less adaptable to working conditions.
One of the
most important faults has been the sparking, which
occurs to such a degree as to be destructive to

FIG.

each

'

come

the

segments.
When the width of
than the distance between projections, the operation is improved if the brushes
are so set that the circuits of the coils will be broken
after the coils have remained between the projections for a short interval, thus giving the current
a chance to die down before the circuit is broken,
and they are so shown in the drawings. Although
not shown in the drawings, there should be a brush
for each polar projection.
(H) is a rocker-arm
of any suitable type, the supporting means for the
brush shown being omitted.
The relative positions of the parts as the various

two commutator

:

on by means' of steam locomotives.

A Method

1906

accomplished by changing the reluctance of the
magnetic circuit of the secondary winding.
The methods used by the inventor in procuring
the results claimed can be better understood by
referring to the accompanying drawings
Fig.
1
is a
side elevation, partly in section, of a re-

,

carried

8,

of each secondary coil is not greater
distance between the polar projections,
is somewhat less than that distance
the action will be improved, because the current
in the secondary coil will have an opportunity to
die down after the coil has passed out of inductive
relation^ to the primary circuit.
The coils are
wound in two-phase relation that is to say, in two
sets
one of which is displaced 90 degrees from
the other, the sides of adjacent coils of one set
beini? placed in the same slot.
Any other suitable
arrangement of coils might be used, however.
From the terminals of each of the secondary coils
leads are brought out and connected to segments
of the commutator (D).
Bearing upon the commutator (D) are brushes (b), which are so proportioned and placed as to short-circuit each of
the secondary coils when it is in operative relation
to the primary and to open the circuit of the coil
when it lies between the polar projections. In this
case the brushes are of sufficient width to cover

than

and

the

if its

—

width

—

—
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coils in this position are not affected.
The
direction of rotation of the secondary member is indicated in this figure by the arrow.
The motor shown may be considered as congive the appropriate conditions for
structed
to
either the starting or running operation, since it

shown,

'

M

M
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SECONDARY WINDING OF REPULSION MOTOR
DESIGNED TO PREVENT SPARKING.

FIG. 4.

is a matter of proportioning the parts to produce
the proper self-induction in the secondary coils
for the given case, as will be readily done by one
skilled in the art.
In the preceding description
the motor was assumed to be constructed to meet
starting conditions and a device was described for
increasing the self-induction of the secondary coils
to that value required to meet the running condition.
The motor might, however, have been considered as constructed to meet the requirements
of running, in which case a device would be employed to decrease the self-induction of the secondary coils to that value required to meet the
starting condition.
The device as already illustrated and described is suitable for the latter purpose without any structural change other than
forming the masses CM) of solid conducting material instead of laminated magnetic material.
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of

considerable power, usually wasted
shafting at such times.
At the receiving end of the transmission line
the advantages of an alternating-current inductionmotor drive are very marked. Ease of control,
safety and reduced maintenance charges are the
most apparent gains.
Machines are of various
sizes,
and each has peculiar needs for power.
Many products of the packing house are highly
inflammable, and the detached power house, as
well as the use of a sparkless induction motor, materially reduce the fire hazard.
In some portions
of the establishment particularly hard operating
conditions are encountered. Take, for example, the
hog-killing room. Here the steam-saturated air is
a particularly severe test for machinery, and the
induction motor is the only type capable of handling this class of work continuously.
The plant of Swift & Co. in Chicago affords an
excellent example of the application of the motor
drive.
This plant covers a floor space of 87J4
in

running

idle

The

acres.

branches of the industry are

different

conducted on the most approved modern lines for
the quickest and best conversion of live animals
to finished food products, as well as the various
by-products, of which mention has been made.
Every hour of the working day 250 head of cattle,
700 hogs and 625 sheep are slaughtered. The replant

to 2,500 tons of

The packing
from

a

has

daily

a

equivalent

ice.

establishment

power

central

capacity

is

station.

operated electrically

The

boiler

house

House.
no better example of the

versatility of
drive for industrial purposes than that
afforded in the modern packing house. The comprehensiveness of this industry, including, as
it
does, a series of establishments for the manufacture
of a wide variety of products, makes the application
of electric drive very apt. Probably there is no
industry in which there is less actual waste or
more diversity of products. The Texan steer and
his companions, the hog and sheep, hold about the
same relation to life in the temperate zone as
does the reindeer in the North. The Laplander
obtains food, drink, shelter, clothing and transportation from the reindeer, while a glance at a
list
of the products manufactured from beeves,
hogs and sheep shows that the inhabitants of the
warmer climates are similarly indebted. Aside
from food, clothing, leather goods, soaps and lubricants, this list includes all sorts of products, ranging from, billiard balls to fertilizers.
Of course, not
all these products are made within the confines
of a single establishment, but there is such a
diversity, and the buildings are so widely separated, that the flexible electric system is paris

electric

ticularly applicable.

This more or
ferent classes

box-making
ity,

less

tools,

cleanliness

isolated

of machinery,

arrangement of diffrom hog-skinning to

emphasizes the inherent

and economy of the

flexibil-

electric

drive.

been developed in connection with the moand wiring system. A few synchronous motors are used, which tend to help the
tor

installation

One of these is a 100-kilowatt Genmachine driving pumps.
The lighting system is made up of both arc
and incandescent lamps about 12,000 230-volt incandescent lamps and a large number of series
alternating-current arc lamps are employed for il-

power

factor.

Electric

eral

;

frigerating

Electric Drive in a Chicago Packing
There

HOUSE PUMP DRIVEN BY INDUCTION MOTOR
sa'Hly

lumination.
It is interesting to note that the packing establishment was originally operated by several separate plants, with direct-current generators for furnishing light and power. After careful investigation, the alternating-current system with a central
power house was installed and the direct-current
system abandoned. Actual experience with both
systems was afforded by a previous installation
of a smaller multiphase plant in one of Swift &
The installation as a
Co.'s other packing houses.
whole brings out forcibly the peculiar advantages
of the alternating-current motor to this class of
service.

Dynamo

Driving by Windmills,

Writing to the London Times Engineering Supplement in relation to the generation of electricity
by windmill power, Mr. W. O. Horsnaill of Ipswich, England, says
"It may interest your readers to know that at least one successful installation of this nature has been running in Yorkshire
:

INDUCTION MOTORS DRIVING SOAP MACHINES.
6,400 horsepower in Babcock & Wilcox
delivering steam at 150 pounds pressure to
the engines, and equipped with Murphy stokers and
the necessary coal and ash-handling machinery.
Draft for the boilers is obtained by a 265-foot

contains
boilers,

stack.

In the engine
General Electric

room

there are installed three
three-phase revolving-field 240volt 60-cycle generators, direct connected to Filer
& Stowell cross-compound Corliss engines, all operating at 120 revolutions per minute. The generators comprise one 300-kilowatt, one 600-kilowatt
and one 1,200-kilowatt machine, respectively.

From

this

central

generating station

the

power

for the last seven years. An earlier plant was put
down some ir years ago, but was not altogether
successful, owing to defective design.
The following rules give an approximate idea of how such
a plant should be laid out to give good results
in a fairly exposed position:
(1) Ascertain the
mean daily load in ampere-hours in December
when the evenings are longest. (2) Provide a
battery of at least double this output.
(3) Install
a dynamo which will charge the above battery in
12 hours.
(4) Design the dynamo to give an ap-

proximately constant voltage over a considerable
range of speed. (5) Erect a windmill of sufficient
power to run the dynamo at full load with a 16mile-an-hour wind. (6) Fit the windmill and gear
ball
and roller bearings
to the dynamo with
throughout, so as to eliminate friction as far as
possible.
If a plant be laid out on these lines the
cost of power, including ample allowance for capcharges, depreciation, attendance, repairs, stores,

ital

will

etc.,

oil

be less than

if

it

engine, and the windmill

were produced by an
less liable to

is

break-

downs, as it is a slow-running and robust piece
of mechanism. Another point in favor of wind
power, although it has not yet been tried, is the

making

automatic,
case it
could be locked up for' weeks together without
risk of injury.
There is no doubt that recent improvements in variable-speed dynamos and highefficiency lamps will give an impetus to the use
of wind power for the generation of electric current in districts where no source of public supply
is within reach."
possibility of

as

is

done

for

National

train

the

plant

lighting,

Academy

The National Academy

Engine

Room

of

Power House.

ELECTRIC DRIVE IN A CHICAGO PACKING HOUSE.

The power house

is

location

application

is placed in the most economical
and the power generated is transmitted
various shops and machines without the

the
use of long lines of wasteful shafting. The transmission
lines
running from the central-station
switchboard may be so arranged that not only the
to

exact amount

power used

in each department
but the various shops may be
run independently. In this way a certain department may work overtime without necessitating the

of

may be measured,

led

to

the various departments, both

and

for

motor

about 3,600 horsepower in induction motors of the General Electric
squirrel-cage armature type are installed. The motors range in size from one to 140 horsepower, the
average horsepower per motor being 14.37. Many
of the motors are in odd and unusual places, some
in coolers at zero temperature, others in dry, dusty
rooms at a temperature of over 125 degrees and
many novel and special constructions have neceslighting.

In

all

;

in

which

of Sciences.

of Sciences held

nual meeting in Boston last
papers presented was one on

Coal Conveyor.

entirely

its

an-

week. Among the
the aerodrome, by

Prof. Alexander Graham Bell, who is of the opinion that Langley solved the problem of air navigation with his flying machine. The paper was
partially historical and there was a description of Professor Bell's own investigations at his Nova Scotia
laboratory, where he used a kite built up of units
of four-sided pyramids. This tetrahedral unit is
light and has great sustaining power.
While Professor Bell has not made it fly, he has demonstrated that such kites have stability in low velocivelocities which he thinks are not
ties of wind
too taxing for the propulsive power of an engine
which the kite can lift.
Dr. George W. Pierce of Harvard .University
demonstrated the measuring of the wave length
in
radio-telegraphy measurements
series
of
of
wave lengths were made almost instantly with an
accuracy of within one per cent.

—

—

—
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Fig. 3 shows a different construction in that
the auxiliary terminal is sealed into the inclosure
throughout nearly its entire lengthy having a
capillary space (10), near the end, in which a

Vapor-tube Starting Device.
One of the difficulties encountered by the men
who are working to perfect mercury-vapor lamps
and tubes has been to devise means for starting
them, which is somewhat difficult on account of
Various
the high negative electrode resistance.

Fig.

December

tension
trode material

vapor

Fig.

i.

may
will

exist but
not rise u -

in

which the elecis ground

The end

Fis.3.

2.

VAPOR-TUBE STARTING DEVICE.
with the end of the auxiliary terminal
contact is established with the extreme
end of the terminal only, and owing to the shape
of the inclosure the vapor escapes freely.

means have been used

away

down

so

to accomplish the breaking
of this resistance, such as the utilization of
coil
a high-potential discharge from an induction
or other suitable source or by arranging the
terminals of the circuit so that they are directly
connected together through the mercury in the

tube and causing this connection to be interrupted
by moving the tube or one of the terminals.
A patent has been recently issued to Theodore
Bodde of New York city and assigned to Louis
B. Marks, in which the inventor asserts that he
accomplishes the starting of vapor tubes with the
normal potential used in running them and without resort to moving parts.
Mr. Bodde describes a device in which the
positive and negative terminals are primarily in
electrical contact so that the current flows through
the lamp by conduction, the automatic effect of

render the contact between
the electrodes defective and to break down the
negative electrode resistance by reason of the
current being to

this

vaporization of the mercury electrode.
In Fig. 1 (T) is a vapor tube of any suitable
construction; (1) and (2) are the positive and
negative terminals, respectively; (3) is an aux-

flush

that

Oscillatir.g-current

A

and drawings.

i
is
a vertical longitudinal section of _the
2
5
Fig. 2 is a transverse section on line x x
Fig. 3 is a transverse section on line
Fig. I.
Fig. 4 is a diagram of the circuit
x", Fig. 1.

Fig.

lamp.
in

x'
connections.

The lamp comprises

terminal normally
with the negative
contact
in
terminal, and (4) is a suitable
device such as a resistance or
the
controlling
for
reactance
flow of current through the cirof the auxiliary terminal
cuit
iliary

a

primary or exciting

coil

and

electrodes (3),
The coils are arranged
coils.
in concentric relation, the primary coil being prefferably on the outside and forming the side wall
A back member
or peripheral casing of the lamp.

secondary
connected to the
(1),

a

coil

(2),

supporting-standards, these standards extending inwardly from the peripheral wall of the lamp
that is to say, from the primary coil the upper
standard being insulated from the wall by an insulating block (11) and the lower standard, connected to the outer portion of the primary coil,
being provided with a screw-threaded arrangement,
secured to the outer turn of the primary coil.
The standard (9') has an insulating knob (13),
by which the space between the electrodes may be
manipulated.
The primary coil consists of a few turns of
comparatively heavy ribbon or strip metal wound
in spiral form and engaging in grooves in the
front and back plates.
Secondary coil (2) consists of a much larger
number of turns of smaller ribbon, also wound
in spiral form to form a flat or disk coil, which
fits
within the coil (1)
and rests against or
close to the back member (4), this ribbon being
narrower than that of the primary coil, so as
within the
leave a space or chamber (16)
to
primary coil and in front of the secondary coil.
This secondary winding is insulated between the
turns on both front and back faces by suitable
The electrodes
insulation, such as built-up mica.
are located adjacent to one another directly in
the rear of the opening of the front plate of the
lamp, so that the rays issuing from- the discharge
between the electrodes will pass directly through
the opening.
The lower electrode (3) is connected directly to outer end of coil (1).
The
upper electrode (3) is connected by wire (25)
to the inner end of coil (2).
The lamp is particularly intended for use with
circuits giving a condenser-discharge
that is to
say, a discharge of moderately high potential and
extremely high frequency. Such a circuit is shown
in
indicates an alternatingFig. 4, where (17)
current-supply circuit, including the primary of a
step-up transformer, whose secondary is connected
by circuit-wires (18 18') to a condenser (19), to
which is also connected a discharge circuit (20),
including a spark-gap means (21) and the primary
coil
of the lamp.
The alternations in the
(1)
supply circuit operate through the transformer
periodically
to
charge
the
condenser,
which
discharges through the circuit including the sparkgap and primary coil (1), this circuit being of
low impedance, so that the oscillations developed
therein will be of high frequency and of large

—

—

Lamp.

rather interesting invention is covered by a
patent recently granted to James E. Seeley of Los
Angeles for what he styles an oscillating-current
lamp, designed to provide means for producing
evidently intended for medical or
light,
violet
The construction of the lamp is
surgical use.
unusual, as will be seen by the following description

1906
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positive

quantity.

Mr. Seeley has found that with such highfrequency oscillations the violet rays are developed
in large amount without the use of extremely high
potential

of

rendered

safe

operation.

in

and the lamp is
economical and
location of the primary

current,

oscillating

thereby

comparatively

The

on the outside and the connection of the outer
end of the secondary to the inner end of the
primary also conduce to the safety of the lamp,
the exposed parts not presenting potentials that
would be dangerous to the operator.
coil

z

The electrodes are of iron in case violet rays
are to be produced; but the material of the electrodes may be varied according to the character
of the discharge or light desired.

(3)-

In Fig. 2, (6) is the wall of
the tube, into which is sealed a
platinum wire enclosed in glass,

A New

Lightning Arrester.

indicated at (5). The wire
sealed into the glass for a
is
length to insure the
sufficient

lightning arrester which seems to show some
novelty has been patented in France by the Societe

preservation of the high vacuum
of the tube. Below the seal the
tube is enlarged, as at (7),
forming a chamber surrounding
the wire and opening by a passage (8) into the space above
the negative mercury terminal,
indicated
at
(N).
The lower
portion of the tube (5) is contracted to form a passage of
such cross-section as will give
a low current-carrying capacity

which

is

of

combination

A

as

platinum
wire (3)

a

lightning

Industrielles.

embodied
arrester

in

the

of

two
the

in

being the non-arcing metal

The new

patent lies in
different

principle

use

the

varieties

of

same

apparatus, these
cylinder arrester and

the upward-blowing arrester with curved

or slanting electrodes, which lengthen out the arc.
At
present the company devises two different forms
of the combination arrester, both being a modification of the same principle, however.
Fig. 1 shows the larger type of apparatus, which
intended to be used for pole-line work, with
is
especial reference to mounting on transformer posts

that of the
The platinum
extends down to and

compared

as

Applications

des

to

or

main

in

station

buildings.

It

is

simple

and

wire.

contact with the surthe mercury, as indicated.
flow of current of
suitable
volume
through
the
wire (3) will start at the point
of
contact
with the
mercury
terminal a center of ebullition,

is

just

face

in

of

A

from which mercury vapor will
be given off and the requisite
separation of the terminals necessary for starting effected, the vaporized mercury passing out into the main receptacle through
the opening (8) and being replaced by the flow
of mercury through the contracted passage (9).
There is thus established a suitable condition of
mercury vapor within the tube, and the center
of ebullition constitutes a break in the electrode
resistance,

that the application of the
the main terminals (1) and
sufficient to start the tube in operation.

potential

so

to

normal
(2)

is

OSCILLATING-CURRENT LAMP.
or disk and a front member or disk are arranged
back and front of the lamp and engage the
primary coil, which is held in engagement thereat

by any suitable means.
The back member
be provided with any suitable supporting
means, here indicated as a rod (7), and the
front member may have a central opening (8) for
insertion or attachment of any suitable applicator

L—

with

may

used in surgical operations or generally for the
passage of the rays from the electrodes.
The
electrodes may be removably supported in their

FIG.

NEW LIGHTNING

I.

ARRESTER.

— LARGE-SIZE

TYPE.

and is not likely to get out of order.
Mounted upon a porcelain insulator, which serves
as a base, are two castings of non-arcing metal
having a cylindrical portion forming the main body.
strong

Two

.

identical

pieces

of- this

kind are set up, so

:
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lie
facing each other and
well-adjusted air space between them.
The sets of cylinders thus act to suppress the arc
due to a lightning discharge in the usual way by
the non-arcing principle, combined with the cooling
The cylindrical part is made
effect of the metal.
hollow to save metal and to increase the cooling

that

the

have

a

two cylinders

surface.
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New Devices

Pro-

for the Electrical
duction of Nitrogen.
By A. De Courcy.

The production

of nitrogen or nitrous compounds
by the action of the electric discharge upon the air
is one which is occupying the attention of several
inventors at present.
What is desired is to find

carries likewise a web-shaped prowhich runs from the base to the top. Two
such webs are set opposite each other, so as to
form a lightning arrester of the well-known Vform, in which the arc is forced toward the top
and blown out. In the diagram are. seen four
such elements, each mounted on a porcelain insulator, and the whole thus forms a combination
arrester, utilizing both of the above-mentioned prin-

Each cylinder

jection

ligible, and thus give the best effect.
The circuits
of the nitrifying chambers (N N) arc connected in
groups of three or more and arc joined to the
ether wire of the secondary through the choke-

coil

1

By

.

which

is

more powerful than the

inductive

resistance

coils

prevents the
oscillations of one group from interfering with those
of another.
its

it

process which has been patented
Petersson is shown in Figs. 2 and
Here the idea is to increase the action of arcs
3.
upon a gas as much as possible by causing the
arcs to move within the gas. In Fig. 2 is seen
the simplest form of the apparatus.
chamber
(A) of suitable kind has a lower opening (P)
for the inlet of the gas and an opening in the
top for the discharge.
On the sides of the chamber are a set of electrodes (B) which are connitrifying

by A.

lately

mmmmm
B

1

(F),

(H).

A

•-AAAAAAA-

J.

A

AAAAAAAA*AAAAAA

A

rod goes from, each insulator to a
base plate of cast-iron, and the latter is
supported in the middle upon a single large inFig. 2 shows the smaller form, which is
sulator.
designed to be mounted on a switchboard panel
or other flat surface. For greater convenience in
mounting, the design is somewhat changed from
the above, and in this case the non-arcing cylinder
is made in a separate piece, having fixed to it a
projection made of a stout wire, so as to act on
the blow-out principle.
base plate,' preferably
of porcelain, has a set of projections which take
the cylinders, these being bolted down, and at the
same time holding the wire projections in place.
However, the cylinders in the small arrester are
not placed in a continuous line, but are grouped
together in pairs with the proper space between
each, as the- plan view shows, and the V-shaped
ciples.

(D) is regulated so as to make the wattless current in the machine circuit to be practically neg-

common

L

Af

^AAAAAAAA—

1
1

\aaaaaaaa—

H

L

nected by the wires (dd)

-1

r

(B) extend, from the bottom
to near the top of the chamber, and are brought
near together in the narrow part of the chamber
(C). When an arc occurs at (C) the expansion
of the air, on the blow-out principle, will force it
upward, and it is drawn out to a series of long
arcs
between the electrodes
(B), passing up
through the gas from the bottom to the top of the
chamber, and thus coming well in contact with it.
The arcs are blown out at (A) and new ones are
formed below at (C), thus repeating the action.
In the second form of the Petersson device,
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with the source of cur-

electrode's

APPARATUS FOR PRODUCING NITROGEN FROM THE
ATMOSPHERE.

method of bringing the air into good conwith the discharge so that the best effect will
be produced, and the apparatus will give a maximum output. This is necessary to use the electric
process on a commercial scale, as is now beginning
For
to be done in different places on the Continent.
this purpose a number of patents for improved apparatus have been taken out within a recent period.
As an example of these, I may mention two different
processes, which are illustrated in the diagrams.
the best
tact

O—O

<aj^=u

NEW LIGHTING ARRESTER.— SMALL-SIZE

FIG. 2.

TYPE.

of the latest patents comes from a French
as the Compagnie D'Initiative, for
nitrous products. In this apparatus the gaseous

One

portion

placed at the side. In both forms of
arrester, the spaces between the two cylinders and
the two webs of a single element are established
is

once for

and are constant

all,

the

number

of

elements

the

voltage

of

the

is

at all voltages;

but

increased according to

line.

Insurance Requirements for Motors on

company known
mixture which

is

to

be nitrified

is

brought under

the influence of a high-frequency electric discharge.
At (A), Fig. 1, is the primary of the main trans-

former, with the secondary at (B). The latter is
used to supply all the different sections of nitrifying
apparatus (l) (2), etc., which are connected in parAcross the secondary is conallel on this circuit.

Trolley Circuit.
will be interested in knowing what
underwriters look upon as a standard installation for introducing power into a building from
trolley wire, and the same is given herewith
The entire installation, including motor, resistance
box, switch cut-outs, wire and electrical arrangements of all kinds, to be outside of the building,

Electricians

fire

and

installed in a

separate fireproof structure, en-

brick,

The
tile,

separate

For no approved lightning arrester attached

to

outside of building.
For wires other than approved rubber covered.
For wires run on other than porcelain or glass

line

or in contact with pipes, woodwork or
substances than their designed insulating

insulators,

other

Wiring Conditions

should be built of
cement or sheet metal, and with a non-

fusible cut-out.

supports.

For wires concealed, except where required for
mechanical protection.
For return wire grounded

in

the

building.

shown in Fig. 3, the same effect is given in another way. One electrode consists of a metal cylinder (D), which is contained in a closed chamber.
The apparatus contains also a closed iron
circuit (B B), whose central core lies within the
gas chamber. Surrounding this core is the winding
(A), formed of a certain number of turns of
heavy bare wire. It acts as the primary of the
transformer, while the cylinder (DD) serves as
the secondary. When current is sent into the primary from the outside terminals, a series of arcs

secondary are brought near together. Then, as before, they mount to the upper part at (t) (t) (t)
until they reach the top, thus traversing all the gas
contained in the chamber.

structure

combustible roof.
The following defects are charged for according
to their hazardous bearing upon the risk:
If installation is inside the building, but in a
separate fireproof room or vault equipped with
standard fire doors.
If inside the building, and not in fireproof room,
according to location and occupancy.
For no approved knife switch at a point where
wires enter building.
For no approved circuit-breaker or approved

APPARATUS FOR PRODUCING NITROGEN FROM THE
ATMOSPHERE.

is formed between (A) and (D).
The arcs commence in the lower part, where the primary and

from the main building. Power can
be communicated from the separate structure to
the main building by means of a shaft enclosed in
an iron pipe, sealed at the ends. The motor can
be started, stopped or regulated from inside the
main building by any convenient mechanical
means which does not bring about a possibility
of communicating fire from one structure to the
tirely cut off

other.

FIG. 3.

At

Pueblo,

an

in

Pueblo.

ordinance

providing for
the appointment of an electrical inspector has been
Colo.,

adopted and is being rigidly enforced.
present standard for wiring is very good, and
few suggestions for improvements made by

recently

The
the

Bureau inspector were
of the old wiring has come
in* for attention, and the overhauling of other equipments is under consideration.
Considerable underground work is being installed, and when completed the pole lines will be removed from the more
prominent business streets. The remodeling of the
fire-alarm system has been stopped in the midst
of the work, leaving the wires resting on the crossarms instead of being fastened to the insulators.
heavy fall of moisture might interfere with the
sending of signals from the more distant boxes.
Stationary motors for elevators are being operated
from the grounded trolley system.
the Underwriters' Electrical

well received.

FIG.

2.

APPARATUS FOR PRODUCING NITROGEN FROM THE
ATMOSPHERE.

nected a choke-coil (D). Each of the sections (1)
(2) has a nitrifying chamber (N), in which are
placed two electrodes of suitable form to give the
discharge and bring it in good contact with the
gases of the chamber. One electrode is connected
to the secondary wire directly, while the second is
joined to the condenser (L) and a choke-coil (H).
By properly regulating the choke-coil and condenser
high-frequency oscillations in the circuit are obBut the value of the frequency should not
tained.
exceed the point which is found to give the best
The choke-coil
yield in the nitrification process.

Some

A

At Ashland, Wis., the ordinance providing for
municipal supervision of electric wiring is being
rigidly enforced, and the standard for wiring has
been greatly improved.
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507 Marquette Building,

Illinois

have said that
for steam locomo-

reported

is

be substituted
suburban service of his company
"just as soon as the experimental stage has been
It may be remarked that such important
passed."
railroad systems as the New York Central, Erie
and Pennsylvania in the East are apparently well
satisfied,
if
one may judge by their acts, that
the experimental stage of electric railroading has
been passed for suburban service and the operaChicago and the
tion of terminals in large cities.
Illinois Central cannot afford to lag behind these
examples, and we hope that Mr. Fish's successor
will be far-seeing enough to realize the fact and
electricity
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engaged in central-station
do not doubt, that there

all

and
will be a widespread effort to secure these prizes,
or one of them, for they are well worth winning.
hope,

Washington

is

not to have the immediate bene-

of the electrification of

fit

new union

ing the
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seems.

it

the railroads enter-

all

that city,

station' in

correspondent

in
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after

all,

noting

capital,

statement to that effect in the Western
Electrician, writes to say that a short time ago

a

recent

commissioners

the
sent

request to

a

of

District

Columbia

entering the

railroads

city,

of

part

all

the roads,

claim

the

as

is

an experimental stage only, and, fur-

that it would defeat
view at the present time,
between Washington and the
claim there would be much
sequent on such change of

that of rapid transit

being

the

case,

missioners,

much

has the matter very

They

waste of time conmotive force. This

Commissioner

especially

so

outside world.

intention

the

is

it

object

much

the

in

at

the comMacFarland,

of

heart,

to

try

and bring the matter up before the present session of Congress, and see if by some means the
railroads entering the city can be compelled bylaw to do what they have already refused to do
voluntarily.
It is to be hoped that Congress will
meet the appeal of the commissioners in- a sympathetic spirit.

approaches, retail mer-

window dressers and others having to do
with show-window displays in which artificial ilchants,

forms

should exercise particular vigilance to prevent the danger of fire.
Often cotton or other highly inflammable material
is used to represent winter scenes or other decorations of like character, and particular pains should
be taken to forestall the danger of a fire starting
lumination

this

that

flimsy

a

feature

material.

considerable heat

is

It

is

well

to

remember

radiated by an ordinary

incandescent lamp, and in time

it

is

possible that

combustion may be caused from this source if
the lamp and the cotton or other light material
are in close proximity. A case is reported of a
recent fire in Savannah, Ga., where a window
dresser left a 32-candlcpower lamp with no lamp
guard in contact with a wax figure povered with
light

drapery.

While

fires

of

this

character

are

usually

extinguished with no great

yet

they

may be

the cause of a serious conflagration.

The

requirements of the
strict

use

the

be

of

at

Therefore,

electricity.

careful

particularly

displays

wise

is

it

window

arranging

in

season of the year.

this

Electric traction as a substitute for steam locomotives on railroads presents an important problem
Switzerland, where waterpower

in

is

available.

The

Federal Council of that country appointed a spe-

commission made up of railroad and electrical
which was called upon to examine the
subject from all points of view and to present a
This report has an especial value, bereport.
cause it is the economic question which is to
decide the matter in Switzerland. In the case of
many railroad lines which have been "electrified"
up to the present time, the adoption of electricity
was indicated by some particular technical, hygienic or esthetic requirement, such as the need

cial

engineers,

of greater acceleration in

starting the

ob-

trains,

mounting heavy grades, the
prevention of smoke and cinders, or the like.
But in the case, of Switzerland, on the contrary,
it
was simply a question whether electric power
would prove more economical.
Professor Wyssling, who was the secretary of
the commission, reported that the main point to
be considered was the amount of power which
taining higher speeds,

could be obtained for the purpose in Switzerland.
He estimated that the total amount of electrical
energy needed by the Swiss railroads would be

horsepower-hours.

1,200,000

ciency

40 per

of

Calculating

an

effi-

from the wattrwheels

cent,

to

he estimated that about
3,000,000 horsepower-hours must be provided in
the hydraulic plants. This is 125,000 horsepower
during a day of 24 hours. No doubt this amount
of power can be secured, but it may be necessary
to transmit it for some distance, and it is adthe

electric

locomotives,

visable to determine

One way

a smaller

if

amount

will not

method
on down grades, which
are numerous in
mountainous country like
a
Switzerland. Professor Wyssling recommends fursuffice.
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denying liability on claims where the insured has
not observed the, conditions of his permit allow-
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sociation was

1906

8,

Code are

said that insur-

intervals

the

daily

papers

a story of a marvelous invention by which

print

some gifted inventor has devised a scheme for
gathering electricity from the atmosphere or from
the earth at practically no cost.
But unfortuschemes never work out in practice,
and after the first flourish of trumpets nothing
more is heard of them. This will probably prove
nately these

be the case with the alleged invention of one
an uneducated French-Canadian, 22 years
of age and a plumber by trade. He is reported
to have made a unique discovery in the generation
to

Leclerc,

of electricity which will reduce the cost of house

and heating

lighting

Mr.

Leclerc,

current

electric

the

earth,

to

can

be

which

by

a

seems,

it

mere trifle.
became convinced that
produced directly from

simple

process

the

costly

steam or hydraulic plants now installed for the
purpose of power generation might be entirely
dispensed with. As might be expected, the available account is rather vague in explaining how
the inventor

so

that

he
but

reality,

worked out the
could

transmute

nevertheless

it

details
his
is

of his theory

dreams

declared

into

that

a
he

has been fully successful and that "With the aid
of a machine of his invention which nay be
placed in an ornamental box or case, taking up
very little space, sufficient electric current can be
generated to light and heat any building from
the ground

directly

cost so small as

to

underneath and at an annual
seem almost absurd."

Not only is the cost absurd, but we greatly fear
the same adjective may be applied to the

that

whole

story.

man merely
there

is

always

transmission.

is used in the service of
agent to transmit power, and
some loss, perhaps slight, in that

Electricity

as

an

produced,
it
requires
than can be obtained in
its
utilization, and those who overlook this fact
are foolishly following the example of the historic
individual who tried to lift himself by his boot-

more power

straps.
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to
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Electrical and

Other Manufactures
in 1905.

in

the United States

—

Washington, D. C, December I. The results of
entire
the
for
of manufacture
last census
United States shows that there has been an increase in establishments from 207,562 in 1900 to
216,262 in 1905, in each of which the value of
the

production was in excess of $500. The total invested capital has increased from $8,978,825,200 to

The number

of salaried employes
has increased from 364,202, receiving $380,829,091,
in 1900 to 519,751, receiving $574,761,231, in 1905.
The total average number of wage-earners reported
in the census of 1900 was 4,715,023, and in that of
1905 5,470,321, while their wages increased from
$2,009,735,799 to $2,611,540,532, an increase of 16
and 29.9 per cent., respectively. The cost of materials used showed an increase from $6,577,614,$12,686,265,673.

074 to $8,503,949,476, or 29.3 per cent. The total
value of the products reported in 1900 was $11,411,121,122; in 1905 it was $14,802,147,087, an increase of 29.7 per cent. Of all these establishments
there are 24,180 for which the value of products
is
$100,000 or over, only 11.2 per cent, of the
total, yet they control 81.5 per cent, of the total
capital invested, give employment to 71.6 per cent,
of the total number of wage-earners, and manufacture 79.3 per cent, of the total value of the

New

4.61

1900 was 97,577 at a total value of $1,055,369 and
a total capacity of 12,766 horsepower by 1905 the
number had been increased to 102,535 at $1,168,254, and a total capacity of 30,796 horsepower.
The number of motors turned out for electric
elevators was not reported separately in 1900, but
;

for same was reported at $2,523,901, whereas in 1905 there were only 1,333 a t a
total combined value of $638,473 and a capacity of
!3,398 horsepower. In addition to all these there
were, in 1900, a total of other motors amounting to 7,913, valued at $613,883 and having a capacity of 11,392 horsepower, and by 1905 this had
been increased to a total of 8,481, at $2,340,471
and a total capacity of 36,820 horsepower.
The value of -batteries manufactured during 1900
was $3,679,045, of which $2,559,601 was for storage and $1,119,444 for primary batteries. In 1905
the total value was $4,243,893, $2,645,749 being for
storage and $1,598,144 for primary batteries.
Another important item of manufacture is carbons, of which the total value reported in 1900
was $1,731,248, of which $1,263,732 was for lighting,
$10,974 for furnace and $456,542 for miscellaneous
purposes. By 1905 the total value had increased
somewhat, being reported at $2,710,935 lighting,
$1,050,971; furnace, $172,454; miscellaneous, $1,487,-

the total value

—

5io.
total number of open arc
in 1900 was 23,656, valued

The
tured

products.

lamps manufacat

$276,481.

In

York, Pennsylvania, Illinois and Massachusetts are, in the order named, the four leading
manufacturing states. They contain 86,333, or 39.9
per cent, of the establishments of the entire coun-

number was only 1,748, valued at $29,989.
The number of closed lamps, however, showed an
increase from 134,531 in 1900, at $1,551,290, to

give employment to 2,488,064, or 45.5 per cent,
of the average number of wage-earners, and reported $6,978,331,091, or 47.1 per cent, of the value
of the products.
The states east of the Mississippi River and
north of the Mason and Dixon line and the Ohio
River contained 65.5 per cent, of the establishments
in
the United States, gave employment to 71.
per cent, of the number of the wage-earners, and
reported 73 per cent, of the total value of the
products.
During the year 1905 a total of 21,692 automobiles were manufactured at a total value of $26,Of these 455 were electric runabouts, 39
645,064.
electric touring cars, 45 electric surreys, one electric phaeton, 209 electric stanhopes and 66 electric
victorias
in fact, all the victoria automobiles manufactured during that year were of the electric
Fifty-three doctors' wagons or cars were
type.
electric, all the station wagons or cars, 13 in number, were electric,
109 electric delivery wagons
(light), 105 electric delivery wagons (heavy), and
the
other
varieties
comprised the portion
330 of
of the total number that were operated by electric

duction

try,

;

power.

The returns for 1900 did
returns for the output of
street-railway cars, whereas
in full in the returns for
electric

502

cars,

not show any itemized
concerns manufacturing
these returns are given

1905, and include 2,621
at a total value of $5,777,257,
cars at $1,240,864, 554 open cars
211 other kinds of electric cars, at

closed,

combination

at $860,349, and
a total value of $394,860.
The number 'of street-railway cars manufactured
in 1905, not only in establishments devoted wholly
to such work, but also in establishments making
steam-railroad cars, and in street-railway repair

shops,
902,310,

amounted to 4,654 at a total value of $9,and of the total there were 3,217 closed

electric,

028;

at

562

$7,233,534; 517 combination, at $1,289,open, at $867,368, and 316 other, at

now more

particularly the manufac-

electrical machinery, apparatus and supseen that, according to the census returns, there has been an increase in the total value
from $105,831,865 in igoo, of which $1,397,430 was

tures

of

plies,

it

1905 the

193,409
kinds-

at $1,544,433
in the total

from $1,827,771

There was

in 1905, thus showing a revalue of arc lamps of both
in 1900 to $1,574,422 in 1905.
reduction in the number of
the returns for 1900 showing
$225,635, and for 1905 only

also a
searchlights reported,
8,283 at a value of
1,924 at $114,794.
In the manufacture

incandescent lamps the
The returns for 1900
showed that the total value for all kinds of incandescent lamps was $3,515,118, while in 1905 it
was $6,953,205. The number of 16-candlepower
lamps had been increased from 21,191,131 in igoo,
at a total value of $2,910,023, to 83,333,285 in
1905, at $4,608,084; those below 16 candlepower
showed an increase from 2,006,817, at $308,626, to
19,779,834, at $1,132,011, while of those above 16
candlepower there was an increase from 1,222,increase

has

been

of

large.

250, at $223,534, to 9,598,439, at $568,204.
There was also a very large increase

in

the

manufacturing of decorative and miniature lamps,
which are becoming more and more general in
use for decorative purposes, the returns for igoo
only showing 3g7,432 such lamps turned out, at a
In 1905 the number was
total value of $72,935.
1,584,495, at a value of $644,906.
A further proof of the favor of electricity for
lighting purposes is indicated by the fact that
there was an increase in the value of electric-light
fixtures from $4,344,599 in 1900 to $5,305,466 in 1905.
Telephone apparatus shows an increase from
$10,512,412 to $15,863,698; insulated wires and cables, from $21,292,001 to $34,519,699; electric con-

from $1,066,163 to $2,416,245; electric clocks,
from $132,149 to $373,926; fuses and lightning arresters, from $595,497 to $1,455,203; rheostats and
resistances, from $1,186,878 to $1,328,752; electric
measuring instruments, from $860,265 to $5,004,763, and all other products, from $15,764,875 to
Of this latter amount, $i,4Si,337 was
$26,634,963.
for electric switches, signals and attachments, $678,077 for magneto ignition apparatus, and $1,036,962
duits,

for electrical therapeutic apparatus, including spark

$479,093-

Considering
is

coils.

The only items in the list showing decreased
values were annunciators, from $224,885 to $185,A. F. T.
870.

High-voltage Tests at Milan.
Pirelli & Co. of Milan forward

made

in establishments primarily engaged in other
industries, to a total of $159,551,402 in 1905, of
which $18,742,033 was made in establishments doing
other business. These figures, of course, refer entirely to the "electrical" classification as adopted
by the Bureau of the Census.

The number of dynamos manufactured during the
year 1905 was 15,080 at $11,084,234, as against only
10,527 at $10,472,576 in 1900. The total horsepower
increased from $70,832 to 1,328,243. The value of
the dynamotors turned out in 1900 was $379,747
by 1905 it had increased to $1,740,534; the value
of transformers increased from $2,962,871 to $4,468,567, and of switchboards from $1,846,624 to
$3,766,044, while of motors of all kinds there was
an increase in value from $19,505,504 to $22,370,626.

The various kinds

of motors comprised in these
In 1900 the output of direct and
alternating-current motors was 35,604 at a total
value of $7,551,480, and having 515,705 horsepower:
in 1905 the total number was 79,877 at $13,120,948
and a total capacity of 678,910 horsepower.
The total number of motors turned out for railways in igop was 15,284 at $7,568,841 and a total
of 666,669 horsepower.
In 1905, while the total
number was reduced to 12,298 at $4,949,795, yet
the capacity was 713,181 horsepower. This was
also the case in the motors turned out for automobiles, the number being reduced from 3,017 at
$792,030 to 1,899 at $152,685, while the capacity
increased from 8,220 to 19,907 horsepower.
The number of motors for fans turned out in
total values are

:

:

Messrs.

Engineering Supplement of the London Times
electrical high pressures
conducted on cables made by them at the Milan
Exhibition. In the garden near the pavilion had
been erected an aerial two-wire line, carried by
big porcelain insulators made by Messrs. Richard

some experiments with

These insulators are the largest actually
supply lines of 60,000 volts, and tested
up to 160,000 volts. They have four petticoats 40
centimeters high and 32 centimeters diameter.. The
line wires were hung 1.60 meters apart, and were
Ginori.

made

to

constituted of copper strands of various diameters
in order to
20, 40, 80 and 100 square millimeters
show the difference of the brush discharge according to the diameters of the strand. The experiment was made at night. When 50,000 volts were
reached, the smallest strand of 20 square millimeters began to show brush discharges, while with
the biggest, of ico square millimeters, the brush
discharge only began at 100.000 volts. The powas then raised successively to_ 150,000,
tential
At this poten200,000, 250,000 and 280,000 volts.
tial the hiss of the line was very considerable;
from the insulators, line, etc., there was a bright

—

discharge. The electrostatic fields were so
in all the neighborhood that sparks could
be obtained from any insulated metallic mass, and
any vacuum glass tube lit up spontaneously. At
290,000 volts an arc sprang from one of the insulators and set fire to one of the wooden supports, thus closing the experiment.

brush

intense

and the interest greater than that of any previous
meeting.

The

convention was divided into sectechnical papers were read and disprincipal paper presented was on the
"Steps in the Development of a Smoke.

where

tions,

The

cussed.

subject,
less City,"

by Professor W. F. M'. Goss, dean of
Engineering School of Purdue University.
Professor Goss made a strong plea and pointed out
methods which could be adopted without any very
great engineering feats, that would in time produce
a smokeless city.
Legislation, said M'r. Goss, will not abate the
nuisance
its
suppression must be accomplished
through a full understanding of the difficulties encountered.
For proper treatment, the subject
should be separated into five groups:
(1) Large
furnace fires, such as are employed in metallurgical
processes
large
boiler plants, by which is
(2)
meant all plants in excess of 500 horsepower; (3)
small boiler plants and small industrial fires
(4)
domestic fires; (5) locomotive fires.
In the first group, gas producers should be used,
which receive the coal and deliver highly heated
gas to the furnaces.
The gas producer makes
smokeless the process of converting coal into heat.
Automatic stokers in connection with the ordinary
good practice of boiler operation will be found
efficient in the second instance.
the

;

;

;

The

third

presents

classification

smoke producers, and

lific

deal with.
installation of

difficult to

mate

this

The only
electric

the

class

is

solution

power.

most prothe most
is

To

the ultiproperly

of numerous

small boilers now
in service it will be required, therefore, that stations be established throughout the business portion of the city, capable of delivering electric current for power and lights, steam or hot water for
heating, and a limited amount of high-pressure
steam for industrial uses
these central plants to
be of sufficient size to justify the use of stokers
which will make them smokeless.

supplant the

fires

;'

Domestic

should be fed by hard coal only,
low-price gas. A central plant
should supply steam and hot water for domestic
uses and heating.
The suppression of locomotive smoke can be accomplished in two ways, according to Mr. Goss'
plan, both of which are expensive.
Either compel
locomotives operating in the smoke limits to use
smokeless fuel or abolish the steam locomotive entirely and substitute electric locomotives in the
smoke limits. Mr. Goss told of cities where the
latter plan is in successful operation.
New officers for the Indiana Academy of Science are: President, D. M. Mottier of Bloomington
vice-president, Professor Glen Culbertson
or,

better

fires

still,

a

;

of Hanover; secretary, Lynn B. McMullen of Indianapolis; treasurer, W. A. McBeth.
The academy will hold a spring meeting at some point in
the state to be decided upon.

Oskaloosa and Buxton Interurban

way Opened

Rail-

to the Public.

Oskaloosa and Buxton
Iowa, has been completed and cars are running regularly between
In connection with the
Oskaloosa and Beacon.
building of the Oskaloosa Interurban, the local
street-railway system, the municipal lighting, the
commercial lighting and power plant and the district heating plant have been consolidated and are
held by W. H. Kalbach as trustee for the stockholders of the Oskaloosa-Buxton Interurban Electric Railway Company, the officers of which are
vice-president, W. R.
President, W. H. Kalbach
Lacey; secretary and treasurer, Wesley Garner.
The construction of the Interurban was done by the
Engineering, Construction and Securities Company
of Chicago, of which A. S. Kimberly is president,
C. A. Ross vice-president and C. B. Judd engiThe work in all departments has been under
neer.
the personal supervision of Mr. Judd and C. A.
This is the first alternating-current singleRoss.
phase railway constructed in the state of Iowa or
This company is
west of the Mississippi River.
the recipient of many compliments on account of
the excellence of its part of the work.

The

first

section

of the

electric railway of Oskaloosa,

;

details

to the

of

Indiana Academy of Science.
The twenty-second annual convention of the Indiana Academy of Science was held in Indianapolis on November 30th, the attendance being larger

The Niagara Power Question.
The hearings upon applications to the secretary
of war for permission to transmit to the United
States electric power developed on the Canadian
of Niagara River have been closed. Additional data will be filed and Secretary Taft has anside

will not be able to reach a decision in regard to the applications until he can con-

nounced that he
fer with

Secretary Root.

The Tonopah Exploration Company has among
its

projects

custom

mill

a hydro-electric
for Manhattan,

power plant
Nev.

and

a

:

:

:
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CHAPTER

II.

D. M'cNicol, A. M., A.

terminology is used, which, unless explained, is
apt to impress the student with the idea that a
knowledge of the theory involved is difficult to
gain.

When we

refer

to

an undulation,

we

refer

to

continuous transmission of wave
motion in any given direction of a relative state
of the molecules in a stated medium; that is,
when the motion of each molecule is orbital. The
term "phase" is used to express the condition of
a molecule with respect to its displacement and
the direction of its motion. Molecules are said
the

of

result

a

"similar phases" when moving in parallel
elements and in the same direction, and
parallel
in
"opposite phases" when moving
in
More
orbital elements and in opposite direction.
generally, similar phases are those in which the
anomalies of the molecules are the same, and opposite phases those in which the anomalies differ
by 180 degrees. (By anomaly is meant the angu-

length and vibration rate of sound waves
Rig crp- two wheels, as shown in Fig. 3, where
(A) is a driving wheel bolted to a pulley on
(B), which latter wheel is toothed and its axle
equipped with a small speed indicator.
If
these wheels are properly mounted on a
frame and the larger wheel equipped with a
handle, a high rate of rotation may be imparted
Then, if we fasten a small
to the smaller wheel.
piece of tin, or stiff oil board (C), where the teeth
of the small wheel can strike it, we can in a

to be in

from an assumed

lar distance

right line.)

A "wave" is the particular form of aggregation
assumed by the molecules between the nearest two
consecutive surfaces in which similar phases simultaneously exist throughout. A "wave front" is that
surface which contains molecules only in the same
phase;

is

generally

upon

which

it

surface

understood to refer to the
molecules are just be-

the

ginning to move, and it is evident that the velocity
of a wave front will always be that of the disturbance propagation.
A "wave length" is the interval, measured in
the direction of wave propagation, between the
nearest two consecutive surfaces upon which the
molecules have similar phases. The "amplitude"
of the undulation is the maximum displacement

from its place of rest.
Sound waves cannot travel through space which

of the molecule

does not contain matter of very sensible density,
such as air. For example, suppose we set an
alarm clock to ring at a certain hour, and then
suspend the clock in a glass globe from which the
we would see the hands
air has been exhausted
on the face of the clock approach the hour when
the alarm should sound, and would see the hammer pounding away at the gong, but we would
hear no sound, because of the absence of the
medium through which waves of sound are propagated. The fact that we can observe the hands
of the clock in motion, and behold the agitation
of the hammer tapping the bell, indicates that light
rays do not require the presence of air in order
that they may continue their course.
The following scale shows the rate of vibration
;

producing

different

phenomena

Vibrations per

second in

air.

16

32
128

256

512.

to

..

Highest soprano note.
Highest musical note used.

2,000
4,000
30,000
40,000

Shrill

100

230

cry of a bat.

Highest audible sound.

Vibrations

second

Lowest audible sound.
Lowest musical note.
Man's voice (conversational).
.Woman's voice (conversational).

in

ether.

Heat rays
Hertz

100 billion

Infra

Red
Orange

4C0 billion

Yellow
Green
Blue

to

red

rays
rays

1

Range

of

human

sight.

Indigo
750 billion

Violet

2,000 billion

Actinic rays
(probably)
Roentgen's X-rays
It
will be noted that Hertz waves at 230,000,000
vibrations per second are too rapid to produce
heat and too slow to produce ordinary light, so
we are insensible of their existence. It has been

Trillions

that sound waves
meters per second in
meters per second in
metei
per second in
meters pc-r second in

established
1,286

317
190

will

travel:

hydrogen,
oxygen.
carbon dioxide,
coal gas,

EXPERIMENTAL APPARATUS FOR DETERMINING

LENGTH AND RATE OF VIBRATION OF SOUND WAVE.
given time administer a known number of shocks
to
the card. Suppose, for instance, that there
are 100 teeth in the wheel (B) and that in 10
seconds time the speed counter indicates 50 revolutions, we shall have 5,000 shocks or vibrations
given to the card in that time
therefore, 5,000
divided by 10 gives us 500, which is the number
of vibrations made by the card in one second,
and if sound travels in air at the rate of 1,125
feet per second, we can figure that 1,125 divided
by 500 equals 2% feet, which is, in this instance,
the length of the wave produced.
In the study of ether waves it is important that
the student recognize the difference between electrical or ether waves and sound or air waves.
Electrical vibrations number from 50 per second,
with a wave length of 6,000 kilometers, to 50,000,000 per second, and a wave length of 0.6 centimeter.
The longest known heat rays show 12,000,000 vibrations per second, with a wave length
;

red light results from 400,000,000,000 vibrations per
second.
The chemically active ultra-violet rays and the
Roentgen rays have shorter wave lengths still, and
higher vibration rate. The gap which exists between the electric and heat vibrations probably
includes
Blondlot's
recently
discovered N-rays,
with a wave length of about 0.2 millimeter.

CHAPTER

series of articles was begun in the issue of. Dewill be complete in ten chapters. In reference
to Mir repetition in llie tiile it
may be explained that wireless
telegraphy is the popular name for the transmission of intelligible
iin .I
through space by Hertzian waves, while the term radiotelegraphy was officially adopted by the Merlin International
It

Wireless Conference and promulgated November

3,

190G.

scale,

III.

Waves and Wave Motion. — Hertz Waves.

A

wave

is a
disturbance periodic in time and
and anything thus doubly periodic is a
wave, whether it be a water wave on the surface
of a body of water, a sound wave in air, or a
light wave in the ether.

in

space,

If

we drop

a

pebble

in

a

lake,

we

their

;

-

see

tiny

rise and fall of the surface is
the surrounding medium, always

to

in a direction away from the point of disturbance.
Thus we have created gravitational waves in an
otherwise stationary medium. Again, we can show
that compression of the mass of a fluid (the same

holds true with regard to gases and solids) is
capable of producing waves which in their behayior
are identical with gravitational waves.
Suppose, for example, that a submarine mine
placed 40 feet below the level of the ocean be
exploded.
have here an instance where the
disturbance is created, not on the surface of the

We

but at a point within its mass. The explothe mine having caused compression of
the adjacent fluid, compressional waves are formed
which travel out in all directions.
In every case, however, the velocity of propagation of the wave is measured by the square root
of the ratio of two quantities, one of which is
elasticity of the medium, and the other density
or mass per unit of volume. Or the velocity of
the wave may be shown to be the product of the
wave length and the number of complete oscillations per second executed by any part of the
medium through which the wave motion may be
fluid,

sion

of

traveling.

that

we have gathered a

of wood, or free floating particles
substance on the surface of the water,
there would be no forward movement imparted
to the floating particles by the action of the waves,
which goes to show that the water itself is not
traveling, but simply that the oscillatory motion
imparted to the water at the place of disturbance
is
taken up successively by adjacent portions of
the fluid.
The result is that the waves continue
onward until the shore is reached.
Should we interpose in the path of these water
waves a barrier in the form of a coarse wire
netting, the waves would not be interrupted, but
would continue on their way unmolested by the
transparent obstacle.
Again, should the waves in their journey encounter a post which had been firmly driven into
the bottom of the lake, with its top protruding
above the water, that part of the periphery of
each circle of waves colliding with the post would
be broken, but the broken ends would pass around
the obstruction and become joined again at a
point beyond.

attention

to

of

the

known

.

were short metal rods, tipped with knobs, which
latter were placed so that they were held a fraction of an inch apart. These knobs were connected to the secondary terminals of the induction

o

chips

kinds have common
characteristics, careful observation of the action
of water waves clears the way in our minds for
the intelligent consideration of wave propagation
iti
other media, where we are unable to observe
direct action, but must deal with abstruse phe-

idea

consideration of electric waves,
as Hertz waves, by means of
which wireless telegraphy is possible.
Hertz performed the famous experiments which
verified the classic theory of Clerk Maxwell, and
demonstrated the propagation of electromagnetic
waves. He equipped the secondary terminals of
an induction coil with a species of Leyden-jar
condenser, which is now known as the Hertz
radiator (Fig. 4).
This apparatus was made up
of a pair of metallic plates, attached to which

otherwise

any

all

fair

wave motion, and of the media through
which waves may be propagated, we shall turn our

waves,

waves spread out in all directions away from the
point where the pebble entered the water; the
circle gradually increases in diameter as the waves
travel farther away from the center.
Should these waves during their progress en-

Inasmuch as waves of

M11
Note.
cembej r, 1006

source long after the
has come to rest, and
we naturally ask, What took place at the point
where the pebble entered the water to cause such
persistent motion to be imparted to the surrounding fluid? In seeking an answer we shall find
that the inherent elasticity of the water was called
into play. The
surface,
being depressed at a
certain point, will, as a consequence of this elasticity, call forth a rebounding action which will
cause the water to rise beyond its level and
against the force of gravity, which latter force
will, however, soon regain the mastery and pull
the crest back again
but on account of the inertia-like qualities of the fluid, it overshoots the
mark and creates a second depression in the surface of the water.

Now

of 0.024 millimeter.
As shown in the preceding

of

million
million

from

communicated

counter

per

away

This persistent

orbital

FIG. 3.

1906

wave-creating disturbance

or 1,125 feet per second in air at 62° F., and we
may, in the following manner, determine the wave

wave propagation,

of

discussion

the

E. E.

travel

certain

8,

nomena and laboriously trace back to find the
hidden cause of the observed effect.
We have seen that water waves continue to

330.6 meters per second in ordinary air.

(Concluded.)

Ether.
In

I.

:

FIG. 4.

HERTZ RADIATOR.

In the primary circuit of the coil was connected a source of electric current.
The action was as follows
The coil, being operated by closing the primary
circuit by means of a switch or key, allows the
electromotive force of the secondary to accumulate
the metallic plates are brought to a difference of
potential, and consequent lines of electrostatic displacement are created, which have the effect of
breaking down the air insulation between the
metal-knob terminals. When the dielectric gives
way under the strain exerted by the high-tension
discharge of the powerful secondary current, the
entire radiator becomes a conductor for the time
being, and the difference of potential previously
manifested at the knobs begins to equalize. The
current now flows through a complete circuit, part
coil.

of which

is

a dielectric.

The magnetic
has

flux created

normal

around the conductor

the direction of the
displacement, and the flux, persisting,
re-creates electric displacement in an opposite direction.
Therefore, while the coil is kept going,
trains of electric Waves having an oscillation frequency of 230,000,000 vibrations per second and
a

direction

electrostatic

to

:

December

:

wave lengths depending upon

electrostatic

the

e»

1

By Charles Proteus Steinmetz.

The

VI.

Arc.

In the Geissler tube the current is carried by
the gas or vapor which fills the space between
the electrodes. The conduction is disruptive in
character, or a spark discharge; that is, a minimum
voltage is required. Below this voltage no conabove it the current passes,
duction takes place

immediate contact with each other and the voltage
suddenly rises, or observing the voltage immediately
before the carbons, when shortening the arc, come in
contact and the voltage suddenly drops, also gives
values around 2S volts. This, in connection with
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Characteristic of Magnetite Arc.

3.

;

An

entirely different set of phenomena is met
arc conduction. The electric arc makes its
conductor. That is, the current is carried
across the gap between the electrodes by a vapor
bridge, produced by the current from the material
of the negative electrode, and maintained by the
current as a high-velocity vapor stream issuing
from the negative toward the positive, and more
The
or less surrounding the positive terminal.
spectrum of the arc, therefore, is that of the negative terminal, but independent of the gas or vapor
filling the space around it, or of the material of
the positive terminal, except indirectly by the effect
of heat, etc.
The continuous production of the vapor stream
requires power in raising the negative material
to the boiling point, evaporating it, and producing
This power must be suprectilinear velocity.
its
plied by the electric circuit, as a potential drop
at the arc terminals, independent of the length of
the arc and of the current if the volume of the
vapor stream is assumed as proportional to the
current, which seems to be the case. This potential drop
(e ) may be called the counter-electromotive force of the arc.
The temperature of the arc stream at constant
pressure in the surrounding space must be constant, .that of the boiling point of the material of
the negative terminal. The power radiated per
unit surface may therefore be also assumed as
constant, and the total power radiated, and therefore the power consumed in the arc stream, as
that is, to the product
proportional to its surface
of length by diameter. Since the section of the
arc stream can be assumed as proportional to the
current, it follows that the voltage consumed by
the arc stream' is inversely proportional to the
square root of the current, and approximately proportional to the arc length, or, when allowing for
the abstraction of energy from the arc stream
by the terminals, proportional to the arc length
plus a small constant quantity.
This gives the theoretical volt-ampere equation
of the arc
in

own

in

,

pere,

we

Giving
values

of

length 1
equation are

arc

the
this

Carbon Arc

in

inches,

numerical

:

e„

%

/2
l

inch
58

inch
108

130 (1

+0.33)

vr
This is the concluding portion of a paper (begun in the
1.
Western Electrician last week) presented at the meeting of the
American Institute of Electrical Engineers in New York, November 23, ic*o6. An abstract of the discussion will be given later.

Where electrodes for alternating-current arc
lighting are required, they are found at the upper
end, above (A).
In this range belong carbon and
most carbides, as those of calcium and titanium.
Even carbon shows the phenomenon of restarting
at every half-wave, by a high peak at the beginning
of the electromotive-force wave, as shown first by
Tobey and Walbridge, in a paper on alternating2
current arc waves.
With increasing approach to (A),
this peak at the beginnnig of the electromotive force
increases in height, and the power factor of the
circuit tends to decrease, by wave-shape distortion.
-
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character

of

arc

—

:

duction.
It also

follows

that the arc

is

a direct-current

in general cannot exist with an
alternating current. With an- alternating electromotive force at the end of the half-wave, the
current dies out, and therefore also the vapor
stream and the next half-wave, to pass in opposite direction, requires a vapor stream moving in
This does not exist, and
the opposite direction.
but the arc dies out
the current does not pass
:

1.

The

indirect.

effect of the anode material on the arc characteristic is
In the case of the mercury anode the heat produced at

the anode causes evaporation, and increases the vapor pressure
above that existing with a graphite or iron anode.

6*
(a

ZS

a

—

conduction that the
current makes its own conductor it follows that
the arc must be started; that is, the vapor bridge
which carries the current must first be produced by
the expenditure of energy before the current can
By bringThis can be done in many ways
flow.
ing the terminals in contact with each other and
withdrawing
current,
and
then
the
by
so starting
the terminals from each other to form the arc
stream by the current; or by jumping an electrostatic spark across the gap, and so starting conthe

°"V

6

mercury anode/ where
d

T

\

Vr

with

;

= 36 +

—

als."

inch
184
Calculated voltage
.51.5
159
97.5
These equations obviously apply to the arc at
constant pressure, as an arc in air, in which the
arc section varies with the current. For an arc
of constant section, in which, therefore, the pressure and the temperature varies with the current,
as the mercury arc in a vacuum, by similar considerations an approximate volt-ampere characterisThis is for the mercury arc
tic is found.

At arc length

phenomenon, and

vr

modify the position.
Where, therefore, spark-gap terminals are desired not to maintain an alternating arc, as for
lightning-arrester cylinders, they are found on the
lower range of the curve mercury, cadmium, zinc,
antimony, bismuth the so-called "non-arcing met-

find

Observed voltage

.

a(i+c)

intersects
Curve I. at some temperature (A),
probably somewhere between 2,500° and 3,000° C.
Above this temperature, the spark voltage is below the arc voltage, and a voltage sufficiently high
to maintain an arc is therefore sufficiently high
to start it again at each half-wave of alternating
electromotive force. That is, materials as arc terminals, which have a boiling point above the temperature of intersection (A) of Fig. 4, maintain
a steady alternating-current arc at about the same
voltage as a direct-current arc, while materials
with a lower boiling point than (A) require a
higher voltage, usually very many times higher, to
maintain an alternating than a direct-current arc.
It
must be considered, however, that the temperature of the boiling point, while being the
foremost factor, is not the only factor in determining the position of a material on Curves I. and
II.,
Fig 4.
Individual characteristics somewhat

;

—

;

=

high

if

;

—

0.33", looks
value of the constant c
the carbon arc the seat of the counterelectromotive force e is not the immediate surabout eight
face of the terminals, but a part of e
volts, residing in the space surrounding the elecbe exhowever,
phenomena
may,
trodes.
This
plained also by energy transfer from the hot crater
of the positive terminal to the negative terminal
at a short arc length.
For very low currents, where the arc stream
gets very thin and unsteady, and abnormally high
energy losses may be expected, the above equations
that is, the observed arc voltgive small values
age is higher than the calculated, especially with
long arcs. So for the magnetite arc of one am-

the
as

—

_

a

TRANSFORMATION OF ELECTRIC POWER INTO LIGHT.
and if the
with the appearance of luminescence
voltage falls below the minimum value required
The
to start conduction, the current again ceases.
material of the electrodes has no direct effect, but
the spectrum is that of the gas between the elecThe character of the current also seems
trodes.
to have no direct effect; alternating current passes
at about the same voltage as direct current.

the end of the half-wave, except if the supply
voltage is sufficiently high to jump a spark across
the terminals at every half-wave, through the residual vapor left by the preceding half-wave.
An
alternating arc, therefore, must be at every halfwave in the condition for starting by a spark.
Stroboscopic photographs with metal arcs show
this phenomenon
a sharply defined static spark at
every half-wave, gradually spreading out to the
more diffuse arc flame, and then dying out at
the end of the half-wave, to start again by a
spark at the next half-wave.
The voltage required to maintain the vapor
stream, that is, the voltage consumed by a directcurrent arc, as discussed above, increases with increase of the arc temperature
that is, increase
of the boiling point of the terminal material. It
is
lowest for the mercury arc, highest for the
carbon arc. For a one-half-inch arc it is shown
approximately by Curve I. in Fig. 4, with the
temperature as abscissas. The voltage required to
jump a spark across the gap between terminals,
shown roughly by Curve II. in Fig. 4, 1 decreases
with increasing temperature, as is well known, and
at

= 30 +

zinc or cadmium the counter-electromotive
force of the arc is
i3 volts.
eo=i6 volts; with mercury, eo
In Figs. 2 and 3 are given characteristic curves
for these arcs, for two, four, eight, 16 amperes,
drawn from above equations with the values observed by test marked by crosses. As seen, the
agreement of the calculated curves with test is as
close as can be expected- -from an approximate
formula, with the exception of the carbon arc, in
which the agreement is least close. In the carbon
arc, for short arc lengths the curves leave the
straight lines and slope down toward a value of
about 28 volts at zero arc length. Separating two
carbon electrodes from each other and observing
the voltage at the moment when the carbons leave

[To be continued.]

into Light.
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With

circuit.

L

:

Vi

per second.
Hertz's wonderful achievements were obtained
with quite simple apparatus. Referring to Fig. 4,
which illustrates it, (A) is the induction coil,
(B) and (B') the metallic plates or spheres, and
(C) the air gap between the knobs of the sec-

/

:

Magnetite Arc

ca-

pacity of the secondary circuit and its attachments
travel off into space at the rate of 186,000 miles

ondary
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CURVES OF ARC VOLTAGE AND SPARK VOLTAGE-

Immediately below the intersection point (A) are
found very refractory metals, as tungsten and
as those of titanium, etc.
of voltage between Curves I. and II.
in Fig. 4 is the range in which rectification takes
place.
That is, by maintaining the vapor stream
issuing continuously from one terminal, by an outside source, or by the overlap of several arcs, the
alternating electromotive force can pass a current
in one direction only, and so is rectified.
In this
range, the arc stream is a unidirectional conductor,
of very low resistance in one direction, of practically infinite resistance in the opposite direction.
The voltage range of rectification, then, is high-

metaloxides,

The range

This curve is only estimated and so can make no claim to
1.
Curves I. and II.. the arc and the spark
numerical accuracy.
curves, are shown once more in A scale (left-side ordinates) in
dotted lines and the lower part of II., once more, in 2V scale, as
II." in Fig.
2.

4.

Transactions A.

I.

E. E., r8oo, Vol.

7, p.

367.

—

—
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at the lower end of the curve, and decreases
gradually to zero at the point (A). With the
limit of the
first members of the group, the upper
rectification range is somewhat cut down by the
disruptive strength of the air surrounding the arc
stream, being lower than that of the arc stream,
and so passing a static spark outside of the arc
stream, or, with a vacuum-tube arc, by a Geisslertube discharge through the residual gas. In the
latter case the maximum voltage which can be
est

the perfecSuch Geissler-tube discharge
tion of evacuation.
curves are sketched roughly, in dotted lines, as
1
in Fig. 4.
III., III.
While vapors like mercury, zinc, etc., are very
good conductors when in motion under the influence of the current of a conductivity comparable
with that of electrolytes, when not under the influence of the current they are almost perfect
insulators, and so can be distinguished from the
rectified

depends upon

and

measures

_

so-called "conducting gases," as hydrogen, air, etc.,
as "non-conducting vapors." Low-temperature-metal
vapors thus are non-conductors.

VII.

The Arc

as

an Illuminant.

The spectrum of the arc is that of the negative
material; its temperature that of the boiling point
of the negative.
ent exceptions.

There are, however, some apparFor instance, the arc stream can

superheated by. using a high-frequency oscillating current of sufficiently high voltage to maintain an alternating arc, and a frequency so high
that a sufficient vapor stream cannot be formed
during the half-wave. In this case,_ groups of

be

lines frequently become prominent, which
insignificant with saturated vapor; the merarc becomes bright red in color; the iron arc

spectrum
are

cury

:

but gives a great quanLikewise, the
tity of intense ultraviolet rays, etc.
spectrum of the positive, or a constituent of the
positive terminal, can be made to appear in the arc.
The tip of the positive is heated to the temperature of the vapor stream, in the carbon arc
the temperature of boiling carbon. If the positive
or contains some material
terminal consists of
which boils below the temperature of the vapor
stream, then it will evaporate out of the positive,
and may thus enter the arc stream. For instance,
in a carbon arc, or arc with carbon as negative,
if a carbon is used as positive, impregnated with
calcium fluoride or borate, which has a relatively
low boiling point, then the calcium vapor enters
the arc stream and is thereby heated to the temperature of the carbon arc. It becomes luminescent, whether directly by heat, or indirectly by
chemical dissociation, or otherwise, need not be
considered here. So the efficiency of a carbon arc
can be increased by feeding into the arc flame
loses

most of

the vapor of

—

its

brilliancy,

some material which gives

a brilliant

spectrum as calcium, which gives a yellow light
of very great brilliancy. It is fed into the arc
by the positive terminal, because this is the hottest,
and the efficiency depends entirely on the temperature of the positive. If the positive is very large,
so as to keep cool, and consumes slowly, the efficiency decreases, because it is produced only indirectly by material being evaporated from the
positive, and then as vapor entering the arc stream.
Therefore, a high temperature and rapid consumption of the positive are necessary.
It is entirely different with the true luminous

which carries the light-giving material into
the arc flame by the electric current, as the vapor
blast, which carries the current.
The carbon, as
negative material, is objectionable, since it gives
the non-luminous carbon arc. Iron appears to be
a very suitable material, since it gives a spectrum
extending over "the whole visible range. It produces practicallv a white light. The positive can
then be maintained cold without affecting the brilliancy or efficiency of the arc.
The negative can
also^ be cooled without appreciable effect on the
efficiency, since the current still oroduces the vaoor
blast from it. and so the light.
If cooled too
much the voltage in the arc may rise a little,
because it requires more energy to produce the
iron vapor from the cool negative than from the
hot negative, but still the efficiency is not much
arc,

affected.

There

are,

;

—

most work has been done in the latter direction.
he former method of feedinc the luminescent
material bv the current from the negative mate'I

has the advantage, however, that the efficiency
not depend on the temperature of the electrodes; the rate of consumption of the negative
electrode can thus be greatly decreased by maintaining it at low temperature, while the positive
electrode, which lakes no part in the arc conduction, can be made entirely non-consuming. This

does

method seems to be a more direct conversion of
electric power into light.
These two forms of arc have come into prominence recently the flame-carbon arc and the metalcompound arc; that is, an arc in .which carbon
is not used, but some other material which gives

—

a luminous spectrum, as iron or titanium. In the
former case the characteristics are those of the
carbon arc. All the materials which can be used
to increase the efficiency of the carbon arc calcium compounds are used almost exclusively
deposit as solids after passing through the arc
flame, and therefore ventilation must be provided
to carry off the smoke; that is, the arc must be
The life of
a so-called "open" or "burning" arc.
the electrodes is about 10 hours. Flame-carbon

—

arcs, therefore,
their efficiency

have
high.

is

balanced against

life,

electrodes, though
Again, efficiency has to be
or decreased cost of power
short-life

against increased cost of electrodes and attendance.
Here in the United States the short-burning arcs
for street lighting have practically disappeared.
Indoors, the excessive brilliancy and the smoke
are objectionable, so that the flame-carbon arc
does not offer much prospect for general illumination.

More prospect of success appears to exist' in the
true luminous arc, an arc using as negative a
material giving an efficient and brilliant spectrum.
Such material should give lines uniformly distributed, not only in the green or yellow, but over
the whole visible range, and the material should
'

not be attacked in air, even at high temperature.
The arc must be an open arc, since the material
deposits as solid, and to get electrodes with long
life, 'a material is required which is stable at high
temperature in the air.
There are very many metals which give luminous spectra, but those which give white are
substantially the metals of the iron group only
iron, titanium, wolfram, etc.
Long-burning quality requires a material which
is not affected, or only little affected, by the air
This, in general, excludes the metals, but requires
a stable oxide or other fairly stable compound,
as some carbides are. It should also be a conductor, since as arc electrode it has to carry the
current. In the intermediate oxide of iron magnetite
(Fe 3 0.,), a material is found which is a
good conductor, is stable at high temperatures as
well as at low temperatures, and gives a white
spectrum. In such an electro-luminescent arc, any
stable material is suitable as a positive terminal.
Copper is generally used because it is cheap, is
stable at fairly high temperature, is a very good
conductor of heat and when heated by the arc
carries the heat away with sufficient rapidity not
In all these arcs
to melt or oxidize appreciably.
the vapor stream from the negative is a necessity.
In the mercury arc it is easiest of observation,
because the arc is enclosed in a glass tube.
The amount of vapor produced by the current
from the negative is usually many times greater
than necessary to carry the current, and most of
it can be condensed without any appreciable change
So also magnetite consumes
in the arc stream.
at a much greater rate than is necessary, of an
one-fourth gramme per ampere-hour.
order
of
This rate of evaporation is greatly reduced by the
addition of small quantities of a material which
chemically not much different from magnetite,
is
so that at the
but is much more refractory
temperature where the magnetite melts this material is still solid and forms a kind of sponge in
which the melted magnetite is held and its con_

;

sumption greatly retarded.
Magnetite, however, while a good conductor of
the arc stream, is not very efficient as a producer
of light, and added thereto are other materials
which give a very high efficiency, as titanium compounds.
In the magnetite arc as used at present, that
is, in which the magnetite electrode contains titanium oxide, etc. magnetite is essentially the carrier
of the arc conduction, just as carbon in the yellowflame arc; titanium, with its highly efficient white
spectrum, takes, in the magnetite arc, the same
place as calcium in the flame arc, as light-giving

—

—

but titanium is carried into the arc
stream by the current from the negative, while
calcium in the flame arc enters by evaporation from
substance,

then, two distinct ways of producing
luminescence of the arc; first, directly by using
some material as negative which gives a luminous
spectrum that is, a spectrum with manv lines in
the visible range, preferably covering this whole
range, to get white light; second, indirectly, bv
using some material to carry the current which
gives a very high teinnerature to the arc stream
which means practically carbon and making the.
arc strearn luminous by feeding some light-giving
substance into the arc from the positive terminal.
In the former case the arc has the characteristic
of the iron arc or titanium arc, whatever material
is used; in the latter case, it has the characteristic
of the carbon arc.
Since the carbon arc is t he steadiest arc. the

rial,

December

the positive.
The elimination

of carbon in the magnetite arc
combustion, and this increases the life
electrodes to about 20 times that of carbon

1906

8,

their compounds are, on curve, Fig. 4, below the
intersection point (A) ; that is, do not maintain
a steady alternating arc.
For alternating arcs,
therefore, one of the materials is required which
is above point (A) in Fig. 4.
In this range there
are carbon, carbides and similar compounds.
Thus, the titanium arc with alternating current
cannot use magnetite as carrier, and titanium oxide as light-giving material; but titanium carbide
is used as arc conductor.
It obviously is not so
incombustible as the oxide, but still so much more
stable than carbon as to be well within the range
of long-burning arcs.
To conclude, then, in the luminous arc we seem
to have the first instance of a commercial application of a direct conversion of electric power
into light, without heat as intermediary form of
energy. It is not limited to very low values of
efficiency.
But, so far, it seems that only the
green mercury spectrum, the yellow calcium spectrum and the white titanium spectrum offer an
efficiency so vastly superior to that of incandescent
solids
that, as regards the efficiency of light production, no possible improvement in incandescent
lighting could hope to approach it.
Typical of
these three most efficient spectra are the mercuryarc lamp, of practically infinite life and bluishgreen color of light; the yellow-flame carbon arc,
of the short life of the open arc lamp of old, and
the white titanium carbide, or magnetite arc, of a
life equal to or greater than that of the enclosed

carbon

arc.

Prize Competition for the Production
of an Electrical Solicitors'

Handbook.
be remembered that earlier in the year the
Co-operative Electrical
Development Association
offered $1,000 in prizes for papers on the subject of
the organization and conduct of new-business deIt will

partments suitable for central stations in cities of
population and under. These prizes were
awarded by the president of the National Electric
Light Association at the Atlantic City meeting on
the judgment of a special committee, since which
time they have been given wide publicity through
50,000

the co-operation of the electrical technical press, as
well as by the association in pamphlet form.
few weeks since, the subject of offering prizes for
an electrical solicitors' handbook was discussed with
the co-operating committee of the National Electric
Light Association, and it was decided to offer
$2,600 in prizes for such a production. The prize
money is divided as follows
One thousand dollars for the Light Section, of
which $500 will be awarded as the first prize $300
as the second', and $200 as the third.
One thousand dollars for the Power Section, of
which $500 will be awarded as the first prize $300
as the second, and $200 as the third.
Six hundred dollars for the Heat Section, of
which $300 will be awarded as the first prize; $200
as the second, and $100 as the third.
In general, it is desired to secure a handbook
which will be both instructive and stimulating to
representatives of central stations, contractors or
others who are soliciting the public for the sale of
electrical service for light, heat and power.
little pamphlet is in the course of preparation
containing general suggestions for the benefit of
those who will compete for the prizes, and this
will be very gladly sent upon request.
committee appointed by the president of the
National Electric Light Association will judge the
handbooks, or sections of the handbooks, submitted, and its decision, which will be made just
before the next meeting of the National Electric
Light Association, will be announced at that convention and the nine New York drafts for the
several amounts distributed to the winners.
The winning contributions, or combination of
winning contributions, will be made of the greatest
possible benefit to the electrical business along such
lines as may be later determined by the joint com-

A

;

;

A

A

mittee.

This affords an excellent opportunity to make a
valuable contribution to the commercial progress
of the art, to achieve a reputation for business
progressiveness, and, withal, to be well paid for
the time, thought and energy required.

excludes

of
electrodes under the same conditions; but, just as
with the carbon arc, the efficiency of the magnetite
arc can be varied over a wide range, with a corresponding variation of life in opposite direction.
That is, by sacrificing some efficiency, the life can
be greatly increased, or the efficiency can be increased by 'somewhat reducing the life by increasing the percentage of light-giving material usually titanium oxide in the magnetite arc, calcium
fluoride or borate in the flame-carbon arc.
In
either case a very high percentage of the lightgiving material tends to the formation of a nonconducting slag at the electrode surface, and if
he highest possible efficiencies are desired onefourth watt per- candlepower, and better the effect
of the non-conducting, or poorly conducting, electrode surface, has to be eliminated, by starting the
arc from the side of the electrode, or some other

—

I

—

method.
Magnetite,
.

titanium

oxide,

—

and most metals or

Everett W. Burdett on Public

Ownership.
The Boston branch of the American

Institute

of Electrical Engineers held a meeting on November 21st, at which Everett W. Burdett spoke on
'Public or Private Ownership of Public-Service
Utilities
Which is Preferable?"
He presented
data showing that the theory of municipal operation
had suffered by the experience of Glasgow and
other cities of Great Britain.
He concluded: "It
appears that when tested by the results obtained
in the two great English-speaking countries of the
world, the practical application of the paternal or
government does not
socialistic theory of local
justify itself with the results produced with the
American theory of as little government as possible.
And it is to be remembered that these results in
America, marvelous both in kind and extent, are
to be attributed not only to individual initiative,
but also to the much-reviled corporation."

—
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The Patent Factory.
By George Ethelberi Walsh.

up around Niagara, where a vast amount of
current can be had at small cost.

not an impossible feat.
time-saving or laborExperts are
saving device is felt in an industry.
called in and the ground thoroughly canvassed, im-

The need

some

of

is

of

sort

methods eliminated, and the most feasible
systematized and described. Then the work of de-

practicable

turned over to experts,
veloping the
or rather to professional inventors, who can roughly
forecast what they will do.
The conditions of modern industry demand the
elimination of chance and uncertainty so far as
possible.
Inventions have upset business and manufacturing interests more than any other factor in
The installation of expensive
the last ten years.
machinery is a costly undertaking if some inventor
comes along with a patent six months later which
invention

elec-

tric

Contrary to a rather widespread impression an
invention is generally a growth rather than a sudden inspiration. Moreover, it is often the product
of several minds working along parallel lines, each
contributing its quota of experimental knowledge.
Forecasting an invention

465

is

To this "patent factory" can be traced the discovery of the present method of making artificial
corundum by fusing bauxite by a patented process;
the work of obtaining nitric acid from nitrogen
and

oxygen

by

processes of utilizing

and barium salts for the purification of our drinking
water, and the production of artificial camphor from
turpentine at Port Chester, which a few years ago
failed after a short experimental test.

The large industrial and manufacturing companies
have in recent years established "patent factories"
of their own, where experts conduct tests and experiments
along certain
well-defined
lines
for
mutual interests. These commercial "patent factories"
are equipped with the best laboratories in the world,
and men of genius and experience preside over

single individual.

of the individual.

patent factory is not an exception to
this rule, for while his personality dominates the
establishment over which he presides, and credit is
given to him for the inventions, he has surrounded
himself with experts whose labors contribute to the

today

"Last

confessed

year,''

manufacturer

leading

a

of novelties, "my plant was practically knocked out
by the invention of a device which makes it possible for my rivals to save $50,000 a year.
I must

go out of business or invest in new machinery and pay big royalties to the inventor. This
periodical revolutionizing of conditions by new inventions is one of the- disturbing features of manufacturing.
Is it any wonder that big concerns keep
either

a

sharp lookout for patents and even

army

employ an

of experts to watch the applications for

new

Edison's

general cause.
Not only is the great "wizard" relieved of a great mass of detail work by his assistants, but suggestions and experiments are conIn his
stantly coming to him from his associates.
"patent factory" he employs some of the best
chemists and mechanical experts in the country.
Work of an experimental nature is intrusted to
them which would require years of patient toil from
a single inventor without the equipment of the
.

modern

plant.

is another great inventor who conducts his
"patent factory."
With one of the bestequipped electrical and experimental laboratories in

Tesla

own

the world, he has surrounded himself with bright

young men who have succeeded in chemistry, electrical sciences, mechanics and physics, and his labors
of inventing are systematized to the point of sim-

Most

plicity.

their ultimate

good

of

science

electrical

important discoveries in
years ahead of

Tesla's

were

predicted

perfection,

and the work of making

his promises has established for this inventor

a unique position in the

world of electricity.
Another important "patent factory," which differs
from these two in some important respects, is the
Ampere Electrochemical Company of Niagara Falls.
Instead of a single dominating mind heading this
plant, half a dozen inventors compose the company
and direct its affairs.
The company is not an
operating concern, but purely an experimental organization or association of inventors.
The object
of the "patent factory" at Niagara Falls is to delve
into the mysteries of electrochemistry for the pur-

pose of discovering new processes for commercial
application
but when a new patent is developed it
is
turned over to an operating company for exploitation.
The inventors themselves have no in;

terest

the applications

in

of their patents.

The founders of this strange
men well known in the world

F

B.

Wheeler and

C.

Professor

Crocker,

C.

"patent factory" are
of electrochemistry.

A.

Doremus,

S.

S.

Bradley were the original organizers of the experimental plant, and later they
had associated with them A. H. Buch, D. R. Lovejoy, H. E. Knight, N. Thurlow and Charles B.
S.

Thus many valuable patents of
would never have been perfected had the
inventors been forced to rely upon their individual
means and work.
The Westinghouse Electric and Manufacturing
Company is another representative concern which
has a well-equipped "patent factory" in operation in
connection with its manufacturing plant.
Many
valuable patents are taken out by this company, and
most of them are traceable to the energy and foresight of the professional inventors employed by the

company.
Another important "patent factory" is that of the
Western Electric Company, which has to do largely,
although not exclusively by any means, with telephone patents.
.

The various large concerns owning their own
"patent factories" are rapidly specializing the work
The electrical manufacturers conof inventing.
fine their attention to inventions in their industries,
and the makers of special machines limit their tests
and experiments to machinery in their particular
line.
The Ampere Electrochemical Company makes
no efforts to invent dynamos and motors and equipbut studies only the field of electrochemistry.
Iron and steel mills find it more convenient and
economical to confine their labors to the perfection
of details of their plants and rarely branch out into
other industries.
In this way inventions are becoming specialized, and the professional inventor
devotes his time and genius to certain departments
of work.
The possibilities of inventions are probably
greater in the electrical and electrochemical fields
than in any other to-day. The electrochemist, in particular, has many untrodden paths ahead of him.
By the aid of the electric current changes have been
effected in the sugar and paint trades which make
Electrochemists are to-day working
for efficiency.
with promise of success toward the manufacture
of starch from by-products. Artificial rubber of fair
value has also been produced, and the cyanides,
silicides and ammonia are all promising products
Synthetic electrochemistry
for the electrochemist.
is generally recognized as one of the greatest future
businesses of the world; and that the Falls of
Niagara were created for this purpose is the opinion
ents,

results of this patent factory are evi-

of the workers in this field.
While the individual inventor may find his opportunities somewhat circumscribed by these changes,
the gain obtained through the organization of
professional inventors is great.
Greater results

dent in a hasty glance at some of the most important electrochemical industries which have grown

flow therefrom, and the young man associated with
a modern "patent factory" secures in time a training

Jacobs.

The

Allis-Chalmers Electric Hoists.
Electric hoists, in order to give the best service,
must be designed and built especially to meet operating conditions.
When so constructed and properly installed they are as easily handled and give as
good results as steam-driven machines, while they
are as readily controlled, are as little liable to
get out of order, and require no more skillful operators.
They should be heavily and substantially
built, conveniently and compactly arranged, and the
motor adapted to its work.
In many cases the
advantages of electric over steam or air-driven

them. The association of half a dozen experts in
such a plant tends to make the work of discovery
and invention simpler and more practical.
The General Electric Company spends tens of

patents?"
The professional inventor works better in cooperation with others interested in similar subjects,
the deficiencies of one thus often being supplied by
Associations of inventors have therefore
another.
become important organizations in this industrial
age, and most of our great patents are products of
one of these "patent factories" rather than of a

solete.

supplies these requirements.

methods; the different
and producing barium sulphate

electrical

thousands of dollars every year in supporting its
"patent factory." The presiding genius of this plant
is Dr. C. P. Steinmetz, an inventor of world-wide
fame.
He has to his credit a long list ,'of patents
which have helped to bring the generation, transmission and application of electricity up to their
present-day efficiency. With him are associated men
of almost equal gift for invention and specialists in
certain fields.
The total output of this factory
averages scores of new patents and improvements
upon old ones every year. Any employe of the
company who has a promising idea is encouraged
to present it to the head of the patent factory, and
if considered of value it is exhaustively tested and
tried by experts.
While the comoany holds all the
patents developed by any of its employes, proper
remuneration is made to the inventors, so that each
one is stimulated to make suggestions and improvements.
Frequently the develonment of a patent
is
more dependent upon the opportunities of the
inventor to make exhaustive experiments with costly
machinery and tools than upon the initiative impulse

makes the machinery ancient and ob-

practically

which makes his inventive gift of far greater value
to himself and the world.
In the field of discovery
and invention of to-day expensive and elaborate
tools and laboratory equipment are frequently essential to success, and the modern "patent factory"

ALLIS-CHALMERS SINGLE-DRUM ELECTRIC HOIST.
are so manifest that argument is unnecesFor underground locations, or for places at
some distance from the necessary location of the
power plant, it is much easier and cheaper to run
wires than pipes, thus avoiding all loss from conhoists
sary.

densation or leaks.
Either direct pr alternating
current at any of the standard voltages and frequencies may be used, and the hoists can be built
for any desired load and speed of rope.
Allis-Chalmers Company of Milwaukee has recently put upon the market a line of standard machines designed to work under approximately the
same conditions as its well-known small steamdriven hoist.
The single-drum electric hoists are
of IS, 25, 35, 50 and 75-horsepower capacity, and
double-drum hoists are made by that company in
3°; S°, ,75, 100, 125
this hoist the drum

and 150-horsepower sizes. In
runs loose upon the shaft and

made in one piece,
iron.
The spider hubs
is

of the best quality of cast
are fitted with bronze bush-

which can be readily replaced in case of wear.
The drum spiders have strongly ribbed arms, and
the drum shell is reinforced by deep circular ribs, so
that all twisting and bending strains are fully met.
The brake is of the steel-band type, with wide
face, and is provided with suitable turnbuckle adjustment for taking up the wear on the brake
blocks.
One end of the brake band is securely
anchored by eyebars around the operating shaft, and
the other end has a turnbuckle attachment to the
lever on the operating shaft controlled by the operator's hand lever.
The main gear, keyed on the drum shaft, forms
the driving member of the clutch, which is of the
band-friction type.
The fixed end of the band is
securely anchored to the driving gear and has suitable adjustment for shortening the band to compensate for wear.
The movable end of the band
is
actuated by a simple and strong arrangement
of toggle lever, motion to which is imparted by a
collar sliding on the drum shaft and controlled by
the operator's hand lever through suitable connections.
When the clutch is thrown in, the band
is tightened around the drum shell by the powerful toggle motion, and the pull of the rope on the
ings,

drum

tends to

still

further tighten the grip of the

band on the shell, thus securely holding and lifting
the load.
Both band-friction clutch and band brake
are hand operated, the operating levers being convenientlv arranged and provided with quadrants and
locking pawls.
For driving
pany furnishes
'motors, wound
nating current,

hoists Allis-Chalmers Comeither direct or alternating-current
for the usual voltages, and if altereither 25-cycle or 6o-C3r cle machines.
The controllers tised with these hoists are of
the drum type, similar to those in common use in
On all single-drum hoists the
street-car service.
motor is not reversed, but on double-drum hoists
the handle or lever of the controller not only controls the speed, but also reverses the motor, and is
The controller is selocked in the off position.
curely attached to the frame of the hoists, and the

these

is so located as to be conveniently reached
and easily handled by the operator.

lever

More detailed information in relation
may be obtained from a pamphlet,

sets

Hoists" (Bulletin 1506),
Allis-Chalmers Company.

recently

to these
"Electric
issued by the

;
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Probable Merger of Indiana lnterurban
Roads.
in Indianapolis during the last
that plans for the organization of a holding
company, to include all the Indiana traction lines

was rumored

It

week

owned by the syndicate represented

in

Indiana by

presented by the traction companies as the value
of their properties.
As showing the attitude of
the aldermen, at the last council meeting a resolution was passed ordering the transportation committee to arrive at some conclusion as to a settlement and report to the council before the end of
the year.

are gradually being developed,
thought that incorporation papers will be
and
ready for filing by the first of the year. No official announcement of the merger has^ been made,

Hugh

J.
it is

McGowan

but enough is known, it is said, to indicate that
the new holding company will include eight or
nine interurban main lines and half as many
branch lines. The main lines to be merged are
those of the Indiana Union Traction, the Indianapand Eastern, the Indianapolis and Northolis
western, the Indianapolis and Western, the Indianapolis and Martinsville, the Indianapolis Coal
Traction, the Richmond Street and Interurban and
the Fort Wayne and Wabash Valley traction comThese roads, with the numerous branch
panies.
lines controlled by them, will make the largest
traction system in the world.
It is said that the Indiana lines will be leased
to the Indiana, Columbus and Eastern Railway
Company, recently organized and incorporated in
Ohio, to operate all the lines of that state owned
by the same syndicate which owns the Indiana

merger

lines.

The Ohio company

is

capitalized at

W. Kelsey Schoepf of Cincinnati is
$13,000,000.
Hugh J. McGowan represents the synpresident.
dicate in Indiana, and will doubtless be made presithis
dent of the Indiana holding company.
merger is ready to launch into business it will

When

own and

operate 682 miles of interurban railway
Indiana.
In addition to this, the street-car systems of several cities will be included under its

in

The Indiana holding company will have
under its control some 200 more miles of interurban railway than has the Ohio company, known
as the Indiana, Columbus and Eastern, which will
likely become the leasing company.
control.

A New Primary

Battery Reported from
Fond du Lac.

The Fond du Lac Daily Commonwealth of November 26th describes in general terms a new primary battery which it says will produce "electric
current at much less cost than by and
other
means." The positive element is described as a
"carbonated element" prepared by an electrolytic
process, while "the negative is an alloy of metals
that furnishes the highest possible potential."
Considerable mystery is shown in the published description, but it is said that the two elements "so
act upon the chemicals in solution as to decompose them when the circuit is closed.
This is
probably one of the first organic batteries that is,
one that makes use of organic chemicals ever invented." The claim is made that "a standard cell
weighing 18 pounds has a capacity of 1.000 amperehours without recharging." The cell is six inches
square and 10 inches deep, it is said, and it is asserted that it can be put on the market for about

—
—

A

company has been organized to manufacture
the battery.
E. T. Huber and C. J. Medberry of
Fond du Lac. with many others, are interested in
the new company.

Steam Roads

to be Electrically
Equipped.

The Harriman roads in Wyoming. Idaho, Montana and Nevada are to be electrified, according to
the Salt Lake City Tribune. Within six months, it
is said, work is to be taken up on the lines from
Green River, Wyo.. to Sparks, Nev., and from
Butte, Mont., to Salt Lake City and' the Garfield
smelters.
It is possible that the svstem will also
include the double-tracking and electrification of
the

Faraday Society.
The twenty-third ordinary meeting of the Faraday Society was held on November 13th, in LonS. W.
in the chair.

Dr. F. Mollwo Perkin, treasurer, was

don,'

Mr.

W.

Pollard

San Pedro from Salt Lake

Provo.
Tribune, can
and compete with any interurban system anvwhere.
Power can be transmitted from the Shoshone Falls plant, which can
be greatly amplified, for a net cost of $15 per
horsepower per annum, it is said. This gives the
railroad an advantage on initial cost of power over
the present Utah Light and Railroad system, which
'S
$33 per horsepower annually, and an advantage over steam-generated electricity, which costs
$38 per horsepower per year, and over steam-gen-

The Harriman

crated

these

system,

says

to

the

lines

power of $51 per horsepower annually.

Chicago Street Railway Situation.
City officials of Chicago say that a plan for the
settlement of the street-railway problem will be
formulated before the end
of
the year.
The
council transportation committee and representatives of the Union Traction Company and the Chicago City Railway Company have been negotiating
on the basis of an ordinance which is to contain
the terms of a settlement. It is said that an agreement has been reached on most points, the questions of compensation to the city and the valuation
to be placed rm the properties, should the city decide to buv later, being the principal ones yet to be
settled.
The latter now only awaits the report of
the city's experts who are reviewing the figures

Digby

read

a

paper

entitled

"Some

Investigations Relative to the Depreciation
of Electrolytically Produced Solutions of Sodium
Hypochlorite."
This paper deals in the first place with depreciation taking place in bottles of various colors, in
which dark amber bottles gave the best results, the
loss in 1,817 days being about 40 per cent, for a
solution
containing 4.216 grammes of available
chlorine per liter.
The corrosive action of hypochlorite solutions upon various metals is then discussed, and the depreciations due to graphite, copper, zinc, lead and iron plates immersed in such
solutions are set forth for a period of 480 hours.
much greater depreciation takes place, due to
galvanic action, when two dissimilar metals immersed in the liquid are connected by an insulated
wire
the paper gives records in the case of 21
different couples.
When iron is present as one
metal .in such a couple, the depreciations are generally greater than for any two other metals.
As regards the area of the exposed surface in
the cases of single metals immersed in hypochlorite
solutions, it was found that doubling or trebling
the surface doubled or trebled the rate of deprecia-

A

;

tion.

Brief reference is made to the value of protective
coatings as applied to metal couples, but no conclusive results were obtained.
As it is a matter of difficulty to paint evenly
the inside of small plates, and, still more, of pipes,
the_ writer deprecates reliance upon insulating materials for the protection of any vessel in which
hypochlorite liquids are stored, or of any metallic
piping in contact with hypochlorite liquids.
When
once the paint breaks down, corrosion of the metal
will follow at a rapid rate.
Accounts are also given of the value of bitumen
as a protective agent for wood exposed to hypo-
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strengths (4.8 to 5.3 grammes per liter)
losing 0.5 gramme in six months.
The author concludes that the magnesium hypochlorite, as made at Poplar, is sufficiently stable
for practical purposes, and that it could be made
in a warm climate without necessarily rapid deterioration.
The warm-weather specimens quoted

higher

had been kept

Electrochemical Papers Before the

in

ordinary dark-glass bottles, merely

corked.

Mr.

J.

B.

C.

Kershaw (communicated)

consid-

ered that electrolytic hypochlorite was unlikely to
replace bleaching powder at present prices.
He
criticized the efficiency of the Hermite plant at
Poplar.
Dr. R. S. Hutton hoped that further information regarding the electrodes and other important
details of the Poplar plant, and also further data
regarding cost and efficiency, would be forthcoming.
He drew attention to the theoretical work that
had been done on the Continent. Replying to Mr.
Kershaw's strictures, efficiency depended on concentration.
At Poplar high concentrations were used,
so the efficiency was relatively low.
Dr. F. W. Alexander gave complete details regarding the cost of running the Poplar plant. The
plant has been producing an average of 200 gallons a day of 0.4 gramme solution since ^January
last at a total cost for current and material of
under ^33. Two laborers sufficed to watch the plant
and bottle the solution. The defects of the original
Hermite process had been successfully overcome.
They had no trouble with non-conducting films on
the zinc cathodes. Non-stability was caused by the
presence of undecomposed salt in solution.
Dr. S. Rideal was of opinion that the convenience
of being able to make hypochlorite on the spot as
required for disinfecting purposes rendered it far
more suitable than bleaching powder. The dust
nuisance caused by motors rendered the use of a
sterilizing

fluid

for

street

watering a necessity.

Mr. L. A. Smart remarked on the value of such
electrochemical processes to borough engineers if
they could be arranged to run so as to increase the
load factor of the power station.
Mr. W. Defries pointed out that although the
price of raw materials would probably not decrease,
that of power tended to diminish, so electrolytic
hypochlorite would in time compete favorably, even
as regards price, with chloride of lime.
The paper by Dr. Alex. C. C. Cummin g "On
the Electrochemistry of Lead," was taken as read,
and the discussion postponed until the December
meeting.

chlorite solutions.

In conclusion the author urges that storage,
transport, and methods of conveyance from place
to place, or even from one part of a factory to
another, are details meriting attention.
Certain
conditions of storage may clearly be regarded as
fatal to stability, particularly those in which the
galvanic action of dissimilar metals is likely to
arise.

Mr. Charles V. Biggs then read his paper de"The Hermite Electrolytic Process at

Constant Current at Varying Speeds.

A new

method of procuring a practically conoutput from a generator operating

stant-current

under various conditions is the object of a recent
In a patent granted to Maurice Milch,
Schenectady, N. Y., and assigned to the General
Electric Company it is declared that by the method
invention.

scribing
Poplar."

This paper

$5-

electrify

December

a contribution to the data at presejrt
the subject of the electrolytic productions of hypochlorites.
It consists of a description of the plant in use at Poplar for the preparation of a solution containing about 4.5 grammes
of available chlorine per liter, for use as a disinfectant in the borough.
The system adopted is to mix a certain quantity
of fluid in an elevated tank, and then to allow this
fluid to flow through four double troughs or cells,
placed one above the other, so that the liquid deavailable

is

on

scends continuously by gravity.
Each trough is
divided laterally by a partition, and in each of the
two divisions five distinct "elements" are suspended.
The positive plates are of thin platinum wire wound
upon slate slabs and the negative plates are of zinc,
there are thus four troughs, each containing 10
"elements," or 40 cells in all. After passing through
the successive cells, the liquid discharges into a carboy.
Sodium hydroxide is used as a Dreservative
it
flows, drop by drop, into the carboy as it is
filling and serves to neutralize free hypochlorous
acid.
As the liquid passes through the troughs
it is subjected to the action of a current of IS amperes at 230 volts, being 5.6 volts per cell.
The tank is charged bv placing in it 100 liters of
a saturated solution of sodium chloride and 20
liters of a saturated solution of magnesium chloride.
To this is added as much water as will bring
the whole up to 840 liters. The rate of flow through
the apparatus is 3 1-3 pints per minute.
Curves are appended showing (1) the rise in
value of the solution as it passes through the cells,
amounting to about one gramme per liter for 10
cells
(2) efficiency in grammes per B. T. U. for
this plant, which is highest at a current of 16 amperes.
Above this amperage energy is wasted in
heat, and below it the flow becomes too high.
A number of tests of samples of the liquid made
are given.
Liquid made during the warm weather
of the exceptional summer of 1906, at a temperature of 104° F., was found to have lost only 0.1
gramme available chlorine per liter in six weeks.
Several samples of liquid made before the conditions of the plant (as to mixing, rate of flow,
etc.)
were very fully determined, showed losses of
0.1 and 0.2 gramme per liter in six months; the
;

CONSTANT-CURRENT GENERATOR FOR VARYING SPEEDS.
described the current output of a generator can
be made practically constant, although the machine
is operated at varying speeds or with varying resistance connected across its terminals.
The method consists in so arranging the machine that the current delivered by it produces a
strong cross-field, leading off the current induced
in the armature by the cross-field by means of a
set of auxiliary brushes and utilizing this current
for demagnetizing the main field.
The accompanying drawing shows, somewhat diagrammatically, a constant-current generator arranged in accordance with the invention.
In the drawing (A) represents the armature,
provided with a set of brushes (B) (B), from
which the current for the external circuit is taken.
(C) (C) represent the main field coils, which are
mounted in a field magnet arranged with four
poles.
Only two main field coils are employed,
however, and these are connected so as to make
the poles (1) and (2) of one polarity and the
poles (3) and (4)' of the other polarity. As regards the coils (C) (C), the field magnet is consequently bipolar, each pole being divided in__two
parts, the poles (1) and (2) being magnetically
equivalent to a single pole, and the poles (3) and
(4)

to a

single pole of the opposite polarity.
the external

The brushes (B) (B), which supply

December
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circuit, are placed in the usual manner at or near
the neutral points with respect to the poles produced by the coils (C) (C). The coils (C) (C)
are shown connected in shunt to the machine terminals (T)
(T). The current flowing through
the brushes (B)
(B) tends to produce a magnetization of the machine at right angles to the
magnetization produced by the shunt coils (C) (C)
that is, it tends to make the poles (1) and (4)
of one polarity and (2) and (3) of the other
polarity.
This tendency is opposed and overwhelmed by a set of coils (D) (D), which are
connected in series with the brushes (B) (B) and
with the external circuit. These coils, overpowering the magnetizing action of the armature current
between brushes (fi) (B), produce a magnetization
proportional to the current in the external circuit
at right angles to that produced by the shunt coils
(C)
(C). This cross-magnetization induces an
electromotive force in the armature which is a
maximum at the points displaced 90 degrees from
the brushes (B) (B). At these points a second
set of brushes (B')
(B') is placed, and in series
with these brushes are connected two sets of. coils
(E) (E) and (F) (F). The coils (E) (E) assist
the coils (D) (D) in producing the cross-magnetization of the machine, while the coils (F) (F)
oppose the magnetizing effect of the main coils
(C).
The operation is then as follows
slight increase in the current in the external circuit, due
either to an increase of speed of the machine or
a decrease of resistance in the external circuit, increases the cross-magnetizing effect of the coils
(D) (D), and consequently increases the potential
between the brushes (B') (B'). This increased
potential increases the current in the coils (E) (E),
which further increases the potential across the
brushes (B') (B'), and the increase of current in
the coils (F)
(F) reduces the main-field magnetization of the machine. The current output of
the machine is thus kept substantially constant
over a wide variation of speed or with wide variations of resistance in the external circuit.

—
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Telephone News from the Northwest.
The Northwestern Telephone Exchange Company
make extensions and improvements to its system in the Twin Cities. There will be installed
in the addition to the Minneapolis Main exchange
a switchboard with 9,000 connections. Through the
country there will be a number of exchange buildwill

erected, as well as extensions
ments to the system constructed.

ings

and improve-

The Northwestern Telephone Exchange Company
had a meeting of its managers from different cities
and towns of the Northwest in Minneapolis last

week

to consider the various phases of their work.
A smoker and social gathering was held in the
general offices. A theater party was also given
the visitors by the company, and a banquet concluded the meeting.
H. H. Herrick has been appointed local manager of the Northwestern Telephone Exchange Company at Owatonna, Minn., succeeding Mr. Jensen,
who is transferred to a position with the company
in Minneapolis.
The Homestake Mining Company of Lead, S. D.,
for
will
install
a complete telephone exchange
plant.
The switchboard will be for 100 conits

nections.

Northfield Telephone Company of NorthMinn., has been incorporated with $25,000
capital stock by William Ebel, D. D. Turner and
A. L. Dixson.
C. L. Wilcox has sold the Interurban Telephone
system, with exchanges at Orange City and Alton,
Iowa, to Y. Dykstra, the consideration being about

The

field,

$10,000.

Company has
central-energy switchboard at Mason City, Iowa, and make other improvements, 'the total cost being about $60,000.
The Western

decided

to

put

Electric

a

in

Telephone

new

The Eden (Iowa) Mutual Telephone Company
has filed articles of incorporation with a capital
stock of $5,000.
C. L. Giggins is president and
R.
George S. Angier secretary and treasurer.

Indiana Telephone items.
The Central Union Telephone Company

Shelbyville, which recently took over the Mutual Telephone Company, has transferred all the lines connecting this company and the country exchanges
in Shelby County to the new switchboard, which
has just been installed at the Main exchange. In
a few days the subscribers of these several systems will all be connected up for service over the
at

467

by Horace
manager of

Union

line.

The advantage of maintaining a school to train
substitutes for telephone service was demonstrated
at Logansport a few days ago, when the girls
employed in the exchange of the Home Telephone

Company walked

out

were not
because
they
Their places were readily

granted a half-holiday.
filled by trained substitutes from the school, and
the force of 40 operators was completed within
an hour.
Rumors to the effect that the Central Union
Telephone Comnany is about to absorb the Indianapolis Telephone Company and the New Longdistance Telephone Company, both owned and controlled by the same interests, are vigorously denied

company in Chicago under lease. The Chicago
automatic system is to be developed and extended
into a first-class
local
system, giving long-distance connection with the outside lines of the Independents or any other lines. Those interested in
the new venture have appeared before a council
committee and laid before it some of their plans.
In the meantime the council committee is still
hearing the claims of the Chicago Telephone Company and the Manufacturers' Telephone Company,
the former seeking a renewal of its franchise and
the latter asking for a franchise, with the view
to succeed the Chicago company.

financial

report of the Delaware and Madison Counties Telephone Company for 10 months
of this year totals in gross income $80,329.36; operating expenses, taxes and insurance, $45,645.51,
leaving a net income of $34,683.85.
When the City Council of Lebanon, Ind., gave
the Central Union Telephone Company an exchange franchise it neglected to limit the rates
that might be charged for service.
The company
announced that the service would be free until
300 subscribers were secured. When the 300 were
secured it continued the free service until 400
subscribers were secured, which was announced
on November 1st. After having had free service
for a year the patrons are objecting to the payment of charges of 25 per cent, in advance of
the rate charged by the Independent company in
the city, and in consequence thereof some are refusing to pay the excess.
S.

Pacific Slope
The Pacific States

GENERAL TELEPHONE NEWS.
The Mount Zion Rural Telephone Company

of
Cashion, Okla., has been incorporated with a capital stock of $20,000.

A. D. Jones, a physician of Louisville, Ky., who
has perfected a telephone that can be used from
a moving train, has, according to a Louisville dispatch, received an offer of $100,000 from Chicago
promoters for his rights to the invention. But
Dr. Jones has declined the offer.

Telephone News.

Telephone and Telegraph
Company, which became an Oregon corporation a
few years ago and made its head office nominally
at Portland, Ore., although the heavy office work
has always been carried on in San Francisco, has
announced its intention of reincorporating under
the

laws of

California.

An

officer

says

that

The latest edition of the Chicago Telephone Company's directory required 300 tons of paper in its
making, besides furnishing employment for a small
army of compilers, proofreaders, printers and pressmen. The volume contains over 160,000 names, and
approximately 168,000 copies were issued.

the

company's capital stock is to be increased to $50,000,000.
It is proposed to authorize bond issues
of $io,oco,ooo,

$15,000,000

and $20,000,000

five

per

bonds to be issued when required for betterments and extensions.
Plans are being concent,

Among the recently incorporated telephone comSullivan
Teleare the following-named
phone Company, Sullivan, Wis. Canton Telehone
Company, Canton, Kan. Spring Ranch Telephone
Company, Spring Ranch, Neb. Deep Fork Telephone Company, Oklahoma City, Okla.
Hickory
Hill Telephone Company, Rich Hill, Mo.
panies

sidered for a reorganization, including, it is said,
the issuance of six per cent, preferred stock and
common stock to shareholders, in lieu of the present stock.
The present capitalization of the company is $17,000,000, of which 85,172 shares or 50.10
per cent, of the total is owned by the American
Telephone and Telegraph Company of New York.
The service covers practically all of California,
Oregon.^ Washington, Nevada and parts of Idaho

A

that

district.

A

direct
telephone line between Sacramento,
and San Francisco is projected by the Pacific
States Telephone Company.
Oroville and Oakland
Cal.,

are to be the only intermediate offices.
The farmers of Clear Creek, Nevada County,
Cal.,
who have organized a telephone company
with E. B. Odell as president, have commenced the
construction of a pole line to connect their district with Grass Valley.

The Siskiyou Telephone Company, which has purchased
line

10 miles

from

of wire,
Bar,

Sawyer's

will
Cal.,

extend its
Gold Ball
Holman Fosket

at once
to the

mine, Lucky Bob mine and the
mine.
Albert Held, architect, announces that contracts
for the Home Telephone Company's building in
Spokane will be awarded in December. The building will cost between $60,000 and $70,000. Work
is
now progressing on the excavating, and the
company is actively at work setting poles and
otherwise preparing for the establishment of the
automatic service. President Tucker says the new
exchange will be in operation in eight months.

The Pacific States Telephone and
Company has made arrangements with

Telegraph
the owners

of the rural telephone lines at Athena, Ore., to
use them in conjunction with its line. In a few
days a new switchboard will be installed and both
A.
lines connected at one office.

Concrete Telephone Poles Attract
Attention.
(Ind.) Home Telephone Company's reinforced-concrete telephone pole, described
in the Western Electrician, is attracting attention
of telephone and telegraph companies in many
The first pole constructed
parts of the country.
was set in position on Thanksgiving Day, and the
company is preparing to set a mile of the posts
The pole was designed by Superin a few days.
intendent Bailey, and he is receiving many letters
from the heads of big telephone and telegraph
companies asking for information. As no patent
on the pole is possible, he is giving the informaHe savs that the concrete poles can
tion freely.
Four twisted
be manufactured for $6 apiece.
steel rods are used to form the skeleton work, and
the concrete is "poured" about these in the mold.

The Richmond

:

;

;

;

;

The monthly instrument statement of the Chicago Telephone Company shows that the net gain
in

number of telephones installed in the city
November was 1,671, and in the country
a total increase of 2,421. On November 30th
company had in service in the city 121,734

the

during

and Arizona.
This company has bought a Market Street lot
opposite the Palace Hotel and west of the Crocker
Building, paying the highest price for realty in
San Francisco since the fire. The company will
erect a building on the new site for use as a pay
station.
new exchange building is being erected
by this company on the Piedmont hills in Oakland at a cost of $40,000.
The Piedmont office
will in the future handle the entire service for

Chicago.

nel

anywhere.

The

in

reported that an agreement has been reached
between a group of Independent telephone men
interested in the large Independent telephone systems throughout the country and the Illinois Tunnel Company of Chicago, whereby the former will
operate the automatic telephone system of the tunIt is

equipment. The. relations between the two companies are sufficiently harmonious to give the city
and the state as good telephone service as exists

'

Central

Telephone Negotiations

F.
Hill,
vice-president and general
the Central Union Telephone Company, and by George C. Hitt, secretary of the
Indianapolis company. Both companies are constructing large and commodious central-exchange
buildings which will be installed with the latest

750,

the
telephones

and

in

country 46,797,

the

a

total

of

168,531.

.

The Roberts Telephone and Electric Company of
Abilene, Texas, has in transit the material for the
erection of a 40-mile toll line, Ij4 circuits No. 12
iron,
between Abilene and Stanford, along the
right-of-way of the Abilene and Northern Railroad, and will add other circuits when necessary.
The company hopes by the first of the year to
have this line completed and ready for business.
Bell Telephone Company
extending its lines. Besides completing the line
to Spokane, by which two circuits do the work
of three, and almost completing the Bonners Ferry
composite line, which may be used for telegraph
and telephone purposes, connecting Cceur d'Alene
with Iola, Elmira, McArthur, Naples, Moravia and
Bonners Ferry, it has begun another line to HarThese
rison by way of Fourth of July Canyon.
improvements are expected to greatly facilitate busithese
points.
ness between

The Rocky Mountain

is

The official report of the Chicago convention of
the National-Interstate Telephone Association, held
in June, has been published in a book of 248 pages.
papers,
It is a complete record of the proceedings
and gives names
reports, addresses and discussions
of officers and committees and all those attending
the convention. The constitution of the new association formed at the convention is given, the
whole forming an authentic history. Sample copies may be had at a nominal -figure by addressing
the International Independent Telephone Association, Electric Building. Cleveland, Ohio.

—

—

An application for an Independent telephone
franchise has been refused by the council of the
village of Norwood.
It was strenuously opposed
by Philip Fitzsimmons of Cincinnati, who has an
Independent franchise for that city, with trunk
lines built throughout Norwood, and who expects
shortlv to briber the Independents into Cincinnati
through the Fitzsimmons Independent Telephone
Company. This company will then be able to serve
the entire Millcreek Valley with Cincinnati service
as well as with connection with the Independent
long-distance lines. The Queen City Telephone
Company has an application pending before the
"-obo -- Coi"-t having been refused by the City
1

Council

last July.

to have been installed
the use of guests in
The guest writes his order
and it is immediately transmitted from the dining
room to the kitchen. Each order has a duplicate,
and aside from the time and labor saved, all dispute as to mistaken orders is avoided.

The telautograph

is

Cincinnati hotel
ordering their meals.
in

a

said
for

;;
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CORRESPONDENCE.
Continental Europe.
Paris,

edad

November

de

Aparatos

21.

— Under

Industriales

the

y

title

of

Socia

Domesticos,

stock company has been formed in Madrid whose
main object is to handle all kinds of apparatus
This comrelating- to electricity, water and gas.
pany is agent in Spain for the important French
houses Maurice Eyquen and the Societe Lyonnaise
de M'ecanique et Electricite, and from now on it
take a leading position in the trade, carrying
a large stock, in which special attention will
be given to current meters. Another new comlately
formed at Barcelona under the
pany,
name Electra del Segre, will carry on operations
relating to hydraulic plants, and especially intends
to operate a series of falls in the Segre River
and the Urgel Canal, transmitting power to Artesa and elsewhere upon an overhead line at high
voltage, covering a large district in the province
of Lerida.
Tempering of steel can be well carried out by
the new Koerting furnace, which is brought out
Great accuracy is obtained by the use
at Berlin.
of a magnetic indicator which allows of determining the heat of the tempering very closely, by
estimating the magnetic field in the steel specimen
and thence deducing the temperature, owing to the
relation between the critical heat and the loss of
magnetism in the steel. As to the furnace itself,
it is formed of a refractory box containing metallic salts.
Into each end passes a carbon electrode.
According to the current, the melted bath can be
brought between 750 and 1,325 degrees centigrade
the current varies between five and 50 volts.
By
means of an electric pyrometer based on the
thermo-electric principle, the temperature of the
bath is obtained.
For steels which are to be
worked in the lathe at a high speed, the tempering
heat lies about 1,100 or 1,300 degrees.
An ammeter, however, will give an approximate idea of
the heat, after some practice.
This form of furnace has the advantage of giving a uniform heat
to the pieces, while with gas and coal there is
some risk of overheating certain parts of the
pieces.
No oxidation is found in this case. Only
one-fifth of the time is needed to bring the steel
to the temper, compared with other methods, while
the furnace can be brought from cold up to the
working heat in half an hour. Besides, it is quite
portable 'and easily handled. On the tests, it was
found that the energy required per square centimeter of electrode was 1.4 watts for a heat of
i,ooq degrees, 2.2 for 1,150, and three watts for
1,300 degrees.
In the new tungsten-filament lamp, brought out
by Just and Hanaman of Germany the construction
of the filament includes three phases, first, covering a carbon filament with a layer of tungsten
second, combining the carbon and metal so as to
give a carbide of tungsten; third, to drive off the
carbon by heat or oxidation, leaving. the tungsten.
very fine carbon filament is flashed in a gas
containing tungsten in order to take on a coat of
the latter.
Then to combine the two elements, the
current is raised so as to give a higher heat.
will

A

This

is done in an inert gas,
such as hydrogen.
Lastly, the carbon is volatilized off at a very high
temperature lasting for 24 hours, in vacuo. This
lamp is said to have been tested at 1.05 watts per
candle, for a 12-candlepower lamp, and lasted for
over 3,100 hours.
A project of some importance has been organized in the mining region in the north of France

by

the Societe Industrielle du Nord upon the
designs of Engineer Lebon. The company proposes
to erect a central generating station of considerable
size which will produce 15,000 horsepower.
The
greater part of the current will be supplied by
2,000-horsepower engine and alternator units on
the three-phase system at 5,000 volts, for distributing upon an
overhead network within a
radius of 30 miles.
For the outlying districts the
voltage Will be raised to 30,000 volts by step-up
transformers.
It
is
stated that the cost of installing the plant will be somewhere near $1,000,000
As to the overhead lines, they will be of 100-

square-millimeter

copper

wire and mounted on
heavy poles of armed beton, spaced about 100 feet
apart.
The cost of a pole will be $50, and the
cost of running such a line is estimated at $300,000,
which, with $200,000 for the transformers in the
sub-stations,
gives
a
total
cost
of
$1,500,000.
"iiiihny
hii:,
f]ii
,,|
;-,,
m
per
cut. for the
plant and an average yearly load factor of
35 per
cent., it is estimated that about 30,000,000 kilowatthours will be the output of the plant.
1
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Great Britain.
London.

November

21.— One of the London
daily papers has announced the probabilconsiderable modification of the London
County Council power bill. It is suggested that instead of the council working the undertaking, it
should build the generating station and lease the
undertaking to a private body, on conditions, leaving it to the latter to lay the mains and develop
the business on ordinary lines.
Such a compromise, there is reason to believe, would meet with
the approbation of the president of the Board of
Trade and a number of the progressives on the
financial
ity

of

December

Council, and, on the other hand, if the County
Council persist in carrying on the undertaking,
there is every prospect of considerable opposition
from its own party. As a matter of fact, there
is nothing whatever new in this suggestion, for the
promoters of the Administrative County of London
District Electric Power Company made an
identical offer to the County Council last year, but
the idea was scouted as preposterous.

and

In the midst of

all

the undignified squabble be-

tween private enterprise and municipal ownership,
it has
for long been a matter of surprise to me
that the members of the County Council, in connection with this question of compromise, should
have so persistently either wilfully or negligently
overlooked a striking object lesson which is before them every day.
The whole of the electrictramway systems of Middlesex and Hertfordshire
are operated upon such a scheme, with notoriously
beneficial results all round.
The County Council

—

—

for instance, provided the capital
for, and laid, the permanent way, while the tramway company erected the overhead equipment and
provided the rolling stock and energy. All losses
are naturally borne by the company, while profits
are shared in the order of about 60 per cent, to
the company and 40 per cent, to the municipal authority, or something in this proportion.
The industrial condition of the electrical industry, brought about obviously through the supply
being greater than the demand, is giving rise to
considerable thought upon the part of the larger

of

Middlesex,

electrical
manufacturing companies. The Times,
in its engineering supplement, takes the matter up

now and

points out that unquestionably the depression is responsible for many dynamos and motors
being sold which are falsely rated, and suggests
that a system equivalent to the practice in regard
to weights and measures would be a boon, there
being penalties for shortage in horsepower, for instance.
The following sentence has been since
quoted as not being altogether uninspired and with
a pretty good hint from which quarter.
It runs
thus
"For the commercial depression in this
branch of manufacture (the electrical industry)
there are only two possible remedies.
Either we
must witness the complete or partial closing of
some of the larger works, or there must be formed
an association for the avoidance of desperate competition."
As a matter of fact, meetings of electrical-manufacturing firms have been held, but little
publicity, naturally, has been given to them.
There
is no doubt that something approaching a desperate condition of affairs is coming upon the industry, and immediate measures must be taken if a
repetition of the German troubles a few years ago
is to be avoided.
The following significant remark
:

may

be noted from an electrical financial journal
"It is clear that the company which has been the
main cause of the present depressed situation must
not look to its rivals to assist it out of the pit it
digged for others."
There is no doubt that the comparative failure of
the London electrified steam railways is acting as a
strong deterrent to those suburban-railway companies which are to be looked to by the electrical industry as providing plentiful work in the near future.
Every one of the London companies has a
suburban zone distinct from its main-line traffic,
and the conversion of these lines to electric traction may be regarded as lawful business by the

The London and North Western
Railway Company contemplates the building of

electrical

;>

on one of

its

branches, but

it

is merely on paper yet, while the Great Northern
Railway Company is now reported to be dissatisfied with any of the proposals put before it.
The Mersey Docks and Harbour Board (Liver-

pool) is ordering some electrical sound-transmitting apparatus from the Submarine Signal Company of Boston.
The apparatus in question
has been experimentally used for three months,
and it is stated that the sound can be heard three
times the distance traveled by the sound of a foghorn. Even on vessels not fitted with the pickingup apparatus, it is possible to receive the sounds
by placing an ear against the vessel below the

water

line.

In the electric-lighting order granted to the Bermondsey Corporation in 1902 was inserted the
original of the now famous Bermondsey clause
which provides that the prices to be charged during any year shall be so adjusted as to preclude
any call upon the rates. The gas companies were
the framers of this clause, their object being, primarily, to protect themselves against unfair competition.
The Bermondsey Borough Council, liowever,

has

also

competition

from

electric-

supply

companies in respect of its electrical undertaking,
and one of the latter quite recently offered a supply for public lighting at a lower price than the
council charged itself. Of course, the offer was
rejected and the managing director of the company has now petitioned the local government
board on the methods which characterize the bookkeeping on the part of the Bermondsey council

As ratepayers, of course, the company is affected
considerably in this matter, for the difference between three cents' per unit (the company's price)
and five cents per unit, at which public lighting
stands in the council's books, would mean a saving of $5,500 annually to the ratepayers.
G.

1906

Dominion of Canada.

—

Ottawa, December 1. The special committee of
the City Council of Gait, Ont., has recommended
that an agreement be entered into with the electric-light company of the city, to extend over five
years, giving the city power of nullification at the
end of three years, on six months' notice. The
cost is to be 25 cents per lamp per night, on
moonlight schedule.
Tests in telephoning over telegraph wires have
been conducted by the Canadian Pacific Railway
between North Bay, Ont., and Montreal, Que., a
distance of 600 miles. The experiment proved
successful, and it may result that the railway will
employ its wires for a public telephone business.

The city of Ottawa will enter into an agreement with the Ottawa and Hull Power Company
for leasing some 3,000 horsepower of electrical
energy for the next 10 years at a rental of $15
horsepower, the- supply to be given at the
discretion of the city, and paid for in lots of
100 horsepower. The Ontario Legislature will be
asked to empower the city to borrow, on a vote
of the property owners, $500,000 for the purchase
and development of a civic power plant, or, in
the alternative, for power to lease or purchase
electric power for the purposes of the municipal
electric plant.
This indicates that the policy of
the city is to secure a supply of power for 10
years and then to have a power plant belonging

per

to the corporation.

A

company is bejng formed for the purpose of
developing 40,000 horsepower on the Quinze River
head of Lake Temiskaming. The power
used for mining purposes in the Cobalt
silver-mining region, which is only 18 miles distant, and also for lighting purposes, as well as
for an electric railway to run from New Liskeard
to the source of the power.
There will also be
ample power to operate a large pulp and sawmill industry, to be established on the Quinze
River. A number of prominent Canadian financial
and business men are interested in the project,
P. J. Loughrin of Toronto for the present acting
as secretary for the proposed company.
Cecil B. Smith, engineer in charge of the hydroelectric works at Winnipeg, Man., has returned
from that point, where he has been organizing a
staff and superintending the work of drafting and
planning of the work. Winnipeg is much in
earnest about the development, as it forms part
of the means which contribute to the city's rapid
growth. The power to be developed at Point du
Bois, although
designed for an ultimate 60,000
at the
will be

horsepower, will for the present be restricted to
25,000 horsepower. However, it is clear that the
full development will be needed soon.
When it
is
required, there is, at many other falls on the
million

river,

half

Point

du Bois power

a

horsepower
is

77 miles

available.
The
distant.
There

no engineering difficulties in the way of the
work, which is a straightaway task, and simply
has to be executed. With the large pondage behind the falls, the installation, when complete, with
60,000 horsepower available, will be capable of
carrying a high-peak load of 100,000 horsepower'.
It is said that the city will undertake a campaign
for mills and factories as soon as power is availare

W.

able.

firms.

special electric line

8,

—

Winnipeg, Man., December 1. Francis Dagger,
Manitoba government telephone expert, is now
touring the country and holding two meetings
each day for the purpose of explaining to the
electors the government's plan for the government and municipal ownership of telephones. At
the next election, which will be held early next
year, the government will promise to pass a bill,
returned to

power, to

authorize the municipal
telephones in the province and
the building of a long-distance line by an Independent company under the control of the government.
Mr. Dagger states that if the government
is returned on this policy the price of telephones
will be reduced by fully 50 per cent.
Both parties
are indorsing the proposition, and it appears as
though the days of the Bell company in Manitoba
are numbered.
if

ownership of

all

The Nepigon Pulp and Paper Company, whose
waterpower concessions on the Nepigon River,
Port Arthur, have been cancelled by the government, is contending that it paid its rentals and
its lease could not be cancelled.
It has
also gone so far as to submit the terms of the
detailed contract to the council of Port Arthur
for the furnishing of power from the NepigonRiver. The council is considering the offer and
is awaiting estimates from the hydro-electric power
commission. The Hon. Mr. Beck, chairman of the
commission, says the offer of the company is to

therefore

furnish high-tension power at $15 per horsepower
a year up to 3,000 horsepower.
Above that the
company wants $20 per horsepower.
The town
would also have to build a transforming station
costing $50,000 and guarantee the company's bonds
for $100,000.
Considering the very favorable conditions in the district Mr. Beck does not consider the offer a fair one.
Superintendent
V. Reed of Moosejaw has
handed in his resignation to the City Council and

G

'
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has accepted the position of superintendent of the
telephone and electric-light plant at Kenora, Out.
The council of Glenboro, Man., is considering a
proposition to install an electric-light plant to light
and supply power for the town.
The Edmonton City Council has rejected the
offer of the Canadian White Company, Montreal,
to build, equip and operate an electric street railway in that city, and has decided to build the
electric railway itself and operate it under municipal ownership.
Mayor May can give particulars.
The Edmonton City Council has offered to install an extension of its automatic telephone system into Strathcona, the town across the river, if
the latter will grant a 20-year franchise.
At the
present time Strathcona is without telephones, and
it is very probable the offer will be accepted.
W. M. Alexander of Brandon, Man., has made
an offer to the Calgary City Council to build and
equip a street-railway system and an electric-light
plant in that city.
Mr. Alexander is backed by a
syndicate prepared to finance the deal to the extent of $500,000.
Charles H. Mitchell has been engaged J}y Prince
Albert, Sask., to figure on a proposition to develop waterpower for electrical purposes in that
city.
Robert J. Hartley, Prince Albert, Sask., can
give information.
The council of Fort Francis, New Ontario, has
rejected all tenders received for the proposed electric-light plant, as the council has decided not to
erect the plant.
The Revelstoke, Trout Lake and Big Bend Telephone Company has made connections with Arrowhead, B. C, and the new long-distance system
is in operation.
number of other extensions are

A

planned by this company.
dent of the company.

New

William Cowan

is

presi-

R.

England.

—

Boston, December 1. L. G. Knight & Son will
use electric power in their new machinery manufactory at Gardner, Mass.
The Consolidated Railway Company has finally
purchased control of the so-called Ray system of
electric
railways, comprising four roads with a
trackage of 71.8 miles and capital aggregating $1,012,000.
These companies owned railway lines between Providence, R. I., and Milford, Mass., and
between Pascoag, R. I., and Plainville, Mass. The
Consolidated company now controls direct electric
railways between Worcester, Mass., and Providence,
with the exception of eight miles. Last summer, in
compliance with the Massachusetts law, as then

New

interpreted, the

York,

New Haven

and Hartford Railroad Company announced that
had disit.

posed of

all

this state.

holdings in electric companies in
the Consolidated company is a sub-

its

As

sidiary of the railroad company, it is likely that the
law has been reinterpreted. The Woonsocket Electric

to

Machine and Power Company has a contract
supply power for the Ray system of roads for

20 years.

The Electrical Securities Corporation reports for
the year ended October 31st, as follows, compared
with the previous year: Receipts, $542,930, against
$326,022; expenses and interest, $233,131, against
$237,434; preferred dividend, $50,000, against $50,coo; balance, $259,799, against $38,588; surplus,
$244,808, against $38,588. The company was formed
in 1904 to buy and sell the securities of electric
railway, light and power companies.
The General
Electric Company holds a large amount of its
stock.

The Edison Electric Illuminating Company of
Boston has voted to petition for authority to increase its capital by the issue of 24.200 shares of
new stock, the proceeds to be used for meeting
the floating debt incurred by extensions and for
additions to its property.
During October the
company obtained 825 new customers and received
orders for 22,868 incandescent lights, in arc lights,
electric motors aggregating 737 horsepower, a
gain of 35 per cent, compared with October, 1905.
Dr. Reginald A. Fessenr'en has presented a Fessenden wireless-telegraph leceiver to the engineering department of Howard University.
The apparatus will be used for experiments and instruc-

and

tion.

W.

Paige and associates have bought the
and rights-of-way of the Troy, Renssalaer and Pittsfield Electric Railway for $58,000.
This road was to be 52 miles long. It is understood
that the purchase was made for the Connecticut
Railway and Light Company.
The Atlantic Insulated Wire and Cable ComAllan

franchise

pany, whose leased quarters were recently burned,
has awarded the contract for a concrete building, 82,
B Y 350 feet, in Stamford, Conn.
New machinery
has been ordered and the contract calls for the
completion of the plant within 60 days.
The Pittsfield Electric Company has been authorized to issue bonds amounting to $50,000 and
stock amounting to $75,000 by the Massachusetts
Gas and Electric Light Commission. The stock
is to be sold at 135.
The proceeds from these securities are to be applied to the payment of debt
incurred for the Silver Lake station and other improvements and additions to the company's plant.

The New England Telephone and Telegraph Comis planning to lay a cable across Lake Cham-

pany

to connect Burlington, Vt., and Plattsburg,
N. Y.
The company is building an exchange in
Burlington.
B.

plain

New
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York.
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New

York, December 1. The combined elevated
and underground system of the Interborough Rapid
Transit Company took in 1,486,777 fares on Monday, November 25th, and established a new record
for the heaviest day of traffic.
More passengers
were carried than ever before in the history of
the combined or. separate companies.
The income
for the day to the'company was more than $74,000.

The

elevated lines carriecj 917,143 passengers, an
increase of 88,235 over the corresponding day last
year, and a gain over the best day in 1904.
The
Subway carried 569,634 passengers, which is an
increase of 83,324 passengers over the corresponding day of last year.
On this business of one day the total revenue
of the Manhattan lines and the Subway shows an
increase of $8,534.92 over the corresponding day
of last year. General Manager Root said that
about 50 more cars have been put in operation
in Manhattan, making a total of about 1,600 cars
in daily operation.It
is
probable that the Interstate Commission
will recommend two bridges between New York
city instead of one as at first contemplated.
This

commission

was

ready to begin drafting its report. It is said that
a rough estimate of the cost of the spans of the
two bridges alone would be from $25,000,000 to
$35,000,000 each.
This is entirely outside of the
cost of approaches and terminals.
The Westchester Lighting Company, serving a.
large residence and suburban section, extending
from Long Island Sound to the Hudson River and
from the Borough of the Bronx to Tarrytown, has
a modern central-station plant at New Rochelle,
the principal feature of which is an Allis-Chalmers
1,500-kilowatt steam-turbine generating unit, now

being installed.
The electrical power generated
here is three phase, 60 cycles, 13,200 volts and is
used mainly for lighting purposes.
The power
house has six water-tube Stirling boilers, 250 horse-

and two Babcock & Wilcox boilers of
524 horsepower each. Coal is brought up the channel in barges to the company's docks, where it is
hoisted and conveyed by automatic coal-handling
devices.
The main generating units are operated
condensing, the reciprocating engines and the new
each,

Allis-Chalmers turbine being equipped with jet condensers.

The

electrification

of

the

of

lines

the

New York Central and Hudson
of the New York, New Haven

River Railroad, and
and Hartford Railroad, both of which run through the area fed by the
Westchester company, have brought with them a
new impetus to the growth of the district.
The present subway system in this city, according to figures printed in the Wall Street Journal,
is
24.5 miles in length, and cost approximately
$50,000,000, or an average of $2,040,816 per mile.
This is considerably lower than the estimated cost
of the new lines which the Rapid Transit Commission proposes building in the near future. However, in comparing the cost of the present system
with the estimated cost of the proposed lines, it
must be remembered that portions of the present
The
line are built upon an elevated structure.
greatly reduced cost of building an elevated line
would tend to reduce the construction average per
mile considerably for the whole system. The cost
of the subways, as given below, includes the construction of the tunnel, building of stations and
laying of tracks. The installation of power-transmission appliances, building of power houses, and
purchase of necessary rolling stock comes under
the head of equipment, which can reasonably be
figured at $1,000,000 per mile. The following shows
the lines which are to be built, the mileage, and
Eighth
the average cost of construction per mile
:

Avenue,

10.3,

$2,367,475

;

Jerome Avenue,

5.5,

$2,-

522,181; Lexington Avenue, 13,1, $2,328,244; Third
Avenue, 13, $2,020,384 Bronx extensions and addi;

tions, 12, $843,750.

elevated structures,

The Bronx

lines will be mostly
hence the lower cost of con-

The Maryland Trust Company at Baltimore redelivered $750,000 of the deposited United
Railways income bonds, each owner of these $r,ooo
bonds also receiving $100 in the new funding
bonds. The trust company had $2,000,000 ready
for delivery, but those notified did not appear on
the date named.
March 1st has been set as the date on which
electric power from Buckhorn Shoals will be sent
cently

into
tries

Assemblyman W. R. Oglesby of Westchester on
November 27th called the attention of the Yonkers
Common Council to the method employed by the
New York Central Railroad Company of carrying
its electric power through the cuts below Yonkers.
He described the iron pipes which run on the side
Inside the pipes are insuexis
said to have
plained that in case of accident or the derailing of
be
a car it was likely that these pipes would
smashed, the insulation torn off, and a fire would
result.
It appears that the danger exists both on
the Harlem and Central divisions. Mr. Oglesby
believed that the pipes should be buried. The matter was referred to the railroad committee of the
aldermen for consideration.
C. I. C.

of the retaining walls.
cables.

the town of Fayetteville, where
are awaiting the coming of the

J.

M. Hodges proposes to install
town of La Grange, N. C.

a lighting plant

L

in the

Ohio.

—

Cleveland, December 1. The new car barns and
shops of the Lima-Toledo road at Lima have been
completed and the machinery and other equipment
is now being placed in them.
All the repair work
for the Northern Ohio lines of the Schoepf syndicate will be done at the shops, it is said.
Up to
this time, the only road in operation is the Lima-

Toledo from Lima

Mr.

Oglesby

Southeastern States.

—

N. C, December 1. The Radford
(Va.) Water Power Company, operating a streetcar system and lighting the town of Radford, has
been sold to J. L. Vaughan of Shawsville, who is
president of the Southwest Virginia Agricultural
and Live Stock Association.
The final tests of the plant of the Merchants'
Power Company, at Memphis, Tenn., have been

to

Leipsic.

The

line

from Lima

Defiance will be electrified and a road built
from there to Columbus. The connection with the
Fort Wayne, Van Wert and Lima is also close,
however, and in case a large power house is
built here, it may furnish current for all the roads
to

named.
Interurban men will meet with the state railroad
commission the coming week to discuss the application of the new laws to their lines.
The members of the commission are working toward cooperation with the owners in their supervision of
these roads.

The Toledo Railways and Light Company will
have a sight-seeing car for use next summer. It
is now about completed and will be dedicated by
the newspaper men who will make a trip to Ottawa Beach as the guests of the company.
The Toledo and Western will be sold at public
sale on December 5th subject to underlying bonds
amounting to $1,500,000. The price offered must
cover the floating debt of the company.
Work on the Columbus, Marion and Bucyrus between Marion and Bucyrus is being pushed along
rapidly, and, if possible, will be continued through
the winter.
The plan is to have it in operation
as early in the summer as possible.
Cleveland traction men are anxiously awaiting
the decision of the United States Supreme Court
on the injunction case of the Cleveland Electric
Railway Company against the city and the Forest

City Railway Company.
Court convenes Monday,
but the decision may not be rendered for some
time.

little

The

plan of the Cleveland and
include the payment of back
10 per cent, to the holders of pre-

refinancing

Southwestern

will

dividends of
ferred stock on March 1st. The committee will
probably meet at an early date to report upon
other phases of the business. The road is making

an excellent showing now.
Plans have been perfected

by the Cleveland.
Brooklyn and Elyria Railway Company to build
the
"flats,"
into the city and across
its
line
where a road has been desired by the business
conArrangements
have
been
men for some time.
cluded with the Wheeling and Lake Erie, it is
said, by which the electric road will parallel it
and run to the depot on West Sixth Street,
within

a

short

distance

of

the

Public

Square.

This will give the road an advantageous entrance
the

city.

said that the traction roads will endeavor
compel interchange of business with the steam
roads through placing themselves under the jurisIt

is

to

diction

of

the

Interstate

Commerce Commission

and operate under the Hepburn law.

As a taxpayer, the Cleveland Electric Railway
Company has filed another injunction suit to prevent the Forest City Railway Company from using
The allegation is
Quincy and Central avenues.
again made that the mayor is financially interested
in

the company.

Bids on a number of the new routes on the East
Side at Cleveland will be opened the early part of
the week and a fight for consents will probably

commence at
Waterworks

once.

officials at Toledo claim that elecdamaging the water mains. They have
been making experiments to ascertain whether
much damage has been done.
Bids will be received on December 10th for fur-

trolysis

Charlotte,

many indusnew electric

power.

to

struction.

lated

follow at once, so that the plant can be supplying lights with no delay.
The Macon and Albany (Ga.) Securities Company has organized the Macon, Americus and Albany Electric Company.
Nicholas J. Crugcr of
Albany is president. According to the plans, the
long lines are to be complete within 18 months.
to

appointed

by Governor Higgins
of New York state and Governor Stokes of New
Jersey for the purpose of looking into the plans
for connecting the two cities.
The committee is

power

made, and the big plant appears to be a perfect
piece of work. Electric lights will be supplied free
to the city on Main Street to the number of 50,
while the conduits are in place and the cables are

is

for the state house lighting, but
with the committee as to whether it

nishing current
it

was

left

expedient to establish a plant in the building.
People of Bryan will vote upon the question of
issuing $40,000 bonds for the improvement of the
municipal light and water plant.
New hard-coal heaters are being installed in
is

'
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the cars of the Toledo Railways and Light Company.
The Cuyahoga County Building Commission has
instructed the county commissioners to purchase or
lease ground on which to build a light, heat and
power plant for the buildings to be included in
the group plan at Cleveland.
The City Council has passed an ordinance authorizing the Board of Public Service at Cleveland
to advertise for bids for the electric street lighting
for next year.

the stfickholders of the Union
of Cincinnati a few
days ago, the directorate was enlarged by the adNorman Plant and
dition of four new members.
Henry L. Doherty of New York and Theodore
Clauss and Harry Nordicka of Cincinnati are the

At a meeting of
and Electric

Gas

Company

new members.
The Millcreek Valley Electric Company of Elmwood Place has been incorporated with a capital
stock of $10,000 by George R. Feltes and others.
electric plant to supply heat, light and power

An

will

be erected.

The

electrical

workers gave their twelfth annual
in Cleveland on the

the Grays' Armory
evening of November 28th.
tended the ball, which was
in every way.

ball

at

About 800 people

at-

considered a success
O. M. C.

Michigan.

—

Rapids, December 1. Announcement is
made by E. M. Hopkins of Detroit that funds
have been secured and contracts let for four interurban roads which will form a trans-Michigan
system connecting Detroit and Grand Rapids. The
line was proposed some time ago and the grading
begun about a year ago at various points, but the
The W. A.
required backing could not be found.
Cullen Construction Company of New York has
the contract for construction of the lines under
a surety bond of $100,000. They are to be com-

Grand

pleted

18

months from March

1,

1907.

known

Grand
Rapids and Ionia, the Grand Rapids, Belding and
Greenville, the Ionia and Owosso, and the Owosso
and Pontiac, touching each of the towns named.
The four companies have a bond issue of $4,250,-

The four roads

be

will

as

the

The entire capital stock is $4,900,000. The
000.
President, E. M. Hopofficers and directors are
kins, Detroit; vice-president, J. L. Hudson, Detreasurer, John T. Rich, Detroit ; secretary,
troit
:

;

Frank Wescott, Owosso members of the board of
directors, J. Boyd Pantlind, Grand Rapids; Robert
Charles H. Pomeroy,
D. Graham, Grand Rapids
Saginaw John P. Hopkins and Edward Holmes,
;

;

;

Detroit.

The city of Marshall is considering enlarging its
municipal lighting plant to be able to furnish power
Some of the
to all the factories that desire it.
aldermen want to take up the business which is
now going to the Commonwealth Power Company
when its franchise expires in five years.
The Northwestern Michigan Light and Power
Company will issue bonds to the extent of a half
million dollars for extensions and improvements.
The bonds are protected by a trust mortgage and
run for 20 years. Edward M. Deane of Grand
Rapids is president of the company, Frank G.
Deane, secretary. R. S. Kimball of Boston is the
heaviest stockholder.
The right-of-way of the old Bay City-Saginaw
Rapid Transit Company has been sold at a mortgage sale to Lee E. Joslyn and R. A. McKay, as
trustees, in Bay City.
It is not announced who
they bought it for, but it is reported that it is
for John H. Blomshield and D. J. Kennedy of
Detroit, who hold a mortgage on the property.
The
right-of-way of the company is graded part of the

way between Saginaw and Bay City.
The Michigan United Railways is considering
the installation of a private telephone-exchange system for its employes in Lansing. The company is
using the telephone for dispatching its cars.
The Michigan State Telephone Company has expended $10,000 in Bay City this season in conduit
work. It will now begin the improvement of its
overhead system.
L. W. B.

Indiana.

—

Indianapolis, December 1. T. A. Bell of St.
Louis has been elected president of the Indianapolis, Huntington, Columbia City, Northwestern Railway Company, which is projecting a line between Indianapolis and Goshen, with chief offices
in Indianapolis.
Mr. Bell succeeds C. E. MerriThis line when constructed will be 156
field.
miles in length. A portion of the road between
Syracuse and Vawter Park is now under construction.
The remaining divisions may be completed during the coming year.
The Columbus, Grcciisburg and Richmond Traction Company has effected a reorganization and
elected officers, with A. M. Kuhn as president. The
officials are now negotiating with Chicago capitalfor the financing of the road.
officials of Indiana Union Traction Company
are asking for bids for the construction of large
electric-railway shops to be erected in North Anderson. The large building will be of stone, brick,
steel and concrete, and will be fireproof throughEvery piece of machinery will be operated
out.

ists

The

by

electric

power.

December

Henry Watson Cornell of Chicago is in Indiana
speaking to commercial bodies with a view of encouraging investments and investigations into the
method and the work of the. proposed ChicagoNew York Electric Railroad Company, which proposes to build an electric road to transport passengers from Chicago to New York in 10 hours.
The stock will be issued in comparatively small
lumps, the company building a part of the road
each time hefore issuing the next lump of stock.
The Winona Traction Company has completed
and put in operation nine miles of road between
Peru and Oakdale.
D. Emmons, general manager of the Ft.
C.
Wayne and Wabash Valley traction lines, denies
that there is any truth in the recent press announcement that the Indiana Union Traction Company has purchased and would take over and operate the Wabash Valley line on January 1st.
Suit has been brought at Rushville against the
receiver of the Indiana and Cincinnati Traction
Company to recover $5,000 damages for the death
of each man killed by coming in contact with a
barbed-wire fence heavily charged with electricity
in the vicinity of the company's power house.
Considerable interest is being manifested in the
proposed electrification of the Louisville, New Albany and Corydon Railway Company's line in
Southern Indiana. Seven miles of new road will
be constructed between Corydon and New Albany,
to be operated by electricity, after which the road
now operated by steam will be changed to an
electric

ysis

has

been

brought

to

the

attention

of

the

Board of Public Safety and the Board of Public
Works. A large number of water consumers are
complaining
water pipes

electrolysis
has destroyed the
into their premises and are
officials locate the liability for
either upon the water company or

that

leading
demanding that the

such

repairs,

the traction company.
The Chicago, Indianapolis

Terre Haute
Traction Company has been organized with head-

and

quarters in Indianapolis. The company proposes to
construct an interurban line from Lafayette to
Terre Haute by way of Attica, and a branch line
north from Attica to Fowler, Kentland and Kankakee, 111., and from Attica to Rockville and Danville, Ind.
These branch lines will give the road
interurban connection at Kankakee into Chicago,
and at Danville into Indianapolis. The territory
through which it is proposed to build is a rich
farming country and a score or more of towns and
cities are enterprising and without interurban servS. S.

ice.

Illinois.

—

Peoria, December 1.
George M. Meyers and
Harry B. Field will install a new electric-light
plant in Washington, 111. They have begun a canvass for business and have secured enough to justify them in building the plant.
The Simpson Mutual Telephone Company of
Rock Island has been incorporated with a capita!
of $2,000, to furnish telephone service. John
Harper is one of the incorporators.
The Springfield Belt Railway Company of Champaign has been incorporated with a capital of $5,000
to build a belt line around Springfield and to
Jacksonville and Lincoln, 111. This is another of
the Illinois Traction Company's properties, and will
be used to save hauling through traffic through the
city of Springfield.
Much trouble was caused by electric wires at
a large fire in the downtown district this week
and has caused the proposition to place the lighting
wires underground to be brought up again. This
would require a new franchise for the local company. So far the citizens have not seen fit to
recommend the ordinance which the company proposed neither has the company liked the ordinance
proposed by the citizens' committee.
President J. S. Daily of Chillicothe has issued
a call for the Fifth District Independent telephone
convention to be held in the parlors of the Hotel
Tey on December 20th.
number of good speakers are on the programme.
Secretary Cheadle is
spending the first 10 days of the month on a trip
through Canada, and his paper will deal with the
telephone development in that country.
The Illinois Traction Company has now an entrance into St. Louis. Although it crosses 33 railroads, it has managed to get the crossings in.
All
are grade crossings but three, and much trouble
was experienced in getting some of them in. The
company has received several new cars for use
on the south end; 12 are express trailers and
will at once be put in service.
Six new passenger cars, 55 feet long, with a seating capacity of
65 people, have been delivered and more are expected soon.
The Peoria Terminal Railway Company intends
to buy the Peoria and Pekin terminal when it is
offered for sale by the receiver, but if not able
to purchase the property will build a road between
Peoria and Pekin and give local service in Pekin

R

;

A

_

also.

The

Mexico.
Mexico

Commercial

Storage Battery Company of
incorporated with a capital of
$10,000.
The incorporators are F. R. Swartout. J.
C. Essick and Stephen D. May.
V. N.

Chicago has been

Mexico, November

City,

25.

—A

network

of long-distance telephone lines and local telephone
systems in all of the principal cities and towns is
to be constructed in the state of Vera Cruz by a
company of Mexican and foreign capitalists, which
is
being organized for the purpose.
Manuel S.
de Cobera and J. Sitzenstatter, both of this city,
have obtained a concession from the state government of Vera Cruz for the proposed enterprise.
Mr. Sitzenstatter is an electrical engineer, wdio has

had much experience

Sweden and Mexico

in

in

constructing telephone systems.
It is announced that several hundred thousand
dollars will be invested in the enterprise. The terms
of the concession provide that the work of constructing the system must begin within 18 months.
It is stated by Messrs. Cobera and Sitzenstatter
that as soon as the details for the organization of
the company are completed the work of installing
an underground telephone system in the city of
Vera Cruz will be commenced. This will be within
All of the principal streets
the next few weeks.
of Vera Cruz are to be paved with asphalt, and it
is desired that the work of laying the underground
telephone conduits shall be done before^ the paving
work is begun. It is also planned to install local
telephone exchanges in the cities of Cordova,
Orizaba, Jalapa and a number of smaller towns.
All of these cities will be connected by long-distance
lines.
The company will erect its own factory for

manufacturing conduits.

road.

The responsibility of the Indianapolis Water
Company and the Indianapolis Street Railway
Company for damage to water pipes by electrol-

1906

8,

There are many large sugar and

coffee

planta-

tions in the state of Vera Cruz, and it is believed
by the promoters of this enterprise that many of
them will be glad to have telephone connection with

H.

the outside world.

Northwestern States.
December 1.— Actual work toward
proposed trolley line from Minneapolis to
Anoka, Minn., has been started by the surveyors
Minneapolis,

the

for the Twin City Rapid Transit Company, which
recently bought the line to Robbinsdale, and which
new bridge
will form part of the new road.
will have to be built across the Mississippi River
at Anoka, and possibly one across the Rum River.
The council, at Tecumseh, Neb., is considering
the advisability of putting in a new electric-light

A

plant.

An

electric-lighting

system

is

to

be

established

Wauneta, Neb.

at

An

electric-light

plant

is

McCool,

to be built at

Neb.
Plans

are being prepared for a new
the lighting plant at Fergus Falls, Minn.

dam

for

The Iowa-Missouri Traction Company has been
organized for the purpose of building a trolley line
from Fairfield, Iowa, to Memphis, Mo.
The Independent Gas and Electric Light and
Power Company will ask for a light and power
franchise at Davenport, Iowa.
Surveyors of the Milwaukee Electric Railway
and Light Company are laying out the route of
an

electric

line

from

North

have

about

Milwaukee

to

Fox

Lake, Wis.

Arrangements
establishing
S.

a

new

been

completed

plant

electric-light

at

for
Pierre,

D.

Brothers of Oshkosh and associates have
organized a company for developing the waterpower on the Peshtigo River, and transmitting
power to Green Bay. Marinette and Oshkosh, Wis.,
and Menominee, Mich. The company will be capJoslin

$600,000.
Electric Company's plant at 315
Minnesota Street, St. Paul, was destroyed by fire
on November 28th, the loss being about $12,000.
italized

at

The Gorman

R.

Pacific Slope.

—

Francisco, November 28. Regular electric
car service has been inaugurated on the Hanchett
electric street-railway system at Palo Alto, Cal.
The San Francisco Board of Works has granted
the Van Ness Avenue Retailers' Association a
temporary permit for the installation of 60 ornamental iron poles, each carrying two arc lights
upon four by eight-foot stone safety stations, along
the middle of the avenue, extending^ from Market
Street to Pacific Avenue.
The M'arin Terminal Railway Company, which
has been planning the construction of a 22-mile
electric railway southward from Petaluma, Cal., to
Point Pedro, is preparing for construction work.
The company will soon be in the market for electrical equipment for its proposed power house at
Point Pedro, whence a line of fast ferry boats will
make connections with San Francisco. The main
office of the system is located in San Francisco.
Reports are in circulation that the Bay Counties
Electric Railway Company, a rival to the Marin
Terminal, will shortly begin work on a parallel
line from Richardson's Bay to Santa Rosa and
Napa. The name of R. M. Hotaling, former treasurer of the California Gas and Electric Corporation, is mentioned as one of the promoters of the
new concern, which is said to have purchased for
terminal purposes 1,000 acres of marsh land facing
Richardson's Bay, at a cost of $100,000.
The Oakland Traction Consolidated, which controls the electric street-railway systems covering
Oakland, Berkeley and Alameda, Cal., will hold a

San

December
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special meeting of its stockholders on January 15th
next, to authorize the creation of a bonded indebtedness of $12,000,000.

Electric Light and Power Company has closed a contract by which it will get its
current from the Fort Bragg Electric Light Company. Current will be transmitted down the coast.
part of the existing pole line is being rebuilt.
The early installation of an electric plant at
Battle Creek, Cal., is contemplated by the Battle

The Mendocino

says

Banner,

Nashville

hotels

and most of

and securing the

The Iowa

benefit

factories,

stores,

its

residences are wired
the electric lights.

its

of

Power Company

of Keosauqua,
been incorporated with a capital stock
of $150,000 by William Walker and others.
Electric

Iowa, has

A

A

Creek Power Company, which has been assured
by engineers that 12,000 horsepower can be developed. J. A. Whitehead has found that there will
be a market for the entire output of the proposed

the

mills,
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company

be

to

known

as

the

Battery Light

and Power Company of Milwaukee, Wis., has been
incorporated

with

a

capital

of Trustees of Redlands, Cal., will
receive sealed bids up to December 26th for the
purchase of a franchise for electric light and power
and for gas-lighting systems.
P. C. Carroll of Seattle, Wash., has brought
suit against the Postal Telegraph Company for
$1,000 damages, alleging that the company did not
deliver a telegram which he filed in San Francisco
announcing his escape from injury at the time of
He also claims to have
the earthquake last April.
paid a fee of 25 cents for a second dispatch to
This, it is
Seattle, which he filed in Oakland.
alleged, was not delivered.
The formation of a stock company at Fairfield,
Wash., for furnishing commercial electric lights is
L. M. Collins has installed a
being discussed.
small generator for lighting his machine shop and
an increase of this installation is proposed for
general lighting.
A.

A

franchise has been granted to the Utica Gas
Electric Company at Frankfort, N. Y., to
transmit power of the plant of the Continental

and

Tool Company.

PERSONAL
The

late Charles

Merriam

of Boston

made

a be-

quest of $25,000 to the Massachusetts Institute of

The

City Council of Bisbee, Ariz., has adopted
ordinance granting the International Gaslight
a franchise to maintain an electric-light
and power system, with pole lines and conduits.

an

Company

The Northwestern and Michigan Light and
Power Company of Manistee, Mich., has been incorporated to succeed the Manistee Gas and Elec-

Samuel Cabot of Boston, a member of the Corporation of the Massachusetts Institute of Techdied

home on November

his

at

He was

pneumonia.

27th,

of

56 years old, and a manufac-

turing chemist.

Thomas

Billingsley,

assistant

superintendent

of

City Railway Company, has
and has left for Spokane,
Wash., where he will be general superintendent of
the system in that city.
the St. Paul
resigned his

(Minn.)

position

Announcement was made on November 23d by
Utah Light and Railwav Company that F. L.
Morse of New York will be superintendent of the
Salt Lake street-railway lines.
For some time
Mr. Morse was superintendent of the electric
lines of the Brooklyn Rapid Transit Company.

the

municipal authorities of the city of Santa
Salvador, Central America, have recently
contracted with an American firm for the installation of an electric-lighting plant for its streets,
stores and private houses.
The power will be
taken from the Santa Anna River.

The Merchants' Power and Light Company

who was formerly in the condepartment at the Fort Wayne Electric
Works and resigned to go to Panama to take a
position in the electrical plant on the canal, has
returned to Fort Wayne, Ind., after a sojourn of
several months on the Isthmus. He is quoted in
the Fort Wayne News as saying that the climatic
conditions are not what he thought they would be
and he was fast losing not only his health but
Everett E. Miles,

He

ambition.

his

now resumed

his

resigned

former

his

of

ordinance granting
The company, will be reorganized
and its capital stock increased from $2,500 to
$100,000.
For the present the company will rent
the power plant already constructed. All that will
be required to be installed is the generators and
improvements in the wiring.
Elgin, 111., has
it
a franchise.

a

accepted

recent town

a

the

meeting

committee on municipal

in Arlington, Mass.,
electric lighting asked

for further time for the consideration of the subject and an additional appropriation of $750 for
expenses, but there was so much opposition that
the matter was dropped for a time. The town has
not been able to make a financial success of its
waterworks, and this fact was used as an argument

against municipal lighting.
Citizens of San Diego, Cal., are planning to extend the artistic street lighting in that city. Fifth

Avenue

brilliantly illuminated, largely by arc
Street is to receive attention now. No
arc lights are to be used, all the lighting to be
done by incandescent clusters. An iron post of
graceful design is to be used and on the top of
each post will be placed about five clusters of
lights, each cluster being composed of three incandescent bulbs, enclosed in a large ground-glass
globe.
is

D

lights.

'

Among
panies

struction

gers and the trolley lines

Light

recently incorporated electric-light comare
the following: Lake Arthur (La.)
and Waterworks Company, capital $15,000;

Light
and Power Company,
Perkins
Texas, capital $10,000;
(Okla.) Electric Light and Power Company, capital
$5,000; Palestine (Texas) Electric Light Company,
(Texas) Ice and
capital $40,000; Corpus Christi
capital
Brownsville
Company,
Electric
$65,000
Light
and Power Company, capi(Texas) Water,
Citizens'

Wichita

Electric

Falls,

;

tal $100,000.

position and has
at the electric

work

ELECTRIC RAILWAYS

works.

county during the next few years, and work upon
four or five lines will probably be begun this
winter or next spring. Among these are the lines
to Spring Grove and Hanover, to Paradise, Loganville and Glen Rock to Wellsville and Dillsburg,
to Yorkana, and perhaps East Prospect and Long

and from Bittersville to the Susquehanna
In course of time the 21 existing corporations affiliated with the York Street Railway
Company are to be merged into three corporations
one to control all the railroads, one to govern
the power, heating and lighting, and a third to be
a land company.
Level,
River.

—

POWER TRANSMISSION.
Bids will be received at once for the construction of a power house and dam on the Sioux
River, near Washburn, Wis. The estimated cost
is $60,000.
W. A. Robinson is city clerk of Wash-

traction and manufacturing
with the organization and
building of the electric railroad and lighting plants
in Richmond, Va., and was afterward general manager of the United Electric Light and Power ComFrom 1895 to 1902 he was
pany, New York city.
general manager of the Royal Electric Company,
Montreal, Canada, thereafter going with the Stanelectric

power,

light,

business.

He began

The owners

of the Barnes-King Mining Company of Kendall, Mont., propose to build a power
plant on Spring Creek, and to operate an electric

railway to Lewiston, M'ont.

Company. While Mr. Browne has
made no definite arrangements for the future, he
ley Instrument

anticipates undertaking the supervisory administration and management of several plants.

Electric Light
Garnett, Kan.

The Garnett
plant

in

Company

Oscar Nelson has been granted an

has

sold

electric-light-

Electrical Company of St. Joseph,
increased its capital stock from $6,000

The Columbian
has

to $30,000.

The Clarendon (Ark.) Electric Light and Ice
Company has sold its plant to the White River
and Coal Company.

Ice

company of Omaha,

Neb., will
build a new sub-station for use in furnishing light
to Benson and Dundee, suburbs of the city.

The

A
in

electric-light

electric-light plant has been installed
Allittle city of Algood, Tenn.
Algood contains less than 1,000 inhabitants,

modern

the

though

hustling

The Cleveland (Ohio) and Cheron Electric Company has been incorporated with a capital of $2,The company hopes to build and operate
500,000.
an electric railway connecting Cleveland with
Cheron.

shows

report of the Chicago and
railway for the month of

traffic

that

the

company

passengers a day,
cent, over October.

51,382

per

carried

which

is

an
a

Oak Park
November
average

gain of

of
1.52

The Buffalo and Lake Erie Traction Company
and the Dunkirk and Fredonia Railroad have been

of 30 miles of the Rochester
the Erie Railroad will be completed
by January 1st and it is expected that cars will be
The
operated on that day according to report.
current will come from Niagara Falls and will be
conveyed 225 miles.

The

electrification

Division

ing franchise in Essex, Iowa.

Mb.,

is said to be negotiating for
purchase of the local street-railway line in
Iowa,
and he may extend it to
Marshalltown,
Ferguson.

consolidated at Buffalo. The name of the new consolidated company is the Buffalo and Lake Erie
Traction Company. The capital stock is $4,070,000.

ELECTRIC LIGHTING
its

Hamilton Browne

The

It

is

proposed to ex-

pend $250,000.
C. A. Hartley and J. A. Powers of Oshkosh,
Wis., are organizing a company with a capital
stock of $600,000 to develop power on the Peshitigo River.
Over 6,000 horsepower will be developed, which will be marketed in the nearby
cities.

The Ellsworth Heat, Light and Power Company of Ellsworth, Wis., has let a contract for
the development of a waterpower plant to replace
the present steam plant which it now operates.
The waterpower plant will be located about eight
miles from Ellsworth, on Rush River, and current delivered to Ellsworth by a 6,600-volt transmission

line.

The

contract

for

furnishing

all

of

machinery and supplies and also for installing
this plant has ben let to B. S. Potter of Minneapolis, Minn.
the

Winnipeg River, in Canada, has a series of falls
from which it is possible to develop 300,000 or more
horsepower. The Winnipeg Electric Railway Company has a power plant at Lac du Bonnet, with
facilities for generating about 25,000 horsepower.
The city of Winnipeg has authorized the construction of a municipal power plant at Point du Bois
on the Winnipeg River, and preliminary surveys
for this work have already been made. The distance of this place from Winnipeg is 72 miles.
possible maximum of 100,000 horsepower can
be developed. It is estimated that the cost of this

The

power

in

Winnipeg

will

be

$17

per

horsepower.

All inquiries regarding bids for the proposed work
should be addressed to Cecil B. Smith, engineer
of power construction, Winnipeg, Man.

Speaking

the

elevated

Wis.

burn,

in the Canadian Parliament on the subpublic ownership of utilities, Sir Wilfrid
Laurier said that, so far as the ownership of water
and light projects was concerned, he saw no reason why it should not be vested in municipal authority, but he would not care to have the Dominion government given the care of the distribution
of electrical energy added to the work it already
had. With regard to the prohibition of electrical
energy, Sir Wilfrid pointed out that the United
States, with cetrain exceptions, covering some 160,000 horsepower, prohibits the importation of electrical energy into that country from Canada.
Personally, he was not prepared to say that it was
not a good proposition, but these matters were now
under the consideration of the International Waterways Commission. Both Canada and the United
States, he said, were interested in this question,
and there were also three or four companies incorporated by the Dominion Parliament, not only
for the development of energy in Canada, but for
exportation to the United States. It was a
its
matter requiring serious consideration, when a
great deal of capital had been invested in these
enterprises, that they should be prohibited from
exporting their product. Such action was altogether premature at the present time, and until
the report of the commission was received, he did
not think the government was called upon to take

ject

Mr. William H. Browne has resigned as director,
treasurer and general manager of the Stanley Instrument Company of Great Barrington, Mass.,
with which he was connected for nearly five years.
Since 1886 Mr. Browne has been engaged in the

102,849,160.

(Pa.) Traction Company intends to construct 125 miles of railroad within the

The

At

Delury, who has been connected
F.
with the Pacific States Telephone and Telegraph
Company for 14 years, has been made local manager at Oakland, Cal., succeeding W. B. Hubbard.

Thomas

According to the annual report of the railroad
commissioners of Connecticut, the electric roads
carried nearly 50 per cent, more passengers during
the year ending December 31, 1905, than the steam
lines.
The steam roads carried 64,403,149 passen-

Anna,

Technology.

nology,

Company. The company will issue $500,000
bonds for making extensions and improvements.

tric

in

on

The York County

stock of $500,000.

installation.

The Board

the property be made to include the franchise
all the streets of the city.

of

_

The Ozark Traction Company has been incorporated with a capital stock of $80,000, for the
purpose of building and operating an interurban
railway from Waynesville, Mo., to Mountain Grove.
W. G. Gan of Waynesville and J. J. Burns of
Webster Grove are incorporators.

The federal court at Lincoln, Neb., overruled the
objections of the Lincoln Traction Company to a
confirmation of the sale of the franchise of the
old Home Street Railway Company to the Citizens'
Company and ordering that the deed transferring

of

action.

PUBLICATIONS.
D &

W

Fuse Company, Providence, R. I.,
has just issued what is probably the most complete catalogue of fuse material that has ever
been compiled. This catalogue. No. 12, lists, among
other material, link fuses, cartridge fuses, cartridge
cut-outs, indicating plug fuses, service switches,
railway and subway boxes, etc. It contains many

The
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showing nearly all of the
and devices listed. The description of
the various fuses and the very complete set of
illustrations

excellent

specialties

annually throughout Austria
this apparatus.

messages
sult

use this class of protective

device.

Pass & Seymour, Solvay, N. Y., ask all and
sundry to pin their faith to P & S products. The
company furnishes the pin, which is attached to
an original card which gives a word about porceSpecial attention is called to the new
lain sockets.
porcelain enclosed contact receptacle, trade No.
etc.
971, just the thing for damp cellars, breweries,

The

Reynolds

Flasher

Electric

Manufacturing

Company, 191-193 Fifth Avenue, Chicago, has just
issued a booklet entitled "Signs That Attract."
The booklet gives descriptions of the Reco and
improved Reynolds flashers, Reco whirlers and
other specialties manufactured by the company.
It is well illustrated and a very complete catalogue of sign flashers, and the company seems
enclosing forms containing suggestions
This should
for ordering the different specialties.
be of interest to central-station managers and elecin

justified

dealers.

trical

Two recent publications from the advertising department of the Automatic Electric Company, Chicago, are of original design and very attractive.
One is on the question of operation and contains,
among

other things, facsimile reproductions of arMilwaukee and Little Rock papers
commending the automatic system as compared
with manual operation of telephone exchanges.
The other bears on the Chicago situation and
shows the prospect of the Independent interests
getting into Chicago by connecting with the telephone system of the Illinois Tunnel Company,
which uses the automatic instruments manufactured
by the Automatic Electric Company.

from

ticles

The

number of the Electric Traction Weekly
made its appearance. This paper

first

of Cleveland has
is

by the Kenfield-Fairchild Publishing
of which H. J. Kenfield is president,

published

Company

Fairchild, Jr., vice-president and editor, F.
Heath, treasurer, and George S. Davis, secretary and associate editor. The Interurban Railway
Journal of Indianapolis has been sold to the new
journal and is incorporated with it. The first issue
consists of 24 pages of reading matter, with no
advertisements, but it is announced that advertising
C.
L.

B.

appear in later issues. Nearly all the
of the new company have been connected
with the Street Railway Journal or the former
Street Railway Review, and the first number of
their production has a bright, pleasing appearance.

pages

will

officers

SOCIETIES

AND SCHOOLS.

The monthly meeting

Illuminating Engineering Society will be held in the Edison Auditorium, 44 West Twenty-seventh Street, New York
city, on Friday evening, December 14th.
paper
will be presented by Dr. C. P. Steinmetz, Schenectady, N. Y.
of

the

A

The committee

of the Massachusetts Institute
of Technology corporation has not announced a
successor to President Pritchett, and it is said that
the latter has been asked to retain the office in
connection with the chairmanship of the board of
managers of the Carnegie Pension Fund, but President Pritchett says he will not remain at the head
of the Institute.

The Worcester (Mass.) Polytechnic Institute has
ordered an electric car body from the Cincinnati
Car Company. It will be 40 feet long and will
contain no seats, leaving room for testing and
portable air-compressor
recording instruments.
outfit has
ben bought for the Institute's new
electrical-engineering laboratory. It will be mounted
on a small truck so that it can be used in any part
of the building where air pressure is desired for
cleaning machinery or other purposes.

A

The

land-and-building-fund

American
which T.

Institute
of
C. Martin is

committee

Electrical

of the
Engineers, of

chairman and George H.

Liberty Street, New York city, is sechas issued an appeal for additional subscriptions to the fund, which is needed to provide
for the Institute's share of the necessary real estate
and equipment for the Engineering Building given
by Mr. Carnegie. This share is $200,000, and
$150,000 has been already subscribed.

Guy,

114

retary,

TELEGRAPH.
Governor M'agoon has ordered prepared a dewhich will permit the Commercial Cable
cree,
Company to enter Havana, Cuba, by way of
Vedado from Key West. The International Western

Company

has

held

this

territory

exclusively

for 40 years.

The Austrian Minister of Commerce is said to
decided to make a trial of the recording

have

apparatus of Donald Murray, on the
between Vienna and Prague, with a view to
ultimate adoption for the whole country if
["Hud to work successfully. It is estimated that a

telegraphic
line
il

saving of re-transferring

in

the case of 31,000,000

SPACE TELEGRAPHY.
According to the New York Times, an announcement has been made from Copenhagen, Denmark,
that Lord Armstrong has purchased the patent
rights for America of the space-telegraph system
invented by Waldemar Poulsen, the Danish engi-

account

the greater convenience, saving of time,
increase in output, etc. Those who have once used
electric motors have only the highest recommendation for them and would by no means consider the
thought of returning to steam.

The Clark Wireless Telegraph Company

of DeDetroit, Mich., and
Cleveland, Ohio, and is erecting a station at BufThe comfalo, N. Y., for commercial business.
pany is sending out circulars giving a list of its
offices and a description of the work that has been
accomplished and that is planned.

opened

has

stations

at

MISCELLANEOUS,
City Council of Rock Island, 111., has practically decided to .adopt an electrical-inspection ordinance drawn by the Underwriters' Electrical Bureau. The mayor and chief of the Fire Department
favor it, and there seems to be little doubt of its
ultimate passage and approval.

The

Use of the tunnels of the Illinois Tunnel Company in Chicago for the transfer of mail commenced this week between the postoffice and the
Northwestern and Polk Street stations. The system is now complete to all the railway stations.
Registered mail will be carried by wagon on the
surface,

as

in

the past.

At Colorado Springs,

the ordinance regureported as unsatisfactory
soon be submitted for the
consideration of the City Council. The chief of
the Fire Department is the inspector and has been
the means of raising the standard for wiring to a
considerable extent. He is a practical wireman.
lating electric wiring
and a new one will

The

total production

A

Montreal dispatch says that the Canadian Consolidated Rubber Company has resulted from the
merger of the Canadian Rubber Company, the
Granby Rubber Company and the Maple Leaf
Rubber Company of Port Dalhousie, Ont. The
capital of the new company is $5,000,000, with
S. H. C.
$2,600,000 six per cent. 40-year bonds.
Miner is president, G. N. Stephens vice-president,
and D. Lome McGibbon, second vice-president and

director.

Peerless Woolen
will install an extensive

The

Mills

of

Rossville,

Ga.,

new

engine-generator and
induction-motor equipment recently purchased from
The
the Allis-Chalmers Company of Milwaukee.
prime mover is a 20 by 36-inch Allis-Chalmers
Reliance Corliss engine, belted to a 250-kilowatt
Allis-Chalmers alternator.
The motor eqnipment
includes two of 75 horsepower, one of 140 horsepower, two 30, one 20 and one 15 horsepower. A
three-panel switchboard and an exciter complete
the

outfit.

The United
nounces

and, when employed to generate electricity,
they are said to insure greater stability in running.
In an engine cylinder "ergin" or alcohol can be
used interchangeably without altering the diameter
of the piston or the dimensions of the flywheel.

plants,

TRADE NEWS

Commission anJanuary 3-4, 1907,

The

Citizens' Light and Water Company of Garrett, Ind., is preparing to install an engine and boiler
and other electrical equipment. G. C. Scott is su-

perintendent.

Bids will be received until December 12th for
the electric lighting plant for the ice boats at Annapolis.
F. C. Letraub and N. H. Hutton are the
harbor engineers.

The

Barriett Electric Manufacturing Company
Cincinnati, Ohio, will increase its capital stock
from $25,000 to $100,000, for the purpose of building a new factory.
of

The Standard Electric Storage Company is the
name of a Chicago company incorporated to manufacture electric supplies.
The incorporators are
A.

of the
for December 5-6,
at several cities in each of 18 states mentioned, to
secure eligibles from which to make certification
to fill at least four existing vacancies and vacancies
as they may occur in the position of aid in the

Coast and Geodetic Survey, at $720 per annum.
A vacancy as computer at $1,400 to $1,800 per
annum, according to experience, and one as draftsman, at $1,400 to $1,800, according to experience,
both in the service of the Coast and Geodetic Survey at Manila, P. I., may also be filled from
the eligibles resulting from this examination, provided suitable eligibles are secured. For these two
positions the age limit is 20 years or over.

Comparing the present mining industry in Mexwith that of even two or 'three years ago, a

ico

remarkable change is seen to have taken place, as
is apparent to those who are located in the immediate camp or camps using the new electric power.
While it is true that the majority of the mines are
still
using steam or hand power, in some of the
well-known camps the excessive cost of power on
account of the difficulty of obtaining fuel at a reasonable price has brought the owners to look for a
cheap power. This was absolutely necessary where
the ore mined was not of extremely high grade.
This demand for cheap power has been solved in
the adoption of electricity.
This is cheapest when
a waterpower is owned or can be obtained reasonably near at hand, but there are many other means
of generating electricity with great economy.
One
of these methods is by the gas engine, now rapidly
being introduced into the republic. The gas engine
of the present day, though not as simple to operate
as a simple steam engine, has greatly improved

Tarbett, Louis E.

C.

Otto and A.

W. Under-

wood.

bus:ness„
With

the completion of

its

factory addition, the

Wallace Barnes Company of Bristol, Conn., will be
in a position to handle an entirely new line, that
of screw machine products up to one inch in diameter.
This company manufactures small springs of
every description and deals in wire and cold-rolled
steel.

The Central Electric Company of Chicago has
contracted with the Allis-Chalmers Company for
furnishing a 16 by 36-inch Allis-Chalmers Reliance
Corliss engine, direct coupled to a 250-kilowatt
Allis-Chalmers alternator, with exciter, for the
Pullman Company, Pullman, 111.
The alternator
is a 2,300-volt, 60-cycle, three-phase machine.
In

States Civil Service

postponement to
examination scheduled
the

cent.
Motors driven with "ergin" have already
been worked with advantage in Germany, not only
for small powers, but as a standby in suction-gas

Colo.,

was

managing

.

An account is given in the Zeitschrift des Vereines Deutscher Ingenieure of a new substance,
"ergin," lately introduced in Germany, for driving internal-combustion engines.
While possessing many
of the characteristics of alcohol, it is said that it is of
more uniform composition, and that it may be
compressed to a very high temperature without
the liability to preignition.
It requires a larger admixture of air .than alcohol to form the inflammable charge in an engine cylinder. The consumption is given at about one-half pound, and the
cost at 6.85pf. (about 134 cents) per horsepowerhour. It yields a heat efficiency of about 30 per

is

of coal in California during
77,050 short tons, valued at $382,725.
These figures are taken from the report of Mr.
E. W. Parker of the United States Geological
Survey. The principal feature of interest connected with the production of coal in California
has been the apparently successful efforts to utilize
the lignite of sub-bituminous coals produced in the
state in the manufacture of briquettes.
1905

1906

power source.
The cost _of this power is from
two to three times cheaper than the corresponding
power by use of wood or coal, without taking into

neer.

troit

8,

over those of former years. In El Oro and Guanapuato alone the Westinghouse Electric and Manufacturing Company, though its agents, G. & O.
Braniff & Co., who are making this a specialty,
has installed over 10,000 horsepower of electrical
machinery, all of which is driven from a water-

re-

from the use of

diagrams giving the dimensions of fuses, etc., make
the book a valuable one to anyone having occasion to

would

December

a

pictures

little

folder,

enlivened

with

Santa

Claus

and nursery rhymes, the Columbia Incan-

Lamp Company of St. Louis calls attention
four outfits for decorating Christmas trees
with electric candles.
Each outfit has an attachment plug, silk-covered cord, connection block,
red, green and clear lamps and one, two, three or
four, as the case may be, circuits or festoons of
eight sockets each.
descent

to

its

Sales Manager John W. Brooks of Pass & Seymour, Solvay, N. Y., visited Chicago last week.
Mr. Brooks reports the porcelain business as especially active at the present time.
It will be remembered that Pass & Seymour have, during the
last six months, been strenuously at work extending the factory at Solvay. Mr. Brooks reports
that, even with the present increase in manufacturing facilities, it is most difficult to keep up with
the demand.

The National Brake and

Electric Company, MilWis., reports, among recent orders for
generators, the following:
Simmons Manufacturing Company, Kenosha, Wis., one 1,000-kilowatt
engine-type alternator; Union Electric Light and
Power Company, St. Louis, Mo., two 500-kilowatt
three-unit synchronous motor-generator sets and
one 200-kilowatt induction motor-generator set;
Proctor & Gamble (for Staten Island plant), one
400-kilowatt engine-type alternator and one 125kilowatt engine-type alternator; Hicks Locomotive
and Car Works, Chicago 111., one soo-kilowatt
belted alternator; Clymer Power Company, Riegelsville, Pa., one 250-kilowatt waterwheel-type alternator; United States Light and Traction Company, Hobart, Okla., one 250-kilowatt engine-type
alternator, and also one 250-kilowatt engine-type
alternator for Sheridan, Wyo.

waukee,

1

,

December
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PATENT RECORD.
ILLUSTRATED ELECTRICALNovember
Issued (United States Patent

Roy W. Brown, Am-

Electric Controller.

836,666.

N. Y.

sterdam,

Application

filed

January

23,

1906.
Mechanical means are provided for holding a number of
switches closed.
The switches are arranged in series.
Means are provided for releasing the switches, and the
switches are placed in separate compartments containing insulating fluid.

of subscribers'

Portable Electric Hoist. Walter N. Vance,
Chicago, 111., assignor to the Yale & Towne
Manufacturing Company, Stamford, Conn. Application filed July 9, 1906.
A load or chain sheave is mounted in a frame. A
motor is secured to the frame at one side and an elec-

switches at the several subscribers' stations.

Operator's Key. Albert Carliss, Chicago,
assignor to the American Electric Telephone Company, Chicago, 111. Application filed
April 1, ioor.

August

Stop Device for Circular Knitting Ma836,691.
chines.
Ernest H. Ludwig, Manitowoc, Wis.
Application filed January 29, 1906.
Contacts are arranged so that they operate a stop device when the tension of the yarn is interrupted.
836,724.
tle,

Australia,

assignors to Whittle.

Ap-

Renewed

Sep-

July

filed

1905.

18,

tember

25, 1906.
Electromagnetic means controlled by the ship's engines
operate an indicator along a map slot to indicate position of the ship.
ties
field,

the

increasing

permeability

and

Station.

Ohio,

fourth to John Maynard
B. Treat, Cleveland,

Charles S.
assignor of oneand one-fourth to
Ohio.
Application

September 24, 1906.
cross-connection contains an instrument between two
wires, one line wire being open in one of the established stations, the other line wire being open in the
other of the established stations.
filed

A

Electric Door Opener.
Edwin W. Fyler,
Hyde Park, Mass., assignor of one-half to
Warren E. Fyler, Hyde Park, Mass. Applica-

836,965.

1904.

10,

Integral resilient jaws are secured to a semi-cylindrical
casing and are provided with toothed, inner and screwthreaded outer surfaces. An adjusting nut is removably
mounted upon the jaws.

Time

Switch. John
England. Application

Electric

836,808.

A

tion filed April 9, 1906.
A movable armature normally engages a movable member and prevents the door from being opened.
A stop
mechanism normally prevents the armature from releasing the door. An electromagnet when energized releases
the stop from the armature and moves the armature to

Gunning,

Bournemouth,
cember 16, 1905.

filed

De-

timing dial, has adjustable releasing and closing tappivoted, switch arm is adapted to be displaced
the closing tappet.
detent co-operates with he
switch arm and is adapted to be displaced by the releasing tappet.
There is a second pivoted switch arm
and a spring urging the second arm to close on the
stop limits the movement of the
first switch arm.
second arm, and an insulating piece is moved by the
first switch arm to displace the second arm against its
spring when the first arm is displaced by the closing

A

pets.

release the door.

A

by

A

of silicon, consists in heating the alloy to
a temperature above its critical point and then subjecting it to cooling only.

five per cent,

Improving Certain Magnetic
836.755.
Qualities of a Magnetic Body. Robert A. Had-

Chardon,

W.

Dozier,

re-

of

Maynard,

Telephone or Switchboard Plug. Alva B.
Taylor, Texas. Application filed May

836,805.

ducing the hystersis action of an alloy low in carbon
and manganese and containing iron with from one to

Process

1906.

line

of

ruary 27, 1906.
The process of

7,

Temporary Telegraph

836,936-

Electromagnetic holding means control the release of a
latch to permit a valve-controlling member to operate by
gravity.

Process of Improving the Magnetic QualiIron-silicon Alloys. Robert A. HadApplication filed FebSheffield, England.

836.754.

(See cut.)

(See cut.)

Automatic Device for Operating Valves
and Other Mechanisms. Oscar Winter and
Fred W. Waterman, Elyria, Ohio. Application
filed February 17, 1906.

836,794.

Ship's Progress Indicator. Thomas WhitPrahran, and William Cumming, Malvern,

Victoria,
plication

central-station

sign body has sides aperturcd in the form of the
letters to be displayed, inner surfaces of the walls of
the sign body being suitably faced to reflect the light.
Lamps are placed in the sign body, and concave apertured
reflectors are secured on the outside of the sign body,
each around one of the apertures in the sides thereof.

ating the controller.

_

magnet,

the operation
telephone in-

The

secured to the frame at the other side, the
armature of the motor, the load sheave of the hoist and
the controller shaft being in substantially the same horizontal plane. The motor is mechanically connected to the
load or chain sheave, and means are provided for actu-

combined ringing and listening key, in which one
more o£ the listening contact springs are adapted to

such

Illuminated Sign. William T. Bradshaw,
Oakland, and Charles H. Townsend and Oscar
F. Erickson, Berkeley, Cal.
Application filed

tric controller

A

in
circuit
with each
to supply current tor
telephone instruments; and
and means for operating the

836,915-

hold

when

included

and arranged likewise
struments

111.,

the hand-operated lever in an operative position
inclined to listening operation, and the ringing
contact springs are adapted to prevent the lever from
remaining in an inclined operative position when it is
Suitable circuits, excludinclined to ringing operation.
ing lever and rolls, are controlled by the springs.

circuits,

screens.

is

836,789.

836,668.

or

27, /906.

Office)

provided with a translucent window.
The reflector is provided at its rim with supporting guides for
wall

tappet.

836,819.
S.

Reflector.
Wilber A. McCoy and William
Kutscher, Allegheny, Pa. Application filed

June

Application filed July
Sheffield, England.
1906.
The process of reducing the total magnetic and electric
loss in a magnetic body consists in first heating the
body to a- temperature between 700 degrees and 800 degrees centigrade, maintaining the temperature constant
for not less than 10 consecutive hours, and then slowly
cooling the body.

20,

1906.

field,
5,

836.756.

Magnetic
Alloy. Robert
England. Application

Sheffield,

A.

Hadfield,

July

filed

i

5,

NO. 836,904.

— AUTOMATIC

SYSTEM OF INTERCOMMUNICATION.

NO. 836,915.

— ILLUMINATED

ELECTRIC SIGN.

1906.

An

iron-silicon-manganese alloy contains silicon from
one to five per cent, and manganese in proportion less
than one-half of one per cent.

Process of Improving the Magnetic QualiRobert
of Iron-silicon-manganese Alloys.
Application
A. Hadfield, Sheffield, England.
filed July 5, 1906.
An admixture of minganese in proportion not sufficient
to impair the magnetic qualities is added to an alloy of
iron and silicon, then the iron-silicon-mansanese alloy is

Stamped integrally from a

sheet 'of thin metal, the
reflector has an inclined reflecting portion stiffened by a
rigid integral substantially a vertical ring and a rigid
integral substantially horizontal ring formed of the material surrounding the central opening.

%36,757-

ties

Circuit

836,827.

York,

Method

'

Robert

A.

1906.

5,

_

it

Robert A. Hadfield,
cation filed July

5,

A

magnetic substance is alloyed with silicon and the
is heated to a temperature below its melting_ point.
The substance is mechanically treated to reduce it to a
sheet and the sheets reheated to a temperature below its
melting point, and different from the first-named temperature, and

is finally

ties

A.

August

21,

Frederick S. Murray, New
York, N. Y., assignor to the New York Calcium Light Company, New York, N. Y. Application

Means

filed

for

April

holding

and

1904.
feeding carbons

13,

to

maintain

are inclosed by a wedge-shaped closed case; an
operating handle for the means projects through the
bottom nf the case; a frustum-shaped reflector comprising
one wall of the wedge-shaped case is also closed at its
an. arc

filed

December

8,.

Condensers.
assignor to

1903.

The process consists in bringing together two strips of
dielectric having, a metal strip therebetween, passing the
three-ply strip over a roll, whereby the plies are held securely together;- -passing the strips through a bath of
heated pa raffine',' rolling two of the three-ply strips into a
composite roll, flattening of the roll and subjecting the
roll to an immersion in a paraffine bath.
Electric Block Signal. Walter' E. Sands,
Brooklyn, N. Y., assignor to the L. A. Thompson Scenic Railway Company, New York, N. Y.
Application filed December 29, 1905.

836,895.

In

1906.

Arc Lamp.

Application

Company,
Electric Telephone
the American
February 2,
filed
Chicago, 111. Application

cooled.

consists in adding to an alloy of iron and
silicon an admixture of aluminum, then heating the ironsilicon-aluminum alloy to a relatively high temperature
below its melting point, allowing the alloy to cool, reheating it to a temperature below that first employed, and
finally cooling.

111.

Process of Making Electric
Henry P. Clausen, Chicago, 111.,

each block of a railway track there
releasing

section,
section.

The process

836,774.

Telephone Apparatus. David H. Wilson,
III., assignor to George W. Kretzinger,

836,863.

Process of Improving the Magnetic Qualiof Iron-silicon-aluminum Alloys. Robert
England. Application
Sheffield,
Hadfield,

filed

energy the

electrical

The induction
the induction coil opposite the polepieces.
coil acts as the basic element, the receiver being carried
and actuated by the induction coil.

its

836.762.

Scholes,

A main induction coil is mounted upon a suitable base
and has its polepieces brought into proximity to each
other.
A telephone-receiver diaphragm is mounted upon

of Making Magnetic Materials.
Robert A. Hadfield, Sheffield, England. Application filed July 5, 1906.

This process consists in alloying a magnetic substance
with silicon, heating the substance to a temperature below
melting! point, mechanically treating the substance to
reduce it to a sheet, reheating the sheet to a temperature below its melting point but above the first-named
temperature, and finally cooling.

R.

1902.

Method

836.761.

1905.

IO06.

21,

Chicago,
Chicago,

Appli-

alloy

New

having a truss formation and
has a cross-arm
formed of a pair of members arranged on opposite sides
The cross-arm has substantially parallel
of the tower.
intermediate portions and converging end portions.

Materials.

England.

Daniel

For high-potential transmission of

to cool.

Sheffield,
1906.

Transmission Tower.

836,848.

Method of Making Magnetic

13,

tower

consists in

employed again and allowing
836.760.

Pool,

P.

June

Chicago, 111., assignor to the Aermotor Company, Chicago, 111. Application filed February

alloying a magnetic substance
with silicon, heating the mass and working it into a
sheet, heating such sheet to a temperature below the
melting point of the material, and allowing it to cool,
reheating the sheet to a temperature below that first em-

The method

filed

adjustable circuit-controlling member comprises a
of jointly movable annular sections, each of
which is provided with a contact terminal, and a number of separate stationary electrical conductors passing
through the annular sections and extending respectively
from the contact terminals.

836,836.

of Making Magnetic Materials.
Hadfield, Sheffield, England. Ap-

plication filed July

James

Application

An

finally cooled.

836.759.

Controller.

Y.

number

heated to a relatively high temperature below its melting
It is then repoint, and the alloy is allowed to cool.
heated to a temperature below that first employed, and

Hadfield,
A.
Magnetic
Alloy. Robert
836.758.
Sheffield,
England. Application filed July 5,
1906.
The combination in an alloy is made of iron and silicon
in proportion of from one to five per cent, and aluminum
in proportion less than one per cent.

N.

,

section,

safety-set

is

section

a

and

setting

main

An

alarm is placed in the main section. Means
on the car are adapted to close electric circuits through
The alarm circuit is controlled by
the several sections.
means actuated by the closing of the several section
circuits.

836,904.

Automatic System of Intercommunication.
Van Wagenen, Sioux City, Iowa.

Anthony

Application filed July 31, 1902.
3.

Renewed March

I9p6.

Means are provided at the central station for ooeratively
connecting lines of different subscribers, comprising automatic switches having each electrically operated contact
mechanism, including an operating magnet permanently
included in ,the corresponding subscriber's circuit out of
the main p*ath of telephonic fluctuations therethrough, of
a common source of electrical energy for the subscribers'

System

836",973-

of

Motor

Control.

George

H.

Schenectady, N. Y., assignor to the GenElectric Company, Schenectady,
N. Y.
Application filed May 20, 1905.
A pair of relays control actuating means for controlling a reversing switch.
Means are provided so that each
Hill,

eral

relay in its operative position renders the
inoperative to control the actuating means.

other

relay

Meter. Frank Holden, Rugby, England,
assignor to the General Electric Company,
Schenectady, N. Y. Application filed April 24,

836,974.

1905.

In this mercury meter means are provided for establishing a magnetic field and a number of conductors
are mounted for rotation in this field.
The conductors
are immersed in a liquid bath for connecting two or
more conductors in series. Means are provided for
registering the rotation of the conductors.

Alternating-current Motor. Marius C. A.
Latour, Paris, France, assignor to the General
Electric Company, Schenectady, N. Y. Applica-

836,978.

filed May 16,
1905.
a number of separate windings which
connected
are
to successive commutator segments.
Con-

tion

The armature has

nections are made between a number of equipotential
points on these windings and impedances are inserted in
the connections.
The commutator brushes have not sufficient width to bridge adjacent segments connected to
the same winding.

Charles E. Lord,
836,981. Train-control System.
Cincinnati, Ohio, assignor to the General Electric

Company, Schenectady, N. Y.

Application

October 1, 1904.
Each of a number of cars

filed

has a number of pneumatically actuated contacts forming a motor controller.
Means are provided for producing an automatic progressive action of the contacts, and a pneumatic train
system including a master valve is arranged so that the
progressive action of the contacts may be checked from
the master valve without affecting the contacts already
operated.

Interlock for Electric Switches. Oran O.
Rider, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed September 28, 1905.

836,994.

Means are provided for compelling a number of electric
switches to operate in a definite order and to restore
the last switch operated to its former condition before
(See cut on next page.)
operating the next.

Motor.
Ernest
Alternating - current
Schweiger, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed May 2, 1904.
The primary winding is supplied with alternating cur-

836,998.

rent and secondary winding has a commutator and shortAn auxiliary winding revolves with
circuiting brushes.
the secondary winding and is electrically connected to it.
Means are provided introducing in the auxiliary winding
an electromotive force varying inversely with the speed
of the motor.

Safety Apparatus for Railways. Granville
T. Woods and Lyates Woods, New York, N. Y.,
assignors to the General Electric Company,
Schenectady, N. Y. Application filed October

837,022.

5.

I905-
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to either extreme position of the conhandle controlling the motor circuit of an elecMeans
propelled car opens the motor circuit.
controlled by the handle in either extreme position cause
,-•--.
applied.
be
to
p«y
the
car
brakes
of
the

A

movement

Merrill,
WilCircuit-breaker. William
Application filed October 19,
Del.

837,092.

.

mington,

troller
trically

1905.

A

movable liquid-containing device

on a support.

is

A

within the tube is movable by gravity to hold the
Means are provided so that the
tube in two positions.
position of the tube is changed when the circuit is
closed and means are also provided so that the movement of the ball within the tube in its changed position
causes the breaking of the circuit.
ball

Gilbert Wright, Pittsfield,
Circuit-breaker.
817,023.
Mass., assignor to the Stanley Electric Manufacturing Company, Pittsfield, Mass. Application filed January 11, 1904.
Two magnet windings are in series with the circuit
One of the windings is of smaller wire
to be protected.
than the other. A movable core is controlled by said
windings and a member actuated by the core is arranged
to short circuit the winding of smaller wire when the
A circuit-breaker is
core is in its normal position.
tripped by the movement' of the core to open the circuit.

December

-

Electric Alarm. Ernest S. Moorer, AnApplication filed September 16,
derson, S. C.

837,097.

1906

One or more signaling devices are placed adjacent each
end of a block or section of a railway track. An electric
circuit includes the signaling devices,' and means are
provided including an electromagnet and an armature for
making and breaking the signal circuit. A track instrument or switch is placed at each end of the block or
section, the track instruments or switches being in circuit
with the electromagnet. One of the switches is adapted
to be closed by the entrance of a train upon the block
or section, and the other switch is adaoted to be opened
by the departure of the train from the block or section.

837>23iSystem of Electric Regulation. Joseph
Bijur,
York, N. Y., assignor to the General
Storage Battery Company,
York,

New

New

1905.

A

heat-controlled circuit is included in a telephone
circuit apart from the subscriber's instrument so that
alarm is given both at subscriber's position and at central
office when heat-controlled device operates.

Apparatus for the Sterilization of Water
by Means of an Electric Current. Marius Otto,

837,107.

France, assignor to the American Ozone
Niagara Falls, N. Y. Application
July 1, 1904. Renewed March 13, 1906.

Paris,

Company,
filed

8,

N. Y.

Original applications

1904.

Divided and

ruary

17,

this

September 24,
application filed Febfiled

1905.

A

battery assists the source of supply and a regulator
controls the charge and discharge of the battery.
The
regulator is adapted to move when the load on the source
of supply begins to vary from the average and continues
to move until the current is restored to average value
by the action of the battery.

The sterilizing device comprises a mixer, an emulsifier
discharging the water to be sterilized thereinto, means
for supplying water to the emulsifier, an ozone-supplying
means, and means whereby the water-supplying means
draws in ozone from the ozone-supplying means and
carries it to the emulsifier.
•

Wood-cleaning

837,115.

Pa.

Altoona,

A

NO. 836,994.

— INTERLOCK

FOR ELECTRIC SWITCHES.] 3

Paul
Cooling Dynamo-electric Machines.
Bunet, Paris, France, assignor to the General
Electric Company, Schenectady, N. Y. Appli-

&37,033-

cation filed March 23, 1905.
The commutator bars are provided with heat- radiating
projections and a fan casing encloses the projections.

Motor-control Apparatus. Frank D. Case,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed April 17, 1905.
Some of a number of separately actuated contacts are
arranged to be actuated in automatic progression. Means
are provided operating a reversing switch, which means

837,037.

a

control
tacts,

switch

in

the

which are arranged

actuating circuit of the conto be actuated in automatic

progression.

Testing Device. Alvarado L. R. Ellis,
Lynn, Mass., assignor to the General Electric
Company, Schenectady, N. Y. Application filed
October 23, 1905.
The device includes means of indicating the effective

837,044.

of a magnet by comparing

strength

it

with a standard

magnet.

Incandescent
Electricof
Gilbert W. Goodridge, Bridgeport, Conn., assignor to the Bryant Electric
Company, Bridgeport, Conn. Application filed
Construction

837.054.

lamp Sockets.

April 9, 1906.
The incandescent-lamp socket has a cap and

shell

to

be detachably connected, one of the parts having spring
arms with radial pins, each with an external push-button
and a stem of two diameters, the other part having

notches contracted at the edges.

Electricof
Incandescent
Gilbert W. Goodridge, Bridgeport, Conn., assignor to the Bryant Electric
Company, Bridgeport, Conn. Application filed

lamp Sockets.

April 9, 1906.
The cap has spring arms with
shell

radial

push pins and the

has notches to engage the push pins.
shell have engaging parts.

The spring

magnetically in series.
An armature has a plurality of
conductors mounted for movement in the gaps, and means
including a bath of a conducting liquid, in which the
armature is immersed, are provided for connecting a
number of the conductors in series.

Socket. William
W.
Jones, Bridgeport, Conn., assignor to the Bryant Electric Company, Bridgeport, Conn. Ap-

Incandescent-lamp

filed

May

12,

1906.

Signaling
System.
Louis
Thullen, Edgewood Park, Pa. Application

May 22, 1905.
A signal is operated
on a closed track

H.
filed

by an alternating curent impressed
by movement of a car on the

circuit

track.

May

filed

Two

22,

1906.

more

polepieces envelop a central polepiece
and extend below its polar face. Each of the polepieces
has oposite polarity to the central polepiece.
(See cut.)
or

Automatic Circuit Closer. Tully W. Ben837,178.
Application filed January
son, Wewoka, I. T.
4, 1906.
The device is for telegraphy and consists of a key, a
step-by-step circuit-closing device arranged to bridge the
main line around the key, an electromagnet for actuating
the device, a relay, and an energized circuit leading
through the electromagnet and having contacts of which
one is formed by the back stop of the relay.

Attachment Plug for Electric Lighting.
David E. Bown, Pittsburg, Pa. Application
filed August 14, 1905.

837.182.

A

The body portion has a shank.
screw cap is connected to the shank and has a cap plate on it. Means
are provided engaging with the shank for removably
holding the cap in place.
837.183.
E.

Fuse Plug for Electric Lighting. David
Bown, Pittsburg, Pa. Application filed Au-

1905.
It comprises a body portion, a screw cap fitting on the
body portion, and a cap plate removably held within
the screw cap.
14,

David E. Bown, PittsApplication filed November 6, 1905.
This comprises a body portion, a terminal-carrying portion for fitting within the body portion, and means engagAttachment Plug.

837.184.

portion.

Automatic Circuit-breaker. Albert E. Doman, Elbridge, N. Y., assignor to the Elbridge
Electrical
Manufacturing Company, Elbridge,

837,201.

N. Y.

An

Application

filed

May

21,

1902.

and includes
terminals of
spark coil is included in the circuit, an
air chamber at one end of the coil having one of its
walls movable.
An armature is carried by the movable
wall and is attracted by the energizing of the coil.
Means
controlled by the movable wall are provided to break the
circuit when the terminals remain in contact.
(See cut.)
in

the

electric circuit has a direct current
circuit the make-and-break sparking

a gas engine.

A

and

cap.

Process for the Manufacture of Glycolic
Acid. Otto Liebknecht, Frankfort-on-the-Main,
Germany, assignor to the Roessler & Hasslacher Chemical Company, New York, N. Y.
Application filed June 14, 1906.
The process consists in the electrolytic reduction of

oxalic acid in the cathode-compartment of an
apparatus in the presence of lead electrodes,
acid being dissolved in a dilute sulfuric acid
during the reduction and of such a degree of
tion that it excludes the oxalic acid from
participation in the conductivity.

electrolytic
the oxalic

kept warm
concentrasubstantial

for Illuminating Photographic
Electric
Incandescent
Lamps.
G. von der Lippe, Vienna, AustriaHungary. Application filed January 9, 1906.
A number of frames carry conducting wires. Means
are provided for shifting such frames independently of
each other vertically and horizontally and for supporting
electric glow lamps on such conducting wires for electrically connecting them with such wires and for shifting
them along such wires.

with

Means are yieldingly projected beyond the face of the
holder in the path of travel of the ball, and means
actuated by the rotative movement of the spindle are
provided for rotating the ball-carrying plate.
for Making Welds. John C.
Junta, Colo., assignor to the Clinton
Wire Cloth Company, Clinton, Liass. Original
application filed March 23, 1901. Divided and
this application filed July 16, 1904.
The welding jaw comprises a jaw member formed with
grooves and a contact plate or jaw provided with workengaging recesses and also provided with trunnions to be
arranged in the grooves, and means are provided for

Apparatus

Perry,

La

retaining the erunnions in place.

837^51- Telephone Apparatus. Homer
Evanston, 111. Original application

tember 18, 1902.
filed October 1,

Divided and

this

Roberts,
Sep-

J.

filed

application

1903.
instrument is normally in operative connection with the line wire and comprises a primary
magnet, an armature controlled thereby, a contact lever
actuated by the armature, a secondary magnet and armature, a contact lever actuated by the secondary magnet, a
mechanical locking device for holding one of the contact
levers in a definite position, and electrically actuated
means for releasing the mechanical locking device.

A^

selective

Apparatus. Edward P.
assignor to the Baird
Manufacturing Company, Chicago, 111. Applica-

Telephone

837,256.

Baird,

tion
in

Toll

Evanston,

May

filed

111.,

1903.

11,

The casing has a coin slot and a coin
it.
Means operated by the insertion

provided to prevent the
the coin slot while the
coin shifting means.

insertion of
first coin is

shifting means
of a coin are

another coin into
engaged with the

PATENTS THAT HAVE EXPIRED.
Following

is

a

list

of electrical patents (issued
Office) that expired

by the United States Patent
on December 3, 1906:

Regulator for Electric Motors.
416,169.
N. S. Keith, San
Francisco, Cal.
Electromagnetic Motor.
416.191.
N.
Tesla,
New York,

N. Y.

Method of Operating Electromagnetic Motors. N.
416.192.
Tesla, New York, N. Y.
Electromagnetic Motor.
416.193.
N.
Tesla,
New York,
N. Y.
416.194.
416.195.

Electric Motor.

Electromagnetic

N. Tesla, New York, N. Y.
Motor. N.
Tesla,
New York,

N. Y.
416,234 and 416,235.
duits.

416,240.
416,277.
416.289.

416,350.
416,360.
cuse,
416,366.
Cars.
416,381.
416,406.

motion.

Apparatus

plication filed May 2, 1905.
A plate journaled on a suitably supported spindle is
provided with a socket. A ball fits in and projects from
the socket, a holder to retain the ball being in the socket.

Distributing Box for Electrical ConE. S. Perot, New York, N. Y.
Electric Machine.
A. Schmid, Allegheny, Pa.
Vehicle Spring.
H. Springer, Mount Vernon, Ind.
Appliance for Insulating Electric Wires.
A. E.

Secondary Battery. J. K. Pumpelly, Chicago, 111.
Compensating Electric Meter.
H. Lemp, Lynn,

Mass.

837.083.

Studios
Philipp

Electric
Switch.
William J.
Murray,
Leavenworth, Kan., assignor of one-half to
Herbert W. Wolcott, Leavenworth, Kan. Ap-

416.290.
416,339.

One

A

837.084.

CIRCUIT BREAKER.

Ellinwood, Akron, Ohio.

igo6.
shell

—AUTOMATIC

837,241.

837,249.

Lifting
Magnet. Charles
E. F. Ahlm.
Cleveland, Ohio, assignor to the Cleveland
Armature Works, Cleveland, Ohio. Application

837,174.

of the
parts has angled notches or grooves engaging with projections borne by the other part.
spring tongue is cut
in the flange of the cap and means are provided to
engage the spring tongue with the shell to prevent rotary
parts,

NO- 837,201.

_

Railway

837,154.

with the terminal-carrying portion for enabling the
same to be swiveled upon and detached from the body

Meter. Frank Holden, Rugby, England,
assignor to the General Electric Company,
Schenectady, N. Y. Application filed November 17, 1905.
A magnet structure has two gaps therein arranged

The socket has two

16,

it,

ing

837,066.

plication

Device.

Plummer,

burg, Pa.

arms and

837,073.

F.

Application filed April

shafting has an operating head attached to
and has means attached to the other end
of said shafting for rotating it and the operating head.
There is an operating handle upon said shaft and adjacent
the head, and a flexible guard frame surrounding the
handle and the operating head. An operating tool is
attached to the under surface of the operating head, and
means are provided for holding the same in place.

gust

Construction

837.055.

.

Polishing

flexible

one end of

.

and

W. Plummer and Harry

John

Electric Meter.
E. Thomson, Lynn,
Electric Heating Apparatus.
M. W.

Mass.

Dewey, Syra-

N. Y.

Pan for Protecting Electric Motors for
T. L. Johnson, Cleveland, Ohio.
Electric Alarm.
R. D. O. Smith, Mishawaka, Ind.
F. W. Frith, Lennoxville,
Electric Railway Signal.
Hinged

Quebec, Canada.
Magnetic Electric Machine. W. H. Cooley, BrockN. Y.
Cooper,
New
System. T.
Auxiliary Fire-alarm
416.444.
York, N. Y.
Lamps.
E.
C.
Electric
Device
for
Suspending
416,447.

416.443.

NO. 837,
837,213.

Electric

more, Md.

port,

174.— LIFTING MAGNET.
Motor.

Manes

Application

filed

E.

Fuld,

February

Balti1906.
magnet.

6,

Studs are connected to the arms of the field
Reversely disposed brush holders are mounted on the studs
and provided with elongated eyes. The brushes are each
composed of a single strip of elastic material notched to
fit in one of the eyes and terminating in a resilient loop,
the free end of which bears against the corresponding
brush holder.

Railway Signaling System. Joseph G.
Horazdovsky, Cleveland, Ohio, assignor of onesixth to John J. Koller, one-sixth to Ladimir
Herold, and one-third
to
Victor Nusbaum,

837,227.

Cleveland,
1906.

Ohio.

Application

filed

May

21,

Dawson, Greeley, Colo.
Telephone.
E. H. Lyon, Needham, Mass.

416,476.
416,483.

P. McMahon, Buffalo,
Auxiliary Fire Alarm.
J.
N. Y.
Thermostat.
A. G. Sargent, Lacoma, N. H.
W. M. Conz,
G.
Electrical
Signal Apparatus.

416,503.
416.572.

Ulm, Germany.
Secondary Battery.

416.573.

elly,

Chicago,

D. S. Covert and

J.

K. Pump-

111.

Electric Meter.
M. L. Hansen, Bridgeport, Conn.
416.604.
T. J. Haslam, Jr., Dublin,
Secondary Battery.
416.605.
Ireland.
System of Arc and Incandescent Electric Lighting.
416.611.

W. Hochhausen, New
416.612.

Wm.
416,632.
Pa.

York, N. Y.
System of Arc and Incandescent Electric Lighting.
Hochhausen, New York, N. Y.
L. H. Leber, York,
Incandescent Electric Lamp.
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Electric

Equipment of the Teltow
in Germany.
C.

Perkins.

towage

in

Germany has

.

Electric

canal

recently

commercially successful on
the Teltow Canal, near Berlin, and the application
of electricity to inland waterways has been shown
The Teltow Canal is 38 kiloto be desirable.
meters long and connects the River Spree with
the Havel at Glienicke Lake, the territory through
which it passes being shown in the map, on the
At the River Spree, about 15 kilonext page.
meters from Berlin, the canal starts with a
been demonstrated

as

erating

namos operated by

may

kilowatts

The

accompanying

illustration

shows

CENTRAL POWER STATION OF THE TELTOW CANAL
width of 21 meters and a depth sufficient for
canal boats drawing nearly two meters of water
and having 1,200,000 pounds register. The boats

meters long and 8.6
has a depth of 2.5
meters wide.
meters at low water in the middle and 2.1 meters
in depth at the sides.
Between the Havel and the Spree there is a
difference of level of about 30 meters, and a system of locks has been installed about % l/2 kilometers from the Havel, consisting of two locks
placed side by side with a wide masonry wall
between them.
A system of conduits has been
provided within this wall for filling and emptying
the locks with a minimum amount of water, the
arrangement being such that the water used by
a boat going down the canal may be emptied
into the other lock for raising the boat going
During the low-water
in the opposite direction.
season water is pumped from the lower to the
higher level by means of a centrifugal pump, electrically operated, having a capacity of one cubic
meter a second, and electric hoisting gates are
used at the locks. Each of the four electric-hoist
gates is operated by a 15-horsepower motor running at a speed of 600 revolutions a minute. The
electric motors as well as the power station for
supplying the necessary current were installed by
The
the Siemens-Schuckert Company of Berlin.
motors are of the three-phase induction type op-

usually

employed

are 65
The canal

No. 24

1906

The gates
at a pressure of 200 volts.
be raised to their full height of 8.27 meters
in
one minute by means of electric power.
Electromagnetic brakes are provided, and the
gates are counterbalanced with variable weights,
the electric motors being employed for both hoisting and lowering.
During high water it is necessary to conduct
a portion of the water from high to low level,
and this is done by means of a gate in the middle wall operated by an eight-horsepower induction motor operated from the power station at a
speed of 580 revolutions a minute.

Canal

By Frank

15,

terior
It

is

the

IN

of the power station of the Teltow

eouipped

with

a

300-horsepower

in-

Canal.
recipro-

shown in the background near the
and two steam turbines of the
switchboard,
Zoelly design constructed by Escher, Wyss & Co.
Each of the turbine units
of Zurich, Switzerland.
really consists of two steam turbines, a highpressure and a low-pressure turbine being provided with five runner discs and developing a
of 1,000 horsepower, making a total caof 2,300 horsepower for the two turbines
and the reciprocating engine. Space has been provided for other units to be added as additional
total

pacity

The

is

engine

has

coupled to

it

on

the same shaft a large revolving-field alternator
and a multipolar direct-current dynamo. Each of
direct
is
1,000-horsepower steam turbines
the

a three-phase alternator of the retype supplying a current of 6,000
volts at a frequency of 50 cycles per second,
while on the same shaft is a Siemens-Schuckert
compound-wound direct-current dynamo of the
inner-pole type supplying a continuous current at
The turbo-alternators
a pressure of 600 volts.

coupled

to

volving-field

'

a capacity of 650 kilowatts, and 230 kilowatts is the output of the alternator connected to
The direct-current mathe reciprocating engine.
chine driven by the engine has a capacity of no
kilowatts, while the two continuous-current dy-

have

In connection with the steam turbines, jet condensers are employed, and three-phase motors are
utilized for driving the pumps.
vacuum of 95
per cent, is maintained, as there is plenty of condensing water, and the steam is supplied to the
high-pressure turbine at 12 atmospheres, superheated steam being provided at 300° C.
There are four water-tube boilers, each of
which is provided with a superheater which can
be utilized or not, as desired. Each of the boilers
has a heating surface of 205 square meters and
supplies steam to the turbines at the rate of 6.1

A

kilograms of steam per horsepower-hour, this being the consumption of the 100-horsepower turbines at full load.
The exciter units in the power house consist of
three-phase alternating-current motors of the in-

duction

type
direct-current

directly

coupled

dynamos of 32

to

shunt-wound

kilowatts'

capacity,

supplying the exciting current to the alternators
at a pressure of 65 volts.
The three-phase induction motor of each exciter set is supplied with
an alternating current of 220 volts and drives
the generator at a speed of 960 revolutions per
minute.
storage battery has also been provided for
lighting the station and exciting the alternator
fields when desired or in case of emergency. This
accumulator plant consists of 36 storage cells, each
having a capacity of 126 amperes for a period of
half an hour, which is sufficient for lighting as
well as exciting the two large alternators for that
length of time.
At the east end of the canal a sub-station has
been provided which is equipped with two rotary
converters having a capacity of 150 kilowatts
each and operating at a speed of 1,000 revolutions a minute.
Space is also provided for a

A

required.

reciprocating

steam turbines are of 200

GERMANY.

cating engine,

power

the

each.

third

unit

when

desired.

Direct current is used on the trolley line
operating the barge-towing locomotives and

towing carriages

at

the

lock.

For

all

for

the

auxiliary

;
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work and

the

for lighting
alternating current is utilized.
Various types of engines, motors

three-phase

and hauling
Alcohol
methods have been tried on this canal.
engines and gas engines have been utilized on the
boats, also steam engines with oil-fired boilers, and
electric overhead trolleys with two collecting, poles
have been utilized, conveying current to electric
motors in experimental boats.
A 60-horsepower Daimler alcohol motor, utilized
in one of the boats, was found to take 0.01 kilogram of alcohol per ton-kilometer. This would
result in

of

!a

a cost per ton-kilometer of one-twentieth

cent,

with alcohol costing

five

cents

a
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& Halske canal locomotive haulage,
now used, was designed to operate on a track of
one meter gauge hauling two loaded canal boats
of 600 tons each at a speed of four kilometers
per hour.
A plan and side elevation of the locomotive are shown in the accompanying drawings,
also a view of the trolley arrangement and track
This locomotive was found to reconstruction.
quire an electric current consumption at the speed
mentioned of 3.5 kilowatt-hours per ton-kilometer,
while with a speed of five kilometers per hour the
energy consumed was found to be 5.25 kilowattThe Siemens

hour's

per

ton-kilometer.

It

is

stated

that

the

GERMANY.
motive will take its load gradually, as the 2,000Uilogram pull required in starting a 600-ton boat
will cause the drum to slip until the boat is
partially under way.
The locomotive weighs 7,500 kilograms, and the
greater weight is carried by the wheels on the
side toward the land, which is 1,900 kilograms for
each driving wheel and 550 kilograms for the
trailing wheel.

On

the side toward the canal the

weight on the trailing wheel is 390 kilograms and
on each driving wheel 1,380 kilograms.
The placing of most of the weight of all auxiliaries on the side of the locomotive away from

kilo-

gram.

With

the

oil-fired

boiler

and the steam engine

when towing two

boats with
load of 2,400,000 pounds at a speed of four
kilometers an hour would be one-hundredth of a
cent per ton-kilometer, with oil costing less than a
cent per kilogram.
The steam oil-fired boiler tug
was found to take one-half kilogram of fuel oil
per; horsepower-hour, the boat taking 100 horsepower at the speed above mentioned.
An electric tug was also tried, and at a speed
of .four kilometers an hour the boat was found
to have an efficiency of 22 per cent., the electric
current consumption being nine kilowatt-hours per
ton-kilometer.
The efficiency was found to be so
low and therefore the cost of operation so high
that the electric-power tug was given up in favor
of a locomotive to tow the boats from the side
of the canal on a specially constructed track.
the cost of operation
a

SIDE ELEVATION AND PLAN OF
efficiency of the locomotive was found to
be 65 per cent., the electric energy consumption
being 4.25 kilowatt-hours per ton-kilometer when
hauling the boats at a speed of 4.5 kilometers an
hour.
This electric canal haulage locomotive is provided with a four-wheel truck equipped with two
eight-horsepower electric motors of the series direct-current type and a trailing pair of wheels
supporting the rear end of the locomotive which
carries the guide arm and drum for the tow line.
The hauling motors are connected by two sets of
gears to the axles, operating at a speed of 800
revolutions a minute.
These series motors are
driven from a 500-volt overhead trolley line. The
guide arm for the tow line is manipulated by a
three-horsepower motor connected with a screw
to the arm, together with a pair of bevel gears.
This motor operates at a speed of 1,460 revolutions

mean

minute, and is also used for driving the drum
which winds up the towing rope, consisting of a
10-millimeter wire line; -The coupling of the drum
is of the friction type, so arranged that when 1,200
kilograms pull is exceeded slipping will occur
therefore, when starting a heavy load the locoa

TROLLEY TOWING-PATH CONSTRUCTION ALONG CANAL.

TELTOW CANAL LOCOMOTIVE.
the canal, as well as putting the driving motors as
far as possible on that side, is on account of the
tendency to tip the locomotive by the pull on the

tow

line

;

and

in

order

to

overcome

this

to

a

greater degree the rail on the side nearest the
canal is raised somewhat higher than the inland rail.
For handling the boats at the locks special proTrestle construction was
vision had to be made.
built, extending 140 meters along the middle of
still

the canal, provided with two parallel tracks. For
hauling the boats into and out of the locks eleccrane
cars
are operated on
operated
trically
these tracks, each weighing 1,500 kilograms. Direct

current
volts,

is

the

conducted to these crane cars at 600
motors operating at a speed of a trifle

over 100 revolutions a minute. The cars or trucks
are geared to the track by means of two sets of
gears.
Each motor develops from 10 to 12
horsepower, which is sufficient to haul a boat onehalf hour from a point about 350 meters from
one end of the lock to a similar distance at the
other end.
The locks can be operated at the same time,
with two boats in each lock, giving a tonnage of
from 60,000 to 70,000 tons each 24 hours.

December

15,

Electrical
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Work and
By

R.

G.

Conditions

in

Cuba.

Grayne.

The Signal Corps of the United States Army is
once more in the field in Cuba. I arrived here
with the first troops to land. Soon after the arrival the hurricane of the season blew across the
island and the electrical wires went down.
There
was much work to do for several days after the
blow to get the poles up and the lines in operation.
This was our second introduction to Cuba.
In 1898 some of us assisted in putting up the
poles and wires in the camps and towns occupied
by the American troops, only to find that the
same were not to be cared for. For illustration,
Camp Columbia was established by the Americans
in 1898 and the buildings were thoroughly wired
for electric lighting.
Telegraph and telephone
lines were put in.
Then the American electricians
and Signal Corps men turned the plant over to
the Cubans.
For a time everything went well
and was kept up.
A few weeks ago conditi&ns of war and transportation brought us to sunny Cuba once more.
Today we are restoring to order some of the electric lines which were practically neglected and in
some cases wholly abandoned during the interval
in which the American Signal Corps men were absent.
Regardless of this circumstance, I find that
there is a very effective system of signaling and
transmission of messages by wire and telephone
in

He has his full
contrivances which were
mule.

The

1S98.

result is

of

kit

he

great deal more good
trained to a condition of
a

for

the

to

service.

service.

field

many

days of
accomplish

the

in

able

is

and

tools

unknown

that

Fie

is

There are

experienced men here now, hardened since the days
of '98.
The apparatus is vastly improved.
Some of the difficulties of work in Cuba may in-

The

terest.

clay

substance

sticky

a

is
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\y

are

wires

for

the

carrying

of

o'clock.

The

Fie can

go up

six

willing.

and he can work if he wants to.
have been asked questions concerning the likelihood of increased advantages for electrical men
in this part of the world.
Already some of our
soldiers are arranging to purchase their discharges
for the purpose of engaging in electrical work in
this

The

island.

and

electric-lighting

power

branches are occupying considerable attention everywhere, and the industry promises to be an exceedingly large one within a few years.
Confidence has been restored in all lines of
work. The planters are putting in more machin-

The

for
like

demand

apparatus.

orders
being

and additional electric-railway lines
are in progress.
There is a better

for electrically operated machinery.

graph and telephone
There are without
for

ties

now placing
More lights are

people are

electrical

increased

and the

the

that

quietude

lines

a

electrical

the

Teleare being developed.

doubt increased opportunifraternity

American

in

this

soldiers

are

country,
here and

reigns.

English Channel Tunnel Project.
By A. De Courcy.

f\V

The

project

of a tunnel under the English
connect France with England seems
likely to come to a head very shortly, seeing that
a bill to this effect is to be brought before the
British Parliament in the near future.
What may
not be generally known is that on' the French side
not only are the plans of such a tunnel now laid
out in a very complete manner, but a short length
of tunnel has already been commenced, starting
from a point near Calais, and the company which
is carrying on the work is
only waiting for the
government decision in order to commence operations in earnest.
There is no doubt that electric
trains would be run in the tunnel.
After some preliminary projects which date even
from the time of Napoleon, a stock company was
formed in France in 1875 with a capital of $400, r
000, half of which was subscribed by the North
Railroad Company and one-quarter by Rothschild
Brothers, in order to draw up the designs of the
tunnel and begin a trial section on the French

Channel to

i

\

there

until

and

I

arranged

if

work

agile

is

the poles well

for

\

they

Cuban lineman

now

There is a first-class electric-power plant in
Havana, and although they are squabbling concerning prices the while, the light is good and the
plant kept in order.
Likewise there are good
power plants for the operation of the electric-car

Then

Then

o'clock.

ery.

Js
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\\

which

/

/

service.

lines.
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conveying a reel of wire of many turns, carted between a two-wheel device hauled by a strong army

1

1

METAL TRIPOD POLE USED
clings
It

your

to

makes

it

shoes

difficult

I

\\\\\
IN CUBA.

and makes

traveling

to sink a pole.

hard.

You have

to

exert considerable pressure to get the point started.
Then the first thing you know the point strikes a

hard substance.
There you quit, for you have
contacted with the hard coral strata which prevails just below the surface of the earth.
This
coral strata causes the trees to topple over in the
event of high winds, as the roots cannot get down
into the ground very deep.
With the fall of the
trees the wires always get broken and tangled.
Another thing that bothers the electric linemen
of this country is the premature 'decay of wood in
Poles are rotted off very quickly.
the ground.

The

result

is

Most

largely.

that

steel

poles

are

employed quite

of these metal poles are constructed

of series of pieces, arranged in a tripod plan, extending upwards to the required height. The base

sunk into cement.
is
Many of the
are likewise cemented up at the foot,
and the cement prevents decaying of the lumber.
First the hole is made in the ground and then the
of

the

wood

pole

poles

The government made a contract with the
company, granting a concession for a line which
coast.

should join onto a similar tunnel carried out by
an English company.
But on the English side
the matter, although taken up by a similar company, the Channel Tunnel Company, which then
its
concession, and later on by the
South
Eastern Railway, was allowed to fall through, and

lost

it

is

not until

now

that the project

is

coming

seri-

ENGINEERS CAMP NEAR HAVANA.

messages

and wires for the telephone service. I
the poles have increased in numbers
throughout the city of Havana and vicinity. Also
that a great many modern devices have been introduced to build up and modernize the plants.
But it is particularly of the Signal Corps man
1 wish to speak.
As in the Philippines, I find him
find

that

readiness for duty in war or peace. He was
well tested in the jungle of the Philippines, where
in

he always took his

lines

of

communication from

the base to the front, carrying along with him the
of wire. He has his improved equipment;
line
consisting of telephones which may be installed

very quickly

in

the

field.

He

has

his

outfit

for

PROPOSED ENGLISH CHANNEL TUNNEL.
base or foundation cement is put in. This is allowed to harden a little while and then the base
When erect the cavity is
of the pole is put in.
When dry and hard, a very
filled with cement.
substantial foundation and support is obtained for
the pole.
Electric linemen of Cuba are hindered to some
Many of the applidegree by lack of -supplies.
ances are shipped in from American manufacturing
Delays and losses in shipping
establishments.
create more or less bother for the workmen.
Then, again, there are the annoyances experi-'
enced due to the necessity of engaging a proporWhile the average Cuban is
tion of native help.
a better worker than the Filipino, he has his dis-

CUBAN WORKMEN RESTORING BROKEN POL*.

The natives eat a little
advantageous qualities.
bread and drink a little coffee in the morning.
They expect to quit promptly at n o'clock for
breakfast, just when you are getting interested in
your work and want to keep on. The whole gang
stops and you cannot get a thing done until one

ously upon the tapis. As the relations between the
two countries are quite friendly at present, there
seems some likelihood that the present bill may
be carried through Parliament.
The French company has laid out the capital of
$400,000 in preparatory work on the tunnel, such
as

shafts,

galleries,

operations, and has a

rock

soundings

number of

and

similar

buildings erected,

work being done at Sangatte, near Calais,
Several
under the direction of Ludovic Breton.
Starting from the
shafts are sunk at tins'- point.
shafts is a gallery which runs at a depth of 180
feet below the surface.

the

Two tunnels of circular section lying near together have been planned by the engineers of the
The design will be noticed in the accompany.
companying diagram. As to the total length of
track, it will be about three times what is used in
Each
the Simplon Tunnel, or from 30 to 40 miles.
of the tunnels (A) and (B) is very near 18 feet
in

diameter, carrying a single track, and the tubes

;
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are spaced about 50 feet apart.
galleries (C) makes connection

A

series of cross

between them

the proper intervals.
to provide for carrying off the water

How

at

was

a leading point in the design, as there would always be considerable leakage into the tunnel. The
method shown in the sectional view has been deIt allows of running
signed by Engineer Breton.
First they
whole tunnel on a level grade.
would run a small gallery of elliptical section, as
noticed to the right at (E), which answers as an
advance tunnel for carrying out. the construction.
Laid on a slope, it would be used after the work is
finished as a drainage tunnel, and a series of con-

the

lead off the water which collects
The cost of the enat the bottom of the tubes.
terprise is estimated in the neighborhood of $50,000,000, and it could be finished within seven years.
duits

(D) would

Speed Recorder

for

December

A New

A

single contact point on the right
the machine.
thus makes an instantaneous contact between (D)
and (E) once in each revolution of the shaft, so
To produce the second
as to give a spark at (P).
set of sparks at (J), the device shown at (V) is
employed, consisting of a set of 'contact points
mounted upon a drum so as to give a certain number of contacts per revolution of the shaft. Thus
the spaces between the sparks made at (J) show
the differences in the speed of the shaft during
When desired, this drum or the
the revolution.
first-mentioned one can be mounted on a counterThe paper is
shaft running at a different speed.
unrolled according to the speed of the shaft, so as
instance,
record.
For
it
moves
to have a good
eight millimeters per revolution, while there are
(V), and thus one
eight contacts mounted on
millimeter distance between the sparks at (J).

Hydro-electric Plant
Maritime Alps.
By

A.

15,

In

1906

the

De Courcy.

The Maritime Alps

region in the south of France
is
well adapted for the development of hydraulic
power stations, as the mountains contain a good
number of streams having a reasonably regular
flow, while at the same time the region lies not
far back from the Mediterranean coast, so that the
numerous towns along the coast can make use of
a large amount of current, both for lighting and
for the extensive tramway systems which are installed

there.

have already had occasion to speak of the extensive system of hydraulic plants and transmission
I

Dynamos and

Motors.

A new form of recording device has been
brought out in France for recording the performance of a dynamo or motor during each revolution by means of a series of sparks perforated in
a moving band of paper. When running alternators
determine
difficult
to
often
is
in parallel, it
whether the irregularities are due to the engine or
dynamos themselves. The present instruintended for such cases.
The base of the device cons sts of a registering
tachygraph, this being composed of the swinging
shown in the drawing, working
arm
(V),
by a centrifugal device on the shaft, to be
and thus giving a swing in accordtested
together
shaft,
the
of
the
speed
ance with
Under the
with a fixed plate or support (H).
pen (J) of the arm, a band of paper moves froni
left to right, drawn by a clockwork drum.
series of curves drawn by the pen thus show the
speed variations of the shaft under test. Here the
apparatus is connected with the shaft by a set of
gearing instead of by belt, so as to avoid the
damping effect which would be caused by the inertia of the pulley.
The curve upon the paper is formed by means of
This is carried
a series of spark holes in the latter.
out by cutting out a 'portion of the plate (H) over
which the paper moves, and the pen of the swingOn the
ing arm is replaced by a steel point (J).
other side of the paper is a curved metal piece
(O) which corresponds to the arc traced by the
point.
Sparks can thus pass between the point
and the plate at any position of the arm, and perWhile thus making the series of
forate the paper.
spark holes corresponding to different points in one
revolution of the dynamo, it is necessary to have a
check point so as to show each revolution, and the
latter points are formed by a second set of spark
holes, made in the paper band above the former
set.
The spark occurs between the upper point at
lie in

the

ment

is

:

A

VIEW SHOWING THE SIAGNE POWER PLANT

Current is given by the spark-coil (T), using
the rheostats (R).
The device at (C) makes one
contact on the secondary per revolution, while the
drum (V) makes eight contacts for the same. The
primary circuits give the sparks for perforating
the paper.
The instantaneous speed at any point
can be obtained by shifting the drum (V) about
the shaft.

Electrical Exports for October.
Electrical exports

month of October,

from the United States for the
amounted to a total value

1906,

of $1,607,036.
This is the greatest value of. one
month's exports on record, and nearly double the
figure for October, 1905, when it was $981,893;
however, every month this year shows a good gain
over the corresponding month last year. The total

value

of

the

exports

electrical

for

the

first

10

months of this year is greater by $756,145 than for
the whole of last year.
Comparing the first 10
months of the last three years, the value of the
exports
1905,

for

period

that

$10,437,366;

are

1906,

:

$13,813,822

1904, $8,812,899.

Turning again to the month of October, the records of the Department of Commerce and Labor
show a large gain both in electrical appliances and
electrical machinery, as compared with October,
1905.

ances

Following are the figures

— October,

:

Electrical appli-

October,
1906,
$454,224;
$863,287. Electrical machinery
October, 1905, $527,669 October, 1906, $743,749.
1905,

—

;

Considering now the export of electrical machinery only, the following figures show the value of
the purchases of the principal buyers for the
month of October
Japan, $210,302 British North
:

SPEED-RF-CORDING DEVICE FOR DYNAMOS AND MOTORS.
the

end of the curved arm (F)

(the latter being
flatwise for the sake of clearness) and a
small copper plate (N) of prismatic shape.
The
plate is attached to an insulating plate (M), which
is in turn fixed to the main support at
(L). As
the paper passes along, it is perforated by a spark
at each revolution of the dynamo, thus forming a
line of holes along the paper.
The upper arm (F)
is well insulated from the support by the insulating
piece (G).
Tin- device for making the sparks at (P) consists of a metal ring (A) mounted on an insulating bushing (B) and fitted upon the shaft (C) of

shown

,

;

America, $165,094; United Kingdom, $89,564; Mexico, $68,905;
Brazil, $35,123; British East Indies,
British
Australasia, $24,675; Argentina,
$25,400;
•$18,584; Philippine Islands, $15,515; France, $13,Germany, $10,811; Central
429; Cuba, $12,551;
American States and British Honduras, $7,630;
British

Africa,

$2,374.

The extension of the Northwestern Elevated
Railway of Chicago has been completed to Ravenswood, so far as the main structure is concerned.
The tie and rail gangs are following, and it is
possible that the extension will be thrown open
_

to

traffic

early in

the

spring.

IN

THE MARITIME ALPS DURING CONSTRUCTION.

which are under the control of the Societe
Energie Electrique, which is one of the largest and
most enterprising companies of this kind in France.
This company has recently completed a new hydroelectric plant on the Siagne River, which is intended to give an additional supply of electric
power. It is designed especially to help out the
Entraygues plant, which was built to send current
At the same time the plant is designed
to Toulon.
so that it will give different voltages corresponding
to the rest of the transmission lines of the region,
which work at 10,000, 30,000 and 50,000 volts, and
can thus be connected to any of these circuits.
Power will even be sent as far as Marseilles from
the new plant, and a 30,000-volt line will connect it
near the city with a large sub-station, so as to
give a supply for the surrounding district.
The Siagne is a mountain torrent. It has a
rapid descent along its course, rising in the Lachens Mountains and emptying into the Mediterranean after covering a distance of 18 miles or
more. Most of the water supply of this stream
is
given by the melting of the snow upon the
mountains, as the range is of a great height. On
the average, a supply of 800 gallons per second
may be expected, but during the low-water season
this will fall as low as 350 gallons.
In the preslines

ent hydraulic

work

to secure a net
which, with the use of
high-pressure turbines, affords a total supply of
some 4,500 kilowatts net for the generating plant.
In the present plant the hydraulic work has
been carried out by Giros & Loucher of Paris.
Across the stream, which runs in a narrow gorge
between the mountains, is erected a dam formed
of a masonry wall 65 feet in length. This wall
rests upon a mass of beton, which forms the foundation of the dam, having a thickness of six feet or
less.
In order to reinforce the wall at the lower
side, the designers used masses of rock or large
cubical blocks of beton.
From the side of the
dam leads the main reservoir, into which the water
comes first before passing into the flume. This
reservoir is cut out of the rock in part, and for
the
remainder a masonry construction is used.
A discharge gate allows of running off the water
in case it is desired to empty the basin.
Before
going into the flume, however, the water passes

head of about 1,100

into a

large

it

is

possible

feet,

settling basin,

which

is

situated

some

December

15,
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constructed of masonry and beton. Where the
flume enters it there is a gate for shutting off the
water from the latter. Starting from the basin
are the two penstocks, which run down for a
considerable distance over the rocky slope to the
generating plant. The penstocks, formed of sheet
steel, are about 40 inches in inside diameter and
run almost perpendicularly for a distance of 3,000
feet or more.
is

The power house

is
located not far from the
Saint Cezaire, below the rocky cliffs
which border the stream. It contains four principal turbine-alternator sets and two turbine-ex-

village

of

groups. As will be observed, the two main
penstocks coming from the basin branch off into
a set of five smaller pipes just above the station,
citer

479
usual running conditions does not vary more than
15 revolutions per minute on either side of the

normal point. For the exciters a smaller Pelton
wheel of about the same general type as the large
ones is used. These turbines are designed to give
150 horsepower, and operate at 900 revolutions per
minute. Their shafts are horizontal, as in the
former case.
Electrically considered, the plant, which was furnished by the French Thomson-Houston Company,
all of the same
and having a capacity of 1,200 kilowatts each. When running at the normal speed
of 375 revolutions per minute these machines will

consists of three-phase alternators,

construction

give

11,000

25

at

volts,

designed

recently

cycles.

They

are

of

a,

and the internal-revolving

type,

THE

A VIEW ABOVE SIAGNE POWER HOUSE, SHOWING
BEGINNING OF THE PENSTOCKS.

700 feet below the dam. The floor of the basin
constructed of beton, and the water spreads
out here over a considerable surface. Where the
flume leads off from the basin there is an entry
gate and also a grating, in order to stop the debris.
by-pass canal goes around the basin, so as to
isolate it, if necessary.
Leading from the dam to a point above the
turbine house, the main flume has a water section
of four by five feet, and gives a flow of about
is

A

800 gallons per

Most

second.

of

it

is

built

as

a

covered canal, using masonry vaulting for the roofing, although in some cases the flume is covered
by flat slabs of beton. Where danger from falling
rock is feared, two thicknesses of beton slabs are
used. At a point where the flume has to cross a
ravine of some depth, the water is_ taken across
in a large steel tube some four feet in diameter,
which acts on the siphon principle. This conduit
has a total length of 980 feet. The remainder of
the flume is formed of a metallic canal built of
Here
boiler iron and having a rectangular section.
the flume rests upon masonry pillars, and it is
covered with flat sheet iron, laid across the top.

POWER HOUSE OF SIAGNE HYDRO-ELECTRIC PLANT NEAR
two

much

smaller size
One of -the main penstocks is
for the exciters.
used as a reserve, while each of the others leads
to a Pelton waterwheel in the main generating
including

also

others

of

field

ST. CEZAIRE,

mounted with

is

FRANCE.

a set of 10 projecting pole-

room,

containing the usual wire-wound field coils.
In a slotted laminated ring around the field is
placed the armature winding, and the external
casting which covers the latter and forms the main

is

body of the machine

beside its alternators. From these wheels
obtained some 1,500 horsepower each from an

pieces

is

well

ventilated

by a

set

of air openings of large section.

For the
ors

two compound-wound generatworking at 115 volts. These ma-

exciters,

used,

are

chines have a capacity of 80 kilowatts each.

them alone

of

is

sufficient to give

One

the current for

four alternators, and the second machine serves
The exciters operate at the turbine
speed of 900 revolutions per minute, as they are
all

as a standby.

direct-coupled.

Raising transformers, with a ratio

of

11,000

to

30,000 volts, are used to connect with the switchboard and furnish the high tension for the over.

same time the machine voltage
be used on another set of
lines, in order to work in parallel with some of
For the 30,000-volt lines the
the existing circuits.
head
of

lines.

1.1,000

station

two

in

supply

At

volts

the

can

uses six single-phase transformers, coupled
These transformers
sets of three each.
two 30,000-volt lines which leave the sta-

Three other transformers can be coupled as
desired upon these lines. All of' them are of the

tion.

new Thomson-Houston water-cooled

type.

A

the plant for
in
switchboard is installed
handling the alternators, exciters and high-tension
feeders.

There are

five

panels for the main alter-

groups (with one panel in reserve for a
new machine) and one panel for the two exciters.
Of the transformer panels, which are three in
number, two are used for the 30,000-volt connections.
For the three-phase 10,000-volt overhead
There is, besides, one
lines, two panels are used.
panel for the bus-bar connections of the 10,000volt circuits and one for use with two small generators, which are mounted on the same shaft as
the exciters, and are used for current on the
nator

INTERIOR OF SIAGNE HYDRO-ELECTRIC GENERATING PLANT.

The

total

length of the sheet-iron conduit

is

about

330
Situated

in

the mountain spur which overhangs

the valley containing the turbine house is a large
reservoir which receives the water from the flume
and serves as the starting point for the penstocks.

The

total

capacity

cubic yards, which
of water.

1,100-foot water
lutions

feet.

this

of
a

some

15,000

good reserve supply
rocky platform, the basin

affords

Built upon

basin

is

a

per

head and at a speed of 375 revo-

premises.

minute.

Special attention has been given to the turbine
regulation, so as to obtain a constant speed for
the machines. Between the turbine and the altersystem
nator is mounted a four-ton flywheel.
to
of hydraulic governing devices is used, so as
the water delivery constant at the wheel, or

A

keep

nearly so, and

it

is

stated that the speed under the

The Siagne plant is now supplying current upon
some of the overhead lines, and thus gives an
As
additional amount of power to the network.
to the current

which

is

to be used for the city of

Marseilles upon the 30,000-volt line, the sub-station
will be erected for this purpose at Allauch, near
the

city

of Marseilles.

;
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For
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Northwestern Electrical Association
(annual
Coliseum, Chicago, January 16th, 17th and 18th.
Central

Electric

Railway

Association

(annual

exhibition),

meeting),

meeting),

Indianapolis, January 17th.

of

the

of

total

The next

$743,749.

largest

North America, while the United
are third and fourth.
This
appearance of Japan at the top of the column is

buyer

British

is

Kingdom and Mexico
•

probably a spurt, and

must

expect

not

to

is

it

the

that

buy

to

unusual

this

electrical

be feared that

we

Mikado's empire will
machinery from us at

of electrical

now reached

in

ever-increasing volume, the exports

apparatus from the United Stateshave
proportions

which

arc

gratifying

in

continue

interests

to

marked

show

to

of electrical installations

inspection

the

.

throughout the West, and while this investigation
is often a thorn in the side of the too-ambitious
contractor or the too-economical owner, it should
in the end work out beneficially to all engaged in

Of

industry.

from

interested

want

course,

insurance

the

'

men

a purely selfish point of view

;

are

they

to get as

electrical risks

more

safe,

more secure

welcome.

be

should

in public confidence,

when

Therefore,

underwriters'

the

inspectors report, as thev recently did in

electrical

the case of a Wisconsin town, "Interior wiring

generally very poor

rate.

electricity

;

is

used

is

1

in

a out 80
:

per cent, of the buildings in the business district

Technical

are

societies

adopting the policy of

headquarters of the association, instead of a
meeting of the whole society. This, of course, refers to the monthly meetings during the season, the
annual meeting remaining as before.
While in
some respects this change is more apparent than

number 23 per cent, has been reported as
38 per cent, 'poor;' 15 per cent, 'hazardous,'

of this
'fair;'

and 24 per cent, 'very hazardous,' " it behooves
somebody to take notice. Usually such conditions
are due to the parsimony of owners, and the elec-

the

real,

it

is,

meeting

same

made

nevertheless,

wise policy, and
local

to be

is

in

commended.

puts the

It

the headquarters city in precisely

in

relation

the

to

The

whole society

Illuminating Engineering

as

is

the

has already

Society

adopted this plan and the American Institute of
Electrical Engineers is about to do so.
The results should be beneficial to all concerned.

Poor as the service of the street-railway compaof Chicago undoubtedly is, an inventory of
the actual property used in the operation of the
street-railway lines amounts to a very respectable
figure.
This is shown by the figures of the engineering commission, composed of Bion J. Arnold,
Professor M. E. Cooley and A. B. Dupont, which
has made a report on the subject to the local
transportation committee of the Chicago City Council.
This commission values the tangible and intangible properties of the Chicago Union Traction
Company and the Chicago City Railway Company
If the paving of rights-ofat nearly $47,000,000.

nies

way

included,

is

$51,000,000.

this

valuation

increased

is

The companies themselves put

While there
these

is

of

is

the

an

appraisal

When

responsible

this

Metric weights and measures did not meet with
the part of the American Society

of Mechanical Engineers at the annual meeting of

New York

that society held in
all

mutually

last

week.

Nearly

of those taking part in the discussion were of

the opinion that

it

is

undesirable and impracticable

time-honored system of units now
used in the United States and Great Britain by the
decimal system, even if the latter is more logical,
more scientific and more convenient in making

to

replace

the

seemed to be the almost unaniit would be so difficult to make
the change that it might almost be regarded as impossible.
However, the thought of the members
was far from trending toward the position that
no improvement could be made in our present cumbersome system of weights and measures. Indeed,
it
was thought that a resolute effort should be
made to improve this system, and it was recomcomputations.

It

mous opinion

that

1

mended

that Congress' be asked to pass a

bill

pro-

viding for a technical, commission on weights and

measures to represent, as far as practicable, every
important scientific, industrial, agricultural, comcountry.

mechanical and maritime interest in the
To this commission, it was. thought, all

relating to
the
standards of length,
and volume in use throughout the United
States might well be referred.

questions

reason to believe that the
and of the companies

be

remedy

much approval on

weight

city

shall

to

can be easily done by

the expenditure of money.

mercial,

arrive at a basis of agreement for

which

themselves to use every

to

condition of affairs, which

to

a considerable divergence between

there

figures,

it

those

cause

to

a valu-

of $74,000,000 on their properties.

ation

owe

interests

trical

effort

furtherance of a

case with the sectional meeting at any other point.

More

conservative

of Electrical

than

Engineers,

acceptable.

the city and companies reach an agreement

the

American

Institute

we may judge by the
question by the members

if

recent vote taken on the

of the latter organization, the

American Society of

on the value of the properties the long-delayed settlement of the Chicago street-railway tangle will

Mechanical Engineers has undoubtedly taken the
popular side, of this important question.
Whether

be appreciably nearer.

by the highest wisdom
is unquestionably superior to the English system of weights
and measures as it exists at present, and if it
could be substituted for the older system the ultimate result would be desirable and advantageous,
no doubt. However, the change would be such a
profound and sweeping one that it may well be
dreaded. Better to make the metric system obligatory in the instruction in the public schools, and
so hope to secure its adoption in the course of
time by the gradual process of education. At any
rate, whether the metric system is ever adopted in
the United States, every fairly well-educated person
should be familiar with it, because it is so largely
used throughout the civilized world.

Incandescent lamps of

a

different

those ordinarily employed have been

shape

from

recommended

which so many illuminating engineers are now recommending.
Thus Mr.
L. B. Marks, sneaking of the lighting of the librar"
of the new building of the Boston Edison Company, says that the lighting committee of experts
proposes to run a cove or a double cove along the
center of the room, instead of along the sides.
By doing this the objection which has been made
to

Swelling

Insurance
activity

much as they can in premiums on
and pay out as little as they can for
fire losses.
But anything that will in the end make
the use of electric light and power more widespread,

out

for the concealed lighting

Chicago
Electrical
Show (second annual
Coliseum, Chicago, January 14 to 26, 1907.
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forming sections or branches in all places where
meetings are held. There is thus a sectional meeting, attended by local members, in the city having
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Annual Meeting of the American Society of Mechanical Engineers.
The twenty-seventh annual meeting of the American Society of Mechanical Engineers was held in
the assembly rooms of the New York Edison Company, New York city, December 4-7, 1906.
President F. W. Taylor of Philadelphia called
the meeting to order on the evening of December
4th and presented his annual address, which was
This
"on the subject "The Art of Cutting Metals."
address was a monumental work and is printed
in the Proceedings of the society, occupying one
entire number, of 248 pages, with 24 folding plates.
With the diagrams and views the address gives
a complete exposition of the art.
After the address was presented, the result of
the election of officers was announced. The fol-

lowing-named

were elected:

officers

— Professor Frederick R. Hutton of
of New York
Vice-presidents —
W. Lieb,
P. W. Gates of Chicago, and Alex Dow of Detroit.
Caldwall of Bridgeport, Conn.
Managers — ARiker of
President

New

York.

J.

Jr.,

J-

G.

M. Basford of

New

York, and A. L.

Bridgeport, Conn-

Treasurer— W. H. Woley
On Wednesday morning

of
the

New

York.

written

discussion
of the president's address was read, and the paper
was discussed by several members, after which
the meeting adjourned until Wednesday afternoon.

Gas

Power.

At the afternoon meeting the first paper read
was on "The Evolution of Gas Power," by F. E.
Junge, member of the Verein Deutscher Ingenieure,
Berlin, Germany.
Mr. Junge said:
"Who can help admitting that the employment
of gas power has actually become a factor of
in the world's total energy output,
considered that in Germany, a small
country of four-fifths the size of Texas, there are
today in the iron and coal industry alone in active
service or in contemplation. 136 gas-blowing engines with 161,300 horsepower, 200 gas dynamos
with 205,306 horsepower, 11 gas-engine roll drives
with 17,000 horsepower, and 47 coke-oven dynamos
with 40,000 horsepower, besides four engines with
1,500 horsepower, for other purposes, or a total
of about 400 large gas engines, with a combined

consequence

when

is

it

capacity of 420,000 horsepower?
"Though the ideal after which
is

still

far

we

striving
attained,

are

from what we have actually

would be wrong to conclude that the present
type of gas prime movers is not on a high level
of excellence, not only as an economical, but as
a reliable, machine.
Just as the steam turbine cannot be regarded as having reached its highest state
of perfection, and yet is a commercial engine of
(he greatest possibilities, so it is with the gas
engine. After having passed out of the costly
experimental state and after having reached a
condition of standard design, its manufacture is
now as profitable to the engine builder as its
application is to the power consumei.
"In
recent address, delivered by Professor
a
Riedlcr-Charlottenburg to the Verein Deutscher
Ingenieure on the evolution of the steam turbine,
the situation was characterized by the following
it

remarkable words
'A development of unprecedented rapidity of one of the most difficult motors
mechanical
engineering;
a
in
the
history
of
sweeping victory in the power-station field a momentous advance of the highest importance, prin:

;

cipally

that

engineering.'

electrical

to

what was thus described

is

If

a

we consider
new machine
•

which transforms the energy of steam into useful
power at a higher degree of mechanical excellence,
with a saving in weight and bulk and cost of the
prime mover and generator, and with a greater
uniformity of turning effort, but with the samelow economic efficiency, we are at a loss to give
expression to the extreme importance which the
of gas power, possesses as a factor in
suffice
It may
the field of industrial economics.
to draw attention to the fact that this is not the
substitution, by a rotary type or prime mover, of
a reciprocating engine of the same thermal charbut the complete abandonment of a
acteristics,
traditional and wasteful process of energy generaIt
tion in favor of a direct and efficient method.
has not only extended the capacity of our fuel
resources to double and more of their former
value, hut has also enabled us to profitably utilize
material and property which was deemed utterly
worthless even a few years ago."
The discussion which followed the reading of
evolution

this

paper was opened by Professor C. E. Lucke,

who

said

:

to be worthy of consideration by
power-plant engineers, must be considered in large
sizes, and not be discussed in small sizes at all.
Large gas engines have peculiarities and troubles
not possessed by small engines, and a comparison
of a steam engine and a gas engine becomes
rather more difficult in the large sizes than the

"Gas power,

small.

"The gas engine,

in

its

modern form,

that

is

to

form in which it takes in large sizes,
has been through a process of development of
only about 10 years. We have today gas engines
we have not a special design of
that will run
say,

the

;

gas

engine

;

for

each

particular

series

of

circum-

481

stances under which gas engines have to work
therefore, this single gas engine, which can run
under the conditions obtaining today, has been put
out to the world as an engine to do anything, but
it
was speedily found out that it could not, and
that is the state of affairs today with respect to
its mechanism.
are in the process of adapting
the mechanism to a particular condition, and we
are in a position of trying to find out what does
affect or should affect the difference in design of
the steam engine.
"It has been
found by hard experience that
most unfavorable conditions will have a serious
effect upon the ability of the gas engine to do
its work;
the kind of gas, even a small change
in the kind of gas that can be attempted or devised, such as this question of pre-ignition.
I do

tut

ordinary uses of the people.
binary division always has and
always will prevail. Decimal notation is feasibl
with any system. If finally we decide not to adopt
the metric system, let us then reform our scales
or tables, and in so doing decimalize them so far
as found expedient.
"Absolute Units. The metric units are no better
than, if as good as, the units of the British-American system, and are equally arbitrary. The most
important metric unit, that of length, is incon-

We

know what makes pre-ignition, and
way of finding out.

not

I

—

—

—

work."
After this discussion a paper on "Producergas Power Plant" was read by J. R. Bibhins,
Pittsburg, Pa. This paper described the operation,

and construction of a typical modern
industrial plant near Buffalo, N. Y„ equipped with'
a central gas-power plant.
efficiency

Miscellaneous Papers.
There was no oral discussion, and the next
paper, on "The Design of Improved Boiler Setting," by A. Bement of Chicago, was read by
title,
and the written discussion by A. A. Gary,
E. McLean, J. C. Parker and J. M. Whitton was
read.

Professor William Kent of Syracuse University,
William H. Bryan of St. Louis, D. S. Jacobus of
Stevens Institute and Embury McLean took part
in the oral discussion of Mr. Bement's paper.
A paper entitled "A High-duty Air Compressor"
was next read by Professor O. P. Mood, the reading being followed by a reading of the written
discussion of the paper, and oral discussion by

Henshaw of Brooklyn.
paper bv Professor R. C. Carpenter of Ithaca,
N. Y„ entitled "The Steam Plant of the White
Motor Car," was next read. The assistant secretary announced that an appendix to the paper by
Professor Carpenter and a written discussion of
Professor Carl C. Thomas appeared in the
it by
November Proceedings of the society.
The Wednesday evening session was opened by
the reading of a paper entitled "A Plan to Provide
Written
Skilled Workmen," by M. W. Alexander.
discussions of this paper, by Mr. Higgins, ProPresident Taylor, Mr.
Richards.
A.
fessor
C.
Hathaway and A. L. Williston, were read.
L. D. Burlingame of Providence, R. I., H. F. J.
Porter of Pittsburg, George R. Henderson of New
York, Professor Lanza of Boston, Mr. P. W.
Gates of Chicago, W. S. Huson of Derby, Conn.,
and Professor Robinson of Columbus, Ohio, took
F.

V.

A

part in the oral discussion of the paper.
"Ventilation of the Boston Subway," by H. A.
Carson of Boston, was the next paper, and as it
had been published, and the time was getting limited, only the written discussion, by Francis Fox,
was read. Mr. Theodore Weinshank discussed the

paper orally.
The next paper was on the "Flow of Liquids
Venturi Tubes," by Mr. E. P. Coleman of
in
Written discussion by Professor
Buffalo, N. Y.
Carpenter, Stanford A. Moss and Clemens Herschel,
The paper was discussed orally by
was read.
A. L. Williston of Brooklyn.

At

the

morning session

of

December 6th

several

papers were read and discussed, among them being "Tests of a Plunger Elevator Plant," by A. J.
Herschmann, and an oral discussion of the paper
by Mr. R. P. Bolton "Test of a Rotary Pump,"
by Professor W. B. Gregory; "An Improved
Transmission Dynamometer," by Professor W. F.
Durand, and "Saw-tooth Roof Construction," by
F. S. Hines.
;

The

Metric System.

The paper by Henry R. Towne of New York, on
"Our Present Weights and Measures and the
Metric System," brought forth some interesting
discussion! At the end of the paper Mr. Towne
sums up as follows:
"Decimal Notation.— The advantages of a decimal
system are conceded for purposes of computation,

the

—

know

;

—

for

latter,

venient.
What is essential is that the units shall
be definite and fixed. Next to this in desirability
is that they shall be such that binary division shall
be available for common uses, and decimal division for purposes of computation. The metric system fails to meet this requirement.
"Measures of Length. These are organic, and
are 'linked irrevocably to the past.' Many of them
practically are immutable, such as those relating
to land ownership, to construction, to screws, to
interchangeable couplings, etc. Without great difficulty, we may change our units of weight and of
volume, but not those of length or of area. To
attempt to change the latter would entail vast
losses,
and would bring no compensating gain.
The metric system is now legal in the United
States, and yet unused.
Of the organized bodies
which have voted on this question, 44 are on
record as opposed to the adoption of the metric
system in the United States, as against 14 in its
favor.
The adoption of the metric system would
mean, for a century at least, that we would have

We

;

the

—

absolutely no

"We have no engine especially adapted to pumping water, and yet we have an infinite variety
of steam pumps, as differentiated from steam central stations.
have no engine especially adapted
to shipwork
we have little boat gas engines we
have not gone into the question of space for
horsepower, and there are a thousand and one
things that those gas engineers and those who
are doing work for them have not had time to
develop in these few years 10 in number of the
development of the gas engine. One thing that
has made the gas engine very much abused of
late years
in America at least
is the large number
of contract failures which have been reported and
which have got into the courts. Those failures
are in every case traceable to this very one thing,
the fact that the conditions under which the engines are worked are not fully recognized by the
builder, or, if they are recognized, their importance was not recognized. The builder did not
know how to make it particularly adapted to the

denied

For

"

two systems of weights and measures where now
we have only one. In reply to the argument for
a change, the plea of organized industry is 'Let
us have peace.'
"Uniformity.
now have absolute national uniformity, and except as to measures of volume, international uniformity with the British Empire.
No
other nation in the world, save Great Britain, enjoys
today such absolute uniformity as to weights and
measures as the United States.
may change our
scales, if we retain our present base units, without
losing this national blessing, but if we change our
units of weights and measures, we shall substitute,
for a hundred years or longer, confusion in place
of the absolute unity we now enjoy. Other countries have changed their system to secure uniformity
we now have uniformity, but would lose
it
if we should change our system.
Let us make
sure that the benefits to be secured by change
would outweigh the difficulties and objections which
any change of units implies, or else let us keep
our present units.
"Influence on Domestic Operations. The law of
1866, which legalized the use of the metric system,
is all that is now justified
any further legislation
would imply coercion, and this is contrary to the
spirit of our laws.
American manufacturers are
free today to use the metric system, but do not
employ it, nor do they wish to be coerced into
so
doing.
American scientists are equally free
today to use the metric system, and are doing so.
Let each respect the rights and interests of the

— We

We

;

—

;

No

public demand for a change exists, and
the change should not be made. The
if made and if enforced, ultimately would
involve a loss or injury to American manufacturers of probably more than $1,000,000,000, with
no compensating benefit which they can perceive.
The old units would persist in popular use for
100 years or longer, during all of which time we
would have confusion where we now have unity.
"Influence on Foreign Operations. The enforced
adoption of the metric system would not assist our
export trade, but more probably would hinder it.
Available statistics do not show that the non-use
other.

without
change,

it

—

of tlie metric system has retarded our exports
of American manufactures, nor that the use of
the metric system in foreign countries has decreased our imports of manufactures from such
countries.
No demand for the change has been
made by our export merchants. Of our export
trade in 1905, 49 per cent, was with the British
Empire, and in this trade the adoption of the
metric system, if of any influence, would be harmful,
not helpful. The net result of the change
would be increased confusion, without any compensating gain.
"Influence on Government Operations. The proposed change would greatly increase the operating
expenses of all departments of the government,
would almost destroy the value of government
statistics
for popular use, and would bring no
compensating benefit of any kind. It would substitute confusion for the perfect uniformity which
now prevails. Save the plea that it would give
the people a basis of experience on which later
to make a final decision, the proposal to compel
the use of the metric system in all government
work has no argument to its credit, all of the
arguments appearing on the debit side of the ac-

—

If investigation by a competent commission
prove the contrary, the change may be justified, but until then we should hold fast to the
national unity which we now enjoy in our weights
and measures."
After the paper was read several written conMr. Towne
tributions to the discussion were read.
"I want to say, however, briefly,
in closing said:

count.
shall

that

my own

and so

far

as

personal belief at the present time,
my understanding of this subject

.
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am in favor of the retention of our present
system of weights and measures, and I am opposed to the substitution of the metric system.
believe, also, that our present system can be
I
simplified and improved."
goes, I

Social Features.

The social features of the convention were made
especially enjoyable by the exertions of President
On Thursday
Hutton of the local committee.
evening the members of the society were tendered
Avenue.
a reception at Sherry's in Fifth
In the afternoon of Thursday the members and
guests enjoyed a trip to the large power station
recently erected by the New York Central Railroad
at Port Morris, where the electrical connections
and appliances for operating the road by electricity
were fully explained and exemplified.
On Friday a special train over the New Jersey
Central Railroad carried the engineers to the Sandy

proving ground and Fort Hancock. The
working of the great 12-inch guns was shown to
the visitors by General Murray, and exhibitions
of target practice and a land-mine explosion were
shown. Visits were also made to some of the
old batteries which were in use several years ago.
The society was enabled to have the pleasure
of witnessing the demonstrations at the fort through

Hook

saying that in a high and narrow window
concentrated light from the cone reflector is
good, but that in the lower, wider windows the
trough-shaped reflector may be used to an advanflectors,

the

George B. Johnson of the Chicago Edison Company, in defending a case where lights are exposed,
said that in some cases it is desired to attract
people, especially those from out of town, in which
case a brilliant, glaring effect accomplishes the
purpose.
In the case of showcase lighting, Mr. Ed.
Johnson said that the problem is difficult. The
light must be concealed, so that the eye is not
blinded,
and undue heating must be guarded
against.
At present the cost is enormous, miniature lamps of the candelabra type being best at
present, but having poor efficiency.
In regard to jewelry showcase lighting. Mr.
Cravath believes that the arc light is better for
the display of diamonds, but that incandescent
Mr. Ed.
gold.
lights
are better for showing
Johnson thought that frosted lamps should be used
for fine arts and jewelry and should be placed directly over the showcase.
After the discussion it was voted that the next
meeting should be held in the Coliseum Annex
Hall on January 17th. Papers will be presented,
the subjects of which will be announced later.

efforts

who

Chicago Street Railways Valued
$51,000,000.
The

surface

street-railway

A meeting of the
minating Engineering
Cafe on December 6,
ceded by a dinner,

Chicago branch of the IlluSociety was held at White's
The meeting was pre1906.
immediately after which the
members discussed three papers, being those read
at the November meeting of the Illuminating Enof
gineering Society in New York, abstracts
which appeared in the Western Electrician of
November 17th. The papers were "Location of
Lamps and Illuminating Efficiency," by Preston S.
Millar; "Fixture Design and Location," by Major
E. L. Zalinski, U. S. A., and "Fixture Location in
Residence Lighting," by F. N. Olcott.
M'r. George C. Keech occupied the chair and
Mr. Keech was followed
opened the discussion.
by Mr. C. W. Pendel, who said that in lighting
factories and large areas he places all the lights
about eight feet high and from eight to 10 feet
_

the. room.
He varies the degree of illumination
by placing lamps of. different candlepowers in the
clusters.
He uses white porcelain reflectors.
R. Cravath said that one thing that' surJ.
prised him is the remarkable reflection from the
walls and ceiling in the case of bare lamps as
shown in Table III. of Mr. Millar's paper. This
kind of definite measurement is necessary before
illuminating engineering can become an exact science.
The case of the chandeliers as mentioned
in that table is instructive, showing how poorly
the ordinary chandeliers are arranged. Mr. Cravath was gratified to see that Mr. Olcott says
that, "The fixture with the light at an angle has
practically been done away with in the better residences" because, at an angle, ordinary reflectors
cannot be used without offense to people near.
Albert Scheible said that the faulty design of
fixtures has often been due to the way in which
the sockets are constructed with the wire entrance opposite the lamp. A socket with an entrance at the side is useful in designing fixtures,
and such a socket has been recently brought out
exhibited
the
in
Chicago.
(Mr. Scheible then

—

as

running 18 months.

The companies some time ago

placed a value of
$73,555,776 on the properties, a difference of over
Of the total amount submitted by the
$22,000,000.
city's commission, $28,625,714 represents the value
of the Union Traction system and $22,369,068 the
The traction companies' figures are,
City Railway.
respectively, $43,119,512 and $30,436,264.
Comparative values of the physical values are
shown in the accompanying table. Compared with
the Arnold valuations in 1902, the present esti-

around for inspection.)

A. C. Strosser was of the opinion that the engineer has no chance to suggest plans in lighting
until it is too late; the architect is
followed by the fixture designer, and both work
for effects without especial regard to best illuminating economy. Mr. Strosser gave an interesting
personal example of this difficulty.
Mr. George H. Lukes described a fixture for dining
rooms in which his idea was that there should
be a central light, reflected downward for the illumination of the table, and two outside lights
placed pointing upward for general illumination.
In speaking of the use of art glass, Mr. Cravath
said that a better effect can be procured by placing
a prismatic reflector inside of the art-glass shade,
reflector allowing enough light to pass to
the

residences

illuminate the art glass.
In the opinion of Mr. E. D. Alexander, gas
fixtures should be separate from the electric fixtures, because the combined fixture cannot be used
effectively in many cases.
The combined fixture
has to be placed according to the gas piping, and
the gas-piping system is the same now as it was
25 years ago, without improvement.
Mr. Edward Johnson of Mandel Brothers said
that, for show-window lighting, the source of light
should be entirely hidden from the passerby and
upon the goods. No light
should be thrown
should be thrown onto the sidewalk, and the floor
of the window should not be of a reflecting nature,
Mr. Cravath spoke of the different types of re-
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will be proved to have both substance and form.
After the address an informal smoker was held
in order that the members and visitors might beit

come

acquainted.

Fire.
report of the San Francisco fire,
Albert Reed, consulting engineer of the
National Board of Fire Underwriters, which has
recently been made public, the following remarks
aie made in connection with electricity:
"Rocking effects (from the earthquake) might
occur without fracturing the house connections of
electrical and gas services
but displacement effects could hardly have failed to produce fractures
inside of the house lines.
Some crosses occurred
of the 550-volt trolley wires with other wires from
the falling of portions of walls
across them.
South of Howard Street other high-voltage overhead wires existed. It seems to be clear that the
electric-service current was not shut off for some
minutes after the shock.
"In Oakland, where the earthquake damage was
mainly of the rocking and but slightly of the displacement character, the earthquake damage was
about on par with that in San Francisco outside
of the displacement district, and the Oakland electric current was shut off more promptly.
These
two facts may account for there having been only
one outbreak of fire in that place. It is possible
that
National Code
Standard
service
cut-outs
would have fused safely and protected the buildings in which they might have been installed."

In the

made by

official

S.

;

University of Illinois Branch Meeting
of the Institute.
The University of Illinois branch of the American Institute of Electrical Engineers held its regular monthly meeting at the electrical laboratory of
the university at Urbana on the evening of December 5th, with an attendance of 56 members,
associates, students and guests.
Mr. P. Junkersfeld
and F. H. Smith of the Chicago Edison Company.
Mr. Wiemer of the Wagner Electric Company of
St. Louis and Messrs. F. D. Smith and Bunn of
the Illinois Traction System were visitors.
The lighting papers of the November New York
meeting were presented that of Dr. Steinmetz, on
the "Transformation of Electric Power into Light,"
by Professor Carman, that of Mr. Sharp, on "New
;

in

Chicago.
Chicago Union Traction Company.

Chicago City Railway Company.
Commissioners' Estimate.
Cost to
Reproduce.
1

2
3
4
5

6

Track

;

Electric-power-distribution system
Cars and car equipment
Power plants
Tools, implements and machinery
Office furniture and fixtures

*.

.

San Francisco

Electricity's Part in the

Valuations of Street-railway Properties

Present
Value.

8 6,455.462
1,750.478
5,784,875
2,359,582
247,407
46,180
29,110
1,309,704
1,095,366
41,268

4,568,062
1,448,259
4.550,r37
1,609,469
198,183
46,180
29,110
1,149,205
r, 095, 366
41,268

Company's
Estimate
of Present
Value.
,

Commissioners' Estimate.

Company's
Estimate.

Cost to
Reproduce.

Present
Value.

6,401,837
1,735,639
4,489,842
2,319.543
197,452
46,180
38,740
1,583,226
1, 446.395
41,268

? 8,947,783

1,763,046
5,225,367
3,234,872
100,798
32,050
29,593
3,781,046
2.866,178
14,925

8 5.747,8o6
1,407,043
3,398,796
2,027,437
100,798
32,050
29,593
2,845,262
2,866.178
14,925

810,184,008
2,010,207
3.794.291
3,o78,jo8
215,499
32,050
42,708
3,717,890
3.479,374
14,925

8
9
10

Horses, wagons and miscellaneous
Buildings and miscellaneous structures
Real estate land)
Patent rights
Totals of items I to 10, inclusive
Stores, supplies and floating tools

Srg, 119,432

ir

521,258

814,735.239
521,258

818,300,122
505,000

525,995.658
487,630

818,469,888
487,630

826,578,260
545,314

Totals of items i to u, inclusive
Legal expenses, carrying charges, brokerage
and contingencies at 10 per cent

819,640,690

8t5, 256,497

818,805,122

826,483,288

818,957,518

827.123,574

2,648,328

1,895,751

7

12

—

it

Chi-

Union Traction Company and the Chicago
City Railway Company are estimated to be worth
$50,994,782. This is the value placed upon the two
systems by the commission of experts employed
by the city and composed of Bion J. Arnold,
The
Mortimer E. Cooley and A. B. du Pont.
assumes the franincludes paving and
figure
chise values (not included in accompanying table)

apart, using three or four-light clusters in the center and five-light clusters around the outside of

socket, passing

systems of the

at

cago

Chicago Illuminating Engineers.

15,

tage.

of Professor Hutton, president-elect,
prevailed upon General Crozier, chief of the
United States Bureau of Ordnances, and General
Murray, chief of artillery, to make the display.
the

December

Totals of items
13

Add paving

i

to 12, inclusive

,

Totals

1,964,069

816,782,147
1.832,558

818,805,122
2,091,280

82g,I3I.6l6
3,201,402

820,853,269
2.509.477

829,835,931
3,037.752

823,888,585

818,614. 7Q5

820,896,402

S32.333.Ql8

823,362,746

832,873.683

are several millions larger.
The commisof engineers explained the difference by reminding the aldermen that cost of material and
labor is higher now than then, and that new construction, equipment and related expenses also are
sion

relatively far greater.

With

completion of this report rapid progexpected in the negotiations for a settlement of the franchise question. While there is a
large difference in the figures presented by the
companies and those of the city's experts, it is said
that the prospects for an agreement between the
council committee and the traction officials are
good.
the

is

Engineering English Discussed at Cornell.

At

a meeting of the Cornell University branch
of the American Institute of Electrical Engineers,
G. A. Wardlaw, who is an assistant secretary of
the Institute, presented an address on "Engineering English."
Mr. Wardlaw, in his address, analyzed the characteristic' features of the expression of engineering activity in technical literature and found many
faults and few virtues.
The involved, bewildering
sentence is one characteristic.
There are too
many "buts" and "don'ts."
remedy for the evils
is
suggested.
At the close of the address Mr.
Wardlaw told how to test for efficiency of expression, so that if the discourse meets the tests

A

525. 650

621,604, 759
2,283,826

mates

ress

r,

Forms
Wood.

of Incandescent Lamps," by Professor H. P.
Through the courtesy of Mr. Junkersfeld,
samples of metallized filament, of tantalum and
of tungsten lamps, were exhibited and compared.
This was the first exhibition of the tungsten lamp
at the university.
Discussion was animated, and
the influence of the new lamps upon the problems
of electric lighting and production were considered.
Refreshments were then served, when the meeting adjourned to the laboratory proper, where was
given a demonstration of the method of self-synchronizing
of
alternators,
invented by Messrs.
Brooks and Akers, as described in their Milwaukee
convention paper. Apparently reckless closing of
alternator switches was shown to be perfectly safe,
and proper synchronizing to be invariably free
from noticeable disturbance of the lamp load.
The Institute branch sessions this season have
had a large attendance, the number present on this
occasion being restricted by the very bad weather
that prevailed. The meeting was quite informal,
and was greatly enjoyed by all. This branch has
been put on a strong and aggressive footing.
Owing to the Christmas holidays, the January
meeting will occur the second Wednesday in January, instead of the first Wednesday of the month,
as

is

usual.

There, are
University of

now

292

students

Illinois in electrical

1,100 in engineering,
university.

registered

at

the

engineering alone,

and over 4,000 in the entire

'
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WIRELESS OR RADIO=TELEQRAPHY.
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III.

Waves and Wave

D. M'cNicol, A. M., A.

Motion. — Hertz

Waves.

considerable diversity of opinion

is

scientists regarding the manner
magnetic waves are propagated.

holds

which

in

among
electro-

An

English scithat the waves during
times reflected by the
and by the conducting
found in the upper re-

the belief
are several
surface of the earth or sea
strata of rarefied air to be
Another hypothesis, that
gions of the atmosphere.
of Blondel, is that the layers of the ether nearest
entist

to

journey

their

I.

wave

a freely suspended magnet needle, the needle will
tend to place itself at right angles to the conductor, as shown in Fig. 5.
This, of course, is the case when a battery current or other direct current traverses the wire.
Should we, however, connect the wire shown in
Fig. s into the secondary circuit of an induction
coil and then place the wire over the magnetic
needle as before, we will find that there is no deflection of the needle, although a

This is because
an alternating one,
the polarity being reversed many hundreds of times
per second, there being no active magnetic flux
created around the wire, as in the case of direct

of about 200 feet.

current.

the

Other authorities hold that the waves are propa<

<

current

from the

DEFLECTION OF COMPASS NEEDLE BY DIRECT-CURRENT FLOW.

5.

increasing as the waves become longer. This hypothesis is interesting, but
in the case of long-distance transmission, say across
the Atlantic Ocean, it should be remembered that

gated by

diffraction,

is

shown
from

the inacross an air gap, we shall
find that magnetic flux is now being created in
the space between the separated ends of the conducting wire, and the magnetic needle is deflected,
thus clearly showing that electromagnetic waves
are present.
Should we reverse the current by means of a
pole-changing switch the needle will be deflected
Should we insert beopposite direction.
in the
tween the conducting wire and the needle a piece
of glass or other solid, we shall observe that the
needle is affected as if the solid were not interposed

jump

From

the seat of this disturbance orig-

which are propagated in all surThese waves are polarized, and
form surfaces of revolution around the radiator.

rounding space.

The

with
in

earth

the

FIG.

7.

HERTZ RESONATOR.

This fact makes
X-ray photography and wireless telegraphy.
The ease with which Hertz rays penetrate solids
has, since the discovery of the phenomenon, been
a source of great wonder to the average individual, but if we remember that' solids of all densities are divisible into atoms, and that atoms are so
small that there is a space between them of the
in the

path of the magnetic waves.

possible

part

of

pi

inch,

;

through on account of their length being so much
shorter than the space between the atoms.
scientists, among
Hertz, other eminent
After
them Professor Poynting, Dr. Oliver Lodge, Prof.
Rives and
J. J. Thomson, Branly, Sarasin, De La

phere; and in large part the magnetic lines appear
This concentration, moreover, is the greater the more perfect the conductivity
of the surface over which the waves proceed, and
the loss of energy in this transmission is thereby
Yet this concentration does not prevent
lessened.
energy
the diffusion of an important part of the
hemispherical
into all space, under the form of
than
waves, the effects of which are less intense
noticeable."
those near the earth, but, nevertheless,
By far the most interesting and instructing exsimple apperiment which may be performed with
presence of
paratus to show the existence and
shown
electromagnetic waves is that which may be
cells of batfew
a
coil,
induction
small
with a
In the study of
ordinary compass.

tery and an
conductor
electromagnetism we learn that when a
is brought near
conveying a current of electricity
articles was bezun in the issue of DeIn reference
wllbecornp
will be complete in ten chapters.
cxp a ned that wireless
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ORIGINAL MARCONI FILINGS COHERER.

FIG. IO.

For this purpose one terdischarges.
of the filings tube was connected to a
lightning rod, the other terminal being grounded.
Dr. Lodge gave the name "coherer" to the tube
form of wave detector. This term has passed into
general use as applied to any loose collection of
metallic particles, the conductivity of which is

lightning

minal

by

waves.
Marconi, at that time a student
at the University of Bologna, Italy, and a pupil
of the eminent Italian Professor Righi, belongs
the honor of first conducting extensive experiments with electric waves which had for their
affected

electric

To Guglielmo

FIG. 8.

this

to slip along the earth.

different

in

experiments with arrangements
Popoff, in Russia,
similar to those of Lodge.
particularly made the action of the tube auto-,
matic by employing a telegraph relay in the circuit with the tube and battery, the relay in turn
actuating a telegraph sounder. However, at this
time Popoff simply used the device to register

same

wave

the

But, as a result of
radiator for a common axis.
polarization and the effect of concentration,
well known in the propagation of waves along
wires or metallic surfaces, the electric density is
much greater at the surface of the earth, directly
connected with the oscillator, than in the atmos-

physicists,

the

we can

having the

circles

In their original condition the filings offer so much
resistance to the current from the battery that the
galvanometer in the circuit is not affected, but the

Various

lines of electric force are in meridianal planes

and connect perpendicularly
magnetic lines of force are

of pressure might be exerted upon the particles of
metal in the tube.
(Fig. 8.)
The operation of this tube when subjected to a
bombardment of electric waves may be graphically
seen in Fig. 9, in which (A) is a Branly detector,
(B) a cell of battery, and (C) a galvanometer.

peated

length anywhere from a few inches to many miles,
will have no difficulty in getting through the minute
spaces between the atoms of a solid.
Light waves, on the contrary, cannot penetrate
through a stone wall or other solid obstacles, because light waves are about the same length as
the space between the atoms, and are therefore
broken up on the surface of the solid. X-rays get

inate the waves,

which

deflected.

one-hundred-millionth

ARRANGEMENT FOR EXPERIMENT WITH ALTERNATING CURRENT AND COMPASS NEEDLE.

tubes,

consisted of a glass tube seven inches long and onehalf inch in diameter, fitted at each end with copper
pistons, which were so arranged that any degree

that electric waves attack the filings in
the tube, the resistance of the circuit is lowered
and the battery is enabled to send its current through
the entire circuit and the galvanometer needle is

readily understand that Hertz rays, having a

FIG. 6.

Lodge constructed one of these Branly

moment

must surmount an obstacle over a hundred
miles in height, representing the curvature of the
The extensive experiments conducted by
earth.
Emile Guarani convinced that gentleman that an
electric field can traverse obstacles only with loss
of energy (deviations and absorptions), while a
magnetic field traverses the earth's crust without

the earth.

DIAGRAM SHOWING OPERATION CF BRANLY TUBE.

in Fig.

the waves

serious difficulty, and with very little loss.
The theory of Blondel seems the most attractive.
According to his hypothesis, "Electrical oscillations
are produced along the wire and in the neighboring ether in the space between the radiator and

in 1890.
ProBranly made the discovery that conducting
power was imparted to metallic filings, which had
been placed in loose contact, by the resultant effects of electric discharges in their vicinity.
Further
he discovered that the conducting power could be
destroyed by simply disarranging the filings.
Dr.

fessor

FIG. 9.

duction coil to

FIG.

coil

cut the wire, as
force the alternating current

and

Catholic University of Paris, the result of

whose investigations was published

affecting the wire.

Now, should we
6,

of the

much more power-

the earth have a maximum electric density which
might be likened to a kind of electric mist extending upward from the earth's surface to a distance

is

experiments.
Other forms of
devised which had greater

were

detectors

range of action.
Among these, the first, and one
of the most efficient, was due to Professor Branly

E. E.

ful current

for laboratory

cept

BRANLY TUBE.

others took up the subject, and we are indebted
to these gentlemen for a mass of information concerning the intricate characteristics of electric
waves. But as the greater part of these investigations have taken practical form at the hands of
later workers, who have applied the knowledge to
practical purposes in perfecting systems of wireless
telegraphy, we shall spare the reader from devoting time to the consideration of complex theory
except in elucidation of the principles involved in
the operation of the various devices already devised for generating and intercepting Hertz waves,
and to be described later.
In order that we may detect electric waves at any
point in space, we must employ some sort of device which is capable of giving direct indications
of the presence of wave signals, or a device so
constructed that its operation under the influence
of electric waves will actuate a mechanical or electrical indicator.

The simple detector employed by Hertz consisted
of a metal wire bent into a rectangle and terminated
by two small metal spheres, between which the
sparks played when the resonator or detector was
(See
subjected to the effects of electric waves.

F 'S' 7)

AA A
This form of resonator was early discarded, ex,

object

the introduction of wireless telegraphy for
purposes. The coherer used by Marconi

practical
is

illustrated

in

Fig.

10.

of course, is a theoretical diagram, and
the reader will observe that the principal difference between this instrument and the Branly
tube is the reduced section of the space between
the electrodes in which the filings are placed.
This modification gives us a more sensitive detector, on account of the decreased amount of
This,

filings to be acted upon by the waves, and also
permits a more accurate regulation of the current strength in the local telegraph circuit.
In the construction of the coherer Marconi uses
a glass tube about 2.5 millimeters internal diamTwo
eter, and about four centimeters in length.
silver pole-pieces or electrodes are snugly fitted
into this tube, and are separated by a gap of
about one millimeter, containing a mixture consisting of 96 per cent, nickel filings, and four
per cent, silver, not too finely granulated, and
worked up with a trace of mercury. The filings
must not be packed too tightly between the plugs

will be irregular and oversensitive
while, if too loose, it
disturbances
The tube is then
will not be sufficiently sensitive.
exhausted by a mercury pump until the pressure

action

or

th'e

to

parasitical

;

:
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millimeter,

a

about,

to

falls

Lubulure

the

(See Fig. II.)
not exhausted, they gradually
become less sensitive, on account of the oxidation
of the metal particles. The author has obtained
very gratifying results from a coherer constructed

left for exhausting
If the tubes are

is

it

sealed

New Types

(Fig.
12), in which
on the multiple principle
(A) (A) are metal electrodes fitted with circular
tube
silver faces, the same diameter as the glass
(B) is an insulation support, securely sepinside.
arating two silver partitions placed within the
tube, each of which has soldered to it a wire

:jumu^j '/

II

•
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Incandescent Lamps.'

of

By Clayton H. Sharp.

off.

For a number of years the standard of electric
lighting has been set by the carbon-filament lamp
per
candlepower.
has been chiefly
in the way of minor improvements in the process
of manufacture, rating of lamps, and in the way
of a more general adoption by electric-lighting
companies of the 3.1-watt-per-candle lamp. This
watt-per-candle consumption has been recognized
as the minimum practicable under good operating
conditions. Any radical or considerable improvement in the lamp itself has seemed improbable of
attainment. The effective life at the present time
times as great as the life in
is substantially 2'A

consuming

initially

3.1

Progress there has been

watts
but

it

;

18SS.

ACTUAL FORM OF MARCONI COHERER TUBE.

F IG. II.

which passes out through a hole (D) in the
and connected to the electrode at the opposite
(C) (C) are filings chambers.
of the tube.
fact that there are two sets of filings in the

A

tube

end

The
one

tube doubles, the responding capabilities of the
instrument, while adding nothing in the way of
difficulty in mechanically disarranging the. particles
after the passage of a wave or train of waves.
In addition to the coherer method of detecting
electric waves, a number of other ingenious methods have been devised for securing the same
But, as these methods are the distinctive
features of the different systems of wireless telegraphy now in operation, we shall defer the description- of these until we consider them in con-

result.

which

of

apparatus

(he

with

nection

they

Within the last two years the situation has
marked improvement in the
altered materially.
process of manufacture of carbon filament iamps
which has been announced and described by Mr.
John W. Howell before this Institute has resulted
in
the commercial production of lamps
which operate on a 2.5-watt-per-candle basis, instead of a 3.1-watt-per-candle basis.
German firm, going back to the class of
materials employed in the earliest attempt at the
manufacture of incandescent electric lamps, has
produced a lamp with a wire of tantalum as the
glowing body and with an efficiency greatly in
advance of that of the established carbon filament
More recently still, various experimenters have
succeeded in producing lamps with a filament of
metallic tungsten which carry the standard of
efficiency to a point far beyond that obtainable
with either carbon or tantalum.

A

Processes of Manufacture.

form

The metal tungsten (German "wolfram"),

a part.

A

question which naturally arises in connection
with the operation of coherer-controlled circuits
is that pertaining to the methods of decoherence.

while

ordinarily reckoned as one of the rare elements,
yet is from the point of view of lamp manufacturers quite plentiful enough for all practical purposes.
While its price per pound is high, yet,
considering the weight of the metal entering into
an incandescent lamp, it is not especially expensive.
One of its most important uses at the
present time is the production of tungsten steel.
The metal is infusible by any ordinary process.
The melting point of tungsten filaments has recently been given by Waidner and Burgess at
C.
The metal is commercially obtainable
the form of a fine powder.
Tungsten does
not seem to be ductile, so it is imposible to draw
3,200°,

in

FIG.

shaking
cohered by
them.
Referring
an arriving
ance of the
or

apart of the
virtue of the

again to Fig.

filings,

wave

9,

they

after

having

we may

have

affected

consider that
resist-

coherer and allowed the battery current to affect the galvanometer so that the needle
the diagram) is
to disarrange the filings, the current will continue to
flow through the circuit, and the needle will remain deflected permanently, or at least until the
battery has been exhausted. If, however, we tap
the tube gently with a pencil, the particles are
jarred or decohered, and high resistance is rethe battery current is unable to affect the
stored
galvanometer through the increased resistance, and
the needle swings back to zero.
[To be continued.]

(shown

position

a vertical

in

deflected.

Unless

something

is
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now done
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Features of the Chicago Electrical

Show.
special days for the January Electrical Show
Formal opening (invithe Coliseum, Chicago
Northwestern Electrical Associatation),
14th;
16th,
17th and 18th; Ben
tion's annual meeting,
Franklin day (souvenirs), 17th; Illuminating Engineers' Society, 18th; Telephone day, 21st; Sons

ing

:

22d
of Jove,
venirs),
23d;

Thomas

;

A. Edison
Salesmen's

Electrical

day

(souAssociation,

storage battery which Thomas
A. Edison has just completed will probably be exM'r.
hibited and demonstrated for the first time.
Edison has been invited to attend the exposition.
The management announces an "Electric Midway" as one of the features for the coming show,

The

24th.

new

which the main

for

will be divided into
these will lie devoted
•

static

apparatus

of the Coliseum annex
four small theaters.
One of

floor

to new demonstrations with
and high and low-frequency cur-

showing many new inventions along these
Another theater will have a new electrical
and mechanical creation called the "Aurora Borealis," which will show some beautiful lighting effects, invented and arranged by Edgar Healey of
rent,

lines.

In the third theater .will be an electrical
Chicago.
musical act.
Thirty thousand square feel of space have been
sold for general exhibits on the main floor of the
Coliseum, but four spares remaining unsold.
Encouraged by the interest the trade and the public
look in last year's show, the exhibitors, as a
whole, have tliis year put more money anil efforl
in

tin-

plays.

arrangement

The

200

ami

installation

concerns

cover the electrical

field,

of

represented

their

.lis

completely

done successfully

tantalum

filament.

oxygen and with
These peculiarities

carbon at high temperatures.
have made the problem of the production of tungsten filaments a rather difficult one. It has been
attacked from several sides, and different processes
for the manufacture of tungsten filaments have
resulted therefrom.
The earliest process to be brought to public
attention was that of Dr. Kuzel.
Kuzel's process
consists in the production of a colloidal solution
of tungsten by forming an arc between terminals
of the metal under the surface of water. The
colloidal solution, when it has been brought to
the proper consistency, is squirted through a die
into filaments, which, after being dried, are converted from the colloidal condition into the crystalline
condition by the passage of an electric
current through them. In this way the filament

produced without introducing any carbon, which
would unite with the tungsten to form tungsten
carbide, a compound which is readily formed and
which is very detrimental to the quality of tungis

sten

Managing Director Niesz announces the followat

is

in

wave has reduced the

electric

directly into a fine wire, as
the manufacture
of
the
Tungsten unites readily with

it

MULTIPLE COHERER.

12.

filaments.

Another process is- the substitution process of
Dr. Just and Hanaman. This process seems to
be very similar to one patented by Lodyguine
some 10 years ago. In this process a very fine
carbon filament is heated in an atmosphere of a
chloride of tungsten and hydrogen. Under proper
conditions

of

experiment,

the

tungsten

is

depos-

upon the carbon

filament, the hydrogen acting as a reducing agent. By heating the filaments
by means of a current, the whole filament is
converted into tungsten carbide. The carbon made
ited

then removed from the filament by heating the
in an atmosphere of steam and hydrogen.
The steam is decomposed, its oxygen uniting
chiefly with the carbon of the carbide.
Whatever
tungsten is oxidized in this' process is reduced
again by the hydrogen which is present.
is

same

The manufacture

filaments of osmium preto that of" the tungsten
It is, therefore, natural that the process
Auer von Welsbach should, by proper
modification, be adapted to the manufacture of
tungsten lamps. Experiments along this line have
been carried on by the companies in Germany

sented

a
filament.
of Dr.

of

problem similar

and Austria which have been engaged in producing
osmium lamps. To the tungsten lamp manufactured by the Osmium Lamp Company of Vienna
lias

been

given

the

name

of

the

Osmin

lamp.

Abstract of a paper presented at a meeting of the American
Institute of Electrical Engineers. New York, November 23. 1906.
Dr. Sharp is the test officer of the Electrical Testing LaboratoAn abstract of the discussion of this paper and
ries of New York.
of the paper by Dr. Charles Proteus Steinmetz on "Transformation of Electric Power Into Light," which was read at the same
meeting, will appear in a subsequent issue of the Western ElecI.

trician.

.
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The tungsten lamp of the Auer company
While it
lin is called the Osram lamp.

:

1906

of

Ber-

is

rea-

sonably certain that the .details of the processes
of manufacture of these two lamps differ from
each other, yet they are probably alike in their
general features. The method consists in forming
a paste of finely divided tungsten with a binder
of organic material, such as, for instance, sugar

and

solution,

same

the

squirting

filaments

into

then removed from
the filaments by heating the latter in an atmosphere of steam and hydrogen, or by the use of

through a

some

die.

similar

The carbon

is

process.

another tungsten lamp is known as the
"Z"' lamp. The process by which it is manufactured involves also a squirting of a paste consisting of finely divided tungsten with an organic
binder, but differs from the other in the method
Still

employed

remove the carbon.

to

has also been announced that M'r. John A.
Heany has been successful in producing tungsten
lamps, but details as to his method of operation
It

are

also

entirely

lacking.

from

the foregoing that the
producing tungsten lamps
are probably quite numerous, and that the prospects are that we shall have, in til? near future, a
number of competing processes of varying degrees
It

be

will

seen

methods

possible

for

of merit.

Physical Characteristics.
Tungsten-lamp filaments manifest all the

ordi-

nary properties of wires of pure metals. They
have high conductivity and a large positive temperature coefficient. The high conductivity of the
material requires that the filaments shall be very
fine and quite long" if they are to be used in
producing lamps giving a reasonably low candlepower on no-volt circuits. The degree of fineness
to which it has been possible to reduce these filaments is indicated by the following table
Diameter.

Tantalum, no-volt. 22-c p

Osmium.
v*

j
I

0.052
0.103

16-volt

New

0.1

After burning.

0.055
0.044

Osram, after burning

mm

mm.
mm.
mm.
mm.

A

fine hair may have a diameter of about 0.06
millimeter.
In view of the extraordinary degree
of fineness which has already been attained in the
manufacture of these filaments, it does not seem
probable that very much more can be looked for
in this direction.
Tungsten filaments, when at the temperature of
full incandescence, are quite soft.
It is, therefore,
not feasible to produce them and mount them in

lamps

The
for

in

any other form than in loops.
tungsten lamps produced were intended

first

low

voltages.
In consideration of the high
conductivity of the material, the production of a
low-voltage lamp is a more simple problem than
the production of one of higher voltage, sincefor low voltages a shorter length of the filament
may be employed. It would also seem that it is
easier to produce a lamp of high candlepower
than of low candlepower, since a stouter filament
may be employed in the high-candlepower lamp.
As far as the writer knows, no no-volt lamps
have been produced as yet for lower candlcpowers

than 25, and no lamps have been produced for
higher voltages than 220. The fineness of the
no-volt, 125-candlepower filament is such that it
would seem to be difficult to produce such a lamp
as
a
regular commercial
article.
The 220-voit
lamps are probably only experimental as yet. The
properties of the tungsten filaments are such that
it
would seem to lend itself very readily to 'the
production of most excellent lamps for street
lighting by the series incandescent system.
Lamps
for no volts are likely to have, when commercially
produced, a watt consumption of 50 watts or
more. If tungsten lamps are to be made for
small candlepowers, such as are commonly employed in domestic lighting, they would probably
need to be made for 50 volts or under, and consequently either burned in series or connected to
low-voltage mains.
One of the chief disadvantages of the tungsten
lamp lies in the extreme fragility of its filament.
Blows or shocks given to the lamp are quite
likely to cause a rupture of the filament.
A ruptured filament may. however, mend itself by the
parts welding together once more, but where the
filament has become welded it is quite likely to
break loose again.

Electrical

Characteristics.

The

feature which differentiates the electrical
behavior of the newer lames from the ordinary
carbon lamp is their positive temperature coefficient.
The temperature coefficient of the ordinary
treated carbon filament has been shown by Mr.
John W. Howell to be very nearly zero at the
temperature of ordinary incandescence. At lower
temperatures its coefficient is negative. The term
"metallized" has been given to the carbon filaments treated by the high-temperature process on
account of the fact that these filaments at their
temperature of incandescence have a positive coefficient.
The tungsten and tantalum filaments have
also
coefficients,
which are. moreover,
positive
much larger than the positive coefficient of the
"metallized" carbon. The temperature coefficients
of tantalum, osmium and tungsten filaments have
been determined by measuring the resistance of
these filaments at room temperature and again at
100 C. The coefficients as found were as follows
.
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Tantalum

0-234 per cent, per degree
0-372

Osmium
Tungsten (Osram lamp)

.0438

''

be noted that the temperature coefficient
filament corresponds very closely
temperature coefficient of pure_ platinum.
to
The temperature coefficient of the tungsten lamp
higher and that of the tantalum filament is
is
lower than the average coefficient for pure metals.
In accordance with the general law that thepresence of impurities reduces the temperature
coefficient to a very marked degree, it would appear that the tungsten of the Osram lamp was
very pure, while the tantalum of the tantalum lamp
either contained some slight trace of impurity or
that the metal Was in such a condition, due, possibly,
to crystallization or to lack of annealing,
It

will

osmium

the
the

of

was abnormally low.
of the positive coefficient is to give
the metal-filament lamps considerable inherent regulation.
That is, the change of current through
the lamp is no longer proportional to the change
in voltage, but is smaller proportionally than the
change in voltage. Consequently in watts, candlepower and watts per candle these lamps undergo smaller changes with the change, in the
line voltage than is the case of the carbon-filament
lamp. The following table shows the change in
candlepower and in the watts per candle of carbon, metallized, tantalum and tungsten lamps with
five per cent, rise in the voltage:
that

coefficient

its

The

effect

Change with Five Per Cent. Increase

Voltage Above

in

Normal.
Watts per Candle

Candlepower.

— +27%

Carbon

—15%
—13%

+30°'o

Metallized

—11%
...+22.%
Tantalum
—10%
Tungsten
+20%
The quality of the lamps here pointed out is a
very valuable one, since it must have two imporresults
light of the

tant

The

by bad
regulation of the circuit. This means that with
a given degree of regulation of the voltage on
the circuit, the service must be more satisfactory
to the user, and has a direct bearing on the
amount of copper required in feeders.
2. The life of these lamps is probably less affected by the momentary or even continued appli1.

cation

lamps

is

less affected

pointed out that this relation does not hold with
the metallic-filament lamps. The smashing point
of a lamp is determined by considerations of initial
cost of the lamp, the cost of electrical energy and
the rate of decline of the candlepower of the
lamp. In the metallic-filament
lamps we
have
lamps of much higher economy, not only initially,
tut throughout their life; they are lamps of higher
candlepower and necessarily of higher initial cost.
It would seem that the data at present available
regarding such lamps are not sufficient to permit
of the proper determination of the smashing point.
Certain it is, however, that where such lamps are
used they are likely to be burned until they fail.
This is the condition which is almost necessarily
brought about by their relatively high cost.
feature which marks both the tantalum and
the tungsten lamp is the ability of the filaments
sometimes to repair themselves after having been
broken. If the broken end of a filament becomes
crossed with another portion of the filament, so
that the electric circuit is completed, the lamp
once more lights up. In the case of the tantalum
lamp, a junction of this kind may result in a
very strong weld, so that a point of this sort does
not necessarily constitute a point of especial weakness in the filament. Welds of this sort between
tungsten filaments operated at normal voltages are
much less secure and are quite liable to break
apart.
After a repair of this sort the 'candlepower
of the lamps is usually higher than before, due
to the decreased length of filament which the
current must traverse. The occurrence of breakages and repairs accounts for irregularities in
life-test curves such as are not seen in the curves
of carbon-filament lamps.

of

tests of tantalum lamps
country showed a much poorer behavior than was claimed for the lamp by its
makers. In these tests the lamps were burned on
alternating-current circuits.
Since there was no
reason to suspect that the lamps were suffering

the

earliest

this

•

Intensity.

this.

A

lamp of

this

character

OHECT CUHdEMT

^t.Siiiii!;

would give

short-circuits

among

the

spires

of

the

filament.

These

changes represent the combined influence
of the roughening of the filament and of the
deposit of the zone of black on the bulb so as
to
intercept the horizontal
rays.
An important
conclusion from the facts here noted is that it is
absolutely

necessary,

if

we

are

to

obtain

any

adequate idea of the performance of the tantalum
lamp, to make measurements of the mean spherical
rather than of the mean horizontal candlepower.
Measurements of the horizontal candlepower alone,
the spherical reduction factor being unknown, are
This is not
likely to be misleading and fallacious.
the case with the carbon filament, in which the
spherical reduction factor is quite a definite, and
unvarying quantity for a given tvpe of filament.

Useful Life of Metal-filament Lamp.
has been customary to consider as the useful
life of a carbon-filament lamp its life up to the
time when its candlepower has fallen to 80 per
cent,
of its initial value. Bevond this point it
has been considered cheaper to discard the old
in other
lamp and replace it with a new one
to
be the proper
words, this has been taken
It
should
be
"smashing point" of the lamp.
It

;

From

2.]

the foregoing

it

be seen that the

will

life

m
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TANTALUM LAMPS.

history of tantalum lamps is characterized by a
large initial increase in candlepower and a corresponding decrease in watts per candle, the extreme values being reached at the end of about
25 hours. From this point on, the candlepower
decreases at a moderately rapid rate and the
watts per candle increase. For purposes of ready
comparison, life curves of representative tantalum
and of a carbon lamp burned at 3.1 watts per candle are shown in Fig. 3. The candlepower of both
is
on a mean spherical basis. The exaggerated
initial
rise of the candlepower of the tantalum
lamp is very apparent. Curves for watts per
spherical candlepower give an opportunity for a
comparison of the relative electrical economy of
the two kinds of lamp.
.

Color of Light and Efficiency.

1=Ui-1

no light through the tip. The fact that the tantalum lamp shows smaller reduction factors than
this value indicates how comparatively feeble is
the radiation of this polished wire in other directions than normal to the surface. The value
of this reduction factor shows, however, a very
large increase during the life of the lamp. This
is leaving out of consideration lamps which show
an abnormal change in reduction factor, due to

Fig.

in

The

*o:'

HOURS

>,

The

A

rect

Life History.

Some
made in

temperature coefficient is that at the instant of
closing the circuit the current through a metallic
filament is much greater than it is a fraction of
a second later, when the current has had time to
heat the filament to its normal temperature. In
other words, there is an initial inrush of current
similar to that experienced in an arc lamp or in
a motor; but enduring for a much smaller period
of time. The behavior of the ordinary carbon
filament is the reverse of this.

distribution of luminous intensity in the
horizontal plane for both tantalum and tungsten
lamps must be on the average a circle, due to
the method of construction of the lamps. This
circle contains in each case' a number of narrow
maxima, which are due to reflections from the
opposite side of the bulb.
The spherical reduction factors for 20 tantalum
lamps are extremely variable, falling as low as
0.69 and rising as high as 0.76.
The cause for
this is probably in the difference in the degree
of polish of the surface of the filament.
lamp
having a filament, in the form of a straight cylindrical rod of perfectly black surface would show
a theoretical reduction factor of 0.785.
Practical
carbon-filament lamps never have a factor smaller

show quite definitely that their life on dicurrent and alternating current is the same.
This has also been proved by elaborate experiments to be true of carbon filaments.
[Twenty tantalum lamps of German manufacture
were tested, and data of representative lamps, the
performance of which may be considered as characteristic of the 20 tantalum lamps, are plotted
tories

FIG. 2.

of excessive voltages.

Distribution of Luminous

485

A

Another interesting consequence of the positive

than

:

NEW LAMP

FIG.

I.

THE TANTALUM FILAMENT.

on account of incorrect voltage or rough handling,
the conclusion was almost inevitable that the nature
of the current might be influencing their life.
On trial it was found that tests made on direct
current instead of alternating gave results which
were

in general agreement with those which had
been published abroad. Since that time the effect
of alternating current in shortening the life of a
tantalum lamp has become well recognized.
A microscopic examination of the tantalum filaments, new and burned on direct current and

alternating current of different frequencies, is extremely interesting. A free-hand drawing of such
filaments as seen under the microscope is given
in Fig. 1.
It will be seen in this figure that the
unused filament is smooth and polished, with only-

on the surface. The filament which
has been burned on direct current is much less
regular
its surface shows deeper pittings and, in
places, it is cut and notched as if with a knife

color of the light from the tantalum lamp
is whiter than that of the carbon lamp, and the
color of the tungsten lamp is still whiter than
that of the tantalum lamp. The light of the
tungsten lamp resembles quite closely that of the
acetylene flame. The increased whiteness of the
light,
which is produced evidently largely as a
temperature effect and which does not involve a
preponderance of certain colors, such as green or
violet, constitutes a point of real superiority in
the tungsten lamp.
Time has been lacking to
made a regular spectro-photometric study of these
lamps.
A simple experiment, however, has been
made which gives some idea of the increased radiation of the shorter wave lengths, both of tungsten and tantalum lamps, as compared with the
carbon lamp at 3.1 watts per candle.
The metal-filament lamps were photometered
against the 3.1 carbon lamp directly
and then
with a red. green and blue glass interposed, between the eye and the eyepiece of the photometer.
The intensities so measured, expressed in percentages of the intensities measured without colored glasses, are given in the following table

slight pittings

;

Blue

Per Cent.

Lamp.

light

100

go.

83,.

100.3
109.2

101.8
126.5

Flickering on Alternating Current.

irregular

these jo'ints occur, the filament had actually separated and had welded itself together instantly.
The filament which had been operated on 130
cycles had the same appearance, perhaps somewhat exaggerated. In short, the increased wear
and tear of the filament, due to the use of the
alternating current, is very apparent. The reason
for it, however, is obscure. The conclusion is
inevitable that this lamp at the present time is
essentially a direct-current lamp.
No such effect is observable with the tungsten
lamps. Tests of the Electrical Testing Labora^

Tungsten

Per Cent.
100

Red light
Green light

Some

parts of the filament are much more
than others. The filament on 25 cycles
shows still stronger markings of the same character as shown on the direct current, but shows
in places, a jointed structure iooking like
also,
jointed
structure observable sometimes in
the
basaltic rocks.
This latter effect is even more
marked in the case of the filament which has been
run on 60 cycles. Here, parts of the filament look
as if they were made up of blocks which had
been irregularly piled one on the other.
The
length of these jointed sections in the filament is
about equal to the diameter of the filament itself.
It looks, in some places, as if one of these sections had been almost expelled
from the row.
The appearance, too, is very much as if, where
blade.

Total light

Tantalum
Lamp.

has been established, as a result of practice,
that in general it is not possible to operate incandescent lamps on 25-cycle current with satisfactory results. This statement is made with a
knowledge of the fact that in certain cities a
large amount of lighting is actually being done
on 25-cycle circuits. Yet, under some circumstances, 25-cycle current produces such marked
flickering of incandescent lamps that its use is
absolutely impossible. It is an interesting question
whether the tungsten lamp presents any advantages
over the carbon lamp for use on low-frequency
circuits.
A few preliminary tests have been made
in an attempt to gain some information on this
was ver}' quickly discovered, howquestion.
It
ever, that the question is so very complicated
that a considerable research will be required to
ascertain definitely the facts of the case. Eleven
tungsten lamps were attached to the ceiling of a
small room, producing a brilliant illumination in
the room. Three observers attempted to determine the presence or absence of flickering. With
the lamps at their normal voltage of 115 and
with a freauencv of 25.5 cycles per second. L.
It

,

found the flickering marked
ing

marked

;

S.

could

see

;

M. found
a

the flickerflickering intermit-

-

.
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With

as
the

duced

to

tently,

when his head was moved suddenly.
same lamps, but with the voltage re100, the flickering was imperceptible to

the observers.
As the voltage was raised successively to 105
and no volts the flickering became perceptible.
When five of the lamps were removed, leaving
only six lamps in position, it was the consensus
of opinion of the three observers that the flickering was less marked than when all the lamps
were in. In other words, the intensity of the
sensation of flickering seems to be a function of
the illumination. The flickering was imperceptible
when looking directly at the lamps, but could be
all
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TANTALUM AND CARBON LAMPS.

observed only through light which is not focused
directly on the fovea of the eye.
In view of the very considerable advantages
which would be gained if it could be shown that
feasible to operate incandescent lamps on
it
is
alternating-current circuits of frequency low enough
to permit of the easy operation of synchronous
converters, that is to say, a frequency of 25
cycles or slightly greater, the question of the
variation of the light of incandescent lamps during a half cycle of the alternating current has
also been subjected to an experimental investigation by the use of a stroboscope. To the axis
of a small synchronous motor was attached a
disk, with narrow radial slots cut in it, one for
each pole of the motor. The lamp was placed
1

0.240
0.230

the cable

chines for a large scale
firm and soon after gave
his attention to the de-

and installing of

signing

centra 1- station
Later,

plants.

heating

shop

he designed and
constructed dynamos andARTHUR V. ABBOTT.
motors.
After this he
planned and built a large number of important
electric
railways. In 1892 M'r. Abbott came to
Chicago and for many years was in charge of
construction for the Chicago Telephone Company
engineer.

as

Mr. Abbott was the author of some excellent
engineering works, among which may be mentioned
books on "The Electrical Transmission of Energy,"
"The Evolution of a Switchboard," "History and
Use of Testing Machines" and "A Treatise on
Fuel." The first-mentioned book is used as a
textbook in many American and European universities, it having been translated into German.
Mr. Abbott was a man of high ideals and believed
it
the duty of engineers to do faultless work.
In all his work are evidences of integrity. Mr.
Abbott was vice-president of the American Institute of Electrical Engineers for -two terms, from
1899 to 1902, and was a member of the Institutes
of Mining and Civil Engineers.

same

time.
history of the new company was reviewed
from the time the first franchise grants were made
to Albert E. Green to the organization of the Municipal Traction Company, which now holds the
property under lease. It is alleged that the mayor
procured Mr. Green to apply for the franchises,
procured the council to grant them, was instrumental in the organization of the Forest City Railway Company and in procuring Mr. Green to
transfer his grant on Denison Avenue and other

The

City Lighting Plant a Failure.
to the New York Times, dated

A

dispatch

at

Wilkesbarre, Pa., December 3d, says
in
part
"After
trying
for
18
years
to
make their
street-lighting plant give satisfactory and 'economical service, the people of Easton, near here, are
now demanding that the City Council take measures to abandon the plant and procure a lighting
service from a private corporation.
Mayor March,
-
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construction of

East River Bridge.
Then he built testing ma-

which he admits, it is difficult to understand how
he could be serving the best public interests at
the

1875.

the

of the Common Pleas' Court at
Cleveland, Ohio, has overruled the demurrer of the
Forest City Railway Company to the petition of
the Cleveland Electric Railway Company, asking
for the protection of its property on the ground
that the franchises granted the new company are
illegal.
As the court takes it, if the mayor acted
in the interests of the new company by making
himself liable for money owed by the company,

Judge

in

Institute

Entering engineering at
once, he took charge of

Point.

-

WAT 11—
a

45.

technic

Cleveland Electric Railway Cains a
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of engineering, died at St.
Hospital in New York city on December
At the time of his death he was engineer
1st.
for Westinghouse, Church, Kerr & Co. Mr. Abbott was born in Brooklyn in 1854.
He graduated
from the Brooklyn Poly-

Luke's

Conclusion.

>*L

£

s^

«£?.

WE IN_S HESJS.--

Arthur V. Abbott.

of

many branches

to

the data given above it seems certain that
the electric-lighting industry is face to face with
a change of almost revolutionary character. The
standard of incandescent-lighting efficiency will be
brought by the tungsten lamp to a point about three
times as high as it is at present.
The efficiencies
of all other incandescent lamps and of enclosed
arc lamps are exceeded by that of the tungsten
lamp. In other words, with the possible exception of some forms of vacuum-tube lighting and
of the magnetite and flaming-arc lamps, the tungsten lamp is the most efficient electric illuminant.
Combined with its virtue of high efficiency it has
the other advantages of incandescent lamps in
being perfectly simple in its character and construction, and in being capable of subdivision into
small units.

I"
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15,

Arthur Vaughan Abbott, well known as an engineer and author, and whose knowledge extended

From

T NTALUM.

a

Death

centage variations were plotted and curves for
16-candlepower lamps are shown in Fig. 5>
using frequencies as abscissas.] The percentage
variation seems from these curves to be expressible
by two linear relations, with a point of sharp
curvature occurring between 25 and 30 cycles per
second. That is, as the frequency is increased
from 15 to 25 cycles the diminution in flicker is
very rapid. Above 30 cycles the diminution in
flicker is very slow.
Since it has been found
possible in some places to operate incandescent
lamps on 25 cycles, it would seem probable that
a comparatively small increase in the frequency,
which would carry the lamps beyond this apparently critical point in the curve, might make feasible
the general operation of incandescent lamps from
alternating-current power circuits.

CURVES OF TANTALUM AND CARBON LAMPS.

«

December

the

\

:

:

Fie.

4.

5.

CURVES OF LIGHT FLUCTUATIONS OF INCANDESCENT LAMPS.
behind

this

of

disk

the

disk,

a

close to it and in front
photometer was arranged.
driven from one of two alter-

while

suitable

The motor was

having their shafts

coupled together, and
the lamp was supplied from the other alternator.
The phase of the current passing through the
lamp with respect to the current in the motor
could be shifted through known angles by shifting
the armature ring of one of the coupled generators.
This generator arrangement, which was
planned originally chiefly for meter tests, proved
itself to be
extraordinarily convenient for such
stroboscopic measurements as are here described.
use
of this arrangement, curves have
With the
been plotted showing the variation in the intensity of the incandescent lamps as the current
through the lamp rises from zero to its maximum
value and decreases to zero once more. A set
of curves of this kind relating to the metallizedfilament lamp operated at 2.5 watts per candle are
reproduced in Fig. 4, and serve to illustrate the
nature of the data obtained.
Similar curves were
obtained for ordinary eight and 16-candlepower
lamps, operated at a series of different values of
the watts per candle.
To discuss these results, the percentage variation of the light of the lamp per cycle was taken
nators,

under

all

the

different

conditions.

[These

per-

to the new company.
It is assumed that
would have been impossible to formulate and

grants
it

organize a system of three-cent-fare lines in Cleveland had it not been for the aid of the mayor.
In summing up his finding, the court said that
the members of City Council and the officers
should be entirely free to exercise their best judgment in granting franchises. The public is represented by the mayor. It is not supposed that he
has any other interest than that of the public under consideration. The mayor of a city should not
be interested, directly or indirectly, in the welfare
of any street railroad. The case will now be tried
on its merits, the hearing being set for December
17th.

The Cornell University branch of

the Institute
Electrical Engineers announces the following
programme for future meetings
On January 4th
a paper will be presented on "Action and Efficiency
of Choke Coils," by Ray Philips Jackson. On
January 18th, a union meeting will be held with
the
Cornell University Electrical
Society.
Abstracts from the following papers will be read

of

:

"New Types
H.

Sharp;

Light,"

by

of Incandescent Lamps," by Clayton
"Transformation of Electricity into

Charles

P.

Steinmetz.

who

advocates municipal ownership when it can
give efficient service, has declared that the condition of the streets of the city through defective
lighting is dangerous from a police point of view
and unbearable from the point of view of the citizen, and favors private service.
"Offers have been made by private corporations
to provide the city with efficient service at a cost
of $15 a year less per lamp than it now costs the
city for the service which is causing constant complaint.
It is estimated that the city throws away
from $4,000 to $5,000 a year in maintaining the
plant.
It is no unusual thing for half the street
lights to be out at one time.
"Mayor March says of the existing conditions
'If we intend to continue lighting the city by our
own plant we must run the plant as a private corporation would run it, not only with economy, but
also by constantly repairing and renewing the maSelect Councilchinery to keep up its efficiency.'
private company
man David W. Nevin says
:

A

much lower

figure than
In my opinion the operation of
can.
municipal plants amounts merely to the creation
of a number of places to be filled by local politicians.
These men get salaries, but have no interest in the plants as long as they continue their
"
"pulls" and hold their jobs.'

can light our streets
the

city

at

a

—

December
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Meters
By Robert

Lanphier.

C.

Part

'

I.

A

few years ago the use of meters was by no
mens so universal as it has now become, for there
were still at that time many stations that considered
the investment in a meter equipment greater than
the increased revenue to be obtained by the introduction of meters warranted; but I lake it that
nearly all stations have now realized the absolute
importance

of

using

;

meters

integrating

for

the

487

customers have been much better satisfied, although, of course, there has been more or less
complaint in many instances just after the introduction of the meter system, for many persons
do not observe their agreements as to the use of
current on a flat-rate system and consequently find
their bills higher than expected when a meter is
put in.
Granting, under existing conditions, that a meter system is desirable for practically all conditions of service for nearly all stations, it may be
interesting to note the various types of meters
which are now in use and the advantages and characteristics of the different types.
Broadly speaking, all meters in use in the United
States today may be divided into three classes
motor meters, in which a delicate and very small
electric

product of the strength of the armature field by
the strength of the series field.
The latter will
vary with the load, so that it is evident the armature will be rotated by a force proportional to

amount of load

the

This

in watts.
absolutely true for a

direct-current cirbut when commutator meters are used on
alternating current some error will be introduced
on an inductive load, owing to certain difficulties
introduced by the displacement in phase of the
load current.
The armature, being driven, therefore, by forces
proportional to the power, will record the product
of the power by time, that is, watt-hours, if geared
up properly to an integrating mechanism. If not
governed or retarded in some way, however, the
is

cuit,

motor drives an integrating train mechas to record the amount of electricity

anism so

passing at

all

times,

summing up

the •oral on the

Second,
electrolytic
meters,
may be further subdivided into several
groups, but which are little used in this country
now, and may be included under two. heads, either
those in which the passage of current decomposes
a chemical solution so as 'to show by the height
of the liquid in a tube the amount of current
used, or those in which
the
current,
passing
through an electrolyte, deposits metal from the solution upon one plate of the electrolytic cell used
in such meters, so as to show by the increase in
weight of the plate the amount of current used.
The third type of meter is what may be called on
the fluid-expansion principle. Practically the only
meter in use in this country depending on this
principle is the Wright demand meter, in which
the heating of a wire expands liquid contained
in the glass reservoir, so as to show by a selfof

dial

the

train.

which

registering device carried on the

column of

liquid

EXTERIOR VIEW OF TYPE c6 THOMSON RECORDING
WATTMETER (REPLACES TYPE C).
speed would be so great that there would be no
immediate response to changes in load
in other
words, the meter would run away with itself
therefore, the damping disk acted on by the permanent magnets is introduced as a load on the meter
motor, for the purpose of obtaining an immediate
and accurate control of the speed.
The damping disk acts simply as a small elec;

BASTIAN (ELECTROLYTIC) RECORDING WATTMETER.
of light and power if they desire to get full
returns on their station investment. No flat-rate
system has ever been devised which was fair and
satisfactory both to the central station and the
consumer; but an installation of modem meters,
properly inspected and tested from time to time,
is
certainly fair to all concerned.
In addition to giving the station a record of the
actual amount of electricity used by a consumer,
a complete installation of consumers' meters, taken
in connection with main station meters, gives the
best possible check on line and distribution losses
for all systems, but particularly in the case of an
sale

generator. As the shaft is turned, due to the
torque exerted upon the armature, the disk of
copper or aluminum is caused to sweep through
the strong magnetic field of the damping magnets,
thereby having currents induced in it, which currents are in turn attracted by the field creating
them, so that there is a constant retardation, tending to check the speed of the rotating system.
The retarding effect of such a magnet system on
a damping disk is in exact proportion to the increase in speed. Therefore, if the increase in the
driving torque is in true proportion to the power,
the resulting speed of the armature will be in
exact proportion throughout to the power, thereby
recording correctly on the dial. Of course, in saying this, I am not taking in account all such
errors as may be introduced by friction, etc., which
always tend to give more or less deviation in
accuracy from the theoretically perfect condition.
tric

A liquid is hermetically sealed in a U-shaped glass tube
A band of resistance m*tal is
having a bulb at each end.
placed around one bulb. The passage of the current through
this metal heats the air in the bulb and causes it to expand
forcing the liquid through the tube and causing it to overThe liquid deposited in the inflow into an indicating tube.
The
dicating tube remains there until the indicator is reset.
amount of liquid in the indicating tube will at all times
show the maximum current that has passed since the last resetting.
The meter is used in connection with a wattmeter,
and the discount given to the customer is based on the demand reading.

WRIGHT DEMAND INDICATOR WITH COVER REMOVED.
the

maximum amount

of

current that has passed
at any time since the

through the demand meter

WRIGHT DEMAND INDICATOR.
transformer
where
system,
alternating-current
losses are liable to be of much greater magnitude
than realized unless shown by the differences in
the primary and the secondary meters. I believe
that in every instance where stations have changed
from the fiat-rate system to the meter system the
I.

A paper read

at Springfield,

before the Illinois

September

io, rood.

Electric Association
author is secretary of
illustrations
the
the

State

The

For
Electric Company.
Western Electrician is Indebted to a number of meter manufacreturned.
are
whom
thanks
to
turers,
the

Sangamo

previous reading.
There are several other types of meters in use
abroad, such as clockwork and pendulum meters,
but these have no interest for American users.
Under the head of motor meters are included
commutator-type, induction-type and mercury-type
meters, each one of these groups having characteristics very much alike in the various meters of
different manufacture.
The commutator-type meters now in use include
the old-style Thomson and the new type C Thomson of the General Electric Company, the Duncan,
Westinghouse and Scheffer meters.
Generally speaking, any commutator-type meter
withis simply a small shunt-wound motor, usually
out iron, in which, however, the shunt winding is
on the armature or rotating part, whereas the
The armature, therefore,
series winding is fixed.
energized by a small current traversing a reis
sistance in series with the armature and introduced
to the latter by means of the commutator and
brushes of one form or another. The series coils,
embracing the armature, exercise a torque or turning effect upon the latter, due to the attraction
between the field which they create and the field
of the set of windings energized at any given
time through their connection to the commutator
bars in contact with the brushes. Inasmuch as the
current passing through the armature winding -is
constant for constant potential, the torque exerted
by the series fields will be proportional to the

INTERIOR VIEW OF TYPE c6 THOMSON RECORDING

WATTMETER.
In all commutator-type meters a starting coil is
provided to overcome initial friction on the bearings and to cause the meter to record accurately
on a light load. The starting coil is simply a coil
of fine wire in series with the armature,^ so that
the same current passes through it which goes
through the main resistance and through the armaThis coil, if held in proximity to the armature.
ture, like the series coils, will evidently give a
certain amount of torque or rotative effect when
no load is passing through the series coils, and
by adjusting its effect with respect to the armature
in any one of several ways, as mentioned below,
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properly adjusted on light load.
is,
of course, familiar to
all, and I will simply describe some of the important features of the latest type C Thomson, without
referring particularly to the older type.
In the tvpe C meter the armatere is spherical
instead of the older flattened shape, and it is
claimed this construction gives a very strong and
The
substantial armature, with very little weight.
commutator is very small, reducing in this way
on the brushes, and the
effect
frictional
the
brushes themselves, instead of being held in contact on the commutator by their own spring ten-

the meter can be

The Thomson meter

It is the same
recently placed upon the market.
in principle as the others, and of very good construction, being improved by the ball bearing.
The second division of motor meters, those of
the induction type, is, of. course, of most interest
to stations operating alternating-current systems.
Induction meters of one form or another have
been in use for 17 years. The earliest form of
induction meters were the ampere-hour meter of
Shallenberger, made by the Westinghouse company,
and that of Slattery and Duncan, made by the
Wayne Electric Works. These meters were
Ft.
in use for several years, and gave quite good satisfaction, considering the state of the art at that
As the use of alternating current developed,
time.
however, and inductive loads, in the form of fan
motors, arc lamps, etc., came to be more common,

were found with ampere-hour meon alternating current, in that they did not
take proper account of inductive load, recording
far too high against the customer, and thereby
an amperegiving dissatisfaction. Furthermore,
hour meter is used with the assumption that the
voltage will remain practically constant, for, in
obtaining a rate on a basis of ampere-hour meters,
disadvantages

ters

station has to take this factor of the voltage
into account, but as a matter of fact very few

a

alternating-current circuits have the same voltage
at all. times during the day and night, and with
the use of an ampere-hour meter, leaving aside
the question of inductive loads, there is either loss
to the customer or to the station by making .the
assumption of constant voltage.
The first induction-type watt-hour meters were
those made by the old Scheeffer Meter Company
and by the Ft. Wayne company, about 1894 and
These meters, while not accurate .on in1895.
ductive loads, and under other conditions, as the
meters now on the market, were an improvement
in many respects on the earlier afnpere-hour meters and were introduced quite widely, but the
induction meters now in use are practically all of
the types which have been brought out within the
last seven years,
and include the Westinghouse
types
and B, the General Electric old-style hightorque meter, and new-style type I Thomson meter, the Ft. Wayne types
and W, the Stanley
of several types, the Scheeffer of several types, and
the Gutmann meter.
Like the, commutator-type meter, any induction
meter is simply a small delicate motor, driving
an integrating train, with the speed varying in
proportion to the watts of power passing so as
to record true energy in watt-hours upon the dial,
but the principle of operation is totally different
from that of the commutator meter.
Broadly speaking, any induction meter consists
of a shunt or pressure coil connected across the
supply circuit and wound upon a laminated iron
core and having one or more gaps in it, embracing
a metallic disk or cylinder, so as to induce in the
latter secondary currents proportional to the pressure-passing current through the shunt coil. Up
to this point the device may be considered practically as a transformer in which the shunt coil

A

K

DUNCAN ALTERNATING-CURRENT INTEGRATING WATTMETER.
are held on counterweighted supports, so
pressure is dependent upon the adjustment
This is intended to
of the little counterweights.
take up any slight inequalities which may exist
on the surface of the commutator or brushes and
also to prevent having an undue amount of pressure, thereby making the meter more sensitive on
light load and keeping the commutator in better
sion,
their

condition.

The type C meter has its starting coil set at
an angle to the armature with respect to the series
coil and so arranged that it can be swung back
and forth from the armature, varying by its distance the starting effect. The resistance in series
with the starting coil and the armature is of new
form, being tubular instead of flat, as it is claimed
this arrangement gives a more substantial resistance than that formerly used.
The mechanical construction of the type C meter is excellent, and the jewel bearing at the lower
end of the armature shaft is improved in the largesized meters by being a cupped diamond instead
The
of sapphire, as used in the smaller meters.
torque or turning effect upon the armature is
higher in the type C meter than in any other
meter now made, being about 160 to 170 millimeter grams, this being the term in which meter
torque is usually expressed. I may say that a
millimeter gram means a pull of one gram weight
on a lever one millimeter long, or, to put it in
more familiar units, is 1/700 of the pull which
would be exerted by a weight of one ounce on
the end of a lever one inch long.
The high torque in the type C meter necessitates the use of four damping magnets to keep
the speed within proper limits. The Duncan meter is exactly the same in principle as the old
and new-type Thomson meter, and is now very
widely in use. 'Ibis meter has also an excellent
torque, though not quite so high as the Thomson,

and

its

that

as

rotating element
in

I

he

is

When

or coils to load beyond the meter, there is
no turning effect or torque exerted upon the currents induced in the armature by the shunt field, and
the meter should stand at rest. As soon as the
load current passes, however, the magnetizing effect of the series field exerted upon the magnetizing effect of the current in the armature causes
rotation proportional to the product of the strength
Since the currents in the armaof the two fields.
ture are constantly circulating and are proportional
to the pressure, arid since the magnetizing effect
of the series field varies with the amount of load,
the rotation caused by the reaction between the
currents in the armature and the series field will
be proportional to the power. In a properly constructed induction meter this is true, both upon
non-inductive and inductive loads, for when the
main current lags on account of the load being
inductive, the torque will be diminished in proper
proportion and should cause the meter to record
true watt-hours and not actual volt-ampere-hours.
I mean by this that on a non-inductive load the
actual watts are equal to the product of the volts
by the amperes, but when the load is lagging the
watts are equal to the product of volts by amperes by the power factor of the load. Thus, if
an arc lamp is connected to a meter at a voltage
of 104, and the current passing is six amperes,
while an indicating wattmeter connected in circuit
shows only 400, the power factor is 400 divided
by 624, that is about 0.65. For such a load as
this a correct induction meter would record at
the rate of the true watts, and not at the rate
of the volt-amperes.
coil

[To be continued.)

Indiana Telephone Items.
The Flora Telephone Company has been purchased by a company headed by F. P. Lyons.
The company proposes to improve the plant.
The Home Telephone Company of Fort Wayne
has declared a two per cent, semi-annual dividend.
The capital stock of the company is $250,000
common, on which this dividend is to be paid.
The Central Union Telephone Company at Muncie has moved its exchange into the new terminal
building, and is making extensive improvements
to the system, involving an expenditure of $100,000 or more. The underground-conduit system has
been completed.
At the recent annual meeting of the stockholders
of

the

Company
the

last

Decatur County Independent Telephone
of Greensburg the financial statement for
year showed total receipts of $20,416.45,

and expenditures of $14,448.62.
The Cumberland Telephone Company has suspended its free out-of-county service and is charging 25 cents to talk to points in the adjacent
Some months ago the City Council
counties.
granted the Luce Telephone Company a franchise,
but required that the company place its wires
above the wires of the Cumberland company. The
latter company then set the highest poles that
could be secured, rendering it impossible for the
new company to comply with the franchise, and
also introduced the out-of-town service, which has
Interest in the Luce comjust been discontinued.
pany has been revived, and it is said a new uninstalled.

Richmond Home Telephone Company is
new office structure in Richmond which
house one of the most complete and modern

The

building a
will

about the same weight

^SflBBS£2S

INTERIOR VIEW OF BUISCAN ALTERNATING-CURTENT IN

TEGRATING WATTMETER.

I

I

any core, the practice differing in
meters referred to.
no current is passing through the series

different

City Council at Kokomo has entered upon
the investigation of the alleged consolidation of
the local exchange of the Citizens' and Central
Union telephone companies. There is a suspicion
that a -complete merger of the interests of the two
companies has taken place.
The City Council
charges that such a merger would render the
entire equipment of the Citizens' company liable
to forfeiture to the city.

I

.

1906

The

light-load

similar in construction t" the other commutatortype meter
bill
the damping magnet is arranged
somewhal differently with respect to the damping
'li
ami the rotating element lias a considerably
snorter shaft.
The Westinghouse direct-current meter has been

the

15,

without

coils

derground system may be

Thomson meter.

adjustment in the Duncan meter
is
net obtained by moving the starting coil, but
he latter is wound in a number of sections which
have their terminals brought out to a little rheostat, very easily accessible, and by cutting in more
or less lnrns of the stalling coil with this rheostat
a very nice adjustment is ol tained on light load.
he Duncan meter has an improved lower bearing, called a visual bearing, so arranged that, by
turning a little sleeve, the tip of the lower spindle
and the jewel can be inspected without removing
Miarmature from the meter.
Tlie Sclieeffer direct-current meter is somewhat
Ihe

December

the primary, the iron core is the core, as in a
regular transformer, and the armature of the meter is practically a short-circuited secondary, but
energized by standing in gaps of the core instead
of surrounding it in the form of a coil, as is the
case in the secondary of an ordinary transformer.
In the meter the currents induced in the armature circulate in the disk near the poles of a
properly arranged core, energized by a pair of
is

series

coils

or

in

proximity to openings of series

telephone plants in Indiana or the West, and will
put in the automatic system. The Central Union
is reconstructing its entire system, and will make
an effort to- increase its patronage by' making the.
rates more attractive.
For the last eight years
telephones in homes have been rented to Central
Union patrons as low as 50 cents per month.
Man}' other patrons have for two years or more
been receiving service free, having signed a contract to keep the Central Union telephones in their
homes or places of business, and to pay the established rates whenever a certain number of patrons
were obtained. Early last spring the Central Union
people made a proposition to buy the Home plant,
but the offer was rejected. More than $100,000 is
being expended by the Home company on its new
plant.

S.

Telephone News from the Northwest.
is

The Northwestern Telephone Exchange Company
about to open the new Highland exchange in

North

Minneapolis.

It

is

designed

to

care

for

S.coo subscribers.

The North Dakota Independent Telephone Company,

which has been refused admission

to

Fargo

for toll-line service, contemplates making a toll
station at the city limits, for service to that city,

—

December

15,
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The company has been
admission to Jamestown.
The Mesaba Telephone Company will establish
a direct long-distance circuit between Duluth and
the towns on the Mesaba Range. The company

CORRESPONDENCE.

building west to Bismarck.

granted

expend $45,000

also

will

improvements

in

to

its

system on the range.
The Farmers' Mutual Telephone Company has
organized at Ord, Neb., with S. J. Botts as president and H. M'. Davis secretary. H. E. Crawford
will be manager.
The Prospect (Wis.), Guthrie and Big Bend
Telephone Company has reorganized with C. R.
Guthrie as president and Charles Rose of Big
Bend, secretary.
The state auditor of South Dakota has announced that the telephone companies doing business in the state would pay $19,507 in taxes this
R.

vear.

Southeastern Telephone Developments.
The Southern Bell Telephone Company will expend about $34,000 in the town of Charlotte, N.
C, for extension of cables and other work. The
company now has nearly

2.0CO

telephones

in

the

town.

The Shelby County (Ky.) Telephone Company
has been incorporated with $120,000 capital by W.
J. and B. A. Thomas of Shelbyville and associates.
The Scottsville and Libert\ Telephone Company
a new chartered incorporation in Kentucky. E.
r

is

H. Reynolds of Scottsville and others are

inter-

ested.

An

interesting comparisqn has been made of the
telephone business in Louisville, Ky., with other
businesses.
It is shown that the telephone system
(Bell) added 500,000 in its entire territory last
year, making a total of 2,500,000 telephones.
The
rate of increase is 25 per cent.
The Cumberland
compairy has 146,000 telephones in operation, an increase of about 25,000 for 1905, it being a licensee
of the Bell tut at the same time a home industry.
This company has provided for its large growth by
issuing stock that is offered to its stockholders at
par, although many new stockholders appear on
the books after an issue of stock.
The Common Council of Richmond, Va., has
adopted a resolution for an investigation of rates
charged by the Bell Telephone Company in the
city and country, by the committee on electricity, to
ascertain whether or not the company is holding
to the schedule filed with the city, giving its rates
and schedules, according to the company's franchise.

Argument will be heard in Federal Court on
December 21st in the case of the Cumberland Telephone Company vs. City of Louisville, Ky., to prevent the enforcement of a resolution regulating
rates by the general council of the city.
The company will base its argument on federal rights, and
holds that the new rule will mean, in the end, a
confiscation of the property of the telephone

pany.
Geo.

A.

Company

Holderness of the

Carolina

com-

Telephone

that some $25,000 will be expended on the Fayetteville (N. C.) exchange, in
pursuance of recently acquired privileges from the
states

town government.

The

Sylvester Telephone and Telegraph Company has been chartered in Georgia to operate in
Worth, Dougherty and other counties, with $2,500
capital.
T. A. Spurlin is interested.
Sylvester will
be headquarters.
It
was reported that the Bell and Interstate
companies in Raleigh would be merged December
1st, but nothing resulted, and the Merchants' Association will make inquiry why the merger was
not effected.
L.

GENERAL TELEPHONE NEWS.
Mr. P. Fitzsimmons of Cincinnati, writing to the
Western Electrician, says he has a telephone
franchise in Cincinnati running to 1921.
He has
.

already strung 100 miles of wire, installed 3,000
telephones and erected trunk lines to the outskirts
of the city. He now desires to interest persons
and capital in the organization of an Independent
telephone company and the project of bringing Independent long-distance lines into the city. Mr.
Fitzsimmons says that the field is an excellent one.

Independent telephone men interested in the taking over of the automatic-telephone system of the

Tunnel Company

Chicago have been active the last week.
Many of them have been in
At a meeting in
the city discussing future plans.
the Auditorium it was decided to incorporate as
the Chicago Independent Telephone Company to
carry out the project of developing the automatic
system and giving connection to the thousands of
Independent subscribers outside the city. The. president of the new company, it is said, will be Rol'and R. Conklin, director of the National Bank of
Cuba, and the vice-president, E. L. Barber, who is
interested in several western telephone companies.
Others interested are J. D. Powers of Louisville,
vice-president of the American Bankers' Association
John M. Shaw, president of the Atlantic Telephone Company; Samuel M. Jarvis, and Martin
Illinois

;

VV. Littleton.

in
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frequently fail to tell the whole story. At this
early stage it is quite evident that we are destined
to see another session of private-bill
legislation,
devoted almost solely to a further attempt at
solving the problem of who should have the authority to supply electric power in London. Any

Continental Europe.

—A

Paris, November 28.
new form of automatic
circuit-breaker which is said to be very efficient is
brought out by the Brown-Boveri firm.
It has
been adopted in the new St. Denis plant' at Paris.
Based on the Ferraris principle, it is a slow-acting
circuit-breaker, and in its essential point consists of
an aluminum disk of six or eight-inch diameter,
running between the poles of a laminated electromagnet.
small transformer on the main line
feeds the electromagnet and the current is proportional to the main current.
On the shaft of the
disk is a pulley which carries a cord and weight,
so that when the current is normal the rotation of
the disk is balanced by the weight and there is

but

the

Tunnel
in

—

all

—

together.
Electrical power on the Rand has been the subject of much comment in the financial press, in
view of the possibility of an appeal to the public
in connection with the project at no distant date.
The provisional arrangement seems to be although no one appears very clear on the. point
that temporarily a steam station shall be built at
Vereeniging, and ultimately a waterpower station
at Victoria Falls.
One financial paper seriously
urges the cautious consideration of any Rand
power scheme. Victoria Falls is regarded as an
unsound proposition, and Vereeniging is regarded
as doubtful, owing to the limited supply of water
which may be extracted for condensing purposes,
and its high price.- Indirectly, a steam-power station in the very center of the Rand mining district
is
suggested as the most likely remedy.
Special inquiries have been made in order to ar r
rive at these conclusions, and for that reason they
are worthy of quotation.
Experienced by the scare which took place a

—

few years ago

—when

their holdings

on the announcement of

many

shareholders sacrificed
a successful

daily-news wireless service across the Atlantic
the cable companies' stockholders have been unmoved by the results of the wireless-telegraph
conference in Berlin. All along, the cable experts
have preached the doctrine that there was nothing
to fear, from their point of view, in wireless
telegraphy, and it is satisfactory that their prophecies have come true, and their advice taken heed
G.

of.

Dominion of Canada.

#.

tric
'

—

December 8. The Ontario Hydro-elecCommission has furnished 21 municipalities in

Ottawa,

standard-gauge

28.
The official notices concerning electrical engineering schemes which are
to be promoted in the 1907 session of Parliament
do not point to anything of a sensational order,
although notices, and even the bills themselves,

England and France, and also
under the River Thames well

:

said to

Great Britain.

tunnel

of York and its suburbs. The tramway question
here has been a keen one for several years, and
it
is
about time that the wretched-looking horse
cars were superseded.
The absence, practically speaking, of any distribution costs in connection with electric power
supply to^ colliers from small plants erected on
the spot is a strong inducement for colliery owners to continue to put down small isolated plants
rather than to support the power companies. How
far this feeling
is
taking root is shown by the
following figures which have come under my
notice
No less than 200 collieries, of varying
size, have been electrically equipped by one firm
of plant makers alone, aggregating a total of some
20,000 horsepower. In addition, a striking example of the economies to be effected in this manner
is
the erection of a large turbine-driven power
station in Durham in the very center of the
group of Newcastle power companies' territory
for supplying a batch of collieries which lie close

the Lecco-Sondrio-Chiavenna and the M'ilan-Gallarate-Porto Cerisio lines, but both of these are important and are using a number of electric locomo-

London, November

the" second time,
all the existing

bridges.
Griffiths-Bedell
surface-contact system of
electric traction is proposed for the cathedral city

cover a distance of 150 miles.
In a recent report as to the state of the electrical
industry in Italy, it is noted that electric traction
is flourishing, especially in the north Italian region,
and there are no less than 23 tramway systems
As yet electricin operation in the whole country.
railway work is represented by only two systems,

A. de C.

for

amalgamate

The

Among the systems of space telegraphy, the
Telefunken seems to be the most active on the
Continent just at present. This company is erecting a number of large stations, not only in Europe,
but also in Asia. In Holland it has put up a large
plant at Scheveningen, which is now operated by
Used mainly
the government postal department.
for signaling from the coast to ships, it has an
average reach of 200 miles, but in fine weather it
can send messages over 500 miles. In Asia a new
station has been er.ected at Batavia, so as to operate with a second post located in the port of Cheribon, some no miles off, and messages can be sent

power.

between

new

a

below

rent.

mated that there are now not less than 700 miles
of track, counting all the tramways and railroads.
Hydraulic power is used for 13,500 horsepower in
the stations, which have a total of 43,500 horse-

to

A

bine sets of 2,500 horsepower each are being
erected in the power plant, using a 70-foot water
head and working at 7,500 volts three-phase cur-

tracks.
Narrow-gauge
roads in different parts of Italy are preparing to
It is estiuse either locomotives or motor cars.

Again,

years.

electric-supply
companies.
This,
however, must
surely only be put forward on tactical grounds,
for although they are insuperable, yet there surely
will be technical complications which weigh against
economy of supply from this direction.
new
company is also in the field with the name of
the London and District Electric Power Company.
Two interesting schemes are the working by
electricity of the trains in the proposed Channel

A

upon

of

comes the proposal

countrj' for overhead lines.
It is
to erect a pole line from the station as
far as Marseilles, a distance of 58 miles, and 50,000
volts three-phase current is to be used.
still
longer line, with a lighter load, however, will run
for 75 miles to the city of Aries. At both these
points there will be large sub-stations. As to the
power plant itself, it forms part of the Alpine system belonging to the Societe d'Energie Electrique,
which uses apparatus built at the Paris shops of
Five main turthe Thomson-Houston Company.

tives

period

a

this

is

Parliament.

don Company, which now seeks to incorporate a
company to enter into agreements with the London
County Council, cither undertaking a partial supply in the London area, or leasing the whole
undertaking from the London County Council for

illuminated at night or in the tunnel as usual,
is
also used on the overhead part of the
line.
Current at 500 volts from the third rail is
used to work the signals. Contact bars are placed
on the track at the right of each signal and are
operated when the train passes by means of the
contact shoe.
First tried at the Villiers underground station, the system is now used on the
south line, which has a total length of 5.6 .miles.
Over this distance there are 72 signals, using four
per station, two for the entrance and two for the
exit.
Here the trains run at 2H>-minute intervals,
and the signals are required to work no less than
l,oco times during the day.
This year the Paris Automobile Show promises
to bring out a larger number of exhibits than ever,
and in order to accommodate them the large space
of the Esplanade des Invalides, which lies near
the Grand Palace, is to be used, and a large temporary structure will be put up. The main electrical
features of the show, outside of electric automobiles,
will consist of petrol motor and dynamo
sets, both stationary and portable, electric ignition
devices, spark plugs, etc., for motor cars, storage
batteries, induction coils, etc.
The show is to be
held during the last two weeks of December.
The new hydraulic plant which is now building
in the Lower Alps region of France at La Brianne,
is to
use the highest voltage which has been yet

station

This being so, I will merely record
the schemes which it is proposed

to

In addition to the London County Council, thereonce more the Administrative County of Lon-

is

it

The

as

bring before

to

It is

to vessels in these waters.

facts

—

who know nothing cither of
the economics of electric supply
the "policy" of municipal control

upon

dilate

or otherwise.

Should the current rise too high
the disk begins to rotate and in a short time the
weight is made to close a circuit which operates
the switch break on the main line. In a desk
switchboard such an apparatus is mounted below
_and inside the casing, with a glass plate flush with
the surface to show its movement.
A new system of block signals is being tried on
the Paris Subway.
It is the invention of Berard,
Dardeau and Detroyat, and is a semaphore signal.

in

subject

politicians

engineering or
to

his mind that little which
technically will be forthcoming;
possesses endless possibilities for

him

to

the

local

no movement.

employed
proposed

new

is

A

and

may make up

engineer

the province with estimates of the rates for which
the commission will undertake to supply electric
power. The rate per horsepower for Toronto is
Hamilton,
$14.15 minimum and $i6.6r maximum
$13.97 and $16.25; St. Thomas, $21.10 and $23.76;
others range between these extremes.
The International Waterways Commission has
filed a report with the Dominion government which
Canal
rejects the application of the Minnesota
Power Company of Duluth for permission to divert certain waters from the Birch Lake drainage
basin in St. Louis and Lake counties, Minnesota.
The application was resisted by the city of Winnipeg, Man., and the town of Fort Francis, Ont.,
and also by the Rainy River Improvement Com;

.

;

;
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the Rainy River Navigation Company, the
Ontario and Minnesota Power Company and E.
W. Backus, who held certain concessions from
the Ontario government. The commission recom-

cities,

mended

tem of

pany,

tional

treaty

a

govern diversion of interna-

to

delegation from the City Council of Montreal
has received from Sir Wilfrid Laurier a promise
that the government would lease or sell the power
of the Beauharnois Canal to Montreal at a reasonable figure, on condition that $60,000 was immediately expended on the repair of the canal
$20,000 for maintenance, and $1,000,000 to establish
a plant.
He said that Beauharnois and Valleyfield
would have to get power for municipal purposes
and Montreal would get the remainder. The construction of the works and the rates for electric
power would be under the control of the Railway
Commission of Canada. If Montreal fails to accept this proposition and undertake the work, the
government will lease to a private company on
the same conditions.
The management of the Montreal Street Railway
Company has about completed the details in connection with the contemplated extensions and improvements to its system throughout the island of
Montreal. The managing director states that the
terminal-railway system will be taken over by the

company on lanuary 1st.
The Capital Power Company of Deschenes, on
the Quebec side of the Ottawa River, opposite this
has sold out to the Canadian Pacific Railway
for the sum of $240,000. The railway
company owns the Hull electric-railway line, running from Ottawa to Aylmer, Que., a distance of
eight miles, and proposes to electrify its suburban
branches and other short lines. The Capital Power
Company was formed about six years ago, with
a capital stock of $400,000. A total revenue was
secured amounting to $25,000 or $30,000 per year.
Expense of operation was comparatively light, beW.
ing only about $8,000 a year.
city,

Company

—

Winnipeg, Man., December 8. The city engineer
of Edmonton, Alberta, has reported to the City
Council that the electric-light plant must be enlarged at once, 'as it is being run to its maximum
capacity and power is not sufficient to supply all
customers. J. G. Kinnaird is treasurer of Edmonton.

The Crows NeSt Pass Coal Company

has decided to build a large power plant at Elko. B. C.
A. Aberill, hydraulic engineer for the Allis-Chalmers Company, Montreal, and J. O. Gallice have
been engaged in connection with the work. GenC, is in
eral Manager Lindsay of Fernie, B.
charge.
The floating ice in the Lac du Bonnet River
has interfered with the power plant of the Winnipeg Electric Company, and consequently Winnipeg has been short of power for several days past.
Wilford Phillips, Winnipeg, is general manager of
the company.
The Winnipeg Electric Company is being sued
by the city of Winnipeg in connection with the
bringing of power into the city limits, the city
claiming that the company's charter does not permit of this. The company has filed a defense.
The case will be carried to the higher courts.

The Saskatchewan Telephone Company is now
engaged on a long-distance line to Milestone, and
when the system is installed there they will push
on to Lang, Saskatchewan. The company has
and
plans for a number of long-distance lines
local systems, which will be installed as rapidly
as

via Middlefield, with a branch to Guilford,
Durham, which will connect with the Shore
Line electric railway at Guilford.

via

The

R- R-

possible.

final

transfer of the control of the'

Ray

sys-

companies of
Hartford Rail-

electric railways to subsidiary

York, New Haven and
Company was made on December 3d.
West End politicians and property owners

the

waterways.

A

December

New

road

are
the Boston Elevated Railway"
Company's latest route for an elevated structure
between the North Station and the Charles River
Dam a portion of the Boston and Cambridge
rapid transit line.
Among the securities sold at auction in Boston
last Wednesday were five shares Salem Electric
Light Company's stock at 20i}i; 59 shares West
End Street Railway Company's common stock at
93/4
3 2 shares American Telephone and Telegraph Company's stock at 136, and Massachusetts
Electric Company's common stock scrip amounting to $75 for $16.
B.

opposing

strongly

—

;

New
New York

city,

York.

December

8.

— Attendance

and

business done at the automobile show at the Grand
Central Palace, this city, show great interest in
the exhibition, given by the New York Motor Club.
At a smoker, President W. J. P. Moore of the
club welcomed the guests, and brief talks on the
show and its influence upon the automobile industry were made by A. G. Batchelder and Alfred
Reeves. All of the out-of-town agents and manufacturing representatives expressed general satisfaction at the successful opening of the Grand
Central Palace exhibit.
The official records show
that 12,000 persons inspected the cars last Saturday
night.
No less than five high-powered cars, the
least expensive being priced at $7,000, were sold, a
record for the first day of a motor-car exhibition.
Of the smaller and less expensive cars many orders were booked.
Even the accessory manufacturers, who make exhibits merely to offset the
show of their competitors, and who expect no immediate results, were highly pleased at the business done.
Carlisle, counsel for the Atlantic TeleJohn
phone, which has applied for a franchise to operan Independent telephone system, declares
ate
that if the Board of Estimate grants to the New
York Telephone Company and its subsidiary concern in Brooklyn the exclusive right to the telephone business in this city, as has been requested,

G

would establish a monopoly in direct violation
and defiance of the state law. The question raised
by Mr. Carlisle has compelled the board to refer
it

the matter of the franchises until the correctness
of the statement can be determined.
The Rapid Transit Commission will probably advertise for bids for five new subways within the
next month.
The joint sub-committee of the
Board of Estimate and the Rapid Transit Commission met this
week and approved the routes
planned by the latter body for subways on Seventh, Eighth, Third and Lexington avenues, as
well as for the so-called Coler subway, which, if
built, will run from the Bronx downtown, across
the new Manhattan bridge when it is finished, and

under Fourth Avenue, Brooklyn, to Coney Island.
The action of the sub-committee of the two bodies
was brought about by Controller Metz, who was
asked at the last meeting of the Rapid Transit
Commission to expedite the -approval by the Board
of Estimate of the plans of the Rapid Transit Commission.
Work on one or more of the new subway routes may be begun in April next, according to an estimate made Thursday by Chief Engineer Rice to the Rapid Transit Commission.
This, of course, providing bidders appear in response to the commission's invitation.
The board
at Mr. Rice's suggestion passed a resolution to
have pipe galleries planned and built in all future
subways.
The second annual dinner of the men of the construction, engineering and maintenance departments
of the New York Central was held at the Hotel
Astor Wednesday night.
These dinners were established by the New York Central men a year
bring
ago to
the departments into closer touch
and keep alive the friendships between the workers
in
each. About
men were seated.
175
Among them were Vice-president W. J. Wilgus,
General Manager A. H. Smith and Chief Engineer
'

New

England.
December 8.— M. W. Alexander,

engineer
Boston
with the General Electric Company, delivered an
address on the needs of education from the manufacturers' standpoint before the Social Education

Congress
1st.
Mr.

meeting in Boston on December
Alexander is vice-president of the Naat

its

tional Society for the
declared
cation.

Promotion of Industrial Edu-

that the educational system
He
had not yet answered the industries' demands for
skilled hands and that skill among the trades had
not developed with the development of the system
The manufacturer helped to solve
of industries.
the problem, he said, by providing shop schools or
training rooms to initiate the boys into the trade,
and this worked to the equal advantage of employer and employe.
The Boston aldermen have granted the Boston
Independent Telephone Company leave to withdraw its petition for a franchise, it having been
represented that the company would not be ready
This is the second time
to do business this year.
this action has been taken on this petition
the
previous
having been
vote
reconsidered.
The
Metropolitan Home Telephone Company's petition
for a franchise has been on the table since the
board reconsidered its vote granting leave to withdraw.
The Danbury and Bethel Gas and Electric Company is planning improvements to its plants at
Danbury and Bethel, Conn., which will cost $50,-

G. W. Kittridge.
The dinner was elaborately
planned, the grand banquet hall of the Astor being
used.
The speeches were on railroad topics of immediate interest to the diners. The menus were in
blue print, typical of the work of the engineers.
C.

—

000.

.

Middletown and M'eriden (Conn.) business men
have appointed a committee to secure a legislative
charter for an electric railway between the two

I.

C

Ohio.
Cleveland,

December

8.

—

J.

R. Nutt, representing

the Citizens' Savings and Trust Company of Cleveland, purchased the property of the Toledo and
Western Railway Company for $337,574.75, his being
the only bid offered. In addition to the purchase
price, Mr. Nutt will have to meet interest on the
bonds due last July, and amounting to $37,500.
The sale was made subject to three mortgages.
It was expected that several other bids would be
submitted, but no others were offered.
An application has been made' for a franchise

15,

1906

in Newark by the Ohio Central Traction Company, which was formed to build a line from that
place to Lancaster.
It is said that the men backing this enterprise are in position to build the
road without help from outside people, if they
so desire.
The president is W. P. Cosgrove of
Zanesville, and Attorney E. C. Irvine of Columbus
is
the secretary.
The November statement of the Toledo Railways
and Light Company shows an increase in gross
receipts of $11,000.
This is an excellent showing
for the month.
The statement of the Northern
Ohio Traction and Light Company shows a gain
of $15,700 in gross receipts. This road is making
an excellent showing since the Canton-Akron roads

were taken over.

The Columbus and
steam road that is to
rangements with the
Second Street bridge

Lake Michigan, the Schoepf
be

electrified,

has

made

ar-

commissioners to cross the
over the Auglaize River at
Defiance, thus gaining an entrance to the business
portion of the town.
A franchise was granted
for this purpose some time ago.
Contracts have
been let for electrifying the line, and it is believed
that interurban cars will be in operation between
Lima and Defiance by early spring. This is the
first electric road for the town.
At a meeting of the stockholders of the Cleveland and Sharon Traction Company, which was
incorporated a few weeks ago with a capital stock
of $2,500,000, the following-named
officers
were
chosen: President, F. B. Morgan, Cleveland; vicepresident and secretary, James Blake, Brooklyn,
N. Y. treasurer, C. F. Clendenning, New York
assistant secretary and treasurer, P. F. Morgan,
;

Cleveland.

Henry A.

Everett, H. Clark Ford, R. A. HarE. G. Tillotson and H. P. Mcintosh have
been selected by the bondholders as a committee
to look after their interests in the Eastern Ohio

man,

Traction Company, whose property will probably
be sold by order of court within a short time.
At a meeting in Findlay a few days ago business
men of that place, Norwalk and Tiffin effected
a preliminary organization of the Cleveland and
Interurban Company for the purpose of building
an electric road from Norwalk to Bluffton, Ind.,
where it would connect with other lines operating
into Indianapolis.
Citizens of Chillicothe and Hillsboro have taken
the preliminary steps toward the organization of
the Cincinnati, Bainbridge and Chillicothe Traction
Company for the purpose of building an electric
road connecting these points.
In a case against the old Mt. Auburn Cable
Company of Cincinnati, the Supreme Court has
held that the purchasers of bonds who receive stock
as a bonus must pay the face value of the certificates in case -the cpmpany needs money.
The

holders of stock cannot be assessed until bondholders have paid up for what they get in the
way of stock bonuses.
The new electric plant in the City Hall at
Cleveland is now furnishing lights for all the city
departments. For a time current was purchased
of M. A. Bradley, who operates a plant for lighting the Bradley buildings.
Application has been made for a franchise at
Norwood by the Cincinnati Gas and Electric Company on the basis of 11 cents per kilowatt-hour
for lights for public buildings and private consumers for the first 10 years after the passage of
the ordinance. If a reduction is made in Cincinnati at any time within the life of the franchise,
the same reduction shall be made at Norwood.
minimum charge of $1 is provided for.
The Cleveland Alcohol Company has been incorporated with a capital stock of $100,000 for the
purpose of making denatured alcohol. J. J. Phillips and others are interested.
O. M. C.

A

Michigan.
Grand Rapids, December

—The

Board of PubMich., has renewed
a contract with the General Electric Company for
supplying the electric-light plant with transformers.
Meters will be supplied by the Fort Wayne company.
The Edison company of Detroit is seeking a
franchise in Mount Clemens to supply the city with
light at I2J4 cents, as against a present price of
20 cents. The rate will be cheaper than the Detroit
rate, for
some classes of business. It is
talked among members of the Detroit council that
a rival company may invade the field of the Detroit
Edison Company. However, that city is now getting a cheaper rate per arc light than any other
place where conditions may be compared. Detroit
consumers are paying $34.09 annually, while Grand
Rapids, with a municipal plant, is paying $35.14.
In other cities the cost exceeds $50. Columbus,
Ohio,, with municipal ownership, pays $49.15.
Houghton is considering the installation of a
municipal lighting plant. The Houghton County
Electric Light Company is asking for a renewal
of its contract with the city. The company agrees
to furnish arc lights on a 10-year contract for $76
a lamp per year
five-year contract, $81
threeyear contract, $84. Incandescent lighting, 10-year
contract, seven cents; five-year, 8.1 cents; threeyear, 10 cents
Gem lamps are to be furnished
lic

Works

at

South

;

8.

Haven,

;

December

15,
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under the contract, where arcs are not necessary,
at proportionate prices of $20, $24 and $26.
The Northern Light and Power Company is
ready to build two dams on the Flint River, between Saginaw and Flint, and is now seeking a
franchise to sell its power in Bay City, at $30
per horsepower per annum, on a 10-hour basis.
General Manager W. B. Woodberry and Long-

Manager G. M. Lathrop of the Home
Telephone Company of Detroit have been in Grand
Rapids the past week examining the Citizens' system here and consulting with Secretary Fisher
and General Manager Tarte. About $500,000 has
distance

company.
One million feet of conduit has been laid, and
been

already
3.500

expended by the

distributing poles

Detroit

placed.

D. Kauffman and C. O. Wilhelm of Elkhart,
Ind.,
are planning to establish an Independent
telephone system in Dowagiac. A franchise for
such a system- is held by Lyman Rodgers, George
W. Moore, Eugene Gilbert, David Blish and R. N.
Connine. It is proposed to sell stock among the
citizens of Dowagiac and to have the line connect
with the Independent system for long-distance servL. -W. B.
ice.

W.

would invalidate its bonds. The syndicate owning
the road and also the Evansville and Princeton
traction line says it stands ready to expend $150,000 on the city lines and $275,000 on the traction
line if the change of name is made.
The Newcastle Union Railway Company is the

name

of a new company recently incorporated
with a papital stock of $50,000 to build and operate
an electric line to connect Newcastle, Sulphur
Springs and Middletown, a distance of 16 miles.
The incorporators are C. S. Hernly, C. W. Mouch,
T. B. Millikan and A. D. Osborn.
The Fort Wayne and Wabash Valley Traction
Company is stringing high-tension copper wire
along its entire system, to take the place of the
high-tension wire now in use, the latter being too
light to
transmit the increased voltage of the
electric power generator at the new power house
in Fort Wayne.
All the minor power houses will
be abandoned sub-stations are now being rebuilt,
enlarged and newly equipped, while the heavier
wire is being installed.
A party of surveyors has reached Bluffton, Ind.,
laying out the route for the new Cleveland-Indianapolis traction line between Tiffin, Ohio, and
;

and Decatur

Bluffton

—

Indianapolis,
1907 interurban
of Indiana, to be issued within a week or
two by the American Engineering Company, will
show 1,650 miles of electric railway in operation
in the state, 746 miles under construction and 570
miles projected. The projected mileage does not
include that of the proposed Chicago-New York
Air Line. Ten traction roads are shown entering
Station in Indianapolis.
the Traction Terminal
Three more will be added to this number during
Indianapolis,
are
the
the coming year. These
Indianapolis,
and Western, the
Crawfordsville
Newcastle and Toledo, and the Indianapolis and
Western. Data collected by the Engineering company show that by next July electric lines will
be completed between Indianapolis and Louisville,
Indianapolis and Terre Haute, Lafayette and LoWabash, Indianapolis and
and
gansport, Peru
Newcastle, Indianapolis and Crawfordsville, Rockport and Evansville, and Princeton and Vincennes,
and that by the following January lines will be
completed between Crawfordsville and Danville,
Shirley and Anderson, Greenfield and Max111.,
well, Newcastle and Muncie, Newcastle and Richmond, Newcastle and Winchester, and Winchester
and Portland.

timetables of the Indiana interurban
lines, in a neat folder, printed in two colors, has
This is the official folder of all
just been issued.
the interurban lines running into Indianapolis. No
other folder will be allowed to be distributed on
these lines. It is published by the Electric Railway
Advertising Company, Traction Terminal Building.
feature of the folder is a map of the interurban
lines of Indiana and Ohio.
It recently became known that the Toledo, St.
Louis and Western Railroad, known as the Clover
Leaf, issued a new junction tariff sheet, for both
passenger and freight traffic, which formally recognizes the so-called merger traction lines of
Indiana and provides for an interchange of busiSpecial permission to issue the
ness with them.
new tariff was given the Clover Leaf by the
official

A

Commerce Commission. The tariff was
with the commission on Novemer 10th, and
became effective 15 days later. The action of the
Clover Leaf is regarded, by other steam roads as
being almost revolutionary in character, as both
the Western and Central Passenger associations
have on their records resolutions that the steam
roads shall not in any way recognize their electric
competitors, either by issuing joint tariffs with
them or exchanging business by tariff agreements.
These resolutions were adopted when the electric
lines first began to present formidable opposition.
The Indianapolis and Eastern and the Dayton
and Western Traction companies are applying for
a new franchise to operate their cars through the

Interstate
filed

of Richmond.
City Council of Connersville has granted a
franchise to the Connersville Street and Interurban
Railway Company to build and operate a streetrailway system in Connersville.
Plans have been ordered by the Fort Wayne and
Wabash Valley Traction Company for the enlargement of its power house in Lafayette. Sufficient new machinery will be added to give this

city

The

horsepower.
A franchise has been granted to the Goshen,
South Bend and Chicago Railroad Company by
the commissioners of Laporte County, to build an
electric line northeast from Laporte to connect
with the main line of the Chicago and New York

plant

at

electric

being

least

2,200

railroad, the first section of

which

is

now

built.

of Public Works of Evansville has
refused the Evansville Street Railway Company
the right to change its name to the Evansville
and Southern Indiana Railway Company, unless
the company agrees to pave the street 18 inches
on each side of the track, in addition to paving
between the tracks. The company refuses to agree
to this additional liability, on the ground that it

The Board

Indiana.
reports

that

Indiana during the year ended June 30, 1906, 342
people were killed and 4,313 were injured by railroads, or in connection with the business of railroads.
There was a total of 27 killed and 300
injured on account of collisions, which the commission claims was wholly due to the lack of a
block system. The commission will ask the Legislature for a law requiring block systems arid
a rigid penalty for the non-observance.
The Western Union Telegraph Company is complaining because the traction company's high-tensioned wires are putting the telegraph company
out of business in the vicinity of Connersville.
Mr. B. Bishop, an authority on such matters, says
the 13,000 volts is sufficiently powerful to affect
parallel wires within 500 feet of it.
D. H. Talbert of Indianapolis has secured a
patent on the concrete railroad tie, which is attracting favorable attention from steam and traction railroad men. The tie is made of concrete,
about the size of an ordinary wooden tie, with a
hollow pipe running through it lengthwise. The
in

map

The

in

The Indiana Railroad Commission

Indiana.
December 8. The
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to the tie by iron spikes, which
tie and enter the hollow
spikes
are held in place by a key
pipe, where the
driven through a mortise in the spike. The rail
sets directly on a block of wood, which is embedded in the cement tie, and forms a cushion.
J. M. Lail has secured an interest in the patent
S. S.
and insists that the tie has a great future.
rail

is

fastened

run down through the

Mexico.

—

Mexico City, December 6. The federal government has granted to the Inde Gold Mining Company a concession for the installation and operation of a hydro-electric plant on the Sestine River
in the state of Durango.
It is stated that this
plant will be one of the largest enterprises of

kind
only

in

Western Mexico.

The company

supply its own mines and mills with elecenergy, but it is proposed to construct transmission lines to a number of towns and mining
camps in that section.
large dam will be built
across the Sestine River near the town of Inde
to supply the initial power.
H. D. Crowder, superintendent of the Inde Gold Mining Company,
will be in charge of the installation work.
The plant of the Lerdo and Torreon Electric
Light and Power Company at Torreon is being
enlarged and improved.
A. C. Nash, general manager of the streetrailway system in Chihuahua, has obtained a concession from the state and municipal governments
for the construction of a complete system of
electric street railways in the city.
It is understood that Mr. Nash is acting as the representative
of the owners of the existing street-railway system
and that the mule-car lines will be converted into
electric traction and the system extended to cover
many more miles of streets.
The Puebla Tramways, Light and Power Company, the Canadian concern which recently purchased the properties of the City and Industrial
Railways and the Electric Lighting companies of
Puebla, will begin the work of changing the existing street-railway system of Puebla to electric
traction as soon as the waterworks system, now
under construction, is finished. It is expected that
the reconstruction can be commenced early next
month. In addition to changing the mule-car system into electric lines, extensions will be built to
important suburban towns and industrial centers.
This company is also preparing to install a hydro-electric plant at the Tuxpango Waterfalls on
the Rio Blanco, near Orizaba. These waterfalls
were purchased from Messrs. Oscar Braniff and
George Braniff of Mexico City, and a complete
survey has since been made for the proposed
hydro-electric plant. It is planned to develop 20,000 horsepower, which will be transmitted to
Puebla, Orizaba and other cities by transmission
lines.
The electric-lighting plant in Puebla which
the company purchased will also be enlarged and
improved. The company has a capital stock of

A

W.

$6,000,000 gold.

—

W. Underwood.
The Peoria, Bloomington and Champaign Railway Company has filed a big mortgage to secure
an issue of $3,000,000 worth of bonds. The mortgage is made out to the Central Trust Company of
Chicago. By the terms of the agreement $2,000,000
to be forthcoming at once and $1,000,000 is held
in reserve for construction purposes and extenThis is a part of the Illinois Traction Comsions.
is

The Cullen Construction Company has finished
the concrete work on the Illinois Traction Comand

the

Stroebel

Construction

Company has started the steel work.
The electric road of the Galesburg and Kewanee
Electric Traction Company was opened this week
between Galva and Kewanee. The road between
Galva and Galesburg will be started

in the spring.
of Springfield has signed the
ordinance recently passed by the City Council
granting the Springfield and Southeastern a franThe ordinance calls for much
chise in that city.
paving and a compensation of 10 cents per carmile after the third year, and 12 cents after the
It is a 50-year franchise, and allows
tenth year.
other interurbans to enter the city over its tracks
by prorating cost of operation, interest on investment included as a cost item. To give a threecent local fare, and give and take transfers on that
basis, when arrangements can be completed, are

Mayor Devereaux

required.

The
cember

Traction Company expects to open
between Lincoln and Springfield by De-

Illinois

the line

5.

—The

United Rail-

a great deal during the
last month, in the way of opening up new electric
About
lines
and rushing reconstruction work.
3,000 men are at work, and the force will be inThere is still comcreased to 4,500 if possible.
plaint,
however, as to insufficiency of cars, although the operation of new lines has relieved the
congestion of cars on Fillmore and other streets.
This company's Polk and Larkin Street line,
which was formerly a cable road, has been placed
in operation as an electric road extending from

has

accomplished

Ninth and Mission streets to Polk and Pacific
Avenue. The Hayes Street trolley line is now in
operation, being a reconstructed cable road as far
«west as Fillmore Street.
A new Pacific Coast record has been set by the
Point
station
at
government wireless-telegraph
Loma, near San Diego, Cal., which exchanged
naval
station
December
4th
with
the
messages on
The distance covered was
at Bremerton, Wash.
1,200 miles, which has never been equaled on the
coast since wireless plants were established.

The Los Angeles Interurban Company, which

pany's system.

pany bridge here,

D. H.

Pacific Slope.
roads

Peoria, December 8.
Senator Henry N. Evans
of Aurora, president of the Interstate Independent
Telephone and Telegraph Company, and E. R.
Conklin, manager of the company, were in Peoria
Senator Evans said he expected his
this week.
company would soon have a long-distance line between Peoria and Chicago.
The Standard Electric Storage Battery Companv
of Chicago has been incorporated with a capital of
Incor$15,000 to manufacture electric supplies.
porators are A. C. forbett, Louis £. Otto and A.

its

not

trical

San Francisco, December
Illinois.

will

15th.

The Chicago and Alton has taken

off the

inter-

urban service between Pontiac and Bloomington.
These are the last of the interurban competitive
trains, which were put on about a year and a half
All on the south end have been off for some
ago.
V. N.
time.

operates electric railroads radiating from Los Angeles, has closed a contract with the Allis-Chalmers Company for three 1,000-kilowatt motor-generator sets, which are to be installed in outlying
sub-stations in the Los Angeles district.
It is reported that the Central Light and Power
Company, which had a steam-power station in the
Parrott Building in San Francisco before the great
fire,
will soon close a deal for the sale of its
system to the Pacific Gas and Electric Company
instead of carrying out its plans for the installation of a new generating plant in the southern
part of the city. There was some salvage claimed

on the burned machinery and boilers, and a good
deal of the underground distribution system could
be

utilized

again

if

necessary.

The Colusa County Telephone Company, which
recently incorporated, with Williams, Cal., as
the place of business, by C. L. Donohoe and his
associates, will soon commence the construction of
its lines throughout the county.
It is announced that the American Bell Telephone interests propose to secure franchises in
Nevada and buy out the existing private telephone
lines, which are of limited extent and need good
with all the mining
long-distance connections
camps and the outside world.
An interurban electric-railway system of considerable scope is projected by Stone and Webster of Boston, which firm owns the street-railway

was
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The expenditure of
during 1907 for the
construction of electric lines connecting the towns
system

of

contemplated

is

Whatcom counties.
Power Company has been incorpo-

Snohomish,

of

Wash.

Seattle,

$2,000,000

Skagil

and

The Sierra
rated in Los Angeles, with a capital stock of $2,by

000,000,

Chaffey and

W. Swanwick, George

J.

Walter M. Rose.
The San Bernardino Interurban Railway has
been incorporated by Victor Smith, H. E. Harris
and A. G. Kendall, with a capitalization of $1,000,for the purpose of building an electric road
connecting San Bernardino, Cal., with Rialto, Ontario, Riverside and Redlands.
The Pacific Auxiliary Fire Alarm Company, operating the Gamewell system, had, before the fire,,
the largest number of customers of any auxiliary
company in the countrv. excepting the Manhattan,
operating in New York. It had about 2,500 auxiliary stations in operation, nearly two-thirds of
The
which were destroyed in the conflagration.
reconstruct its
Pacific company has decided to
business
its
system in San Francisco and extend
It is doing this
with the growth of the new city.
rapidly and expects to have in service within six
A.
months fully 1,000 new stations.
000,

PERSONAL.
The death of Richard Emory, former general
manager of the Appleyard electric-railway properOhio,

in

ties

cently

is

San

in

reported

as

having occurred

re-

Cal.

Jose,

Albert Sloan of Spencer, Ind., has been appointed manager of the telephone system of the
House of Representatives in Washington, D. C,
and has entered upon the duties of his new
,

position.

The

of

Electrician

London

understands

that

(Wis.) flushing works. Peter Koehler, Milwaukee,
may be adddressed.

Wis.,

The plant of the Clearfield (Pa.) Light and
Power Company has been damaged by an explosion.
The loss is $75,000.
The Medford (Wis.) Light and Heating Company has increased its capital stock from $20,000
for the purpose of making improvements.

With the aid of the Legal Digest on gasoline
lighting permits, prepared by Victor L. Scott of
the commercial department of the San Antonio
(Tex.) Gas and Electric Company, it is said that
that company in 60 days secured an annual revenue of about $7,000 which formerly went to gasoline plants.
A member of the San Antonio company says that he does not think that gasoline
lights can ever rival electricity at any price, where
the position of the insurance underwriters and the
United States Supreme Court decisions are laid
bare to the public as in Scott's Legal Digest.

The Treasury Department of tire United States
government recently contracted with the Moore
Electrical Company of Newark, N. J., to light the
entire west side of the mezzanine floor of the

New

York postoffice with
installation will consist of
Moore tubing, and is to

retiring

Angot.
assistant superintendent of the
Third District, Western Division, Western Union
Telegraph Company, at Denver, Colo., has been

E.

S.

Leonard,

promoted

be

to

superintendent

at

Omaha, Neb.,

of that district, filling the vacancy caused by the
death recently of Mr. C. B. Horton.
Prof. J.
physics at

Thomson, professor of experimental

J.

the University of Cambridge, England,
has been awarded the Nobel prize for researches
H. Moissan, prointo the nature of electricity.
fessor of chemistry at the Sorbonne, Paris, was
awarded the Nobel chemistry prize for his experiments in the isolation of flourine, his researches
regarding the nature of that element and his application of the electric furnace to the service of
President Roosevelt received the Nobel
science.
peace prize.

reported from Akron, Ohio, that M'r. H. B.
of that city is about to retire from business
Mr. Camp is the founder
at the age of 68 years.
of the well-known H. B. Camp Company, which
manufactures vitrified conduit in Akron, but has
not been connected with the company for the last
four years.
He is president of the Colonial Sign
and Insulator Company and other concerns and
The manis director in several other companies.
agement of his interests will be taken up by his
It is

Camp

Mr. Camp,
sons, Henry H. and Louis W. Camp.
has the good wishes of the electrical fraternity, in
which he

is

ager of the Electric Storage Battery Company of
Philadelphia, and has been connected with the
electrical industry since 1890, when he entered the
service of the Thomson-Houston Electric Company.
He is one of the directors of the Chicago
Electrical Show, and is one of the most widely
known and best liked of the electrical men of
the Middle West. He is the recipient of hearty
congratulations.

ELECTRIC LIGHTING.
The

city of Blue Springs, Neb., has granted
electric-light franchise to H. T. Clark.

Wadsworth

Herbert
an

electric

and

is

seeking

gas-lighting

plant

a

franchise
in

an
for

Davenport,

Iowa.

The Hennessey Electric Light and Power Company has been granted a franchise in Hennessey,
Okla.

An
yards
of

electric-light

of

Sioux

plant

is

being installed in the
Brick Company

Sioux City Paving
City, Iowa.

the

The Hamilton
ilton,

Electric Light Company of HamTexas, has been incorporated with a capital

stock

of

On

$10,000.

Vieverman has petitioned the council of

F.

Traverse City,
and operate an

The

30th bids will be received for
furnishing and installing electric-light machinery
in the pumping stations of the Kinnickinnic River

Mich.,
electric

directors

Company,

of

for a franchise
railway.

the

Prophetstown,

issue $2,000,000 in bonds
structing electric roads.

to

build

Rock River Construction
111.,

for

are
arranging to
the purpose of con-

The Edison Electric and Illuminating Company
of Cumberland, Md., which controls the Cumberland electric railway, is making improvements to
the plant to the value of $50,000. A large turbine
engine, of the condensing type, 750 horsepower, has
been installed.
The Puyallup

(Wash.) Valley Northern ElecTransit Company has been organized
capital stock of $3,000,000.
Fred J. C.

Rapid

tric

with

a

W. Fullmer are among the orThe company proposes to build a dirct
line from Tacoma to the valley.
The Nevada, Mason and Los Angeles Railway
Company has been organized at Yerington, Nev.,
with a capitalization of $1,000,000.
Newton Evans
of Los Angeles is president of the new companv,
Chamberlain and

ganizers.

which has projected an

electric road from Wellingto Wabuska, Nev., connecting with railroads
running south to Los Angeles. The proposed line
will traverse a rich mining district and will secure
electric power from the Truckee River General

ton

Company.

Electric

POWER TRANSMISSION,
The Desert Water Power Company

of Kingman, Arizona, has closed a contract for an AllisChalmers 1,500-kilowatt three-phase engine generator for its new electric plant for supplying power
in the mining regions.
About 1,800 horsepower in

Edgmoor water-tube

boilers

will

also

be installed

A

of New Mexico and Missouri capibeing organized to install a large hydroelectric plant on the Penasco River at a point
about 50 miles west of Artesia, N. M. Among
those who are interested in the project are J. B.
Quigley, an electrical engineer of St. Louis, Mo,
A. L. Ross of Versailles, Mb., and D. M. Ross
of Artesia. A survey for the proposed plant has
been made under the direction of William Benson,
and a supplementary survey is now being made
by A. M. Meyers of Kansas City. It is estimated
that the proposed plant will cost about $250,000.
Transmission lines will be built to Artesia, Roswell, Carlsbad, Hagerman, Lakewood and a number of other towns of the Pecos River Valley.
An important consolidation, of all the waterpower
interests that are claimed by private persons along
the line of the Chicago Drainage Canal and the
Des Plaines River down as far as the head of the
Illinois River has been effected, according to a

company

talists

is

_

from Joliet, 111., and was made public a
few days ago, when deeds were recorded transferring to the Economy Light and Power Company all the lands purchased by the Munro-Gaylord
syndicate and carrying with them the riparian
rights along the channel and river.
The capital

dispatch

the

Economy company has been

$3,500,000,
in

sible

at

increased to
will be expended at once
(he 15,000 horsepower that is posJoliet and
the
Channahon Fall.

and $2,000,000

developing

Lake
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PUBLICATIONS.
Continuing

up-to-date advertising literature,
the latest thing in this line from Pass & Seymour,
Solvay, N. Y., has reference to P & S standard
brass wall sockets the ones with the double pole.
This company is confident that its electrical specialties will not only please the buyer, but will
its

—

save him money.

The Sprague
has issued two

Electric

new

Company of New York
One of them gives

bulletins.

illustrated descriptions of the different types of
electric hoists and cranes built by the company.
The other is a well-illustrated bulletin describing
the electrical equipment of the Hotel Gotham,
York city. The illustrations include views of the

New

generator,

laundry,

vacuum-cleaning

and

pumping

equipments.

A new

weekly

engineering journal with
is being launched
in London, England, and will make its first appearance on January 3, 1907. Mr. F. Charles Raphael,
for 10 years associated with the London Electrician, is the editor and managing director of the
new journal. Among the contributors will be H.
F. Parshall, A. P. Trotter, Philip Dawson
and
the

title

many

electrical

"Electrical Engineering"

rthers.

No. 1510 has been issued by the AllisChalmers Company of Milwaukee, Wis., and conBulletin

information concerning Allis-Chalmers directconnected Reynolds Corliss engines, heavy-duty
pattern.
The bulletin is illustrated with cuts of
the various types of engines, direct connected to
generators. A short comparison is made between
the relative advantages of direct-connected and
belt-driven units and a list of the information
that is required in making estimates is given.
tains

The last of the 14 papers covering the progress
of stream measurements for the calendar year
1905 has recently been issued by -the United States
Geological Survey, so that the series is now complete.
They are listed under the head of Water
Supply and Irrigation Papers and range in number from 165 to 178 inclusive.
limited number
of these papers are held by the Geological Survey
for free distributions. Applications sent to the
Survey should be addressed to The Director,
United
States
Geological
Survey, Washington,
D. C.

A

The

General Electric Company has sent out
Nos. 4466, 4470 and 4473. Bulletin No.
4466 supersedes No. 4398 and describes and illustrates
remote-control field rheostats for railway
generators and rotary converters. Bulletin No.
4470 describes the electric motor in sawmill work
bulletins

and contains

illustrations showing induction motors
operation driving various classes of machinery
used in sawmill equipments. Bulletin No. 4473
contains a complete description of the GE-81 railway motor, giving illustrations of the complete
motor and parts. Diagrams are included giving
characteristic curves of the motor and its dimenin

sions.

A very complete description of electric mine
locomotives is given in Bulletin No. 4468, issued
by the General Electric Company of Schenectady,
N. Y. The bulletin contains a short history of
the electric mine locomotive and a description of
the salient features of the mine locomotives made
by the General Electric Company. The cost of
mine haulage by electric locomotives and the approximate cost of equipments are set forth. The
bulletin is profusely illustrated with views of many
different equipments in various parts of the world
and the details of standard equipments are shown.
Besides being interesting, the bulletin is full of
good information.

SOCIETIES

there.

of

December

replace

ELECTRIC RAILWAYS.
W.

well known.

A wedding that is of interest to the electrical
fraternity was celebrated in Chicago on December
12th,
when Miss Gwendolin Shaw was married
to Mr. Godfrey H. Atkin, at St. Paul's Episcopal
Church, Chicago. Mr. Atkin is the Chicago man-

the Moore light. This
more than 1,000 feet of

about 525 16candlepower incandescent
lamps
formerly used.
The Moore tubes will not use more than 20 kilowatts per hour, but will produce an illuminating
effect at least five times brighter, it is said, than
the whole system of incandescent lamps, although
the incandescent lamps were using about 27 kilowatts.
This installation will be interesting from
both scientific and commercial standpoints. The
contrast between the Moore light and the mercury
tubes on the opposite side of the same floor will
be noted.

from the directorProfessor Mascart
ship of the Central Bureau of Meteorology in
Paris, and will be succeeded in January by Mr.
is

December

AND SCHOOLS.

At a

recent meeting of the Ohio Fire Prevention Association, held at the Hartman Hotel in
Columbus, the law and ordinance committee, which
has been investigating the advisability of attempting to secure the adoption of an electrical code
in the towns and cities
of the state, reported
favorably and suggested that the Chicago code be
examined.
Some advised that the National Code
be used. They are much alike.. After considerable
discussion the matter was left with the law and
order committee and the executive committee to
report at the next meeting.
The state will be
districted and the work of presenting the Code,

when decided upon,
mittees.
will be

will

be done by special com-

Indications are that some important
done by the association.

work

In the interest of the National Electric Light
Association, Mr. Paul Liipke, editor of the Question Box, requests the prompt forwarding of all
questions recently accumulated or that may occur
to
friends
of the association within the next
month. If at all possible it is desired to have
the material early enough so that the questions
may be properly arranged in rational sequence
and embodied in one single list. The value of
the Question Box could be enhanced by so arranging the
subjects
as
to
make practically
continuous reading. This was tried to some extent last year, but the period over which the
receipt of returns extended prohibited a consistent

December
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15,

out of the plan. For this reason Mr.
Lupke is supplying blanks upon which questions
can be entered and then sent to him at 222 East
Prompt co-operation
State Street. Trenton, N. J.
of all friends will bring success.
carrying

connection with the fifteenth annual convention of the Northwestern Electrical Association in
Chicago next month, arrangements have been made
whereby the association badge will admit members
to the Electrical Show at the Coliseum.
The convention will be held in the Coliseum Annex January 16th, 17th and 18th. Mr. B. C. Adams of
Lincoln, Neb., is secretary.
In

TRADE NEWS.
The directors of the Alexandria Light and Power
Company of Alexandria, Ind., have decided to en-

493

ized india rubber, 5,000 copper tapes for 100-pound
wire and No. 6 insulators (to be in bundles of 100
each), 5.000 copper binders for 100-pound wire
and No. 6 insulators (to be in bundles of 100
each). Part of order to be placed by agent-general
for South Australia, 1 Crosby Square E. C, London, England. Bids will also be received until
January 14th by the postmaster-general at Melbourne, Australia, for 9,000 magneto wall telephone
sets.

E. S. Prindiville, well-known in Chicago for his
energetic and aggressive work in behalf of the
Chicago, Burlington and Quincy Railway Company,
has recently been appointed traveling passenger
agent for his road and transferred to Pittsburg,
with headquarters at 506 Smithfield Street.
Mr.
Prindiville succeeds J. P. Drake in the Pittsburg

appointment.

large the plant and purchase additional machinery.
F.T. Manahan has purchased the
supply business of the M. & M'. Electric
in South McAlester, I. T.

BUSINESS.

electrical

Company

Bids will be received December 26th for the
furnishing and erection of apparatus to completely
equip the heating, lighting and power plant for
the Capitol Building and other buildings. The apparatus will consist of engines, generators, switchboards, boilers, pumps, condensers, steamfitting and
all other necessary appliances to connect the same
in several parts, and for complete sub-station apparatus for the various buildings. Elliot Woods,
superintendent, United States Capitol Building and
Grounds, or E. A. Hitchcock, secretary, may be
addressed. This is the plant for which the original plans and specifications were rejected and new
ones ordered, details of which have appeared in
the Western Electrician.
Bids will be received until January 9, 1007, by
for
Adelaide,
Australia,
postmaster-general,
the
io.ooo No. 5 porcelain insulators, 5,000 No. 6
porcelain insulators, 2,000 No. 8 porcelain insulators, 10 tons hand-drawn copper wire (100 pounds
to the mile), four tons phosphor-bronze wire, five
tons galvanized-iron wire (400 pounds to the mile),
one ton galvanized-iron tie wire (60 pounds to the
mile), 10 miles No. 18 wire insulated with vulcan-

The

Electric Storage Battery Company of Philadelphia,
manufacturer of the Chloride accumulator, has installed four of the eight sub-station
batteries contracted for by the New York Central
and Hudson River Railroad Company, for use in
connection with the electrification of the New
York terminal. The batteries now in operation
are located, respectively, at Bronx Park, Kings

Bridge.
capacity

Mott Haven and

Fiftieth Street.
The total
eight sub-stations will be 60,000
One of the two exciter batteries con
by the same company has also been

of

the

horsepower.
tracted

for

installed

Port Morris.

at

The

increase in the volume of business which
the Western Electric is turning out is well shown
by a comparison, says the Wall Street Journal, of
the number of its employes at the end of 1905
and at present. December 31st last the company

was

employing

men.

19,704

On

November

1st

the company had on its payrolls a total of 24,608
hands, an increase of approximately 5,000, or 25
per cent., during the 10 months. The Western
Electric has been making additions to its plant
almost every month during the year. In addition
to the immense shops at Chicago and New York,
the company has factories at several other points

in the country,

such as San Francisco; also works
London and Antwerp.
The American Hide and Leather Company has
contracted with Allis-Chahners Company to fur-

in

nish one of the latter's horizontal Corliss engines
of the heavy-duty type, which will be belted to
line shafting and capable of supplying 500 horsepower in the Hide and Leather Company's Milwaukee plant.
The M'idvale Steel Company of
Philadelphia has also ordered from the Allis-Chalmers Company a heavy-duty cross-compound engine, with cylinder 30 and 48 by 48 inches, for
direct-connection to an electric generator, to be
installed in its plant at Nicetown, Pa.

The Union Switch and Signal Company of
Swissvale, Pa., has just been awarded the entire
contract for the interlocking and signaling of the
great terminal station now being constructed in
Washington, D. C. by the Pennsylvania and the
Baltimore and
Ohio railroad companies.
The
Washington installation will be electropneumatic
and the largest and most complicated signaling
and interlocking installation that has ever been
constructed in the world. The largest one previous
to this was put in service at St. Louis at the beginning of the World's Fair, and before that the
most important was the electropneumatic interlocking system at the terminals of the Boston
South Station. Both of these plants were also
installed by the Union Switch and Signal Company.
Frank

Cook has

received many orders for
equipment, or pole cable terminals, for various telephone exchanges, as well as
a large number of orders for distributing frames
and switchboard protectors, including his types
No. 8, No. 10 and No. 14. M'r. Cook has also
been kept busy turning out his types B-4, B-5 and
B-6 protectors for telephone instruments themselves.
A few of the largest orders he has received^ for these various types of apparatus, the
majority of them for the complete equipment,
come from 17 different states and Canada. Mr.
Cook has also received a great many large orders
on his self-welding wire joints, Universal guy
clamps and Cook clip. Prices and description of
any or all of these types of apparatus will be
cheerfully furnished on application to Mr. Cook.
B.

complete outside

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent Office) December

Welding Apparatus. Weston M.
Fulton and John S. Brown, Knoxville, Tenn.,
assignors to the Fulton Company, Knoxville,
Electric

837,296.

Regulating Device for Electric Meters.
Robert C. Lanphier, Springfield. 111., assignor

837,411.

Tenn.

A

electrode is adapted to bear against the
the welding current passes through the electrode
Means are provided for removing the scale
the contact surface of the electrode during its oper-

from
ation.

Attachment for Mouthpieces of Telephone
Transmitters. Joseph G. Kitchell, New York,
N. Y. Application filed November 21, 1905.

837,304.

The inner and outer wall have an air space between.
Sound-deadening material is secured to the inner surface
of the inner wall, and also surrounds and is secured to
the outer surface of the outer wall.

Sangamo

to the

revoluble

work.

/go6.

Application

111.

Company, Springfield,
December 13, 1905.

Electric
filed

The armature of an alternating-current mercury meter is
series with the translating devices.
A shunt-energizing coil is provided for energizing the polepieces and
a condenser is placed in series with the energizing coil.
A connecting yoke is adjustable toward and away from
in

the

Telegraph Transmitter.

Charles W.
Application

Mo.

Application

Commutator. Stanley S. Seyfert, South
Bethlehem, Pa., assignor of one-half to William S. Franklin, South Bethlehem, Pa. Application filed February 20; 1905.

Leads connect the coils of the armature and segments
of the commutator and there are oppositely acting inductances in each lead, the inductances of opposite signs
in different leads being situated in the same magnetic

Nicholas,

May

10,

1906.

A

detent normally holds a semaphore in safety position.
are provided for moving the samaphore to danger
position, and means, including an electromagnet for positively withdrawing the detent, cause the semaphore to
torpedo carrier is connected
move to danger position.
to move in unison with the semaphore.

A

Pendant or Like Support for Electric
Lamps. Hubert C. Smith, Erdington, near
Birmingham, England. Application filed May

837.349.

A.
Electropneumatic
Brake.
Edward
Wright,
Edgewood Park, and Walter V.
Turner, Wilkinsburg, Pa., assignors to the
Westinghouse Air Brake Company, Pittsburg,

837.369.

Application

March

20,

1905.
An electrically operated valve controls the supply of
air to the brake cylinder, and a double check- valve is
placed between a triple valve and the electric-supply valve
and the brake cylinder.
filed

System.
Urias J.
Controlling
Milwaukee, Wis., assignor of one-half
to George M. Basford, Mount Vernon, N. Y.

&37'396-

Electric

filed

April

Indicating Electric Switch Cover. Charles
Perkins, Hartford, Conn., assignor to the'
Perkins Corporation, Hartford, Conn. Applica-

tion filed January 26, 1906.
Circuit-indicating characters on the outside of the case
or shell are covered by a movable shutter having a central
opening to expose_ the characters according to the condition
of the circuit inside the case.

Telephone. Samuel J. Port, Birmingham,
England. Application filed August 14, 1905.

9,

1906.

cut-out circuits connect a number of substations with a main station, a polarized relay at each substation controlling the working circuit and having its
pole-changing switch is
magnet in the cut-out circuit.
placed in the cut-out circuit and means are provided for
reversing the switch when the cut-out circuit is opened.
A switch at each sub-station is arranged to open the cut-

A

A

pair of receivers are each provided with an ear-suspension appliance made adjustable upon a tubular stem
attached to the receiver. The receivers are connected to
each other by means of a U-shaped holder adjustably connected to the stem, such tubular stem forming a passage
through which to pass the conducting wires to make connection with .the receiver.

(See cut.)

tion filed April

13,

1905.

The

device consists of a shell, a diaphragm mounted
therein, a polarized magnet also mounted in the shell with
the diaphragm on one side thereof and an induction coil
located on the opposite side of the magnet from the diaphragm, in axial alinement with the shell and to the exterior thereof.
Circuit connection is provided between the
secondary coil of the induction coil and the coil of the
polarized magnet, and between the primary coil and the

plex
ter,

Company,
August

Telephone Equipment
N.

Y.

Application

FahrSimRoches-

filed

31, 1905.
The casing has an annular side wall, a ring of insulating material is fitted therein having an annular shoulder
and a, bridge piece supported thereon. A vibratory diaphragm rests on the eages of the walls of the casing, a
cap fit tine over it and engaging the outer side of the
Co-operating electrode plates are placed on the diawall.

phragm and

bridge.

837,512.

— RECEIVING

Telephone

Electromagnets, located back of the
fixed support.
receiver diaphragm, have their cores pivotally connected
the permanent magnet.

a

to

Electric Hose-signaling Apparatus. WillSeeley, Brookline, Mass.
Application

filed

November

and

Hand

Telephone.

Frank M.

assignors

to

the

Potter,

Stephen
Jr.,

C.

Houghton

Syracuse,

Wire and Telephone

N.

Y.,

Com-

27,

1905.

A

Automatic Apparatus for Controlling and
Operating the Points of Electric Railways and
Tramways. William H. Turner, Rowland E.
Dixon and Thomas B. Stewart, Leeds, Eng-

S37o22.

Application

filed

July 27, 1906.

The

trolley wire is provided with an insulated contact
plate and a frog, and the rails are provided with a switch.
solenoid is arranged in circuit with the trollej' wire and

A

contact plate.
Intermediate operating devices connect the
core of the solenoid with the frog and with the switch. A
pivoted locking lever normally prevents the core from
sliding, and means are provided for moving the lever on its
pivot to release the core.

Telephone Apparatus. Garrison Barcock,
N. Y., assignor to the Simplex
Equipment
Telephone
Company,
Rochester,
Application
Y.
filed August 31,
N.
1905.

837.534.
837.470.

DEVICE FOR BOND DETECTORS.

pair of sinuous electrical conductors or line wires
are interposed between two of the jackets of a length of
hose, and there is a multiplicity of attaching strips, each
extending across one or both of the wires and serving- to
secure the latter in a predetermined position.

land.

Receiver. Stephen C. HoughSyracuse, N. Y., assignor to the Wire
and Telephone Company of America. Application filed February 18, 1905.
The permanent magnet for the receiver is connected to

837.469.
ton,

NO. 837,440.

iam G.

(See cut.)

Telephone Transmitter. Fred W.
837,457enfeld, Rochester, N. Y., assignor to the

Fry.

Application
Working arid

circularly

Receiving Device for Bond Detectors.
837,440.
Harris A. Watson, Sylvania, Ohio. Applica-

line wires.

1906.

A sustaining block is provided with apertures through
which looped cords can slide on the application of a pendant-adjustment movement.

Pa.

the

Carthage,

Means

12,

fitting

837*503-

R.

filed

circularly formed case substantially
formed heel of the magnet.

837,425.

circuit.

Thomas

5,

horseshoe magnet is disposed with its arms extended
upward and having a circularly formed heel, and is made
long enough to provide a hand-engaging portion between
its poles and heel.
A telephone receiver contains a pair
of electromagnets, the cores of which are attached to the
poles of the magnet, and a telephone transmitter is conveniently located with respect to the receiver, having a

G.

to contact with the iron terminal to minimize the
vibration of the lever.

NO. 837,425.— COMMUTATOR.
Signal.

October

filed

A

Lei-

ser,
Salt Lake City, Utah.
filed
August 30, 1905.
An oscillating lever carries an armature on one end, and
a soft-iron terminal at its other end.
A magnet post is

^\J\^^^^^
837,336.

Application

837,498.

polepieces.

837,413.

provided

T

pany of America.
1905.

work and
to the

4,

out circuit and to disconnect the associated polarized relay
*
therefrom.

Rochester,
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switch controlling the telephone circuit is located
Arms, projecting at one side of. the transmitter comprise a handle by means of which it may be
supported when in use, the arms being also adapted to
switch-operating
secure the transmitter to the receiver.
member is located between the arms and adapted to be
them.
operated when the transmitter is inserted between

A

in the receiver.

Frank

Secondary-battery Plate.

Philadelphia,
Philadelphia,

assignor to John
Application filed

Pa.,

Pa.

C.

Hood,

D.

Allen,

February

and

a

is

strips.

Edward

San Francisco,

Stempel,

cation filed

Safety

Mouthpiece

Telephone

837,594.

October

Cal.

Guard.

Process of -Improving the Magnetic Qualof Iron-silicon-manganese Alloys. Robert
Application
Hadfield, Sheffield, England.

1905.

20,

Henry H. C.
Wireless-telegraph System.
Dunwoody, Washington, D. C. Application

837,616.

March

23;

1906.

The wave responsive

A.

August

filed

critical point,

is

a concrete

mass of

crys-

George P. McDonnell,
Electric Switch.
Louis, Mo., assignor to the American
Electric Company, East Orange, N. J. Application filed November 9, 1905.

837.634.
St.

provided on one of its side faces with
a circular slot. 'A controlling member consisting of a
segmental-shaped block is mounted in the slot and adbrush co-operates with the
justably held in position.
(See cut.)
block.
is

A

Bell-ringing Circuit. George P. McDonSt. Louis, Mo., assignor to the American
Electric Company, East Orange, N. J. Application filed November 20, 1905.
nell,

resistance bar containing fuses is placed across a highvoltage main-line circuit and acts to shunt a portion of
the current into a bell-ringing circuit.

A

Bell-ringing Circuit. George P. McDonSt. Louis, Mb., assignor to the American
Electric Company, East Orange, N. J. Application filed December 28, 1905.

837.636.

nell,

placed in shunt

A magnetically controlled element is
with the line circuit and controls the resistance of the
shunt. An electric-bell circuit is in multiple with the element.

Lamp

nington,

Socket. William H. Nichols, Benassignor of one-half to Elmer
Larrabee, Bennington, Vt. Applica-

Vt.,

Ellsworth
filed

filed

Tenn.

shaft

A wire is coiled around a rod. A disk
rod adjacent to the coil. The apparatus

is
is

placed on the
then galvan-

ized.

N.

David Mendelson, Brooklyn,

Electric Motor.

Application

Y.

March

filed

1906.

24,

This is evidently a toy. The base stand has two upright standards which have between them at the bottom
An electromagnet is pivoted bea stationary armature.
tween the standards, and a circuit-closing switch is operated by the swing of the electromagnet.

Insulator.

837,749.

Louis Steinberger,

Application

N. Y.

The body

portion

is

New

December

filed

York,
1905.

11,

of insulating material and

A metallic member
vided with a stem.
within the stem and projects therefrom.
plate engages the member thus extending.

is

A

is

pro-

embedded
clamping

Annunciator Attachment for Mail Boxes.
B. Allen, Columbia, Mo. Application
October 24, 1905.

837.770.

Wayne
filed

A frame is arranged in the bottom of the box, rods supported on each side of the frame, a series of contact fingers being pivotally mounted on each rod and overlying
the opposite rod. Counterbalancing weights are adjustably
mounted on the rear ends of each rod. The contact fingers and rods are arranged in an electrical circuit and a
signal is actuated when the circuit is closed.
Self-restoring

837.771.

Trolley.

drew, Montgomery, Ala.

tember

James

Application

T.

An-

filed

Sep-

1905.
revoluble cone-shaped eccentric cam indethe trolley wheel and having a smooth
peripheral surface inclined toward the trolley wheel, and
a revoluble cylinder independent of the cam and having a

plication

a

for

New

111.

Reissue.
Portable
Electrically
Operated
Drill.
Adolph Pedersen, Cleveland, Ohio, assignor to
the Van Dorn-Elliott Electric Company, Cleveland, Ohic
Application filed June 25, 1906.
Original No. 809,460, dated January 9, 1906.
The inventor describes the combination of an electric

12,571.

837,853.

ALTERNATING-CURRENT

motor provided with a suitable casing, a lateral enclosing portion connected to this casing, a drill handle
connected to the casing, and a controller for the motor
located within the lateral-enclosing portion.
(See cut.)

MAGNETIC

Trolley Head for Electrical Tramway
Systems. Garnet B. Holmes and Arthur D.
Allen, Wellington, New Zealand. Application

837,836.

March

filed

26,

1906.

A

SWITCH.

head is secured to the trolley pole and a bracket is
pivotally secured to the head in such manner that it tends
jaw is swiveled
to fall out of its vertical position.
in the bracket, the trolley wheel being journaled in the
jaw.
pin is secured in cheeks projecting from the
bracket and slots in the head are adapted to receive the
pin and spring. Means are provided tending to raise the
bracket so that the pin leaves the slots.

Electric Signal.
Harold W. Eden, DeMich., assignor to the P. R. Manufacturing Company, Detroit, Mich. Application
troit,

February 5, 1906.
Non-magnetic bearing contacts have cone bearings and
are connected to the armature.
A spring attached to the
armature engages the abutments when the armature has
oscillated a predetermined distance.

A

filed

Electric

Bells.

Harold

W.

Eden, Detroit, Mich., assignor to the P. R.
Manufacturing Company, Detroit, M'ich. Application filed February 5, 1906.

A plurality of laminations of insulating material are attached to the magnet-coil-supporting post by means extending through them.

837.853.

26,

1905.
The vibrator is connected in electric circuit with the
energizing circuit, and is held in insulated bearings. An
armature carrying a bell hammer is connected to the
vibrator, the armature being insulated therefrom.

Electric Signal Bell.
Harold W. Eden,
837.673.
Detroit, Mich., assignor to the P. R. Manufacturing Company, Detroit, Mich. Application
December 26, 1005.
filed
A sounding member is adapted to strike against a bell. A
circuit is divided between the resistance and the sounding
member, one part of the current being short-circuited
through the sounding member.
Electric Signal.
Harold W. Eden, DeMich., assignor to the P. R. Manufacturing Company, Detroit, Mich. Application
filed December 26, 1905.

837.674.

troit,

Alternating-current Magnetic
Larson, Yonkers, N. Y.

David
filed

November

15,

Apparatus.
Application

1905.

An

armature is arranged to be moved by an alternatingcurrent magnet. A load is connected to and carried by
the armature and means are provided for reducing the load
from a maximum to a minimum as the armature is moved
by the magnet. (See cut.)
837.854.

Alternating-current Magnetic
Larson, Yonkers, N. Y.

David
filed

Electric Bell.
Harold W. Eden, Detroit,
Mich., assignor to the P. R. Manufacturing
Company, Detroit, Mich. Application filed De-

837.672.

cember

PATENTS THAT HAVE EXPIRED.
Following is a list of the electrical patents (issued by the United States Patent Office) that

November

22,

Apparatus.
Application

1905.

A

winding is energized by an alternating current. There
movable body of laminated inductive material, a load
upon the movable body. Mean's are provided, dependent
upon the current in the winding for magnetically attracting and balancing the body, and means for reducing
the load upon the body as the body is moved.
is

N.

Railroad

Peoria,

111.

Signal.

Application

Ernest
filed

Lombard,
September 22,
C.

1906.

Means are provided adapted to be operated by a train
at one point on the track.
Similar means are provided
adapted to be operated by a train at another point on the
track, and means controlled by the co-operation of both
of the. first-mentioned means are provided for placing and
automatically firing a torpedo.

Means for Commutating Motor and
837,889.
Electric Currents.
Stanley S. Seyfert,
Bethlehem, Pa., assignor of one-half to
iam H. Jacobs, South Bethlehem, Pa.
tion filed February 6, 1904.

Other
South

WillApplica-

10,

1906:

Electrical Annunciator.

416.712.

F.

Carter,

S.

Burlington,

J-

Method

Ralway Trains.

J. I. ConkBrooklyn, N. Y.
Telegraph Transmitter. O. D. LaDow, Mechanicsville, N. Y.
Coupling Electric Motors. E. W. Rice, Jr., Lynn,
416,746.
Mass.
Telephone Switch. J. Sack, Dusseldorf, Germany,
416,754.
Induction Coil, Transformer, Etc.
416,762.
E. Thomson,
Lynn, Mass.
Testing Apparatus for Multiple Switchboards.
416.808.
C.

416.713.

of Protecting

lin,

416,732.

E. Scribner, Chicago, 111.
Test Circuit for Multiple Switchboards.
416.809.
C. E.
Scribner, Chicago, 111.
Hanging Device for Electric-arc Lamps. J. Mc416,847.
Laughlin, Chicago, 111.
Electric-light
Support.
B.
416,862.
Schardt
and
Wm.
Lutzenberger, Dayton, Ohio.
Cutting Metal by Electricity.
B. C. Tilghrnan,
416,873.
Philadelphia, Pa.
Electric Door Alarm.
E. W. Taylor, Charlotte416,071.
town, Prince Edward Island, Canada.
Telephone Transmitter.
417,009.
J. C. Eichmeyer, Utica,

N. Y.

a

837,857.

December

expired

A

837.670.

for

Renewed Sep-

oscillation detector comprising two electrodes separated by a heated gaseous medium, one of the electrodes
consisting of mercury.

APPARATUS.

Frame

1903.

The

NO.

837.671.

12,

igo6.

14,

upon the outer end of the nut.

— ELECTRIC

-

Wireless Telegraphy.
Lee De Forest,
York, N. Y. Application filed February

837,901.

is

NO. 837,634.

May

1905.

The plates of one pole of a cell are cast to a lead
terminal plate. A pin is cast in the plate and extends into
a terminal conductor.
Both the pin and terminal conductor are incased in a lead structure.

Electric

Chicago,

filed

tember n,

peripheral spiral groove.

threaded to have a screw-thread engagement
with the end of the conduit. There is a brass ring, one
edge of which engages the screw-threads within the central aperture of the nut and the other edge is bent over

nut

Connector for Storage Batteries. Absolam F. Clark, Philadelphia, Pa., assignor to
William J. McGonigle, Philadelphia, Pa. Ap-

7,

There is
pendent of

PORTABLE ELECTRICALLY OPERATED DRILL.

12,571.

837,897.

is

Finishing or Guard Ring
Appleton,
Albert
I.
Conduits.
Application filed June 26, 1905.

A

NO.

A

837,654.

22,

Application

September

The operating

circuit connections.

August

for Telephone Wires.

Lanz, Knoxville,
October 10, 1905.

Charles

23, 1905.
insulated from and controls the
toothed wheel is on the shaft, an
open-linked chain engaging the wheel. A retracting spring
is connected directly to one end of the chain.

tion

filed

and then cooling.

Ground Connection

837.635.

837,638.

Application

The system includes an order wire connection between
the inquiring board and multiple board so that several
operators have access to the same trunk lines to equitably
distribute the inquiries to the inquiring operators.

1906.

21,

Germany.

1905.

The process of increasing the magnetic permeability
and electric resistance and reducing the. hysteresis action
of an iron-silicon-manganese allow low in carbon, which
consists in heating the alloy to a temperature above its

837,701.

device

talline silicide of carbon.

rotary disk

ities

837,693.

perforated disk is held over the mouthpiece by supports which are connected to the transmitter body.

A

,

Appli-

A

filed

Telephone
System.
Johan
A.
Aven,
Stockholm, Sweden, assignor to Deutsche Telephonwerke R. Stock & Co. G. M. B. H.,

837,894.

bell.

837,682.

continuous series of parallel loops of finely
Separate strips of more deeply
corrugated lead tape.
corrugated lead tape are interposed between the arms ot
bars are located at the top and
Cross
each of the loops.
bottom of the plate, and longitudinal bars connect the
and are secured to the loops
ends
the
between
cross bars

There

July 18, 1906.
This patent applies to a method of connecting a sheetmetal post to a metal plate to form a part of an electric

Berlin,

1906.

20,

W.

1906

A

Harold
Electrically Actuated Signal Bell.
Eden, Detroit, Mich. Application filed

837,675.

15,

The armature has a multiple winding.
plurality of
insulated brushes of the same electric sign are adapted to
successfully, contact with the same commutator bars, the
brushes being spaced apart so that they are always in
contact with two commutator bars.
Branch leads are provided for the brushes, and a resistance interposed between
the branch leads.

There is a pair of magneizing coils, a separable connector between the wiring thereof, an armature carrying
a means to engage the separable connector and to break
the electric connection therebetween.

A

837,567.

December

Electrical Pipe or Metal

417,013.

Fowler,
'

New

Welding Machine.

H, E.

Haven, Conn.

House Telephone Exchange.

417,018.

Highland Park,

Wm. M.

Goodeidge,

111.

Passenger Recorder for Sleeping-car Berths. F. E.
417.051.
Leibnitz, Birmingham, Ala.
Electric Berth Recorder for Sleeping Cars.
F. E.
417.052.
v
Liebnitz, Birmingham, Ala.
Secondary Battery.
C. H. Logan, Toronto, On417,055.
Canada.

tario,

Gas Lighter. N. Newman, Springfield, 111.
for Secondary BatPumpelly, Chicago, 111.
K.
J.
Compound Dynamo-electric Machine.
F. B. Rae,
417.089.
Detroit, Mich.
Electric Conductor.
417.095.
J— J. Saville and J. H. Winspear, Omaha, Neb.
Drop Switch for Electric Conductors. C. J. Van
417,120.
Depoele, Chicago, III.
System of Supplying Currents to Electric Railway
417,122.
Systems.
C. J. Van Depoele, Lynn t Mass.
Electric Danger-alarm for Railway Block Signals.
88.
417,1
J. H. Hunter, New York, N. Y.

417.075.
417.088.

Electric

teries.

Method of Preparing Electrodes

.
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Hydro-Electric Power in Mexican Mine
Operation.
The Necaxa

hydro-electric

power

station in

hoist

supplies

current

at

60,000

Mex-

transmission lines from the Necaxa power
house, passing through the City of Mexico, to the
El Oro sub-station, a total distance of over 170
miles.
At the El Oro sub-station, which is 115
feet long and 60 feet wide, there are seven step-

Motor-generator Set

I.

2 oo-horsepower

3.

Electrically Driven Belt

steam,

an

inter-

to the mechanical
brake provided. The steam cylinders act as compressors, and the speed can be regulated to a
nicety by manipulating the air valves, while in
case of trouble with the electric hoist, steam can
be utilized as formerly without difficulty.
The Incline Shaft hoist at the El Oro Mine is
directly
coupled to a 400-horsepower motor. A
large proportion of the ore is hoisted at this inclined shaft and dumped into hoppers automatically,
the ore being fed to motor-driven gyratory crushers,
each operated by belt transmission with a

tional

Fig.

operated by

No. 25

as a braking system in addition

volts

Fiff.

originally

1906

esting feature being the use of the steam cylinders

pressure to
a sub-station in the City of Mexico, a distance
of nearly 100 miles. The sub-station is over 200
feet in length and 65 feet wide, and is equipped
with 12 step-down transformers, each having a
capacity of 1,800 kilowatts. There are two addiico

was

22,

at

Ore Conveyor

Somers

Shaft.

at Incline Shaft.

Fie.

2.

Fig.

4.

Fig. 5 is a view of this sub-station.
The
main Incline Shaft hoist is operated by a directcurrent motor (Fig. 6) of 400 horsepower and
is
capable of hoisting 600 pounds of ore at a
mills.

speed of goo feet per minute. The weight of the
rope is about one ton and that of the slip about
two tons. A motor-generator set is supplied for
providing the necessary current to this electric
motor.
This motor-generator set has a very
heavy flywheel mounted on the countershaft of the
direct-current dynanio and alternating-current motor.

The
the

regulation

steam

of

speed

on

cylinders

is

this

said

hoist

to

be
as

perfect,

formerly

150-horsepower Motor-driven Hoist at North Shaft.
of the Transformer Houses.

One

ELECTRIC POWER EQUIPMENT AT EL ORO MINE IN MEXICO.

down transformers which supply
El Oro gold mine at a pressure
Current is
gold-mining

Some

of

current, to

the

of 3,000 volts.
also transmitted to the Tlapujuhua
district at a pressure of 6,000 volts.

the

principal

mining companies

in

this

Mexico using current from the Necaxa
plant are the Dos Estrelas company, the Esperanza
company and the El Qro Mining and Railway
Company, these mines utilizing from 8,000 to 10,000
section of

kilowatts.

At the El Oro Mine the hoisting outfit at the
Somers Shaft, shown in Fig. 1, is operated by
200-horsepower electric motor, the armature
a
shaft of the motor gearing with two large winding drums. Another large hoisting equipment is
that located at the North Shaft, and shown in
operated by a variable-speed induction
motor, directly coupled to the pinion shaft of the
electric hoist and operating at a speed of 194
revolutions a minute. The induction motor driving
This
this hoist has a capacity of 150 horsepower.
Fig.

2.

It is

100-horsepower electric motor. Motor-driven jaw
crushers are also utilized. Fig. 3 shows the method
of conveying the ore from the crushers by belts.
Current from the El Oro sub-station is distributed to various other step-down transformer stations, one of which, shown in Fig. 4, is located
at Mill No. 2.
A large motor is used in the El Oro Mine machine shop operating on the three-phase alter-

and 400 volts
compressor in
operation, driven by a 120-horsepower synchronous
motor.. The induction motors of 200 horsepower
and less are operated on the 400-volt circuit, while
the motors of 200 and 400 horsepower, driving
the large hoists and main shafting, are of the
synchronous type, supplied with current from the
nating-current

circuit

3,000-volt

The

El

provided
supplies

circuit

There

pressure.

is

50

at

a

cycles

12-drill

air

directly.

Oro Mining and Railway Company has
a

special

current

to

distributing
the

sub-station

which

mine shafts and different

being

utilized

the

hoist

still

may

in

working condition, so that

be operated by steam power

in

30

found necessary.
There are seven six-inch slime pumps installed
at the El Oro Mine, all of which are motordriven, and it is stated that the cost of operation
by electricity of the slime treatment complete is
only 50 cents a ton, while formerly, by steam
power, the cost was nearly double this amount.
For handling water there are a number of heavy
centrifugal pumps utilized, one of which operates
against a head of Soo feet and delivers 500 galThis is a Gould mine
lons of water per minute.
pump and is located in the Incline Shaft, driven
by a motor of 130 horsepower.
minutes time

if

When the ore has left the crusher it is distributed to the ore bins above the stamps of Mill
No. 1, after having been carried entire. The ore is
belt conveyors, like the one shown
the ore bins of Mill No. 2, the disbeing automatic by means of three belt

also carried
in

Fig.

3,

tribution

to

by

,
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conveyors,

power
Ore

all

motor driven, taking about

12 horse-

hoisted from the Sanrafiel Shaft by elecand after being crushed in the same
as at the other shaft is conducted to Mill

is

hoists,

tric

manner

The sand

is

caught by the conveyor and

to the other tanks.

each.

No. 2 by the system of electric-driven conveyors,
the arrangement being such that the ore may be
sent to any mill desired. Rope driving is utilized
at the older mill, No. 1, as the main stamp shaft
here was formerly operated by a steam engine
with rope transmission. It was only found necessary to install a synchronous motor of 350 horsepower capacity, the same system of belt drive be-

It is

is

December
carried

distributed in these tanks

and is treated by cyanide once more,' or carried
by the stacker and put on the tailings pile. A
steam engine was originally supplied for driving
the same belt conveyor, but a 40-horsepower motor
has now been installed for doing this work,
For lighting the mines and mills three motorgenerator sets, Fig. 9, and a steam-driven unit
are employed. The first motor-generator set con-

to transmit the power to the cam
of the batteries. These are arranged in
groups of 10 stamps, and the synchronous motor
drives the main shaft by a rope transmission at a
speed of 180 revolutions a minute. All of the
cam shafts operate at about 50 revolutions a

ing

utilized

the cams raising the stamps being
ranged in pairs and giving about 100 drops to
stamps per minute. The stamps are dropped
the cams twice every revolution, as the latter

minute,

opposite

diametrically

placed

in

their

position

the

feet,

two

plants having a total output of

from

80,000 electrical horsepower.

75,000 to

The earth dam required at Necaxa on account
of the physical conditions is 600 feet long and 177
feet high, with a base width of nearly 1,000 feet.
The area of the artificial lake formed by this dam
is about three square miles.
At the south of the dam a tunnel is provided
as an outlet for the reservoir having a total length
of over 1,500 feet. Two vertical penstocks, eight
feet in diameter, are installed in the tunnel, the
diameter being reduced to seven feet as it leaves
The water

tunnel.

A

is

conducted

downstream

been

constructed seven feet in
long to receive the water
from the penstocks at a head of nearly 200 feet.
A pipe is connected with this receiver to each of
the six waterwheels, the half dozen pipes connecting the receiver with the power house being
somewhat less than half a mile in length. With
the reservoir full the static head is over 1,400
feet at the lower end of the 30-inch pipe, the friction loss reducing this to 1,300 feet at the waterreceiver

diameter

ar-

the

by
are

on

has

and 22

feet

wheels.

night.

In order to start the large synchronous motors
of
the variable-speed
a small induction motor
type is provided with single-reduction gear, the
starting-motor shaft having a pinion held in place
by a feather key. As soon as the large motor is
up to speed and operating by its own power the
small motor can be cut out by means of a hand
lift.

The new

mill

motor running

operated by a 550-horsepower

is

at

a speed of about go revolutions

*»
JJ

*

\

•

SHAFT.

<
j

5.

Jfiujs

DISTRIBUTING SUB-STATION AT EL ORO MINE.

a minute. This synchronous motor drives three
tube mills and 100 stamps. There is also a similar motor provided, operating at the same speed,
for supplying power to the cyanide plant. This
motor has a capacity of 260 horsepower. The 260

and 550-horsepower motors are shown in Fig. 7,
while Fig. 8 is a view in Tube Mill No. 2.
An interesting feature of the power distribution
in connection with Mill No. 2 is the fact that the.,
shafts of both of the motors mentioned are extended and have couplings to steam engines which
can be started within a few minutes should the
power be shut down for any length of time through
accident.
It is stated that these engines were designed and installed for this service before it was
known that electric power would be available.
The 550-horsepower steam engine can supply power
direct, through the regular transmission, the same
as the large motors, but on account of existing

fail

for any

reason.

stated that coal, sells

is

solutions

together,

three

of

these

agitators

a

tori

at

motor

is

used

caxa and Tenango rivers, the latter flowing into,
the former a few miles below the city of Necaxa.
These two rivers drain a territory of 227 square
and, owing to the extraordinary geological'
nature of the region, encounter a wonderful succession of waterfalls or precipitous plutjges, with
miles,

running

the

mechanical
excavators, which consist of a series of disks cOncted to radial arms and held above by a platform moving on rails above the tank. The motor
is geared to the vertical shaft, and the mechanical
excavators rotate like a disk plow, turning the
sand toward a hole in the center of the tank.

onte, 'foot

250

feet

inches

eight

high,

and

a

in

di-

by-pass

valve is provided at the end of the pipe line
feeding each unit which is mechanically connected

FIG.

TUBE MILL

8.

NO. 2 AT EL ORO MINE, ELECTRICALLY OPERATED.

the nozzles. It is stated that these are so
mechanically arranged that one opens when the
other closes, keeping the flow of the water in
the pipe constant and thus avoiding dangerous
rams.
A feature of the 8,200-horsepower units, is that
vertical shafts are employed, 14 inches in diameter, carrying the field of the alternator and the
100-inch waterwheels, the weight being supported
by 30-inch thrust bearings under an oil pressure
of 150 pounds per square inch.
The alternators were constructed at 'Berlin by
to

,

Company. TheyjarC devolving three-phase machines, having a capacity of 500
kilowatts each at 300 revolutions— a mfhtrte. The
power house is 60 feet high and about 90 by 235
The six alternators ultimately
feet in dimensions.
to be installed in this building will generate 30,000
kilowatts. The present alternators generate a curthe Siemens-Schuckert

-

rent

having a frequency of 50 periods a second

pressure of 4,000 volts. The exciting cursupplied from two motor-generator sets.
The high-tension long-distance transmission line
is supplied with current at 60,000 volts from five
banks of oil transformers. The current is raised
from
in pressure from 4,000 volts as received
the generator by each of the five banks of step-up

260 AND 550-HORSEPOWER SYNCHRONOUS MOTORS
IN NEW ENGINE ROOM.

FIG. 7-

a
for

provided

and about

ameter

the

El Oro camp, while wood costs aboitt $4 a cord.
It will therefore readily be seen that the supplying
of hydro-electric current to this mining section
is of the utmost importance in the economical operation of the El Oro gold mine.
It may be of interest to note some of the details
of construction of the power-transmission
plant in Mexico supplying current to the El Ofo.
Mine. The Necaxa power plant of the Mexican
Light and Power Company is equipped with six
waterwheels of 8,200 horsepower each, constructed
at Zurich, Switzerland, by 'Elc^ter,- Wyss & Co.,
each directly coupled to Is? 5,000-kilowatt alter-,
nator operating at a speed; of 300 revolutions a
minute.
This hydro-electric station is located in the Necaxa Canon and has a capacity of about 50,000
horsepower. The water is received from the Ne-

being

driven by one motor.

pipe

relief

.V

iojc.'-afa

conditions in the cyanide plant the 260-horsepower
engine can be utilized to drive the synchronous

motor as a dynamo which will distribute current
to the main distributing switchboard, and thus run
the motors in any part of the mill where electric
motors must be utilized, as well as in other parts
of the mine where steam cannot be employed.
\n the cyanide plant there are two solution
pumps for handling the cyanide solution and seven
pumps lor the circulation of the slime, all electrically driven.
A number of motors are also employed for driving the agitators, which consist of
wooden arms for stirring the cyanide and slime

These impulse waterwheels, of the Escher-Wyss
are ICO inches in diameter and each wheel
is provided with two regulating nozzles 4^2 inches
square arranged on the opposite side of the wheel,
but having a common connection which allows
them to be worked tog^eth,er. There is a vertical
type,

sistsof a compound- wound direct-current machine
supplying a continuous current of 125 volts and
having a capacity of 150 kilowatts. The dynamo
is driven at a speed of 580 revolutions a minute
by an alternating-current motor having a capacity
of 200 horsepower. There are also two 75-horsepower motor-generator sets operating at 720 revolutions a minute and supplying direct current at
125 volts, the dynamo having an output of 50
kilowatts.
A steam-driven unit has been installed
of 150 kilowatts capacity, supplyTug .direct current
The generator is drivem-by an Ideal
at 125 -volts.
steam engine, to be utilized in case of emergency,
should the power from the Necaxa hydro-electric
It

l^^*^ ^f^

MOTOR-GENERATOR HOISTING SET AT INCLINE

FIG. 6.

plant

ii'

this plant another hydro-electric station will
constructed, which will have a fall of 1,100

distance of half a mile, about one-third of the
distance being through tunnels.

There is a lift of half a foot, and the
stamps weigh about one-half ton each, with a duty
of 4.7 tons of ore in a run of one day and one

A

be

a

the shaft.

FIG.

below

the

shafts

1906

22,

total

three

of 3,000 feet in a distance of about
The joint flow of the Necaxa and
rivers has been dammed, forming a res-

fall

miles.

Tenango

artificial lake.
There are two waterfalls
below the reservoir, one 750 feet in height,

ervoir or
just

and the other 320

feet high, giving a total fall
with the rapids of 1,470 feet within a mile before
the water rushes into the „ first power plant. Just

and

a

rent

is

transformers, each group consisting of three units
of 2,000 kilowatts each. The transformers and
high-tension switching equipment was installed by

The electrical
General Electric Company.
equipment at the mines was installed by the Westinghouse company.
For operating mining machinery at El Oro, two
transmission .circuits are provided, carried on steel
towers and mounted on insulators 14 inches in
diameter.
Two power-transmission circuits are
utilized for the City of Mexico, making four circuits in all.
The towers are about 500 feet apart,
the

but in

some

cases double this distance

is

required.

:
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necessitating special construction. The total length
of the transmission line from the Necaxa power
plant to the El Oro sub-station, as previously
stated, is over 170 miles, the distance from El Oro
to
to

Mexico being about 75 miles and from Mexico
the Necaxa station about gs miles.
It

is

interesting to

transmission

line

the

note that in this very long
total loss in the transmis-
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and

the purchase of an up-to-date switchbeing urged.
The electrical inspection ordinance at Muncie,
Ind., is^ being rigidly enforced, and the standard
for inside wiring is being rapidly brought into
conformity with the National Electrical Code.
The old unapproved stock of devices and materials has practically disappeared from the shelves
teries,

board

of

is

the

electrical

contractors,

and new up-to-date

velopment

Company, incorporated under the laws
of New Jersey, and this concern will take control
of operations and will undertake the workingout of the entire scheme. It is estimated that
100,000 horsepower can be developed.''

Portable

Quadrant Electrometer with
Photographic Registering Device.

Messrs. Elster and Geitel, the

have

German

physicists,

brought out a simple and effective
apparatus in the shape of a registering electrometer, which can be used to take curves of
variations in potential wherever required.
It
is
of special use in recording the electric disturbances
in the atmosphere and keeping a regular set of
curves of the same. By employing the photographic method, they succeed in forming the curves
without any trouble. The apparatus is portable
and easy to handle.
For the measuring instrument a special form of
quadrant electrometer of their own design is used.
It
is
insulated throughout with amber. To obtain the difference of potential, such as is needed
in atmospheric work, a method of connecting the
electrometer is employed which avoids the use of
a large number of battery cells for charging the
lately

The needle of the electrometer is conwith the body whose potential is to be
measured, and the quadrants are connected to a
dry battery consisting of from two to a dozen
needle.

nected

The middle part of the battery connection
grounded in this case. By this method a more
sensitive arrangement is obtained.
cells.
is

As
ratus

FIG. 9.

LIGHTING SETS IN NEW ENGINE ROOM, EL ORO MINE, MEXICO.

from Necaxa to the El Oro Mine is only
about 13 per cent., five per cent, being the loss
between the mines and Mexico and eight per cent,
sion

between the
These losses

latter
are,

place

however,

and
at

the

power

full

load

plant.

and

at

volts with 100 per cent, power pressure.
maintained that the entire power can be
carried over two of the four circuits and still
have a loss of only 15 or 16 per cent. The copper
cable used is of 168,000 circular mils. Six-strand
copper cables are employed, with hemp centers, and
having a diameter of one-half inch, the strength
of the conductors being 60,000 pounds per square
inch,
while 40,000 pounds represent the elastic

60,000
It

is

limit.

P.

Electrical Inspection in
At Toledo, Ohio, an

Western

electrical

Cities.

inspection ordiwith suggestions

modeled in accordance
from the Underwriters' Electrical Bureau, has been
adopted by the City Council. Inside wiring is to
be regulated by a supervisor of wires, under the
direction of the Board of Public Safety, and outside wiring is to be controlled by the superintendnance,

ent of fire alarm.

The Oklahoma and Indian Territory Inspection
Bureau of the Underwriters' Association will insist upon the appointment of an expert electrical
inspector at Muskogee, I. T., to inspect all wiring
installed in that city.
The main difficulty at the
present time lies in the fact that the lighting
wires are overloaded.
meeting of the Business Men's Club, in
conjunction with the local fire-insurance men and
several members of the Texas Fire Prevention
Association, was held at Waco, Texas, recently, to
induce the City Council to pass an ordinance to
adopt the National Electrical Code. The committee from the Texas Fire Prevention Association
was headed by Robert Price of Dallas, and after
the conference committees from the Business Men's
Association were appointed to go before the City
Council with a petition to have such an ordinance
passed.
At Louisville, Ky., the National Electrical Code
has been adopted by ordinance for inside wiring

A

only.

Discipline over electric wiring has been increased
Joliet, 111., by the city electrician through the
establishment of a system of blanks and the demand for formal applications and permits to do
wiring. No work is connected to the lighting system except with permission from the inspector.
The standard for wiring is reported as improved.
The bulletins issued by the Western Association
of Electrical Inspectors, recently organized, are
said to have had a perceptible effect upon the
character of the wiring. The fire-alarm system
has been provided with a new set of storage batin

have been substituted. Many old, defective
equipments have been overhauled.
fittings

Possible Transfer of Chicago Edison
Properties to Subway Interests.
Samuel Instill, president of the Chicago Edison
Company, is quoted in the Chicago Record-Herald
of December 13th as saying that no formal proposition for the purchase of the Chicago
Edison
property has yet been made. "We are expecting
one, however," said President Ihsull.
"I do not
know when formal negotiations will be opened,
although I would be very much surprised if anything along that line was done until after the

holidays,

will

be

noticed

mounted

in

the

diagram,

the

appa-

compact form in a cubical
box measuring not over two feet in the largest
dimension. The box is mounted on screw legs
and divided into three compartments by partitions.
In the first part is placed the quadrant electrometer (E), a set^of dry-battery cells (F) and
a water level (B). The base of the electrometer
is movable and slides in a groove, so that it can
be shifted or taken off entirely from the case.
In the second compartment is mounted the photographic registering device, which operates by
means of a spot of light reflected from the mirror
of

is

the

in

electrometer.

Sensitive

paper

is

rolled

upon the drum (H), which is worked by means
of the clockwork device (J)
(S). The drum
makes one revolution in 24 hours. Light is sent
into the eletrometer from the incandescent lamp
placed in the side tube at (K), and the beam is
cut down by the slot (O) and concentrated bv
the lens at the end of the tube. At one side of
the box is a third compartment which contains
the keys (T) for adjusting the movement of the
clockwork, and the drum can be made to rotate
from 24 hours down to two hours, as desired.
Thus the variable movement of the electrometer

least."

at

statement was brought out in answer to
inquiries concerning the following New York dispatch, dated December 12th
"It can be authoritatively stated that the deal
by which the Chicago Subway interests acquire
the
Chicago Edison property has been finally
closed.
The idea of a guaranty and option has
been abandoned, and a new company, with probably a nominal capital, will issue its 4V2 per cent,
collateral trust bonds for Chicago Edison stock
The Chicago Edison shares will
at $200 for $100.
support the bonds. The new company's stock will
be held by Chicago Subway.
"In addition the Chicago Subway interests will
agree to spend $5,000,000 on the Chicago Edison
property within a year, and $15,000,000 within
This expenditure is the inducement
four years.
to Chicago Edison stockholders, as it places their
shares ahead of the securities which must be
floated to get the funds, whereas if they attempted
the development of the property themselves they

This

would have
would take

to raise the money on securities
priority over their shares."

which

Proposed Montreal-New York Waterway and Power Scheme.
A Canadian correspondent of the Western Elec"Important developments are extrician writes
pected soon in connection with the project for
the production of electrical energy by the Lake
Champlain and St. Lawrence Ship Canal Company.
This company has been incorporated by Dominion
Parliament with an authorized capital of $8,000,000.
It aims at the establishment of a waterway to give
Montreal and New
connection between
direct
York. The power scheme, however, is an inter:

esting

feature.

The

idea

is

to

set

up

a

large

Montreal, at Longueuil, where
there is a fall on the little Montreal River of
72 feet in a longitudinal distance of 1,500 feet.
In connection with the Ship Canal Company is
electric

an

plant near

American

organization,

the

International

De-

REGISTERING ELECTROMETER APPARATUS.
recorded on the photographic paper in a curve
is longer or shorter for a given time.
A small battery (W) in the third compartment
is
used to light up the incandescent lamps (L)
(L'), which lie in front of the drum. This is
done automatically at one-hour intervals or less,
so that a number of check points are recorded
upon the drum alongside the curve. A screen
placed in front of the lamps serves to shield the
drum and form the points of light. A set of
switches connected with the battery at (V) allows of varying the number of cells connected
with the electrometer quadrants, thus varying the
sensitiveness of the instrument.
Most of the regulation can thus be carried out from this point
by opening the cover (N) without letting in the
light to the rest of the apparatus.
At (C) is
mounted an Exner electroscope, which is standardized along with the electrometer (E). It is
of the gold-leaf type and contains a sodium dryer,
being insulated with amber. The gold leaves are
always in connection with the electrometer, so
that a glance at the electroscope shows at once
whether the potential of the needle is in the region of the desired sensitiveness. Fixed in the
top of the case is a chronometer, which can be
read from the outside, and it is in synchronism
with the main clockwork of the drum. The apparatus is of value for taking the curves of potential
in atmospheric disturbances, such as storms, snow,
hail or the aurora borealis.
is

which

;
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The

Electrical Plant of the Ontario

Power Company.
By

1

V. G. Converse.

company's development
this
outlined,
comprises the taking of water from the upper
Niagara River, leading it through pipes and penstocks to turbines in a station below the falls and
there utilizing its energy for the generation of
electricity which is transmitted to a second station
on the bluff above and thence distributed.
Briefly

_

Starting at the headworks, the water is diverted
under curtain walls into two forebays in series,
which are so proportioned as to provide the proper
velocity through screens and gates, and so constructed as to exclude ice. From the inner or second forebay the water is conveyed in large conduits underneath the ground, along the outskirts
of Queen Victoria Park, for a distance of approximately 1 J<J miles, to a point adjacent to the

Horseshoe

December

provisions for the observation of the rapids and
falls,
the harmonious character of the buildings,
and the general air of fitness and refinement, it
cannot but appear that the retention of Niagara's
beauty has been in mind as well as its exploitation
for power. At present the only exceptions are
the entrance and overflow buildings at the terminus
of the main conduit. Their erection, which of
necessity has been delayed to the last, is in progress, and very pleasing buildings will shortly hide
the present unsightly constructions.
It is the essential purpose of this paper to describe the electrical features of the Ontario Power

22,

1906

proximately nine feet square with arched roof was
cut through the rock.
This tunnel starts on a
level with the main floor of the generating station, extends through the rear wall and rises at
an angle of 30 degrees until it has passed under
the main water conduits.
For this portion of the
distance it accommodates the two 30-inch penstocks
for the exciter turbines.
After passing under the
main conduits it rises at an angle of 60 degrees
and opens into a manhole halfway up the bluff to
the

distributing

station.

The

difficulties

were

to

support the three-conductor power cables and yet
to isolate them and to provide for their easy

Falls.

At the terminus of the 18-foot conduit now
completed, nine-foot steel penstocks equipped with
gate valves extend, first vertically and then horizontally, each to a turbine unit in the generating
station.
This building (shown in Fig. 1) is nearly
on a level with the river below the falls, and is
It
as close to the cataract as conditions allow.
is to be noted that the full head of the water between the upper and lower rivers has been acquired so far as was feasible from an economic
standpoint.

Each generating unit consists of a horizontal
double turbine direct-connected to a generator.
The units are alike in appearance,
(See Fig. 2.)
but the fourth, or last, generator installed, possesses an advantage over the others in 20 per cent,
increase of capacity. The completion of the station and its equipment will be but an extension
of the present form until, according to existing
plans, there is an installation under the one roof
delivery of 200,000
sufficient for the continuous
horsepower of electrical energy.
From the generating station the electric current
carried by underground cables to the distributing station on the bluff. 260 feet above and. 600
In the disfeet back from the generating station.
tributing station are the switching and transforming apparatus and the metering and controlling
devices for the operation of the plant. From the
distributing station go the overhead circuits of
various voltages for the transmission of the power
to the consumer.
The hydraulic portion of the plant and a part
of the generating equipment having been in service for nearly a year, it is befitting to remark
that in general the plan of the headworks to exclude ice, the operation of the first main conduit
with its spillway, the location and action of gates,
valves and reliefs for the water, together with the
results obtained from turbines and generators, have
proven most satisfactory. That all of these features have been put into use without a single
is

aifW

«*.

FIG. 2.

INTERIOR OF GENERATING STATION OF ONTARIO POWER

Company's plant. Three generators of io.ooo-horsepower capacity each, and a fourth of 12,000 horsepower, are now in service.
These machines are
wound for three-phase current at 12,000 volts, and
cycles,
and have revolving fields, the speed of
25
being 187.5 revolutions per minute. The
weight of a generator is 231 tons. Assembly, including the building up of the laminated iron
of the rotor, and the winding and insulating of
the armature, has been done entirely upon the
ground.
Two exciters have been provided, each
of 500-horsepower
capacity
at
250 volts, and
driven by their own turbines. A single exciter is
rotation

total

of

capacity

sufficient
ators.

for

the

fields

of

six

gener-

The leads from the generators are single conductors, insulated with treated cambric.
These
leads, each in a separate compartment, are mounted
on porcelain insulators, ample clearances to ground
all sides.
The compartments are
up of thin shelves of reinforced concrete, se-

being allowed on
jl

^

built

cured to

the

concrete

substructure

of

the

build-

and are closed by doors of asbestos which
may be readily removed for inspection. At no
ing,

place are the leads of more than three generators
brought into proximity, and the leads of each set
of three generators where they approach their re-«fatfl&U!

-1.
1
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spective oil switches on the gallery in the generating station are so protected and isolated from each
other that grounds or short circuits would seem
to be impossible.
The electrical equipment of the generating station,
aside from
the
machines, consists of a
switchboard, having a panel for each generator
upon which are mounted an electrically controlled
field circuit breaker, an ammeter
and a control
switch for tripping the first generator oil switch
also a panel for each exciter, containing the customary switches, and a voltmeter and ammeter.

difficulty,

Secondary

ous

trical

for the distribution of alternating and direct current for the light and power service in the station,
and also for the distant control of the valves in
each turbine penstock. Back of the' exciter switchboard are small panels, one for each pair of generators, on which are mounted the terminals of
the control wires and the relays for the automatic
operation of the oil switches.
There are also the
generator oil switches, field rheostats and small
motors on the turbine governors, all of which are
controlled from the distributing station.
The outgoing generator leads from the
oil
switches go to cable heads supported and isolated
in a substantial manner, directly under the floor
supporting the switches.
Here change is made to
three-conductor cables, two being required for each
generator.
They are paper insulated and lead
covered, having outside of the lead a spiraled
steel-ribbon armor imbedded in and covered with

verse

jute.

and have perfectly performed their varifunctions, is but the logical outcome of the
careful study, painstaking attention to detail, and
thorough execution of this portion of the work.
The coming month will witness the putting into
service of the transformers, switches and other
high voltage equipment of the distributing station,
and the delivery of power to the enormous transmission system of the distributing company for use
throughout
later

Western

New

York,

and

somewhat

come

the electrification of the circuits
now building for the delivery of power to the
Niagara district of Canada.
Much has been said of the disfigurement of the
park by the power-plant construction, and this with
considerable justice, but to one who now sees
the construction nearing completion, and notes the
new channels and islands at the Dufferin Inlet, the
will

Condensation of a paper presented to the Canadian ElecAssociation at Niagara Falls, June in, 1006.
Mr. Conis electrical
engineer of the Ontario Power Company.
This maybe considered as supplementing several articles of a
general character on the; subject which have appeared in the
Western Electrician, the latest one being the paper of Mr. P. N.
Nunn, engineer of the company, read before the Asheville, n! C.,
meeting of the American Institute of Electrical Engineers, on
June 22, 1005. and printed in the Western Electrician on July 1,
1.

loos,

to

this

board

is

another

panel

board

.

The necessity for the location underground of
the three-conductor generator cables and the various low-voltage control circuits leading to the
distributing;

were met

station

in.

new problems which
manner
A tunnel ap-

presented

the following

:

COMPANY, NIAGARA FALLS.

drawing both in and out of the ducts. A generator cable weighs 13 pounds per foot, and for the
length of the tunnel exerts a downward force of
over a ton.
After leaving the manhole at the terminus of the
cable tunnel, the cables are carried in three groups
of tile ducts buried in the ground, the two outside
ones being for power cables, and the inner one for
control cables. From the duct courses the cables
are taken into a distributing manhole at the front
of the distributing station.
From the distributing manhole any generator cable may be drawn through a manhole and duct
system along the front wall of the distributing station, and connected to any unit in the station.
The distributing station arrangement cannot but
be regarded as both novel and unique, and a
few of the considerations which have led to its
design, may be of interest.
In the first place it
was impossible to comprehend all of the conditions
which might arise in the distribution and utilization of 200,000 horsepower. Unlike the generating station with its similar units, the distributing
station would undoubtedly be required to provide
for the delivery of power both at generator voltage
for use in the immediate vicinity, and also at voltages higher than that of the generator for longdistance transmissions.
The delivery of power at
generator voltage, however, would require but a
comparatively small amount of space for the necand lightning arresters,
essary busses, switches
while the delivery of power at higher voltages
would require, besides sw'tches and busses for
the generator voltage, a considerable amount of
space for transformers and high-voltage equipment.
In fact, the required ground space for a
high-voltage unit is over ten times that for a unit
of the same capacity at generator voltage.
It was thus evidently impracticable to commence
the construction of this building at one end, as
was possible with the generating station, since the
combination of low and high-voltage unit spaces as
they might be required would probably lead to
either a very irregular building, or else one with
considerable waste space.
The assumption was
therefore made that the output of six generators
would be required
maximum
amount
that
was the
This capacity
for delivery at generator voltage.
required such a length of bus for switch connections as might very properly be devoted in the
length of the building to the switchboard and conLikewise the width of building
trol equipment.
required for the switchboard equipment in addition to that required for the low-voltage units corresponded very closely to the width required for
Consequently the switchboard
high-voltage units.
section is located in the center of the building
with switches and busses of low-voltage units in
front of it, and their lightning arrester and selective switch equipment in the rear, the outgoing
low-voltage feeders passing underground beneath
The low-voltage switches
the switchboard section.
and busses of the high-voltage units occupy the
same position relative to their respective transformer sections as do those of the low-voltage units
"

r
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the switchboard section.
This arrangement allows a continuous low-voltage bus and switch
room, also a continuous high-voltage bus and
switch room, and subdivides only the high-voltage
transformer equipment, which division possessessome considerable advantage.
The distributing station is then the locus of the
to

and

control

distribution

of

all

power

from the

will

With its present dimensions it
accommodate besides the switchboard and con-

trol

apparatus

generating station.

complete development, the
handling the output of 14 gener-

for

the

equipment for
ators, provided that six deliver power directly
the transmission lines.
building will be on each
voltage units.
That arrangement of
would be best adapted
ture requirements of the
as

The

extensions

to

the
end and entirely for high-

power

the

to

circuits

which

the character and fuplant was open to equally
the design of the building
to

much doubt as was
The arrangement which has been adopted
shown in the accompanying diagram of power

itself.
is

circuits.

Fig.

flexibility

may

It

3.

sufficient

is

believed that

to

meet any requirement that

it

possesses

a

arise.
will be

noted that there are two busses for
low voltage and one for high voltage.
All have
links or tie switches to break their continuity on
each side of their junction with a unit.
Generators may be paralleled on either of the low-voltage
busses, and when so operated may supply the highvoltage bus through the transformers. When operIt
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DIAGRAM OF POWER CIRCUITS IN GENERATING
PLANT OF ONTARIO POWER COMPANY.

ation in this manner has been effected the generators may "be disconnected from the low-voltage
busses.
The cross-connection of generators to
either low-voltage feeders or transformer units, is
also possible with the arrangement adopted.
By
opening either the tie switches in the bus-bars or
the selector switches connecting to them, the station may be operated as a number of individual
.

power

plants.

The generator circuits entering the low-voltage
bus room and the feeder circuits leaving it are
single-conductor cables, the change having been
made from three-conductor cables, in a manhole
for each unit without the station wall.
The strap copper busses are mounted in a hori-

Fig.

Control Room.

499

They also are separated by concrete barriers, there
being no two cables in any one compartment.
Potential transformers for use with instruments are
placed within the same central space, and are isolated with barriers of alberene stone, the front of
their compartments being closed by asbestos doors.
The use of concrete for the almost entire construction of a bus structure is somewhat of an innovation, and the success obtained with it assures
the continuation of its use.
It is not only strong,
easily erected
and economical of space, but furnishes one of the best fire-resisting mediums, and
is comparatively inexpensive.
In the low-voltage switch room the oil switches
are arranged in two parallel rows and separated
into their unit groups.
They are of the plunger
type,
actuated by direct-current magnets.
Knife
switches in both incoming and outgoing leads permit of their complete and assured disconnection
from all circuits for necessary manipulation or adjustment.
In the transformer rooms (Fig. 4), only one of
which is at present completed, are located both the
transformers and the oil-insulated choke coils for
their protection.
The three transformers of a unit
are of the oil-insulated, water-cooled type, connected in delta on the low-voltage and in star,
with center grounded, on the high-voltage side. The
secondary potential of each transformer is 36,000
volts, and as connected the resultant line voltage

The

semi-circular arrangement allows ample clearance between units for their distinguishment, and
also enables the operator to see every instrument
from any position within the control area.
Each instrument stand has mounted upon it a
voltmeter, ammeter, wattmeter, power-factor indicator, frequency indicator and synchroscope
also
three ammeters connected in the leads to the
;

transformers.
A control pedestal contains, besides the small
switches for the control of oil circuit-breakers,
push buttons for opening and closing the generator
field
switch, a controller for the rheostat face

approximately
normal capacity

62,000.
Each transformer has a
of 3,000 kilovolt-amperes,
and
weighs, complete with oil and case, approximately
tons.
50
A traveling crane spans the room, and will
handle any choke coil or transformer without interference with the operation of other units.
In
the
high-voltage
room the switches and
series transformers are on the floor and the busbars overhead.
The latter are composed of copper pipe wrapped with treated cambric and asbestos braid, and are supported mainly by their
tie switches, which are mounted on the tops of
high masonry walls which separate the units.
The construction and action of the high-voltage
switch is like that of the low-voltage one, but it
is considerably larger because of the longer break
and greater insulating distances required for the
higher voltage. The oil is contained in large steel
tanks, approximately 500 gallons being required
Oil piping for the switches and confor a switch.
trol wiring for their actuation are carried underneath the floor.
Horn gap lightning arresters of generous proportions and with graded gaps and resistances are located at the rear of the station for the protection
of high-voltage feeders.
Low-voltage circuits are at present carried on
wood poles, the details of the construction embracing no particularly new features.
The high-voltage circuits are in duplicate, and
are carried on steel towers placed usually along a
private right-of-way. The towers have a triangular base, tubular legs, and carry but the three
wires of a circuit. A clearance of 30 feet is everywhere preserved between circuits. The construcis
made especially strong with concrete
tion
anchorages, and by the liberal use of guys at angles
and crossings. The insulators are massive, weighing 40 pounds, and are mounted on steel pins.
The transmission cables are of aluminum iJ/£
by ties or clamps
inches in diameter, secured
as conditions require, and protected at the insulators against arcs by a serving of aluminum wire.
The control room (Fig. 5) is located on the top
floor of the switchboard section, at the most adis

Fig. 6.

fig.

plate

4.

VIEW

IN

TRANSFORMER ROOM OF ONTARIO
POWER COMPANY.

and a controller for varying the speed of the

through the" medium of the governor. A
diagram of circuits on the face of each pedestal, in
which are placed pilot lamps from oil switches,
enables the operator to comprehend at a glance his
turbine

circuit

connections.

Opposite the semi-circle of generator and feeder
controls are two service boards, one on each side
of the entrance to the room.
One of the boards
contains the switches and instruments required for
distribution
alternating
the
of
current at 220 volts
for light and power purposes in the building
also
;

the control for the oil circuit-breakers located in
the low-voltage service bus.
The other board contains the switches and instruments requisite for the
distribution of 250-Yolt direct current (derived at
present from one of the exciters) for lighting and
control purposes.
There is also a panel on this
board for the control of a storage battery which
serves as a relay for the 250-volt exciter control
current.
On the three floors beneath the control room,
arranged in the same semi-circular manner, there are
in order the recording-instrument boards, terminal
and relay panels (Fig. 6), and assembly racks for
control and instrument wires. The room containing the latter is in the basement, and besides accommodating the wires, contains a cell for a 240ampere-hour storage battery, and also serves as a

Terminal, Relay and Recording Instrument Boards.

ELECTRICAL POWER STATION EQUIPMENT OF THE ONTARIO POWER COMPANY.
zontal position on the outer sides of two concrete
division walls extending from the floor to the
ceiling of the room.
They are supported in and
isolated by a structure quite similar to that described for the generator leads in the generating
station.
All connections to and from the busses
pass through porcelain bushings into the space between the two main division walls, and thence extend vertically to the switches in the room above.

vantageous position for the observation of the apparatus in the distributing station.
Control pedestals,' corresponding in number to generator units,
containing operating switches and pilot lamps, with
indicating instrument stands directly back of them,
are arranged in an approximate semi-circle around
The line is broken only at the center
the room.
to permit of the feeder-control panels, located at
the back of the room, being visible to the operator.

water and steam piping.
are of a new
type and comprise voltmeters, ammeters, wattmeters
and frequency and power-factor indicators.
They are so connected in the low-voltage circuits
that there is a continuous record of each generator
as well as of the demands of any set of feeders.
distributing point for

all oil,

The graphic recording instruments

[Continued on page 502.]
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no apology is necessary for the publication of
another article on this subject in this issue, inasmuch as the plant is a large one with many features of unusual interest which could hardly be
exhausted in a number of articles. The present
description is from the pen of Mr. V. G. Converse, electrical engineer of the company, who
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Street-railway prospects in Chicago' are much
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on the part of the representatives of both the city
government and the operating companies to agree
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Light and Illumination.

1

By Charles Proteus Steinmetz.
Light is not a physical quantity, but is a physiological effect exerted on the human eye by certain radiations. There are different forms of energy convertible into each other, as magnetic
energy, electric energy, heat energy, mechanical

momentum, radiating energy, etc.
Now, radiating energy is derived from other
forms of energy, for instance, from heat energy.
By raising a body to a high temperature we find
that this heat energy is converted into radiation
which issues from the heated body. In an incandescent-lamp filament we get a mass of radiations of different wave lengths, i. e., different frequencies.
The frequencies of radiating energy, somewhat
less than one octave, can be perceived by the
human eye as light. Light, therefore, is the
physiological effect exerted upon the human eye
by a certain narrow range of frequencies of radiation.
Frequencies lower than those visible to the
eye, and frequencies higher than those visible to
the eye, are again invisible.
frequently speak
of those frequencies lower than the visible ones
as radiating heat, and of those frequencies higher
than the visible ones as chemical rays.
must,
however, understand that there is no distinction
between them. There are no heat rays differing
from light rays or chemical rays. Any -form of
energy when destroyed must give rise to an exactly equivalent amount of some other form of
energy; however, if we destroy radiating energy,
by intercepting the beam of radiation, interposing
an opaque body in its path, then that energy of
radiation is converted into some other form of
energy, usually into heat.
If we consider the infinite range of radiation
issuing from heated bodies, we find those rays
which are of lower frequency than the visible
rays will be felt as heat, because they contain a
very large amount of energy. The rays which
are visible represent very little energy it just
happens so and therefore they do not contain
as much heat. There is no essential difference
between heat waves or light waves, but any radiation that is converted into heat when destroyed,
or converted into any other form of energy, the
so-called chemical ray, ultra-violet light, the X-ray,
when intercepted, also produces heat just as much
as a red light, only very much less heat, not sensitive to the touch, because the total energy of the

We

We

—

—

ray happens to be very much less. Our means of
producing radiating energy are able to produce
high intensities of radiation only for very low
frequencies, invisible ultra-red rays, but we are
not able to produce anywhere near the same inof radiation for higher frequencies.
obvious, if we intercept and destroy radiation to convert the energy into other forms of
energy, if the energy is only high enough, we' get
high temperature, high chemical action, by the
mere effect of temperature, and we also may get
the chemical effect by what probably is some kind
of resonance phenomena. The particles of a body,
say the atoms of the molecules, naturally must
have some rate of vibration of their own. If, then,
a ray of radiation impinges upon them which is
of a frequency of the same magnitude as the inherent rate of vibration of the atom, you see, by
resonance, that vibration of the atom must rapidly increase in intensity until it breaks away
from the molecule, until the chemical combination
is split up.
The inherent frequency of oscillation
of the atom seems to be about of the same
magnitude as the visible radiation, or rather a
little
higher frequency. If we assume that the
wave entering a mass of the silver salt is such
as. to give a rate of vibration of about the range
between the violet and ultra-violet, it is easy to
understand that this frequency of light will split
up the silver salt by increasing its vibration or
resonance, and the shorter or longer waves will
tensities
It is

not

have

any

effect,

or

an

effect

in

much

less

degree, so that it may be a mere incident that
these chemical compounds on which we observe
the chemical action of radiat'on just happen to be
sensitive to the violet end of the spectrum.
The distinction between heat waves, chemical
waves, light waves, is not a physical distinction,
but it is radiating energy of the s.irn» character,
differing merely in wave lengths, and the visible
range is somewhat less than one octave, rather
at the upper end, at the higher frequencies, which
are difficult to produce. This makes the problem
of investigating and dealing with light difficult for
the engineer, because it is not a physical quantity
which can be measured accurately, as in the case
of power or velocity, but it is a physiological
effect.
can, indeed, measure very accurately
the total energy of radiation from a heated body,
but the total energy of. radiation is not light,
only a very small part of it is visible.
Energy radiating at low frequency represents
no light whatever, has no physiological equivalentis invisible.
When you come into the visible range
it represents physiological effect, and is the equivalent of light. Therefore, when you pass from
the visible into the invisible range, you see that

We

1.

From an address presented before

ing Society at a meeting held in

the Illuminating Engineer-

New York

on December

r4, 1006.

Soi

physiological equivalent must pass from zero into
a finite value and must necessarily pass continuously, that is, at the other end of the visible
range. The light equivalent of energy must be
extremely low, and the further you go into the
visible range, you reach the maximum in the middle,^ in the
green and yellow, and it decreases
again down to zero at the violet end of the visible
rays.
Beyond that are still higher frequencies,
and then the physiological equivalent of energy is
zero again. Inversely, if we take the mechanical
equivalent of light as a minimum in the middle
of the visible range, where one candlepower of
light represents the lowest amount of energy and
increases toward the end of the spectrum, to the
visible range, to infinity at the end, because at
the end of the visible range there is no more light,
then the infinite amount of energy would not
produce any more scintillation than one candle-

power

in

Now,

light.

means, in plain language, that the
in light production is the function of
lengths, that is, of the color, and that is
maximum in the middle of the spectrum.
that

efficiency

the
at

wave
its

The same amount

of

energy

gives

the

largest

amount of light, and the same amount of power,
measured in watts, gives the largest amount of
light measured in candlepower, if the power is
in the form of the radiation of the frequency corresponding to the middle of the visible ray. Therefore, we get the efficiency of light production as
the function of the wave lengths. Unfortunately,
the physiological equivalent of power,
or the
physiological effect of light varies not only with
the wave lengths, but also with the absolute intensity.
Suppose we undertake to compare red,
yellow and green lights, or any lights of different

We

colors.
meet the great difficulty as to how
to compare them.
want one candlepower in
light, as red, yellow or green.
You cannot compare them directly, for we have no physical meas-

We

ure of
because

light.
is

it

ological

We

cannot measure it physically,
not a physical quantity, but a physi-

effect.

We

compare

different

by

lights

comparing them with a standard candle, but a
standard candle has a certain color, yellowish or
white, and we cannot compare it exactly with any
other illuminant which has a different color.
Light in the middle of the spectrum and the
short-wave end of the spectrum is very much
more prominent and gives better illumination where
the total intensity of illuminacloii is low, while
the long wave or low frequency of the red and
orange and yellow light gives a much more brilliant effect at high intensity.
This is of importance for the illuminating engineer, because you see, where you desire to get
very high effects, as in decorative lighting or in
'

advertising,

you get much better

results

from the

low-frequency end of the spectrum, from the orange and yellow light, whereas, when you desire
to get low intensity
lighting, you get a

of illumination,

much

better

as
result

in

street

from the

end of the spectrum, or the middle
spectrum. Until the development of the
Welsbach gas mantle, practically all methods of
producing light were based on incandescents, i. e.,
by impressing energy on a solid body, either chemical energy of combustion, or electric energy in
the incandescent or carbon-arc lamp.
have increased the temperature of the gas
flame by using a gas of higher chemical energy,
as acetylene. The acetylene flame is white; the
have increased
ordinary gas flame is yellow.
the temperature of the carbon filament by replacing
the carbon with some more refractory material,
such as tantalum, osmium, tungsten, etc., and so
get a higher efficiency.
could increase the efficiency of the gas flame
by mixing the gas with air, as in the Bunsen
flame, but we have to insert a luminous body of
some other material, not carbon produced by the
gas by its dissociation, because the carbon is incan do it by a skeleton
stantly consumed.
of platinum wire, which can be set glowing.
If we could find a body giving abnormally high
the
visible
radiation of short-wave lengths, in
range, and abnormally low radiation of long waves
at low frequency, it would give an abnormally
incandescent body.
Such bodies exist,
efficient
and the enormous progress in gas lighting made
by the introduction of the Welsbach mantle is
based on selective radiation, that is, the oxides
do not radiate the same range and same order as
the black body; incandescent carbon would do, but
short-wave

of

the

We

We

We

We

gives

an abnormally large amount of visible rays
with invisible rays; that is to say, it

compared

gives a larger percentage of high-frequency light
rays compared with the low-frequency invisible
Now, possibly some of these highly efficient
rays.
metal filaments, like the tungsten filament, also

owe

their

high efficiency to selective radiation.

to selective radiation, we must
is
meant by the term. If
you define as selective radiation any radiation
which the intensity is distributed from the
in
spectrum differently from that of the theoretical
black body, then the Welsbach mantle has selective
If, however, you define selective radiaradiation.
tion as the radiation of a body which gives spectrum lines; sharply defined lines, i. e., which gives
abnormally low intensities within narrow ranges,

When you come

understand

what

_

which give absorption bands, bright bands in the
spectrum, then the Welsbach mantle is not selective radiation, because it does not show absorption bands, black bands or bright spectrum
lines.

In an incandescent lamp filament you do not
get a definite pitch, or a definite frequency of
vibration, that is, definite wave lengths of light,
but we get an indefinite number. The reason is,
we have a solid or liquid body in which the vibrating atoms are sufficiently close together to
interfere with each other.
Since the spectrum light is based on the interference of vibrating molecules, it is easy to understand, when you bring the atoms or molecules
closely together, as in atmospheric pressure, interference begins, and you find the line spectrum
largely, the lines getting more confused and blurring into each other. Where we set gas or vapor
into vibration, it vibrates at its own frequency,
independent of the temperature. It gives a certain
vibration, and it is merely a question of the character of the material whether a very large percentage of the total energy of radiation will happen to be within the visible range or outside the
visible range.
Temperature does not come in, because frequency of radiation is no longer a function of the temperature, but independent of the
temperature; in general, it is the same.
The possibility exists of finding materials which,
when energized, as vapor or gas, will give a spectrum having a large amount of energy in the
visible range, thus giving an efficiency of, light
production far in excess of that available by incandescent lamps. So far the only metals whichhave been found which give these characteristics
are mercury, calcium and titanium. These three
metals give spectra which contain such a large
percentage of the total radiation that the amount
of light, measured physiologically in candlepower,
is far in excess of that which possibly could be
produced by incandescence, even with the assistance of selective radiation.
However, after all, it is not light we want, but
illumination.
The demands of illumination are
mainly of two classes, general illumination and
local,
or concentrated, illumination. Many cases
require general illumination, where the desire to
see equally well, to get the same intensity of
illumination throughout the whole illuminated area,
is
considered. The
drafting-room,
the
schoolroom, the hall of a house and the streets of a
city require general illumination, uniformity, fairly
high intensity; very high intensity in drafting-room,
to be able to do careful work everywhere; relatively low intensity in the streets of a city.
In other cases we require concentrated lighting;
in domestic lighting, in the dining-room, in the
living-room, we desire light mainly on the table

where we work,

eat,

read,

etc.

In producing illumination we can use either direct lighting or indirect lighting; the rays issuing
from the source of light may either pass directly
to the illuminated objects, or they may pass to a
reflecting surface, and reflect it from that surface
to the object, or they may be passed through a
refracting body, as the frosted incandescent-lamp
globe, or opal globe of the arc lamp, and so
reach the illuminated object. In general, it is
obvious that any method of indirect lighting by
refraction or reflection
wastes
a
considerable
amount of light.
can have indirect lighting, either by reflecting or refracting, by some attachment to the lamp,
a reflector or holophane globe, or a fretted globe,
or by deflecting the light from the ceilings and
walls of the rooms on the objects to be illuminated. It is not always feasible to have light
walls, especially when you come to machine shops
or foundries, and in other places where the walls
do not remain white. The walls always change
some darker color. The question is, what
to
color do these walls assume? The color of everything which is changed by age is due to either
iron or carbon. If you look around you will find
in most cases it is the result of iron, reddishbrown, but it sometimes is due to carbon, and
then the shade is a brownish-yellow. The color
which all materials assume are either the one or
the other. Both are in the long-wave or lowfrequency end of the spectrum. Where you have
to count on reflected light, and desire to get the
benefit of reflected light from walls which cannot
be kept perfectly white, then the sources of light
originally in the long waves and low-frequency
radiation on the yellowish tinge will be more efficient than any other waves.
Again, it is not the amount of light which
reaches the object illuminated which is of importance, that is, not the physical intensity of illumination, but the amount of light which from these
illuminated objects reach the human eye. With
the same intensity of illumination, the same amount
of light reaching the illuminated object, of the
same color, the amount of light entering the eye
may vary widely with the opening or contraction
By eliminating the source
of the pupil of the eye.
of light from the field of vision and eliminating
the contraction of the pupils resulting from the
high intrinsic brilliancy of the illuminating body,
we get actually a very much larger amount of
light into the eye with the same amount of light

We
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striking the illuminated object; that is, we get a
higher physiological efficiency. Even with a much
less amount of light reaching the illuminated ob-

we still get more light in the eye. It apautomatic protective
this
that
pears, however,
faculty of the eye developed through the ages is
a protection, not against light, but against energy
apparently the eve is protecting itself against the
energy of radiation, not the physiological intensity,
and since the energy of radiation is mainly in the
jects,

;

the long waves, the frequency which
reaction is the frequency on the longwave end of the spectrum, the red end, yellow
waves; these make the pupils contract and cause
the self-protective action. This action is much less
green and blue rays are in evidence.
if the
That is of importance in places where you cannot take the light out of the field of vision, as
street illumination, where you must have all
in
the sources of light along the street and must see
them. By cutting off the red end of the spectrum you eliminate that contraction of the pupil,
and you get the fulj benefit of the light between
the illuminants, while, with the low source of
light, as with the incandescent or arc lamp of old,
you do not get the benefit, i. e., the physiological
effect of the illumination by a green illuminant
in such cases is superior to that by a yellow ilultra

red,

causes

in

its

luminant.
illuminating engior color of the
and study the requirements of each case
light
whiph comes into his charge. It would be just as
wrong in one case to use an incandescent lamp,
where the mercury arc lamp would be better, as
have to consider them beto do the reverse.
tween general illumination and local illumination,
between direct illumination and indirect illumination, and between directed illumination and diffused illumination. These three different classes
or distinctions to a certain extent overlap.
In the case of general illumination vs. diffused
illumination, the problem may be to get uniform
You can get that by distributintensity all over.
ing a large number of small units all around the
cornices and reflect the light from white -vails
and ceilings, and get a very diffused illumination,
or you could get general illumination, where the
intensity of illumination all over is the same in
a moderate-sized room, from one source of light
by using one of these sources of light with a
It

quite important for the
also to select the shade

is

neer

We

.
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S. Millar, New York:
I was much interested
the reference to improper lighting, as exemplified
everywhere. I have been particularly impressed recently with examples of this on the part
of those interested in illuminating enterprises. If
we look at the illumination in the offices of our
gas and electric-light companies, we shall find examples which certainly court criticism
if we go
into the offices of our lamp factories, we will also
find the same state of affairs.
think the cause
I
of illuminating engineering will be greatly advanced
if
we stop scolding the public for the little attention it gives to the subject and devote a little
more time and attention to the matter of our own

P.

in

;

light

installations.

Williams, New York
In the matter of
I think it is not always so much the
efficiency we are after.
Illumination has two effects
psychological, which shows us the light is

Guy V.

:

illumination,

—

present, and also the physiological.
The illumination we want depends on what we want it for.
In a ballroom we want a bright, soft light, which
will contribute to raising our spirits and enthusiasm. In art museums we want a strong light to
bring out the beauty of the objects of art, if the
object is perfect, but if it is not perfect, we want
a softer light which will shield the blemish and
make it appear as though it really were perfect.
I
have often noticed in some of the hotel lobbies, where the illumination was brilliant, that it
was probably some moments before I could see
clearly.
In the home, bright illumination is never
desirable.
Very often we want a cozy place, and
in such a place we want a soft and very dim
illumination.
When we go to a restaurant, sometimes we are in the mood to sit
in
brila
liantly illuminated room and listen to the music,
and hear the people coming and going, and at
other times we are in the mood when we want to
go into a nook and have a very dim light, so
that we are almost in a shadow.
I
think these
two points are often the deciding factors for what
is good illumination for each purpose respectively.

V. R. Lansingh, New York;
Gardner, Jr., Boston, and Dr. Steinmetz
also took part in the discussion.

Paul

Mcjunkin,

W. H.

Chicago Street-railway Problem
Nearing a Solution.

.

holophane

reflector.

The problem

domestic lightdirected and sufficiently low
in

ing is to get sufficient
diffused lighting so as to get the best vision, to
get sufficient shadows to see by, but not too dark
shadows to become tiresome. During the daytime
we get directed light from the windows, diffused
To get the proper
light reflected upon the walls.
proportion between directed and diffused light, we
have to employ shades, and we have to use walls
of somewhat darker color. When you come to
lighting in the evening, with a source of light
like the incandescent lamp or gas lamp, concentrating light in all directions, then the diffused
light, compared with the concentrated or directed
light, will be a much higher percentage than in
the daytime for the same color of wall, partly
due to the color of the light, which is yellow,
and more reflected from the walls, largely, however, because with the daylight through the window the directed light is a much larger percentage
of the total light than in the lamp, where only
a small part is concentrated light. It is not comfortable to have this strong light, and we put
shades on which absorb three-quarters of the
light,
but which gives us a more comfortable
illumination in the room. That means waste, however, and you pay twice for what light you get.
The proper illuminating engineering is to secure
the correct distribution curve of the source of
light, so as to give the desired amount of concentrated lighting on the dining-room and reading
table, and give only as much diffused lighting as
is compatible with the amount of direct light used,
to see by the shadows.
The problem of domestic
lighting,
from the illuminating-engineering point,
determine
is
to
the illumination over the entire
also
area,
and
the
character
of
illumination,
whether directed or diffused; how large an amount
of light should be concentrated, anil how large an
amount should be directed then also comes in as
an important factor the question of colors and
shades of light, as was discussed before.
;

A.

E. Forstall,

have

New York

come

:

As

a result of

free

in

to

carbon particles.

the

The

which

stood in the way of a
the council committee
was the matter of the
value to be placed upon the properties should
the city decide to buy. which power it is given
in
the new ordinance.
This obstacle has been
last

thing

possible agreement between
and the traction companies

removed. As stated in the Western Electrician
week, the value given the properties by the
city's commission of experts was about $51,000,000.
last

With

these figures as a basis the negotiations
resulted in an agreement on $50,000,000 as the
amount to be placed in the ordinance $29,000,000
for the Union Traction Company and $21,000,000
for the Chicago City Railway Company.
To these
figures, of course, will be added the amounts expended by the companies in improvements up to
the time when the city decides to take over the
properties, should it ever find itself in a position

—

'

do

to

.

so.

The new ordinance

require the companies
$50,000,000 in rehabilitat-

will

spend $40,000,000 to

to

On this amount they will be allowed
brokerage, 10 per cent, as contractors'
profits
and five per cent, interest on
the investment.
What is left of the income from
the lines after meeting the above items and paying the lines.
five
per cent,

ing

operating

the

companies

my

conclusion that the
Bunsen flame is non-luminous, not because the
combustion of the carbon particles take place so
rapidly that the) cannot give off any light, so that
there is no particle in the flame to be raised to
incandescence, but because the chemical action in
the flame is naturally different from that in the
ordinary luminous flame.
This difference results
in the hydrocarbons, which in the luminous flame
arc d'-cump'.srd before they arc consumed, setting
free carbon particles, which can be heated, and
in the Bunsen flame these hydrocarbon particles
are entirely consumed and destroyed as hydrocarbon before the combustion is complete, in the
sense of having the carbon turned into the carbon
dioxide, before they can be decomposed and set
I

sentatives.

55
45

Discussion (in part).
study,

is
It
possible that before the close of the
present year franchise ordinances will have been
passed by the Chicago City Council, and accepted
by the Chicago City Railway Company and the
Union Traction Company, which will bring to an
end the years of litigation and controversy and
provide the means for giving Chicago a firstclass street-railway system adequate for the needs
of the people.
At the time of writing the finishing touches
are being put upon the ordinance drawn by the
local transportation committee of the council, all
the terms of which are understood to have been
agreed to by the committee and the traction repre-

per cent,
per cent.

expenses

is
to be divided between
the city, the city to receive
of the net profits and the companies

and

Rebuilding and improving the two systems

is

to

under

the
control of three engineers, one
selected by the city, one by the companies and
one to be chosen by the two. It is understood
that the third
member of this board will be
Mr. Bion J. Arnold, if his services can be secured, both sides having expressed their confi-

be

dence

in

his unquestioned engineering skill and
fairness.
Rebuilding of the systems
of the improved operation, including

undoubted
and details

probable subway in the downtown district, is to
follow closely the ideas laid down by Mr. Arnold,
who has been an important factor in the matter
of engineering problems incident to the present
prospective settlement.
It
has been rumored that Mayor Dunne, while
pleased with the terms of the proposed ordinance,
may insist on submitting the matter to a vote
a

of

the

people

before

the

council

22,

takes

1906
action.

But it is believed that this course will be abandoned by the mayor if the transportation committee
reports
practically
unanimously on the
ordinance.

The

life
of the franchise for each company
be 20 years. Upon giving six months' notice
the city may at any time purchase the property
of each company for municipal operation.
The
price to be paid is to be made up of the value
of the present properties ($50,000,000) and the
rehabilitation
and subsequent concost of the
struction.
This is estimated at $50,000,000. If
unable to purchase directly the city may acquire
the ownership of the lines through a licensee
company, which will operate until the city can
take full title. If after 20 years the city does
not acquire ownership of the lines it may grant
the right to operate to any other company that
shall purchase on the same terms as the city.
A complete rehabilitation of its equipment is
ou^ within three years by each
to be carried
company. Cable tracks will be replaced by tracks
equipped for the best electric service
at least 60
miles of electric track will be rebuilt
new power
houses will be constructed and equipped and car
barns will
reconstructed. The
be
number of
double-truck up-to-date cars is to be increased as
rapidly as possible until in the case of the City
Railway 800 such cars are in operation and 1,200
by the Union Traction Company.
is

to

;

;

The

companies are to contribute not to
$5,000,000 toward the cost of building a
for street cars and other traffic in the
central business section of the city. The City
Railway is to pay two-fifths of the amount advanced and the' Union Traction Company threefifths.
This is exclusive of the reconstruction of
the river tunnels as part of the Union Traction
system. The elevated railways may be required
by the city to use the subway.
Twenty-one through routes, as shown in the
Western Electrician some time ago, permitting a
passenger to travel from one extreme part of the
city to another on the same car for one fare,
are to be established. Universal transfers are to
be exchanged and honored by the two companies
at all places where their lines cross or connect,
except
in
the
downtown district bounded by
Twelfth Street and the river.

two

exceed

subway

The

Electrical Plant of the Ontario

Power Company.
[.Continued from page 499.]
In the control room the chief operator's position
in the center, where, at his desk, he may observe, by means of his instruments, every electrical
occurrence and direct his assistants as required.
He has his own private telephone system running
to all the rooms in the building, and also has direct
connection with the telephones along the
transmission lines. He may communicate with the
generating station either by telephone or telautograph, the latter being almost exclusively used
because of its unmistakable records.
While unusual for the control operator to be
away from the sound and sight of his moving machinery, it is believed that the design which necessitated it has been carried out in such a manner
that the separation may prove of distinct advanis

tage.

Of

electrical
equipment of the
and cables have been furnished by
the Standard Underground Cable Company, Pirelli
& Co. of Italy, and the Northern Aluminum Company, and the apparatus by the Westinghouse Electric and Manufacturing Company.
The electrical design of the plant has been in
the charge of the writer under the direction of the
engineers, Messrs. L. L. and P. N. Nunn, and

the

principal

plant, the wires

with the aid of an able corps of assistants, among
which stand out most prominently the names of
Mr. Paul Cheever and Mr. J. A. Brundige.

Mineral Products of the United States.
The mineral products of the United States for
the calendar year 1905 amounted to a total value
of $1,623,877,127, according to the report of the
United States Geological Survey, issued in November, 1906. In 1904 the value was $1,360,883,The production of pig iron in 1904 was
554.
In
16,497,033 tons, with a value of $233,025,000.
1905 this production amounted to 22,992,380 tons
with a value of $382,450,000. The production of
copper was 812,537,267 pounds in 1904, with a
value of $105,629,845, and in 1905, 901,907,843
pounds, valued at $i39,79S,7i6. Of aluminum, the
production in 1904 was 8,600,000 pounds, with a
value of $2,477,000; in 1905, 11,347,000 pounds
were produced, valued at $3,246,300. The production of platinum for 1904 was 20O ounces,
-

value $4,160; in 1905, 318 ounces were produced,
with a value of $5,320. Of the non-metallic minerals, 668,358 pounds of sheet mica, with a value
of $109,462, were produced in 1904, and 851.800
pounds were produced in 1905, having a value
of $185,900. Of the metal tungsten, which is
grouped with unspecified mineral products, the
value of $268,676 is given to the production for
1905-

'
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WIRELESS OR RADIOTELEGRAPH Y.
By D. McNicol, A.

CHAPTER

Waves and Wave Motion.

— Hertz

A.

later),

(Concluded.')

III.

M'.,

Waves

The tapping-back process is accomplished
matically in the manner illustrated in Fig.

auto13,

in

which (C) is the coherer, (B) and (B') the batteries,
(R) the telegraph relay, and (T) a dismantled electric bell. The action is as follows
When a train of waves falls upon the coherer
the resistance of the filings falls from an almost
Curinfinite value down to a few hundred ohms.
rent from the battery is enabled to flow through
the relay coils, attracting the armature, which in
turn closes the local circuit in which the electric
or tapper is located. The tapper, striking the
coherer causes decoherence. So, unless the waves
are continuous, the local circuit is opened, and
ready for another wave.
It should be here stated that when a continuous
train of unbroken waves is passing through the
coherer, the tapping of the decoherer. while it
shakes up the filings, does not result in increasing
decoherence is only
the resistance of the tube
bell

I.

the

E.

which the increase is no longer proportional, so
that by arranging several separate spark-gaps, each
within the allowable limit, the discharge energy is

E.

substances
have not been availed of in the construction of
wireless receivers; and, as a general thing, the
various forms of imperfect contact detectors have
been found to give the maximum degree of known
of

properties

peculiar

these

is

waves

the

after

that this

have

The

ceased.

CHAPTER

IV.

The Generation and Propagation

of

Electric

Waves.
Fig.
14 shows a diagrammatic
view of the
transmitting apparatus originally employed by Guglielmo Marconi, the eminent Italian inventor.
In

the drawing

(A) is
Ruhmkorff induction

Righi wave exciter,

(B) a
and
(C) a battery. The exciter consisted of two solid
brass spheres 11 centimeters in diameter and one
millimeter apart.
The spheres were fixed in an
a

coil,

(K)

a

Morse

key,

more, and the consequent sharp breakdown of the
air gives greater radiating power to the connected

fact

dashes of the Morse alphabet being faithfully

produced by the

As

sounder

is

aerial

a

Morse

connected in
or in parallel

the

local

circuit,

either

16 shows a view of
wave transmitter employed

series

microphone

the

by

the

an

of

the usual type of Hertz
in

wireless

telegraphy.

accompanying primary circuit-breaker mounted on one
end of the base, and the two brass-ball terminals
of the secondary circuit mounted on top of the
coil.
In the base box there is placed a condenser
of the tin-foil mica type. The wiring of the two
coils and the condenser connections are shown in

may

receiver

consists

It

with the decoherer, in
be sufficiently audible.
It is also common practice to connect an ordinary
telephone receiver in the circuit in place of the
Morse sounder, the signals being reproduced in
in

order that the signals

wire.

Fig.

re-

relay.

the case in wire-line telegraphy,

is

WIRING DIAGRAM OF HERTZ WAVE TRANSMITTER.

FIG. 17.

and long

so permits of the short dots

with a given spark length, by allowing the spark
to occur in a gas compressed to 20 atmospheres or

sensitiveness.

;

possible

thereby increased.
Professor Reginald A. Fessenden of Washington,
D. C, has made use of another method to secure
greater voltages between the secondary terminals,

FIG.

characteristic

14.

ORIGINAL MARCONI TRANSMITTER.

induction

coil

with

its

Fig. 17.

The

transmitter used in the De Forest system of
telegraphy consists of an alternating-current generator, which energizes the primary of an

casing of- parchment or ebonite, so that
an outside hemisphere of each was exposed, the
other hemisphere being immersed in vaseline oil

wireless

thickened by the addition of a little vaseline. The
gained by using the vaseline oil was
that the surfaces of the brass spheres between

transformer with a 500-volt current, which is
stepped up to 20,000 volts.
The transformer in
turn charges a battery of Leyden-jar condensers

oil-tight

advantage

oil

to

its

maximum

through an

capacity,

air gap,

sets

which,

up

when discharged

electric

oscillations of
great intensity.
In isolated stations the generator
is driven by a gasoline engine,
but where no or
220-volt current is available, the generator is driven

by a motor from street mains.
It
will, of course, be understood that the
induction coil, or transformer, whichever is employed,
forms only a part of the apparatus used in sending out electric-wave signals.
In practical wireless
telegraphy it is common practice to make use of

diagram of decohering apparatus.

what

In this arrangement the reheadpiece, which allows the
be held permanently to the ear of
operator, as is customary in tele-

sounds of cohesion.
ceiver

is

fitted

instrument. In

receiving

the

to

15-

which

In addition to the mechanical tapping device for
the high-resistance condition, there are
several other methods which have been resorted

clean.

to
is

securing

for

same

the

by applying heat

One

results.

of

these

that part of the tube

to

con-

Another method, which may be

taining the filings.

used where the particles are iron or nickel, is to
employ an alternating or moving magnetic field,
it
being found that when the waves have ceased
to affect the filings, charged electromagnets placed

ANOTHER DIAGRAM OF ORIGINAL MARCONI

known

the

sparks

passed

were

Fig.

kept

bright

and

as

the

circuit

Thompson-Kirchoff
for

iS

oscillation

is

elec-

electric

a

diagram of the wiring of a closed
in
which (G) and (C=) are

circuit,

is another view of the same wave genshowing the separate windings of the induction coil, in which (C) is the primary winding and (a)
(b) the terminals of the secondary.
(E) is the battery and (K) the key.
to
Mr. Marconi's later experiments led him

Fig.

generating

waves.

TRANSMITTER.

phone exchanges.
restoring

is

trical-oscillation

a

15

erator

c,

proximity to the tube attract the particles,
thereby disarranging them, much in the same manner as is accomplished by means of the tapper.
These latter two methods have not, however, been

in close

found

to

chanical

give

satisfactory

as

me-

the

as

results

tapper.

It might be supposed that during the many and
exhaustive researches conducted with different elements and compounds, in order to determine their
specific
electrovariable qualities, some substances
would be found to exhibit different behavior when
subjected to the effects of electric waves. Prof.
J.

Chunder
variation

the
tion,

in

for,

loose

increase
it

if

in

contact,

the

has been

distance
farther

found that
always a reducpieces of clean potassium are placed

Bose

of

the

shown

that

the

is

action

resistance.

increases

India,

Calcutta,

resistance

In

not
of

of

case

radiation

resistance

waves

the

the

from

a
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telegraphy is the popular name for the transmission of intelligible

Note.— This

cember

was begun

in the issue of

x,

signals through space by Hertzian waves, while the term radiotalegraphy was officially adopted by the Berlin International

Wireless Conference and promulgated November

3,

1906.

FIG. 16.

CLOSED OSCILLATION CIRCUIT.

USUAL TYPE OF HERTZ WAVE TRANSMITTER.

doubt the advantages of the oil immersion, and in
his more recent work he has used a simple individual spark gap between the two brass balls.
Long-range practice has, however, established the
fact that the exciting energy of the oscillating system of the transmitter can be increased by increasing the discharge potential by enlarging the sparkThe resistance of the spark-gap increases
gaps.
with its length up to four millimeters, beyond

of Leyden-jar condensers, the outer coatings of which are. joined electrically by the self-induction coil (L) and the inner coatings connected
with the spark balls (Fi) and (F = ) of the secbatteries

ondary
as

circuit

of an induction

coil.

The

action

is

follows

At the moment

that the primary circuit

is

inter-

rupted an induced impulse occurs, charging the
one inner coating positively and the other nega-

:

.

:
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coupling as employed in the German "Telefunken"
system (the commercial combination of the BraunSlaby-Arco-Siemens-Halske inventions)
The employment of such coupling arrangements
(which include in their circuits condensers of
high-energy capacity in multiple with the sparkgap and inductance coil and directly connected to
the earth plate and to the aerial wire) provides
that the maximum amount of the energy generated
is transmitted to the strongly damped aerial wire
for the purposes of radiation.
The determination of the wave length concerns
the frequency, damping and coupling.
The last
may be defined as
T! Li Ls Lis2 where Li Lj
equal the coefficients of self-induction of both primary and secondary system, Li s the coefficients of
mutual induction, and T 2
Ti T> or the coefficients

A eri&L

=

:

,

=

Aerial

=
FIG.

ig.

Ground

is

possible

owing

to

only

when a new era was dawning in power development, and the Niagara Falls Hydraulic Power and
Manufacturing Company carried out his plans most
faithfully.
He designed the development at Shawinigan Falls. Que.
planned the development of
the Albion Power Company at Waterport, N. Y.

in

-

as,

Hydraulic Power and Manufacturing Company as
engineer. He retained this connection until
1900, since which time he had been consulting
engineer of that company, and had demoted considerable of his time to the development of waterpower in various parts of the United States and
Canada.
Mr. Johnson came to Niagara Falls at the time
chief

various parts of this country and Canada. He
was a member of the American Society of Civil
Engineers, the American Society of Mechanical
Engineers, the Engineers' Society of Western \T ew
York, of which he was at one time president, an
associate member of the American Institute of
Mechanical Engineers and an associate member of
the Society of Arts, London, England.

the value of the discharge potential
length of the spark-gap the opposing
charges are compensated, the inner coatings- through
the spark-gap and the outer coatings through the
inductance (L).
The compensating effect, being
cated,

in Granville, Mass., May 21, 1859.
He was educated in the public schools of that place, and in
1880 entered Williams College, graduating from
that institution in 1882.
In 1S84 he graduated
from the Worcester Polytechnic Institute. That
year he accepted a position as assistant engineer
of the Holyoke Waterpower Company, and in
1886 he became connected with the Niagara Falls

Water Power Company at Oldtown, Me. He
was also connected with many other developments

SIMPLE OPEN OSCILLATION CIRCUIT.

along the path

indi-

the high self-induction of the

secondary of the induction coil, the generated
charge could not traverse the latter. It is clear
that an oscillation circuit so arranged is entirely
closed during the discharge, the current on either
side of the spark-gap being of corresponding amplitude and phase and of opposite sign.
While it is
true that this arrangement of transmitting circuits
permits of the generation of powerful electric
waves, it is also a fact that for the purposes of
long-distance signaling the arrangement has little
merit as an energy radiator.
On the other hand, where a simple open system
is employed (see Fig. 19), while the energy is radi-

Co-operative Movement

in

the Elec-

trical Industry.
Last March, it may be remembered, a joint
meeting of a number of leading men from all
branches of the electrical trade was held in New
York. At this meeting a very representative committee was appointed to co-operate in developing
the plans and in perfecting the organization. Mr.
W. M. McFarland, acting vice-president of the
Westinghouse Electric and Manufacturing Compan3', chairman of this committee, called a meeting
for December 13, 1906, at the Imperial Hotel, New
York, to further consider the objects, plans,

ri

ated satisfactorily, and to great distances, yet the
requirements of a commercial system of wireless
telegraphy are such that, more important than the

results

At

(ground

-=-

and organization of the
morning session Mr.

the

presented

a

paper

dealing

association.

Robert

J.

with

the

Crouse
and

work

results, which was fully discussed.
This was followed by a further paper on the commercial plans
formulated for the future, which was likewise
discussed from various points of view.
At 1 :30 p. m. the gentlemen present lunched
together, and at 3 p. m. assembled for the afternoon session. The first part of this session was
devoted to a reading of the proposed constitution
and by-laws, after which a general and lively dis'

bridging of great

distances,

is

the

matter of se-

T Aerial

BRAUN'S INDIRECT COUPLING.

FIG. 21.

of coupling. For the degree or coupling the limmay be ascertained
for a rigid

byO<T<ior

its

T=

=

or Li L?
Li..
In a later chapter dealing with aerial conductors
and with directed wireless telegraphy we shall
again refer to the effects of open, loose and
closed coupling in practical operation.
coupling,

1

[To be continued.]

I

OBITUARY.
Fitzhugh Townsend.
Fitzhugh Townsend, A. B., E. E., instructor in
electrical engineering at Columbia University, died
of typhoid fever on December nth in the New
York Hospital after an illness of three weeks.
Mr. Townsend had been connected with the electrical engineering department of Columbia as astutor and instructor since 1897.
For the
few years he has been interested in the development of a new railway signal device he
had invented.
This system will be installed on
sistant,

last

the New York Central.
He
Prof. George F. Sever on a

was

joint author with

work on "Laboratory
and Factory Tests in Electrical Engineering." He
was an associate member of the American Institute

of

Electrical

Engineers.

cussion of the entire proposition was indulged in.
sense of the meeting was crystallized in the
following resolution introduced by Mr. Walter
Cary of the Sawyer-Man Electric Company, which
was unanimously passed
"Resolved, That it is the sense of this meeting
that the commercial programme outlined for the
Co-operative Electrical
Development Association
for 1907 and the future is along sound lines, and
gives good promise of highly profitable returns
to all concerned.
"It is the further sense of this meeting that
immediate steps be taken to perfect the organization of the association and to prosecute its commercial plans vigorously, pursuant to which the
chair is requested to appoint three committees of
five
members each, as follows
Committee on
constitution and by-laws, committee on membership assessments, committee on commercial pro-

The

:

gramme."

The

chair appointed the following committees

—

Committee on Constitution and By-Laws. E. E.
A. D. Page, General Electric
Jackson, chairman
Company
Walter
Cary,
Sawyer-Man Electric
Company
F. J. Newbury, John A.
Roebling's
Sons Company W. W. Freeman, Edison Electric
;

William A. Whittlesey.

;

;

~^^=~
FIG. 20.

Ground

BRAUN'S DIRECT COUPLING.

which we mean the possibility of a
stations working interchangeably
without interfering with one another's operations.
The chief advantage of the open system is in

lectivity,

by

number of

great

replacing one-half of the Kirchoff oscillating circuit

by an earth connection, whereby the wave length
is increased.
Grounding the radiator system has
the effect of doubling the wave length and making
the

radiated

wave four times

the

length

of

the

conductor employed.
amount of pioneer work has been done
in
Germany by Professor Braun and his associates,
especially in relation to wave-transmission
systems where the advantages of the open and the
closed circuits have been combined in devising arrangements termed coupled systems.
Fig. 20 shows a wiring diagram of Braun's
direct coupling, and Fig. 21 a diagram of indirect
aerial

A

vast

William. A. Whittlesey, one of the founders of
the Stanley Electric Manufacturing Company, died
at his home in Pittsfield, Mass., on December 5th.
He was born in Danbury, Conn., February 2T,
In 1886 he went to Pittsfield in charge of
1849.
the Pittsfield Illuminating Company, which he later
consolidated with the Pittsfield Electric Light Company, under the name of the Pittsfield Electric
Company. About 15 years ago he became interested in some of William Stanley's electrical devices and was treasurer and manager of the Stanley company until 1896, when he severed active
connection with the company in order to devote
his entire time to the Pittsfield Electric Company.
He had served in both branches of the Massachusetts Legislature and was a prominent Mason.
He
left a wife and one daughter.

Wallace

C.

Johnson.

Wallace Clyde Johnson, the well-known hydroelectric engineer of Niagara Falls, N. Y., died at
his home, 421 Cedar Avenue, on December 15th.
Two weeks previous he was stricken down with
an acute attack of dilation of the heart, superinduced largely by overwork. Mr. Johnson was born

'

1906

;

the

oscillatory,

22,

;;
;
;

the development of the Empire State Power Company on Schoharie Creek, near the Mohawk River
the development at Hannawa Falls, in St. Lawrence County, and the development of the Bodwell

When

tively.

equals

December

—

;

Illuminating

Company

of

Brooklyn.

—

Committee on Commercial Programme. F. S.
Terry, chairman; W. .C. Bryant, Bryant Electric
Company; R. S. Hale, Edison Electric Illuminating
Company; A. L. Doremus, Crocker- Wheeler Company E. W. Gillmer, Peerless Electric Company
F. Bissell, The F. Bissell Company.
Committee on Membership and Assessments.
S. Anthony, chairman; Walter Cary, WestingJ.
Manufacturing
house
Electric
and
Company
W. W. Freeman, Edison Electric Illuminating
Company of Brooklyn
Charles B. Price, Pettingell-Andrews Company; James R. Strong, presi;

;

dent

National Electrical Contractors' Association.
These committees will, in the immediate future,
formulate and submit their detailed reports to the
chairman of the joint committee, so that at its
next meeting the Co-operative Electrical Development Association may be formally and finally
launched.
In the evening at eight o'clock the confreres sat
down to a banquet, over which Mr. J. S. Anthony
of the General Electric Company presided graceThe more serious business of the day havfully.

—

;;
;:

December
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22,

ing been dispatched, the evening was given over
to the cultivation of closer acquaintance and gen-

good

eral

fellowship.

Following is a list of those in attendance:
W. M. McFarland, Westinghouse Electric and
Walter
Manufacturing Company, Pittsburg, Pa.
;

Cary,

Sawyer-Man

Electric

New York;

Company,

W. C. Bryant, Bryant Electric Company, Bridgeport, Conn.; J. S. Anthony, General Electric ComA. D. Page, General
pany, New York, N. Y.
Electric Company, Harrison, N. J.; E. S. Keefer,
Western Electric Company, New York, N. Y.
A. L. Doremus, Rodman Gilder, Crocker-Wheeler
Company, Ampere, N. J.; E. W. Goldschmidt,
Wagner Electric Manufacturing Company, St.
;

Mo. F. S. Terry, National Electric Lamp
Company, Cleveland, Ohio; F. J. Newbury, John
A. Roebling's Sons Company, Trenton, N. J.
E. E. Jackson, New York, N. Y.; W. H. Blood,
Stone and Webster, Boston, Mass.; W. W. Freeman, Edison Electric Illuminating Company of
Brooklyn, N. Y. John F. Gilchrist, Chicago Edison Company, Chicago, 111.; R. S. Hale, Edison
Company, Boston, Mass.
Illuminating
Electric
Falls ElecJ. E. Montague, Buffalo and Niagara
Power Company, Niagara Falls,
tric Light and
F. M. Tait, Dayton Lighting Company,
N. Y.
Dayton, Ohio; F. Bissell, The F. Bissell Company, Toledo, Ohio; Charles B. Price, PettingellJames R.
Andrews Company, Boston, Mass.
Louis,

;

;

;

;

Contractors'

Strong, president National Electrical
Association, New York, N. Y.

The following-named gentlemen who were expected
be in attendance were unable to be present
Arthur Williams, president National Electric Light
Henry L. Doherty,
Association, New York, N. Y.
New York, N. Y. Gerard Swope, Western ElecCompany, Chicago, 111.; O. A. Stranahan,
tric
A. T.
Allis-Chalmers Company, Milwaukee, Wis.
Clarke, American Circular Loom Company, ChelElectric
Western
E. W. Rockefellow,
sea, Mass.
Company, New York, N. Y.
to

;

;

;

;

Transformation of Electric Power into
Light.— New Types of Incandescent Lamps.
Two notable papers were presented at the New
York meeting
trical

of the American Institute of Elec-

Engineers on November 23d

last.

Both

re-

lated to the subject of high-efficiency electric-lighting units, now attracting so much attention, and
both were valuable contributions to the literature
of the art. The first was entitled "Transformation
of Electric Power into Light," and was written

by Dr. Charles Proteus Steinmetz. The author of
the other was Dr. Clayton H. Sharp, whe chose
Incandescent
of
Types
as his subject "New
Lamps." Dr. Steinmetz's paper was given in the
issues of the Western Electrician of December
1st and December 8th, while a comprehensive abstract of Dr. Sharp's paper appeared in this jourThe two papers were discussed
nal last week.
together, and what follows is an abstract of the
stenographic report of that discussion.

Discussion (in abstract).
Professor Herschel C. Parker, Columbia UniverThere are only two or three points in Mr.
sity
Steinmetz's beautiful paper on which I am capable
The
of saying anything that will interest you.
first point is the fact that it is not the melting
point of refractory substances that gives a high
efficiency, but it is the other point of disintegration
or vaporization, as is beautifully shown by the
tungsten filament and tantalum filament, and which
These have a much lower
has been pointed out.
melting point than carbon, and yet a much better
vaporization, and hence show a great increase in
:

My associate, Mr. Walter G. Clark,
and myself have been experimenting for a number
of years on the subject of incandescent lighting,
and we hope at no great length of time in the future to present some of these results, which we
efficiency.

A

certain
think are of interest, before the society.
filament with which we have been experimenting,
the substance of which is supposed to have a_ melting point of 1,800°, has shown an efficiency in experimental lamps of about one watt per candle,
with an average life of 700 to 1,200 hours. The
vapor tension of this substance is remarkable; that
almost impossible to vaporize the subis,
it
is
stance, and this fact bears out the statement of
Mr. Steinmetz.
Another point about the filament is that we
have substances which at low temperatures of
i,8oo° or 1,900° will give an efficiency of one watt
per candle, and if at the same time we have carbon filaments which, running at 1,800° or 1,900°,
give us an efficiency of 3.5 watts per candle, since
we know the carbon filament at least approximates
the black body, we certainly know we have substances which have an immense selective radiation
in the solid form, notwithstanding what the experi-

of Messrs. Waidner and Burgess have
shown regarding the tungsten and tantalum filaThey show us practically nothing with rement.

ments

gard to

this

substances.

promising

fields

I

selective radiation of
think, is one of the

we have concerning the
The point
filaments.

incandescent
Steinmetz brought

of

of

field

This,

out

beautifully

solid

most

efficiency

that Mr.
vapors.

about
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we have the most intense selective radiation
without respect to temperature, is shown wonderfully in the experiments in connection with
the

that

My

electrodeless discharge.
friend, Mr. C. C. Trowbridge, at Columbia University, has carried on
some very elaborate experiments in this field, and
has shown that when the receiver is surrounded
by liquid air, a very considerable luminescence may

be obtained and the luminescence may continue for
a number of minutes after the electrical disturbance
has been discontinued.
He has calculated that if
the number of molecules in the rare gases could
be increased, the efficiency would be something
enormous, aproximating 100 per cent. that is, we
can have luminescence in the gas, practically, that
is
absolutely independent of temperature.
J. W. Howell, Harrison, N. J.:
One thing which
impressed me very deeply this evening is the fact
that practically all of the efficient illuminants mentioned tonight originated in either Austria or Germany.^ The tungsten filament, from the nature of the
material, can be most easily made in rather large
candlepowers. Dr. Sharp put 25 candlepower as
the^ lower limit, but the really practicable lower
limit is higher than that, and, speaking for the
General Electric Company, I think 40 candlepower
would be about the lower limit at no volts, but
they will manufacture and have lower candlepowers for smaller units, and lower voltage lamps will
have to be employed either in series or in other
ways. But while that is the limit, it fits in exactly
in the place where the carbon filament is weak.
The carbon filament is weak above 40 candlepower,
and the tungsten filament is strong. The tungsten
filament from 40 to 200 candlepower is at its best,
and at these candlepowers,. 200 candlepower for the
incandescent lamp, with its distribution and stability, is better than twice that candlepower or more
from an arc lamp, and I look to the tungsten lamp
as being the competitor of the small arc lamps, and
the large ones, too, for that matter, and for other
forms of light, the values of which lie between 50
and 200 candlepower.
As Professors Waidner and Burgess state, a
polished platinum wire is the most efficient metallic
light-giving body, and some of the tungsten fila;

ments approach very closely
ished platinum wire.

more

in

appearance to pol-

think those forms will be
the others which do not apI

efficient than
proach that condition.
Percy H. Thomas, New York: As I understand
Dr. Steinmetz, he attributes the extra high effi-

ciency of the gas illuminant to the fact that the
radiations are largely
in
the visible spectrum
when they come from a free gas. That is undoubtedly true. The impression is created in the
paper, at least I have obtained that impression
perhaps it is not correct that these -radiations are
exactly of the same nature as the heat radiations
which appear first as the filament is being heated.
This may be so, but they may possibly be of a
different character.
The heat radiations are generally conceded to be due to the vibration of molecules or atoms in the gas
that is, there is a
translation, the vibrations moving backward and
forward.
It is held by a good many that the
waves of light are due to vibrations, not of translation of atoms, but of vibrations within the atoms,
deformations, like a bell, you might say. This
would draw a distinct line between heat radiations
and light radiations. In this case the light radiations would, of course, include ultra-violet, the
longer red and the infra-red any vibration which
comes from the vibration within the molecule. The
atom can be looked at as a bell, would give a
sound like a bell. This explains very nicely how
the atoms of a gas give a definite color, and how
the light from an incandescent gas is of a particularly definite spectrum, has definite spectrum lines.
When we come to gas. and consider electric excitation, we get a beautiful explanation of the efficiency of these gas illuminants by considering the
corpuscular view of the passage of current through
the gas.
If we assume that the current passing
through is due to a shower of projectiles of small
corpuscles attracted by the positive electrode, and
there are a certain number of these atoms in the
space, we can consider an atom being struck by
one of the corpuscles as being set into a vibration
such as drawn here. In view of the small size of
the corpuscles relative to the size of the atom and

—

;

—

•

their extremely high velocity, their effect on collision would be to produce a local deformation
rather than a translation of the whole atom. The
result would be a large percentage of energy which
is turned into radiation would be due to the formation of the atom itself, which is light, and the
actual translation given to the atom which would
If we conrepresent heat, is comparatively small.
sider the atomic weight of the atom, we will see
that the heavier atom will have a larger percentage
of the light waves and a lesser percentage of the
heat waves, because it is relatively heavier than
As a matter of fact, this is
the small corpuscle.

my mind a rather more probable explanation of
the higher light efficiency of certain material, such
as mercury, than other materials, such as carbon.
There may be a close interlinking of the temperature explanation with the atomic-weight explanation, but I believe that the atomic weight is the
more fundamental condition.
Another point of a very much more practical nato

ture is worth while raising.
For instance, there
are other things besides the ultimate efficiency
which determine the usefulness of a type of lamp;
such matters as the conduction or convection of
heat due to the presence of air. The figures given
by Dr. Steinmetz for the maximum possible efficiency of bodies are calculated, as I understand, on
the basis only of the rated energy. If these
sources are in the presence of air or other gases,
there will be a conduction or convection, mostly
convection, of heat, producing the light in addition.
As between an incandescent filament and an arc
lamp, you see this consideration is of great importance, the filament, being in a vacuum, does not
lose energy by convection or conduction. This
gives it a great advantage.
The arc light does
lose a great deal in that manner, so that its intrinsically high .efficiency,
ature, is not so great as

due to its higher tempermight be supposed.

John W. Lieb, Jr., New York: The question of
mere efficiency by itself does not represent necesan advance, if it is obtained at too great a
cost or the sacrifice of the life of the filaments, or
if the development is obtained at too high an initial
cost in the production of the filaments themselves.
If in the new developments which we have before
us the efficiencies which have been indicated of 1%
sarily

watts

per candlepower for the tungsten filament
be obtained at an important sacrifice of
life,
then, though the cost of production of the
lamps was very low indeed, we would at once
stumble on a very serious commercial handicap for
such lamps, for it is a fact that if we should have
lamps, even' though they cost but little, and the
cost of renewal thereof would be low, which had
a short life of 100 or 150 hours, they would be
commercially impracticable because of the fact that
the continued renewal and burning out of the
lamps would be a matter of very serious incon-

were

to

venience.

With

the lamps which have been develefficiency, we have very fortherewith a very satisfactory
light.
As to the cost of production of these illuminates, it is well at this time, when they have
not reached completely a commercial stage of development, to say a little.
Unquestionably, as appears from a superficial inspection of the lamps,
it is necessary to lopk forward for a time
at least
to a considerably increased cost, but with such
enormous saving in the amount of energy, the initial cost of the lamp becomes a factor which can
well be borne.
Dr. Sharp refers to the performance of a high-

oped with the high
tunately

coupled

tungsten lamp on 25 cycles.
With the
carbon-filament lamps which we have now of the
3.1-watt per candlepower efficiency, it is unquestionably true that for the very highest standard
of illumination the performance of these lamps of
16 candlepower at 25 cycles is not completely satisfactory.
Some might say it is not at all satisfactory.
It is undoubtedly true as an -engineering proposition that if it were practicable to have
our most efficient illuminants so that they could
be used on 25 cycles with entire satisfaction, we
will have a condition of affairs which would lead
to some rapid and important changes in our methods of distribution.
Our central power stations
are very largely at present producing 25-cycle current, and at least for the illumination of the very
highest standard it is hardly available with our
present type of incandescent lamps. The characteristics of the tungsten filament, its hanging
on to
the candlepower, even with large changes of voltage, presented some hope that the tungsten filament might be the long-desired filament which
would, fill these requirements.
But it seems to be
a race between this physical characteristic and the
other one of the extreme tenuity of the filament,
making the lamp, on the other hand, more sensitive to fluctuations of current.
We, therefore, at
least as far as the experiments to which Dr. Sharp
has referred, still have to look forward to some
further developments, some further modification,
which may solve this problem.
The foreign municipalities, in granting privileges to the local companies, thought it wise and
best to protect the public against possible abuse by
avoiding a requirement that the company should
supply incandescent lamps within and included in
the cost of current supply. The result is that
there the public goes out into the open market for
the purchase of its incandescent lamps.
What the
result of that line of policy has been was made
quite evident recently by the results of some tests
made in England, particularly, of the incandescent
lamps which were found on customers' circuits
after a number of years of such operation.
The
lamps were found to be of all types and all efficiencies,^ particularly of the lower kind, so that the
efficiencies
of the lamps found on the system
ranged all the way from six watts per candlepower
to eight, nine and 10 watts.
In the purchase of
illuminants like incandescent lamps, it is not the
same as buying a candle at the grocery store; it
is a difficult article to purchase at best, and the
public is too prone to look entirely on the question of their life, the result being an enormous
sacrifice of their efficiency.
Walter G. Clark, Columbia University
I was
quite interested in Mr. Thomas' discussion regarding the shape of the molecules, but there are some
physicists who might not agree to the argument.
efficiency

_

:

—
:

WESTERN ELECTRICIAN

506
pay my respects to Dr. Steinmetz. I have had
chance to pay some attention to some experiments which Professor Parker and myself have
been carrying on, and with your permission I will
refer to some of them.
In the matter of the evaporation of carbon at
the temperature of the incandescent filament, my
observations have led me to believe that the ordinary filament is not of even temperature, but is
made up of very narrow zones or spots of high incandescence, and, possibly, in an unflashed filament, of actual arcing in some places, and that
the temperature which we observe is the mean of
a series of high-temperature and low-temperature
These would of necessity be very narrow,
spots.
but from the fact that the filament is originally
made up from a material which must pass off as
a gas during the process cf carbonizing, it must
I

a

leave the filament somewhat porous,' and as the
surface is carbonized before the interior, the gases
leaving the interior would break through any surface seal formed by the carbonizing of the surface
and reduce the cross'-section of the filament at that
point, and, in an unflashed filament, there would
be a tendency to form a small arc across the gap
in shunt with the continuous portion of the filament back of it. In flashing, these spots would be
the first to be covered with the dense low-resistance carbon deposited out of the hydro-carbon. As
the temperature is excessively high at this point
and the carbon deposited is of very low resistance,
compared with the porous unflashed portion, the
tendency is to over-deposit, for the earbon is not
only deposited at the actual point of the greatest
temperature, but for some distance on either side.
Thus, while flashing improves the filament, it does
not entirely eliminate the high and low-temperature
conditions.
But the temperature of a carbon filament probably represents the mean of a great
number of extremes of temperature, and the carbon
vaporized from the high-temperature points
is
where the greatest amount of vaporization has
taken place. With the graphitized or metalized filament the conductivity is more nearly uniform on
account of the greater per cent, of dense carbon,
so it is possible to operate the filament at a higher
temperature.
I am of the opinion the hot-point condition also
holds where metallic filaments are made up of
tungsten filament, for the current passing through
the filament at the time the centering together
takes place will follow the path of lowest resistance
where the arcing between the particles welds them
together, and particles not directly in the path of
the current may not become an active part of the
filament.
The arcing between the particles would
continue until the points of contact fuse together,
when the temperature would immediately drop below the fusing point but the points of contact
would still represent the points of greatest temper-

—

ature.
It has been noted that some metallic filaments
which are white in color at low temperatures still
In this connection I have
radiate as black bodies.
noted that a great manv white metals turn black-

they

before

begin

to

radiate

light.

Steel,

of

a

gray or silvery color, confined in a vacuum
freed of oxygen, passed through several changes
of color to black before it began to radiate light at
this was also true of
the red end of the spectrum
platinum, iridium and copper, but did not appear to
be true of aluminum.
I have also noted that it is possible to make a
non-luminous gas flame luminous by charging it
with a silicon vapor, which broke up and gave silicon dioxide upon coming in contact with the air,
and I have found it difficult to prevent the oxidization of silicon when in contact with air at any
high temperature. I do not understand the statement that the silicon arc is non-luminous, assuming
that Mr. Steinmetz is referring to an open arc; the
oxidization of carbon in the arc would, of course,
produce a gas which would show little if any
light

;

luminosity, but the oxidization of silicon dioxide,
in my experience, becomes luminous at a comparatively low temperature, and an
open arc from
silicon should form the dioxide and become luminous.
William f. Hammer, New York: Speaking of the
work of Dc Lodyguine. about 10 years ago he
took oul a couple of patents on tungsten and other
materials in which a heated filament was placed in
a receptacle and oxyhalogene compounds and other
heavy gases were allowed to descend from the top,
and hydrogen nas. which is very light, was allowed
to ascend.
Mr. De Lodyguine made a number 'of
lamps, some of which he has told me lasted several
hundred hours. Bui he also informed me he did
not

lamp
II

succeed
this

in
is

in

making

a

commercial incandescent

way.

interesting to call attention

to

the fact that

which was prepared for the Bureau
of Standards in Washington, according to the statement in their report, showed the highest uniting
iIm

point

;

tungsten

of

anything

tested.

The temperature was

3,2CO° C, they also state, without any discoloraof the work.
Some time ago my
C. W. Hogan, Philadelphia:
attention was called to a new form of carbon filaan
efficiency of 2.5
for
which
was
claimed
ment,
watts per candlepower, with -mi increased light over
was afterward told by another
our present form.
person that this was due to the cross-section ofthi
tion

I
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calculating which I
the difference between
the triangular cross-section and the circular section.
With the triangular section of five mils, it compared with the carbon filament with a diameter of
five mils.
The section is in the triangular 10.825
and in the circular 9.66. With the same radiating
surface it will give us a length of 9.8 for triangular
and 9.33 for circular.
The final efficiency figured
out for 16 candlepower, using the same method of
treatment for the same carbon for the triangular

and

filament,

would

section,

did

I

a

like to present.

would

be

little

It is

per

watts

1.74

candlepower,

against 3.31 for the circular section. I would like
to hear from some of the physicists if there was
anything in the nature of the- carbon which would
render these figures void that is, if at that diameter the cross-section will carry for these figures.
The amperes for that candlepower would be in the
triangular cross-section 0.253 an<l f° r the circular
section 0.482, so that the carbon would actually be
carrying less current in the triangular section than
Consequently, I think it
in the circular section.
would be at a lower temperature and would have a
greater radiating surface. I think from these figures the life would be longer, owing to the lower
temperatures at which the carbon would be operated, but the total illumination would be greater
that is, there would be more radiating surface for
the light with the smaller cross-section.
Professor W. S. Franklin, Lehigh University,
Most of you are familiar with
Bethlehem, Pa.
the fact that there has long been a fundamental difficulty in the kinetic theory of gases, in that the
different modes of motion which are possible in the
gas do not each of them represent the amount of
energy which should be represented according to the
According to the gas theory, each pargas theory.
ticular type of motion in the molecule which is possible, should represent the same amount of energy.
Each separate type of oscillatory motion should
According
represent the same amount of motion.
to that theory, a gas, if it is heated, should radiate
long wave lengths and short wave lengths, in much
more equal amount than we actually observe in the
case of a hot gas. That fundamental difficulty has
recently been largely explained by a young physicist
now at Princeton University, by the name of
He has shown if you heat a gas, that the
James.
energy given to it at the start is given out in the
form of translational energy, and therefore the first
effect of heating is to produce increased pressure,
or if the flame is not constant, increased flame.
As Dr. Steinmetz pointed out, and Mr. James has
also shown, it takes a very long time for the bombardments of the molecules to hammer the energy
into the molecule, and causes a large portion of it
;

:

to

result in molecular oscillations.
In the case of a gas, then, we

have a substance
which, if you heat it by ordinary means, the
most of the heat that is given out is represented in
it by translational motion, and the amount of light
radiated is very small, and the result of the James
theory is, it takes a very long time for the translational energy to be hammered over into molecular
energy. If you take a gas and give it energy primarily in the form of mercury energy, it distorts
the molecules by electric stress, breaking them so
that after the discharge is past you have luminescence, and it is known that the luminescence persists for a long time, even if the energy of translational motion is very small. Perhaps the substances
which show that property to the most striking
extent are the oxides of the two didymiums. They
have the property of almost giving the long spectrum in the solid form, especially when excited by
cathode bombardment. These substances give the
possibility of being selectively excited, and therefore radiating short waves of enormous strength,
even though they may be at a low temperature.
in

If

we

are

to

employ

selective

excitation

for

the

production of light efficiency from solid substances,
we must make use of some peculiar property of

didymium.
Dr. Steinmetz
In regard to the melting point
of tungsten, 3,200° C, I would not count on that
value, because it is a black-body temperature of
tungsten.
It is that temperature at which tungsten
would melt if its radiation were that of the u,ack
body. If it is not the radiation of a black body it
would not melt at that temperature, but some lower
temperature. The paper expressly states that is the
black-body temperature of tungsten, but it is probably not the actual temperature.
The manufacture
of tungsten would be simplified by making it ductile, but I must draw your attention to one feature
Of all the incandescent filaments the only one not
suited for rapidly oscillating stress is the tungsten
filament, which shows a feature of crystallization
like
sheet iron, while the osmium and carbon,
which have no fibrous structure, show no disadvantage in the alternating current.
It is quite possible.
if
we got ductile tungsten, that the tungsten filament would be inoperative on the alternating current.
I do not say it is so, but there is some probability of it.
It
is
undoubtedly true that increased radiating
surface of the triangular surface will radiate more
light. Unfortunately, it will also radiate in the same
proportion more heat rays and more total radiation.
That means the efficiency would be no better than
in the case of the round filament.
The only difference would be that the total radiation from a triangular filament would be greater than the total
:
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radiation from a round filament of the same secand therefore to maintain the same temperature of the triangular filament you would have to
put in more energy. You could do the same thing
by using a hollow filament, as has been done, but
you do not gain anything in radiation.
There are some future developments possible in
the increased efficiency of the arc lamp, because
even an efficiency of one-fourth of a watt per
candlepower is a ridiculously low efficiency from
the point of view of the efficiency of the electric
motor. You could possibly still get higher efficiency than this. However, you must see that what
we want is not life, but illumination, and then the
question of the distribution of light comes in, and
that depends not only on the total volume of
light you get, but also on the size of the units,
and the smaller units give you an advantage. The
advantage is in favor of the incandescent lamp.
Again, high intrinsic brilliancy gives you a disadvantage and low intrinsic brilliancy, that is, larger
light from a given source, gives you an advantage.
In that respect the advantage is with the
mercury arc and the vacuum tube aud is against
the ordinary arc and against the high-efficiency
incandescent lamp, which two reduce the intrinsic
brilliancy.
Furthermore, the total illumination required also comes in as an essential factor, and
that is a feature which has never had to be considered before, because until the last few years
all artificial illuminants had the same color, varying in gradation from an orange red to yellow
and yellowish white, but with a different luminescent material, arcs, you have then the bluish
green of the mercury, the monochromatic yellow
of the calcium spectrum, the white of the tantalum, and you get different colors, and in the
question of illumination comes in the differences
of the physiological effect of different colors.
I stated in my paper, for instance, that green is
a much more efficient color than red, and that
the same amount of energy put in a green light
gives much more candlepower than a red light
that is, the light equivalent of energy is the function of a color, but is not only a function of the
color, but also a function of the total intensity.
This intensity varies as the ratio of sensitiveness
of the light for different colors
it varies with the
absolute value of the illumination, while for a very
intense illumination the eye is more sensitive to
green. The same amount of -energy put into a
tion,

;

is very many more times effective than
same amount of energy put into a red light,
when seen at a considerable distance. The intensity increases much more than the inverse pro-

green light
the

portion of the square of the distance in the lack
of visibility with the orange and yellow, and
much less with the green when you go away a
quarter of a mile, the orange red has long ago
sunk down in the darkness, while the green light
still
sends out a visible beam. Where you want
to get a low intrinsic brilliancy is in suburban
lighting; there the green, irrespective of the physical efficiency, has great advantage over the reddish
yellow. The reverse applies when you go to very
•high intensity, to glaring light. When the light
is used to draw attention for advertising purposes,
the reddish yellow is always preferred and is also
more pronounced, more glaring than the greenish
light.
When you have lights of different colors,
the physiological effects will come in as an effect
to be considered on the relative value of the
lights dependent on the different intensity of illumination which you desire to get. Irrespective
of the absolute efficiency, the electrical and mechanical efficiency, we may find for certain classes
of work that the mercury lamp is more efficient
physiologically than any other illuminant, while
for other classes of work the flaming-carbon arc
will hold its field, due to its yellow color.
In
another case the tungsten lamp will be superior,
but you cannot speak of absolute relative efficiency of illuminants, because the physiological
effect varies with the color and intensity of the
illumination.
;

Central

Railway

Electric

Association.

Elaborate preparations are being made for the
annual meeting and banquet of the Central Electric
Railway Association, to be held in the Claypool
Hotel, Indianapolis, on January 17th. The governors of Ohio and Indiana will be asked to speak,
and invitations have been sent to T. E. Mitten,
president of the Chicago City Railway Company,
H. H. Vreeland, president of the New York City
Railway Company, and W. A. Bancroft, president
of the Boston Elevated Railroad Company
A
committee has been appointed by President C. E.
Spring of Dayton to make nominations at the January meeting. This committee is composed of J.
O. Wilson, Cleveland
Frank D. Norviel, Indianapolis
G. H. Kelsey, Anderson
C. M. Paxton,
Dayton, and S. D. Hutchins, Columbus, Ohio.
A number of special and private interurban cars
will be run from various points to Indianapolis.
The Indianapolis Traction and Terminal Company
will take care of the cars on their arrival.
W. F.
Milholland of Indianapolis is secretary-treasurer
;

;

;

the association, and the arrangements for the
meeting are being made at the association's headquarters in the Traction Terminal Building, Indi-

of

anapolis.

December

22,

WESTERN ELECTRICIAN

igo6

Meters.
By Robert

C.

Part

of

Lanphier.
II.

induction meters it is necessary to provide
some form of compensating device for making
the meter correct on inductive as well as noninductive loads, this device being usually in the
form of an additional adjustable low-resistance
secondary, which can be introduced in the field
of the shunt magnet so as to give such change in
the phase of the shunt magnetization as is necessary.
The way in which this device is applied
differs in the various induction meters.
All induction meters also have some form of
In

all

light-load

adjustment

for

initial

friction,

which

TYPE B WESTINGHOUSE SINGLE-PHASE WATTMETER.

may

either in the form of a device for distorting the shunt field, giving a slight rotative
effect by such distortion, or in the form of an
auxiliary winding on the series coil which may
give a slight starting field as required. The armature or rotating element of an induction lv.etei
would evidently run at very high speed, as was
said of commutator meters, unless properly retarded, and the same device of a damping magnet
acting upon a disk or cylinder is used in all induction meters, as in commutator meters. Usually
the damping magnet acts upon the same disk
which is used to produce the driving effect, the
poles of the damping magnet being located with
respect to the disk so as to be well away from
the shunt and series fields, thereby avoiding any
demagnetizing effect of the latter upon the per-

be

the rotating element should be kept as low
as is consistent with proper construction,' in order
to prevent extreme wear upon the jewel bearing.
In an alternating integrating meter this wear
upon the lower bearing is liable to be particularly
severe, on account of the vibration or pounding
of the armature produced by the alternating fields
acting upon it, and particularly the shunt field.
The additional extremely rapid vibration caused
in this way tends, sooner or later, to injure the
jewel bearing and the pivot of the armature shaft
unless some means are taken to eliminate the same
as far as possible.
In the type "B" meter the lower bearing is

may

be

as

typical

of

induction

all

TYPE C WESTINGHOUSE POLYPHASE WATTMETER.

one mounted on the lower- end of the armature
shaft, embracing between them a highly polished
steel ball of less radius than the radius of curvature of the jewels, so that there is very slight
surface contact between the jewels and the ball.
It is said that the motion of the armature and
the vibration of the spindle keeps the little steel
ball constantly turning, so there is no opportunity,
practically speaking, for severe wear to take place
either upon the jewels or the ball.
The adjustment for inductive load or the "phase
1

LOWER BEARING OF WESTINGHOUSE WATTMETER.
is more simple in construction than
"A" which preceded it.

and

Two

the

t\pe

of the most important and desirable feaof the type "B" meter are the very light
weight of the rotating element and the improved
lower bearing. In all integrating meters it is
desirable to have a high torque upon the armature, so as to overcome inaccuracy and variation
on light load, but at the same time the weight
tures

and practically no choking

effect.

The

INTERIOR VIEW OF TYPE

I

THOMSON WATTMETER.

shunt magnet is arranged relatively to the armature with its gap between the series coils, so that
the latter act upon the induced currents circulating
outwardly each way from the shunt field between
the

series

coils.

The adjustment

inductive load and for difthe type "K" meter is obby varying resistances in windings arranged upon the core of the shunt magnet inside
the armature, and also of windings upon the reactance coil which is in series with the small
shunt winding of the core within the armature.
This actual shunt coil is small and does not take
over one-tenth of the total drop on a 100-volt
circuit, the balance of the drop being absorbed
in the ironclad reactance coil at the bottom of
the meter. This was the practice in the type "A"
Westinghouse meter, but in the type "B" Westinghouse the entire shunt drop is taken up in the
shunt coil. This is also true of the type "I" Genferent
tained

frequencies

for
in

Electric.

light-load adjustment in the type "K" Fort
is
obtained by shifting a small auxiliary
iron piece or core in the path of the shunt magnet which distorts the shunt field slightly one
way or the other, with respect to the fixed core
going up back of the cylinder. The adjustment
is
very easily obtained for light lo?d, and the
piece can be firmly set in position after obtaining
the desired adjustment.
In some forms of the type "K" meter one per-

Wayne

TYPE

Km

cores,

The

meters.

^Clamping

iron

eral

I

THOMSON HIGH-TORQUE WATTMETER.

as it is sometimes called, is obtained in the type "B" meter by moving a piece
of copper in the same gap of the shunt magnet
in
which the aluminum disk armature rotates,
thereby varying the phase of the shunt magnetizaThe adjustment on light load
tion as necessary.
is easily obtained by shifting another copper loop
in an auxiliary gap of the shunt magnet, so as
to distort part of the shunt field and give a slight
starting effect, as may be required.
The construction of the type "B" meter is verydurable and the finish excellent. The type "C"
Westinghouse has been recently brought out, similar to "B" in all general features, with mechanical
changes principally, and the torque higher. The
type "I" Thomson, high-torque meter is similar
in principle to the Westinghouse meter, but the
torque is very much higher, and the moving element is also considerably heavier. The ratio of
torque to weight is therefore practically no higher
than in the Westinghouse meter.
The adjustment for inductive load in the type
"I" meter is obtained by varying the resistance
of an auxiliary short-circuited secondary around
the core of the shunt coil, instead of by moving
a metallic piece in the gap of the magnet, as in
the Westinghouse. The light-load adjustment is
obtained by moving a small metal piece, somewhat
in the same way as in the type "B" Westinghouse.
The type "I" meter is well arranged to prevent
demagnetizing effect of the alternating fields upon
the permanent magnets held at the front of the
meter, and this is also true of the type "B" Westinghouse, the frame holding the laminated magnet
being of cast iron, so as to get a good shield
between the alternating field and the magnets.
The type "K" Fort Wayne meter has now

compensation,"

rl
^±J

been longer on the market, with practically no
change, than any other induction meter, and has
been very successful. The torque in this meter
is high, but the armature is a
little heavier than
in some of the other induction meters.
The armature is entirely different from that in other induction meters, being of cylindrical shape, instead
of a flat disk.
The series coils in the type "K"
meter differ from those used in the Westinghouse
and General Electric induction meters, having no

improved by having two cupped sapphire jewels,
one held fixed in the lower bearing screw and

manent magnets.
The motion of the armature is transferred to
the recording train by means of a worm or a
pinion upon the armature shaft in the same man
ner as in commutator-type integrating meters.
The type "B" Westinghouse meter now in use
taken

507

manent magnet is used and in others two, the
permanent magnets being specially shaped so as
to embrace the cupped armature, the adjustment
in both types being obtained by moving up or
down, so as to embrace more or less of the armature, this differing from the arrangement in meters
having a disk armature where the adjustment is
obtained by moving the magnets in or out with

TYPE K FORT WAYNE INTEGRATING WATTMETER.
respect to the disk, so as to give a different radius

and thereby a different damping effect.
The type "W" Fort Wayne meter has been
recently brought out and is considerably different
in
construction from the type "K". The two
shunt coils energize a small laminated magnet,
the whole being held in a brass frame, which
also supports the two series coils situated at an
angle on the disk with respect to the shunt field
so as to give proper turning effect.
The
armature is a plain disk of aluminum, supported
on the usual polished pivot and cupped sapphire
poles,

bearing.

The adjustment

for

light

load

is

obtained

by
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a micrometer screw, which acts upon a thin copper piece moving in the gap of the shunt magnet
and distorting the field in the usual manner.
The adjustment for inductive load and frequency change is obtained in a manner similar to
Only one permanent dampthat in the type "K".
ing magnet, which is similar in shape to that
used in the type "A" Westinghouse, is employed
in the type "W" Fort Wayne meter.
The Stanley meters had many features of interest, and a large number of these meters are
still
in use, although the meters are no longer

manufactured.
The first Stanley meters were very large and
very expensively constructed. The size was afterward greatly reduced, but the same important
features were preserved as in the first meters.
The most important part of these Stanley meters
was the magnetic suspension, or flotation, for the
moving element, to eliminate jewels and the de-

December

no longer manufactured for the American market.
The Gutmann meter, which was manufactured
until about three years ago, and of which a num-

plete

had some interesting features

est."

ber are

still

different

in

from

use,

other

induction meters.

The Gutmann meter had a single damping magnet acting upon the slotted disk on the opposite
side of the meter from the shunt-driving magnet.
The armature was quite light, and this shaft had
the lower tip resting on an ordinary cupped jewel.
The meter was very simple in construction, easy
to calibrate and easy to repair, but was not of as
high torque with respect to the weight of the
moving element as some of the later induction
meters.
[To be concluded.]

The President on Corporation Control
and Industrial Training.
In his message to Congress, dated December 3d,
President Roosevelt has. the following to say concerning corporation control and industrial training:
"The reactionary or ultraconservative apologists
for the misuse of wealth assail the effort to secure
such control as a step toward Socialism. As a
matter of fact, it is these reactionaries and ultraconservatives who 'are themselves most potent in
increasing socialistic feeling. One of the 'most
efficient methods of averting the consequences of a
dangerous agitation which is 80 per cent, wrong
is to remedy the 20 per cent, of evil as to which
The best way to
the agitation is well founded.
avert the very undesirable move for the governmental ownership of railways is to secure by the
government on behalf of the people as a whole
such adequate control and regulation of the great

common

carriers

which give

rise

as will do away with
to the agitation against

them.

TYPE

W

FORT WAYNE SINGLE-PHASE WATTMETER.

light load due to the
carried by a thin tubular steel shaft, held laterally by a very fine steel
piano wire, the latter being stretched tight between
top and bottom screws in the frame of the meter.
The shaft was supported on the wire at proper
height by the attraction of a powerful permanent
magnet, having its poles at the top and bottom of
the shaft, the latter being surrounded by bushings
shaped so that the pull upon the top and bottom
of the shaft would be about equal, thereby keeping
the armature correctly located in the gaps of the
driving and damping-magnet systems, but without
any support to turn against either at the top or

terioration

of

accuracy on

The armature was

latter.

bottom.

This scheme worked out beautifully in practice
thousands of meters made bv this company, the
principal objection being that it was considerably
more expensive than any form of jewel bearing
and required great accuracy in manufacture.
in

The variation in effect of the damning magnet
or magnets in Stanley meters was obtained without
moving the magnets with respect to the disk, as
their damping effect was varied by moving up or
down an adjustable pole piece, which varied the
gap between the pole piece in which the disk
rotated, thereby varying the total strength of the
damping-magnet field and giving a wide range in
adjustment for the main speed.
The type "H" Stanley meter, brought out about
two years ago, had a very ingenious jewel bearing
instead of magnet flotation, designed to eliminate
the trouble found with the ordinary cupped jewel.
This was the meter called the "rotated-bearing"
type.
The jewel was set in the end of a small
shaft at 45 degrees to the armature spindle or
shaft, the jewel shaft being held in a support
on the frame of the meter and having a small
gear at its lower end driven from the last wheel
of the recording train, which was placed below
the damping disk, instead of above, as in other
induction meters. The motion imparted to the
jewel in this way was very slow, but was sufficient
to present continuously new points on the jewel
This tip was
to the tip of the armature spindle.
held against a spring placed within the hollow
shaft of the armature, so as to act as a cushion
and absorb vibration of the latter to a considerable
extent.

meters with this rotated-jewel
bearing have been run over 100,000,000 revolutions
at a rate of 200 revolutions per minute, with the
damping magnet removed from the meter, without
showing any sign of injury to the jewel or pivot.
The other features of the Stanley meters as to
arrangement of the alternating fields with respect
to the armature, etc., were much the same as in
It

is

said

that

induction meters.
Scheeffer meters which have been on the
market in several types for many years operate
on the same principle as the Westinghouse meter
and have had features of construction in common
with some of the other meters. These meters are

other

The

"So the proper antidote

dangerous

the

to

and

agitation against the men of wealth, as
such, is to secure, by proper legislation and executive action, the abolition of the grave abuses which
actually do obtain in connection with the business
use of wealth under our present system or, rather,
no system of failure to exercise any adequate control at all.
Some persons speak of it as if the
exercise^ of suclj governmental control would do
away with the freedom of individual initiative and

wicked

—

—

dwarf iri'dividual effort. This is not a fact.
It
would be a veritable calamity to fail to put a premium upon individual initiative, individual capacity
and effort upon the energy, character and foresight which it is so important to: encourage in the
individual.
But as a matter of- fact the deadening
and degrading effect of pure Socialism, and especially of its extreme form, Communism, and the destruction of individual character which they would
bring about, are in part achieve^ by the wholly
unregulated competition which results in a single
;

,.

the expense of
checks
all competition ;a,nd;" reduces former competitors to
a position of utter' inferiority and subordination.
"In enacting and enforcing such legislation as
this Congress already has to its credit, we are
working on a coherent plan, with the steady endeavor to secure the needed reform by the joint
action of the moderate men, the plain men who do
not wish anything hysterical or dangerous, but
who do intend to deal in resolute common-sense
fashion with the real and great evils of the present system. The reactionaries and the violent extremists show symptoms of joining hands against
us.
Both assert, for instance, that if logical, we
should go to government ownership of railroads
and the like the reactionaries, because on such
an issue they think the people would stand with
them, while the extremists care rather to preach
discontent and agitation than to achieve solid results.
As a matter of fact, our position is as remote from that of the Bourbon reactionary as
from that of the impracticable or sinister visionary.
hold that the government should not conduct
the business of the nation, but that it should exercise such supervision as will insure its being conducted in the interest of the nation. Our aim is,
so far as may be, to secure, for all decent, hardworking men, equality of opportunity and equality
of burden.
"The actual working of our laws has shown that
the effort to prohibit all combination, good or bad,
is noxious where it is not effective.
Combination
of capital like combination of labor is a necessary
element of our present industrial system. It is
not possible completely to prevent it; and if it
were possible, such complete prevention would do
damage to the body politic. What we need is not
vainly to try to prevent all combination, but to
secure such rigorous and adequate control and supervision of the combinations as to prevent their
injuring the public, or existing in such form as
inevitably to threaten injury
for the mere fact
that a combination has secured practically comindividual or corporation rising
all others
until his or its rise

;

We

_

—

to be

presumed

at'

effectually

adverse to the public inter-

to be

*

*

would be impossible

to

meters.

induction

slotted in spiral lines, ihstead
of being blank, the presence of the slots and their
shape being for the purpose of obtaining as high
torque as possible with the fields as used in this
meter, and also causing the mode of operation of
the meter to be somewhat different from other

interstate
the evils

control of a necessary of life would under
any circumstances show that such combination was

*

The armature was
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overstate (though it
quantitatively to measure)
the effect upon a nation's growth to greatness of
what may be called organized patriotism, which
necessarily includes the substitution of a national
feeling for mere local pride; with as a resultant
a high ambition for the whole country.
No country can develop its full strength so long as the
parts which make up the whole each put a feeling
of loyalty to the part above the feeling of loyalty
to the whole.
This is true of sections and it is
just as true of classes.
The industrial and agricultural classes must work together, capitalists and
wageworker must work together, if the best work
of which the country is capable is to be done. It
is probable that a thoroughly efficient system of
education comes next to the influence of patriotism
in bringing about national success of this kind.
Our federal form of government, so fruitful of
advantage to our people in certain ways, in other
ways undoubtedly limits our national effectiveness.
It is not possible, for instance, for the national
government to take the lead in technical industrial
education, to see that the public-school system of
this country develops on all its technical, indus"It

of course,

is,

trial,

scientific

difficult

and

commercial

sides.

This

must

primarily to the several states.
Nevertheless, the national government has control of the
schools of the District of Columbia, and it should
see that these schools promote and encourage the
fullest development of the scholars in both commercial and industrial training. The commercial
training should, in one of its branches, deal with
foreign trade.
The industrial training is even
more important.
"It should be one of our prime objects as a nation, so far as feasible, constantly to work toward
putting the mechanic, the wageworker who works
with his hands, on a higher plane of efficiency and
reward, so as to increase his effectiveness in the
economic world, and the dignity, the remuneration
and the power of his position in the social
world. Unfortunately at present the effect of some
of the work in the public schools is in the exactly
opposite direction. If bovs and girls are trained
merely in literary accomplishments, to the total exclusion of industrial, manual and technical training, the tendency is to unfit them for industrial
work and to make them, reluctant to go into it, or
unfitted to do well if they do go into it.
This is
a tendency which should be strenuously combated.
Our industrial development depends largely upon
technical education, including in this term all industrial education, from that which fits a man to
be a good mechanic, a good carpenter or blacksmith
to that which fits
a man to do the greatest
engineering
feat.
The
skilled
mechanic,
the
skilled
workman, can best become such by
technical industrial
education.
The far-reaching
usefulness of institutes of technology and schools
of mines or of engineering is now universally
acknowledged, and no less far-reaching is the effect
of a good building or mechanical trades school, a
textile, or watchmaking, or engraving school.
All
such training must develoo not only manual dexterity but industrial intelligence.
In international
rivalry this country does not have to fear the
competition of pauner labor as much as it has to
fear the educated labor of specially trained competitors
and we should have the education of the
hand, eve and brain which will fit us to meet such
competition.
"In every possible way we should help the
wageworker who toils with his hands and who
must (we hone in a constantly increasing measure)
also toil with his brain.
Under the Constitution
the national legislature can do but little of direct
importance for his welfare save where he is engaged in work which permits it to act under the
interstate-commerce clause of the Constitution;
and this is one reason why I so earnestly hope
that both the legislative and judicial branches of
the government will construe this clause of the
Constitution in the broadest possible manner.
can, however, in such a matter as industrial training, in such a matter as child labor and factory
laws, set an example to the states' by enacting the
most advanced legislation that can wisely be enacted for the District of Columbia."

be

left

'

;

We

Merger of Washington Electric Properties.

A

report from Spokane, Wash., says that Isaac
W. Anderson of Spokane has been elected chief
executive officer of a company backed by Philadelphia men for the consolidation of 14 electric
The various
power, railway and light plants.
plants mentioned are located at Eugene, Springfield,
Albany, Cottage Grove, Corvallis, Seaside,
Roseburg. Baker City and Walla Walla, Wash.,
and Pendleton, Dallas and Albany, Ore. also gas
plants at North Yakima, Wash., and Lewiston,
Idaho. The plants are valued at $6,000,000. It is
understood others are to be taken over. A. L.
Welch of Portland, Ore., is manager of the consolidated properties.
;
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Starting Compensator for
Induction Motors.

Automatic
Simple as

is
the construction of the squirrelof induction motor, the fact that the
larger sizes require a suitable starting device has
prevented the simplicity of the motor from being
widely taken advantage of when automatic methods of control are essential. The automatic starting compensator recently perfected by the General
Electric Company, for three-phase induction motors, will therefore greatly broaden the field for
motors of this type, especially in pumping and
similar work.
The automatic starter consists essentially of a

cage

type

,

509

This automatic compensator can be supplied
where the remote starting and stopping of threephase induction motors is necessary. In pumping,
the push-button switch may be replaced by a float

A

or pressure switch (Fig. 2).
single-pole float
switch can be used, and when the water is to
be controlled by pressure, the type M. C. governor,
similar to that employed in air-brake work, can
be substituted for the push-button switch. These
are but two of the many ways of applying the
automatic compensator which will suggest them_

selves.

The automatic compensators
for circuits

For

described are built

employing a potential up to 550

volts.

circuits
operating at higher potentials the
General Electric Company provides a series trans-

former to step down the voltage for the energizing coils. The compensator coils are provided
with_ the usual taps for adjustment to various
starting conditions. External enclosed switches are
used in the circuit when the motejr is across the
running side of the compensator -Switch.

New

Enclosed Fuses.
For

18 years the Chicago Fuse Wire
facturing Company has been making
and fuse links, and has earned for

and Manu-

fuse wire
its
product
an enviable reputation for accuracy and reliability.
When the electrical interests and insurance associations demanded that fusible protectors be of
enclosed pattern, this company decided to equip
its
factory with facilities to supply this demand,
and it has enlarged these facilities several times.
The accompanying picture is of a sample board
being prepared for distribution among jobbing
houses. This collection covers not only the 250volt National Electrical Code line, but samples
of old Code material for 250 and 500 volts. These
fuses, constructed in accordance with the standard
dimensions as specified by the National Electrical

Special-design Short Arc Lamp.

The accompanying

illustration is, a view of a
lamp, adapted for no or 220
direct current, possessing many features of
excellence in design and numerous commendable
points in material and workmanship. Efforts to
produce a lamp adapted for low ceilings have hitherto resulted in the production of more or less
unsightly forms of lamps, all lacking in symmetrv
of design and compactness.
In the Western Electric Company's new lamp
the over-all length has been reduced to what is

new-design

short

volts

FIG.

AUTOMATIC STARTING COMPENSATOR.

I.

compensator with two oil-immersed switches, the
starting and running positions of which are controlled by two solenoid magnets interconnected by
a time-limit relay device. One solenoid switch
connects the motor to the compensator, while the
second solenoid throws the motor directly on the
line.
The time allowed for letting the motor come
up to speed between the two operations is provided
for
by an adjustable dashpot auxiliary
switch.
An interlocking device prevents both
solenoid switches being closed at the same time.
The motor is started by closing a small pushbutton switch.
The arrangement of these various parts is shown
in the illustration, Fig.
1.
At the left is the
solenoid operating the compensator switch; at the
right the solenoid which throws the motor directly
on the line, while the relay switch is mounted in
the center.
The feature which contributes most to the successful operation of the device is the arrangement
of the main solenoid switches by which the operating circuits are broken when the solenoid core
is drawn up into the closed position.
The cores,
as they rise, trip a switch in their energizing
circuits, so that the solenoid coils do not remain
in the circuit.
Each core is held in the closed
position by means of a detent controlled by a
small auxiliary solenoid, which, when energized,
merely serves to hold the core up, floating in its
magnetic flux. When the motor is running, the
only coil energized is this small auxiliary solenoid
which controls the detent of the line-switch sol-

4OI-600AMP.

SAMPLE BOARD OF ENCLOSED FUSES.

Code

3-600 amperes, 250 volts, have been
approved by the Underwriters' Laboratory of Chicago and the Factory Mutual Laboratory of Boston, and are included in the lists of approved
fittings promulgated by them.
The Chicago Fuse Wire and Manufacturing
Company has spent much time and money in
carefully investigating the enclosed-fuse problem,
which has resulted in the development of a product that is in consistency with its well-known fuse
wire and fuse links. Over 1,200 tests have been
conducted in compiling the tables of elements that
would insure the highest degree of accuracy desired.

'

enoid.

Thus, all operating circuits except the mainswitch and the one small solenoid are open,

line

IMPROVED SHORT ARC LAMP.
said to be the lowest practical minimum, being but
20 inches from the top of the lamp to the lower
end of the enclosing globe, this, too, without reducing the length of the carbons so greatly as to
materially cut down the life under that given by
life of 100 hours
an ordinary five-ampere lamp.
with each trimming is guaranteed. Instead of the
large bulky, case which is ordinarily found in
short lamps, this lamp, by reason of the use of
indestructible windings and specially designed resistance units, is of very small dimensions and
quite as symmetrical in design as the regular wellknown types of lamps manufactured by this com-

A

FIG.

and there
wasted in

is

2.

FLOAT SWITCH.

no disagreeable humming or energy

auxiliary circuits. The solenoids are
single-phase, so that they can be
operated from one leg in the circuit.
In starting up a motor a small push-button
switch is closed, energizing the left-hand solenoid,
which throws the compensator into circuit. At the
same time the auxiliary relay switch is lifting its
core against the retarding action of the dashpot,
and after an adjustable interval of time this
switch disconnects the starting solenoid, energizes
the right-hand solenoid, and thus throws the motor directly on the line. When the motor is running, the compensator is cut entirely out of the
all

wound

for

circuit.

To stop the motor, the push-button switch is
opened, the small auxiliary solenoid core falls on
the detent, thus disconnecting the line switch and
leaving all spool circuits opened until the pushbutton switch is again closed. Failure of current
acts in the same way as opening the push-button
switch.

for

pany.
Special attention has been paid in the construction of this lamp to secure adequate ventilation
while at the same time protecting the regulating
mechanism from harmful accumulations of dust.
These lamps are often placed in basements and
low rooms, where the heat accumulating is
often very great, such as boiler rooms and engine
rooms, and their design has been with special

reference to such service. In the choice of material for the different parts, only such as has been
found best adapted for the purpose has been made
use of, and this, combined with excellence of
workmanship and care as to the accuracy of detail
parts, has produced a lamp which, it is asserted,
can be relied upon for years of service with but
little expense for maintenance.
In the new lamp, provision is made to preserve
the lamp absolutely from injury, even where fuses
are entirely omitted, and the lamp may stand with
the arc absolutely short-circuited for hours, it is
said, without material injury, and will be found
ready for normal operation the moment proper
conditions are restored.

An important feature of any enclosed fuse is
the powder filler which surrounds
the fusible
element, its functions being twofold, first, to secure greater degree of uniformity of conditions
and consequently higher accuracy in rating; second.
the filler, in smothering down the arc at time of
break in circuit, assists in securing safety operation.
Yet to meet these two purposes the requirements of a filler are exacting.
Besides the National Electrical Code enclosed
fuse, the Chicago Fuse Wire and Manufacturing
Company is prepared to furnish all old Code
fuses of any desired type or dimension, as well
as special fuses, to meet the requirements of any
particular class of work. The object of the company is to cover completely and thoroughly the
entire field of electrical fuses, and supply the
wants of its customers, whether they desire rated
fuse wire on the spool, open fuse links or enclosed tubular fuses, promptly and satisfactorily.
The fuse department is under the direction of
Mr. C. T. McDonald, its electrical engineer, who,
prior to his association with this company, was
under W. H. Merrill as an engineer in the elecdepartment of the Underwriters' Laboratrical
In this position he was called upon to
tories.
make repeated tests and note the good and bad
points of not only every enclosed and open fuse
but also most every type of circuit-breakers and
protectors on the market. In this connection Mr.
McDonald has drawn his own conclusions as to
what constitutes a safe and reliable protector, and
has embodied them in the Union fuse.
Pacific

Gas and Electric Company May
Change Hands.

Writing under date of December 13th the San
correspondent

Francisco

says

trician

:

"There

is

of

the

Western

understood

to

Eleca

be

foundation in fact for the reports that the Pacific
Gas and Electric Company, which is the holding
California
Gas and Electric
the
and the San Francisco Gas and
Electric Company, has arranged to sell out to
the Western Power Company. The Gould interests, which are building the Western Pacific Railroad from Salt Lake City to San Francisco, in
order to complete an additional transcontinental
railroad system, are also prominent in the Western

company

for

Corporation

Power

organization.

It

is

known

that negotiations

:
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pending for the purchase of the Pacific Gas
and Electric system.
"The Western Pacific Railway, which is to be
completed in about two years, will be a large
user of electric power in time. The Southern
the meantime, is not idle
in
Pacific company,
regarding
power, in

the

case

electric
of
sources
of
of cheap electric power
and Electric system is not

securing
a supply

Gas
understood that the Southern Painterests control important water rights in
cific
Northern California and in Oregon that can be
utilized for the production of electric power for
operating main-line trains over many miles of its
mountain divisions, and have engineers at work-

from the

Pacific

available.

It

is

Clamps

Insulator

are

for

December

New "Box

Long-span

Transmission.
The accompanying

illustrations

useful

devices which are now being generally adopted to
take the place of tie-wires on long-span electrical
transmission systems. The clamp shown in Fig.
1
is designed to securely hold the cable or transmission conductor in the groove of the insulator.
The insulator, shown in Fig. 2, is constructed
with an undercut recess on either side of the
groove in the center of the insulator top, so that
when the clamp is in position it is interlocked

Electric

Fixture

Com-

pany of Cleveland, Ohio, manufacturer of a general line of lighting fixtures, with sales departments in Cleveland and Pittsburg, is completing
the erection of a new factory in Conneaut, Ohio,
with about 75,000 square feet of floor space and a
full equipment of improved machinery.
The company intends to greatly increase its output of gas
and electric-lighting appliances, particularly with
reference to serving the requirements of electrical
dealers in the United States and Canada.
It will
manufacture a staple line of what it calls the "C"
line of "box" fixtures, illustrated herewith, which
will comprehend all requirements in low and medium-priced fixtures, and to manufacture which
the

new

factory,

with

its

furnishings,

is

provided.

Already a portion of the factory is in operation,
and the company is considerably oversold on these
goods.
It fully expects to meet all demands with
prompt shipments by January 1st and thereafter.
parts
of each fixture of the "box line" are
The
contained in a pasteboard box measuring 14V2 by
4< j by 4V2 inches, which assures that there will be

on plans."

Application of Multiple-voltage

New

Line" Fixtures.

The Cleveland Gas and

show some

1906
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System.
Applications of the well-known Ward Leonard
multiple-voltage system of variable-speed control,
the American manufacturing and selling rights for
which are controlled by the Allis-Chalmers Com-

pany of Milwaukee, have been made in numerous
industries throughout this country and in Europe,
railroad
establishments,
cloth-printing
including
and wherever variable
shops,
machine
shops,
speeds are required from motor-driven machine
An interesting description was recently read
tools.
before the British Institution of Electrical Engineers of the hoisting installation at the Zollern
Colliery in Germany, where use is made of
II.
electrical equipment involving the Ward Leonard
system of voltage control.
The armatures of the hoisting motors are connected directly without switches to the armature
of a generator, the voltage of which can be varied
at will, the field strength of the hoisting motors
being maintained at a constant value. The winding
drum is driven by two direct-current motors, each
of which is rated at 750 horsepower at 500 volts.
These motors receive their power from a motorgenerator, a description of which is given below.
The whole of the starting, stopping, speed regulation and reversing is done by one switch, which
operates a resistance placed in the shunt-field
circuit of the generator of the motor-generator set.
By this means only currents of small magnitude
are dealt with, the burning of contacts is avoided,
and heavy and expensive resistances are not necesPractically no power is wasted in resistance
sary.
when the winding drum is run at reduced speeds.
small amount of energy is returned to the
motor-generator from the winding motors during
retardation, and this is usefully applied in accelerating the enormous flywheel used with the motorgenerator instead of being consumed by friction
in braking.
Main generating equipment consists of two
direct-cur1,100-kilowatt
525-volt
engine-driven
rent generators, which supply power to the whole
single genof the machinery at the colliery.
erator is sufficient to supply power to the electrichoisting equipment, the washery, fans, air com-

FIG.

I.

INTERLOCKING INSULATOR CLAMP.

the projecting portion in such a manner
the wire cannot be removed or the clamp
separated from the insulator without unlocking the
clamp.
Construction is .such that the end strain on the
clamp is distributed so that excessive pressure
can at no time be concentrated on a small area of
porcelain, and at the same time sufficient clearance
allowed so that the cable and clamp together
is
may move freely when the cable or conductor is
in place in the insulator, avoiding the hinge action which takes place when the wire is rigidly
held in the insulator.
The heavy construction now adopted for longspan transmission requires that the fastening between the conductor and supports should be strong

under
that

to stand the normal maximum strain calculated for the line under differing weather condiTo increase the efficiency of the transmistions.
sion line, steel towers, steel pins and heavy insulators are now being generally used, and experience has proved that,- to be consistent with this

enough

A

NEW "BOX LINE"
no

FIXTURES.

when

the fixture is ready to assemble,
that the fixture will be kept clean
and untarnished until ready for installation.
The "box line" fixture is a unique idea and an
innovation in the fixture trade, and is so thoroughly practicable and valuable that this company
has applied for a patent on the idea.
Fixtures
packed in this manner are especially valuable for
those who carry goods in stock, as they take but
little space, and a great variety of the goods can be
carried in a small space.
neat and attractive
pamphlet is issued by the company, which covers
fully the various points' on the fixture and will be
mailed on application to the general offices, Cleve-

parts
and also

lost

A

land.

A

workshops and pumps.

pressors,

The most
stallation

This

is

interesting part of the electrical inthe motor-generator referred to above.

machine

used

is

to

prevent

abnormal

equipment

had

been

employed.

The motor-gen-

erator consists of a shunt-wound generator directconnected to a 15-ton flywheel and a special variable-voltage generator. The flywheel is of steel
and runs at a peripheral speed of 14,000 feet a
minute.
is
placed between the two bearings
It
of the set, the armature of the motor being
mounted outside of the bearing, and that of the
Although the
other outside of the other bearing.
motor is rated at only 300 effective horsepower,
the generator has an output of 1,000 kilowatts
when excited to full electromotive force of 550
volts.
The latter machine is especially designed.
is
provided with a double commutator and a
It
special field magnet, having auxiliary poles with
The main
series windings to prevent sparking.
field coils are shunt wound and are supplied with
current from the main generators.
By this means
any desired electromotive force is obtained for
operating the hoisting motors.
Although the current taken by the hoisting
motors during starting was 1,500 amperes, decreased to 1,000 amperes as the hoisting motors
reached full speed, and became 500 amperes when
the drum was brought to rest, the current taken
from the main generators by the motor of the
motor-generator set varied from 100 while the
drum was being started, In 450 when the drum
reached full speed, and decreased to zero when
ihe drum was being brought I" rest.

The

Village Council of
contract with the

a

Water Power Company to
village.
The contract calls
lamps.
The company will
lighting

and

power.

POSITION OF CLAMP IN INSULATOR.

FIG. 2.

fluc-

tuations in the demand for power from the main
The starting of the winding drum
generators.
would have necessitated a tremendous rush of
current from the generators if the usual type of

closed

A New

Interurban Road for Texas.

have been let by the Texas Traction
Company for the equipment of a 65-mile electric
road between Dallas and Sherman, Texas. The
new line will parallel the existing steam road between the two cities and v/ill be one of the
Contracts

construction, stronger and more reliable fastenings
than are provided by the tie-wire should be used.
These insulator clamps are manufactured by the
Clark Electric and Manufacturing Company, 135
Broadway, New York city, which is putting on the
market many different designs of clamps to suit
every requirement, both for the regular standard

shape

own

of insulator
design.

and

special

insulators

of

its

Deep

"The International

the

has reported against
nesota Canal Power
thority

to

divert

Waterways
application

Commission
the Min-

of

Company

of Dtiluth for auwaters from the Birch
Lake and St. Louis coun-

cerrain

Lake drainage basin

in

would materially
it
Rainy River, New OnThe city of Winnipeg', thf 'own of Fort
tario.
Fiancis, the Ontario and Minnesota Power ComMinnesota.
affect the water
ties,

If

granted,

level

in

pany, E. W. Backus, holder of certain power concessions from the Ontario government, the Koochi-

Company and the Rainy River Improvement
Company all resisted the appli-

ching

and

Navigation

cation.

Grand Rapids-Muskcgon
light the streets of the
for 40 100-candlepower
also furnish commercial

country are well satisfied with the result, because
the granting of the concession would have meant
the loss of practically all waterpower on the Cana-

Mich.,

has

tures

of

interest.

The country through which

the

new

line is

laid

out is flat and rolling, there being no grades exceeding one per cent., and a maximum curvature
of but three degrees. In order to have a clear
headway for operating cars, a private right-of-way
has been established by the company, so that the
run between Dallas and Sherman will be made
in two hours and 30 minutes.
This schedule includes a 15-minute run within the city limits of
Dallas, where the cars must necessarily be operated at lower speeds. While the main traffic
will be of an express nature, stops have been provided about every two miles to take care of the
.

Minnesota Company Refused Permission to Divert Canadian Water.
A recent dispatch from Ottawa, Out., says

commission suggested the adoption of a
between the United States and Canada, to
settle rules and principles to govern the diversion
of international waterways, but recommended that
such waters be used freely by both sides for navigation purposes and for locks used for purposes
of navigation. The people in the Rainy Lake

Coopersville,

longest electric roads in the state. While the apparatus is standard direct-current throughout, the
equipment, in some respects, presents several fea-

"The

treaty

dian

side

of

the

line."

local travel.

Fifteen car
equipments will be provided to
maintain the initiative schedule. These will be of
the standard interurban type, each 50 feet long
and equipped with four GE-7.5 (75-horsepower)
standard direct-current motors equipped with the
Sprague-General Electric type
system of multiple-unit control.
Each car will bo further provided with General Electric air brakes and com-

M

pressors.

Power for the new road will be generated by
steam at McKinney, a town located about midway
between Dallas and Sherman. The main powerstation equipment will include two 1,000- kilowatt
Curtis steam turbo-generators, working under a
steam pressure of 150 pounds at the throttle with
The turbines will operate
125 degrees superheat.
condensing. Current will be generated at 2.2C0

;
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stepped up for transexciting the fields,
two 35-kilowatt generator sets will be provided.
The compactness and low-maintenance charges of
these machines adapt them particularly for ex-

volts

and

mission

25

and

cycles

19,100

to

For

volts.

citing units.

of the turbobe transformed in a set of three
generators
transtransformers. One
air-blast
330-kilowatt
former of the same capacity will be installed as

The three-phase current from each
will

To

reserve.

a

supply

air

cooling,

for

duplicate

blower sets will be furnished, one set being driven
by an induction motor, the other by a direct-current motor. Each blower will have a capacity
of 10,000 cubic feet.
One of the special features of interest in the
new road lies in the rotary-converter equipment.
Six sub-stations will be provided, including one
at
the main station and a portable equipment.

This last-mentioned sub-station comprises a special
rotary converter,
containing a 300-kilowatt
transformers and suitable switching apparatus for cutting into the transmission system
wherever necessary. The portable sub-station renders unnecessary the duplication of rotary converters at the fixed sub-stations, for the portable
car

air-blast

equipment can be shifted to various parts of the
line .iiiil us<cl :is .111 emergency station or aux-

5ii

"The Good this Association May
Robinson, manager Citizens' Telephone
Company, Muskegon "The Value of Discipline,"
C. B. King, manager Washtenaw Home Telephone
Company, Ann Arbor "The Value of Independent
Telephone Service to a Business Community,"
F.
V. Newman, Citizens'
Telephone
Company,
Grand Rapids.
The next meeting is to be held ill six months.
The place was left to the executive committee,
but Lansing is favored by the membership. At
the
next meeting of the association the chief
operators will be in attendance to give them an
opportunity to get acquainted and to establish a

Company,
Do,"

W.

Flint

;

;

bond of helpfulness.

A

very important decision has been reached bv
the corporation commission of the state of North
Carolina, involving the question of establishing a
new and lower telephone tariff by the Bell company.
The secretary of state of North Carolina
filed a complaint with the commission last April
and asked for a reduction of rates, and that
charges be made according to the time the tele-

phones were used in long-distance service.
The
commission in its decision holds that a rate based
on distance is the only fair method to pursue, and
the complaint of the secretary of state

without

is

thereby

results.

are to
vided at the main station and at four points disEach of these subtributed along the railroad.
stations will be equipped with a 300-kilowatt 600volt rotary converter, with the necessary switchboards, oil-cooled transformers and lightning arresters.

pleted.

in

The

sub-stations

will be

be

pro-

interconnected by high-

tension transmission lines, operated initially at 19,however, a transmission
Eventually,
volts.
100
potential of 33,000 volts will probably be used, and
confor this purpose taps will be provided for

Y

nection of the transformers. With the few exceptions noted, the new line follows, in general,
the standard direct-current practice of the General
Electric

Company.

Michigan

Managers

Carolina Telephone and Telegraph Cornproposes to install a system in the town
of La Grange, N. C.
The Tristate Telephone Company of Osceola,
Ark., has filed a certificate with the secretary
of state showing an increase of $120,000 in its
capital stock, and a change of name to the Tristate Telephone and Telegraph Company.
The new underground telephone system of the
Bell company at Asheville, N. C, has been com-

The Independent Telephone Managers' Associaof Michigan was organized at a meeting of
some 60 representatives of Independent interests
held in Jackson last week. There were 35 comtion

represented. The object of the association,
forth in the constitution, is to discuss papers and subjects pertaining to the operation,
maintenance, accounting service, interchange of toll
service, etc., of the Independent telephone comThere is in the state an organization of
panies.
Independent telephone companies where the broad
problems of telephony are discussed, but the new
association will consider only the practical problems of the business, none of its politics.
President,
The officers elected are as follows
F. B. Newman, manager of the Citizens' Televice-president,
Company, Grand Rapids
phone
William J. Robinson, manager of the Citizens'
Telephone Company, Muskegon secretary-treasurer,
H. T. Clough, manager of the Union Telephone

panies

set

'

:

;

;

of an Independent telephone comin
the state of Michigan, who
holds a position as manager, wire chief, chief
troubleman or head of any department or who is
engaged in the routine work of telephony, is
membership. Presidents, viceactive
to
eligible
presidents, etc., are eligible to associate membership, but have no right to vote on any subject
connected with the management of the association.
The annual dues are fixed at $2.

operating

_

The Jackson meeting opened on Tuesday and
closed Wednesday morning. A. F. Burch, manager of the Citizens' Telephone Company of Battle
Creek, in a paper on "Conduct and Personal Appearance of Employes," urged the necessity for
courtesy in the treatment of patrons as essential
business.
successful
of
a
building up
to
the
Thoughtfulness of others and neatness of appearance were declared prime factors of good emMr. Burch got the points for his paper
ployes.
by asking three of his inspectors each to write

paper on what constitutes a good inspector.
"Switchboard Troubles" were discussed by C. R.
Kehoe, manager of the Citizens' Telephone Company of- Jackson, who urged the education of
inspectors by manager or wire chief as the best
a

method of eliminating these troubles.
"How Check Errors can
Other papers were
be Avoided," W. B. Vivian, manage- of the clear"How to Improve Interchange Toll
ing house
Business," H. T. Clough, manager Union Telephone Company, Owosso: "Rural Lines," C. R.
Smith, manager Homer Telephone Company, Homer; "How to Encourage the Use of Long-distance
Lines," F. M'. Howard, manager Valley Telephone
;

Houston
with

—
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6.
The French ThomsonCompany has been making experiments

traction on a short section of
the suburbs of Paris, using a
car fitted with the Latour motor.
Current for the
experimental line is furnished by a sub-station
erected nearby containing a 500-voU direct-current
motor coupled to a single-phase alternator. The
latter machine supplies single-phase current at 500
volts and 25 cycles.
On the car are mounted two
Latour ironclad four-pole motors, each of which
will give 50 horsepower.
low voltage had to
be used on the trolley wire, as the regulations
will not allow of going higher than 500 volts.
transformer mounted on the car lowers the voltage
to 300 for the motors.
In the annual Automobile Show, which is to
be held in the Grand Palace during the greater
part of December, the electric lighting is to be
made one of the special features. Mercury-vapor
lamps will be grouped in the center of the cupola,
forming a centerpiece, from which will radiate
bands of incandescent lamps, so as to give a very
handsome effect, owing lo the combination of the
two colors. It is said that over 80,000 lamps arc
to be used.
Tests upon the new metallic-filament incandescent
lamps continue to be carried out in Germany.
Not long ago four of the Wolfram lamps of the
no-volt type were tested and were found to run
on 57 watts for 57.2 candlepower, which is very
close to one watt per candle.
Osmium and tantalum lamps tried at the same time were found
to have a much lower efficiency, this being 1.76
and 1. 61 watts per candle, respectively.
Revolving electric cranes of the tower pattern
are brought out in Germany by different firms.
One of the most successful of these is the type
of crane built by the Carl Flohr firm, and two of
these are now operating at the port of Bremen,
where they are used for unloading coal. What
is noteworthy about this crane is that efforts are
made to reduce the weight of the fixed as well
as the moving parts, so that there is less pressure
upon the rails of the track. Such a crane will
handle 45 tons an hour, and takes about 300 watthours for 1.7 tons of coal.
new train-lighting system is in use on the
Kathiawar narrow-gauge railroad in India. The
generator,
of
the
Vicarino-Crawford
type,
is
mounted on the car axle, and it charges two sets
of storage batteries, which are alternately placed
upon the circuit. However, the dynamo is not
placed under the end car, but is in the middle of
the train and mounted on the axle of a first-class
carriage.
This is done in order to reduce the fire
risk to the inflammable material which is often
carried in the end car, and it also gives a shorter
wiring for the train. Designed for one kilowatt,
the generator charges the batteries at 32 volts
in two groups, having a total of 180 ampere-hours.
The batteries are sufficient for lighting a train of
16 cars, and the cost of the system is about $1,700.
In order to provide for the extension of the
telephone system at Hamburg, a number of cables
were laid under the water of the Aussenalster, which
connect with the underground cables. The new
cables are about 1,100 feet in length and are leadcovered, measuring four inches over all, and containing 250 double wires each. They are laid at
a depth of seven feet in the water.
It
is
proposed to utilize Lake Constance for
storing up a large quantity of water from the
Rhine, so as to secure a supply of power, and in
this way it is estimated that some 90,000 horsepower can be obtained.
large hydro-electric
plant would be built not far from the lake, and
would send current over a wide area. The estimated cost of the undertaking, as far as the hydraulic work upon the lake is concerned, is some-

single-phase

tramway

line

in

secured what is regarded as a perfect partysystem, which will be installed.
Edward Barron has succeeded S. D. Hastings,
Jr., as manager of the Wisconsin Telephone Company's exchange at Green Bay, Wis.
W. J. Whistler of Hayward, Wis., has sold the
Spooner telephone exchange to G. H. Ross of
Chetek.
The Winona (Minn.) Telephone Company proposes to rebuild its plant and to put in an automatic system.
The M'esaba Telephone Company will erect a
new building at Chisholm, Minn., for its central
office and will make other changes.
George W. Price has decided to move his factory for the manufacture of telephone and telegraph cross-arms from Wonewoc to Crandon,
R.
Wis.
line

GENERAL TELEPHONE NEWS.
Telephone

Galena- Mutual

The
made

franchise
telephone system in Galena, Kan.
application

for

a

Company
to

has
operate a

the state traffic committee of the
Telephone Association of Michigan
Grand Rapids on December 14th to dis-

Members

of

_

Independent

were

in

extensions necessary to connect Grand
Rapids and Detroit with Chicago. This was the
regular quarterly conference of the traffic committee of the Clearing House Association. Those
prerent were
W. B. Woodbury. Home Telephone Company, Detroit; H. A. Price, Saginaw
Valley Telephone Company; F. M. Howard, Saginaw Valley company, Flint; C. L. Norton, United
W.
States Telephone Company, Cleveland. Ohio
Melchers, Union Telephone Company, Aima
J.
C. E. Tarte, Citizens' Telephone Company, Giant'

cuss

A

A

excellent order.

has

Any -employe

:

in

The Zenith Telephone Company will install a
new exchange for West Duluth. The company

Company, Owosso.
pany

working

is

Telephone News from the Northwest.

Organize.

as

The

pan}'

pleted and

Telephone

Continental Europe.
Paris,

A

Southeastern Telephone Developments.

A new $17,000 telephone exchange building has
been contracted for by the Bell Telephone Company of Missouri, to be located at Belleville, the
contract for the construction work having been
let to the Southern Illinois Construction Company.
The Southern Bell Telephone Company is extensively engaged in the work of placing its wires
underground in Richmond, Va., and it is now
understood that most of the work has been com-

case of need.
Regular sub-station equipments

iliary

CORRESPONDENCE.

;

J.

the

:

;

Rapids.
of Joliet, 111., has
the Chicago Council urging that no
telephone franchise be granted unless communicawere made with out-of-town telephones.
tions
The petition was referred to the gas, oil and
Alderman Young, chairelectric-light committee.

The Merchants' Association

petitioned

of the gas, oil and electric-light committee,
introduced an order in the council this week,

man

which was passed, that the finance committee appropriate a sufficient sum to employ telephone
experts and engineers and for stenographic work
in
the preparation of the report of the committee on rates. The committee wants the advice
of experts before granting a franchise to any
telephone company.

A

where near

$1,200,000.

The

electrochemical industry in Italy is in a
condition at present. Quite a number
of hydro-electric plants are now operating for this
purpose. These are in the hands of eight different
companies, representing a total capital of $5,000,000.
Carbide of calcium and soda are the principal
products from these plants.
One of the most recent Swiss projects is that
of using electric traction on a part at least of the
Current would be furnished
St. Gothard railroad.
from a hydraulic plant located in the upper part
of the Lessin basin. Should the project for securing current from the Rhone at Mbnthoux be
carried out, Paris would receive hydraulic power
Using
for the first time over a 240-mile pole line.
a 220-foot head of water, it is estimated that
The project
100,000 horsepower could be obtained.
calls for no less than 48 generating groups, using
the high-voltage direct-current system, working the
line at 130,000 volts.
A. de C.

prosperous

Great Britain.

— Once

London, December 5.
Supply Bill has been

again the Electricity
introduced
into
Parliaseeing that we are now within a few

ment, but
weeks of the

close

of

the

autumn session

—

itself

;:
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an unusual occurrence surely the bill might very
well have been postponed until next year. Its
introduction now serves no possible useful purpose.
The history of this bill is a remarkable one, and
it
seems to fare the same, no matter which poparty is in power. It first made its appearance four years ago, presumably in response to a
deputation from the Institution of Electrical Engineers to the Board of Trade. The complaints
of this deputation covered the whole field of the
electrical industry, whereas the bill above referred
It
to deals only with the electric-supply portion.
was pointed out that electrically we are governed
by parochial legislation and not national, and
that no amendment whatever had taken place in
the law relating to electric lighting since 1888,
while the electric tramway industry was still in
the hands of legislation originally drafted to deal
with horse traction as far back as 1872. To this
day no serious attempt has been made to remedy
these defects, although for four years the farce
has been gone through of introducing the elecThis is the more astonishing
tricity supply bill.
when the fact is recalled that in 1904 a House
of Lords committee considered this measure, and
reconciled conflicting interests to such an extent
that, taken as a whole, the bill is commended by
It allows intercomall sections of the industry.
between neighboring
speak,
munication,
so
to
supply authorities (for which at present special
powers have to be obtained) and, in fact, authorizes the Board of Trade to use common sense
in regard to a host of small points of detail, every
one of which now have to be specially taken
before Parliament.
By one of those curious ironies of fate, the
meeting-house of the Landemanians in London, of
which body Michael Faraday was an elder, and
where he worshiped from 1862 to 1869, has been
acquired by the National Telephone Company for
the purpose of an exchange. It is pleasing to
note, however, that the officials of the Telephone
company are not devoid of a little sentiment, for
they have caused to be erected upon the wall a
tablet recording the fact that Faraday worshiped
there, and they have also marked the spot occupied by his pew.
Lord Kelvin unveiled the tablet,
and there were also present two of Faraday's
nieces, and a host of electrical people.
The long-promised decision of a special committee of the London County Council, concerning
the periods for which loans should be granted
for electric lighting plant, has now been made
public.
This matter is of considerable importance,
for the London Borough Councils have for some
time passed been granted longer periods than their
provincial brethren. It should be mentioned that
outside London the Local Government Boards
have this question to deal with, and they have for
some years been in the habit of granting only
30 years, as an all-round period, as against 42
years inside London, under the regime of the
London County Council. It has now been decided
to adhere to the following scale in London, viz.,
60 years for freehold land, 50 years for buildings,
30 years for mains, 20 years for plant, 12 years
for house connections and 10 years for meters.
Although probably the average period will not be
much reduced, yet the graduation is a far more
sensible one than before. A little more elasticity
of this sort in the provinces would also do good,
for there arc undoubtedly periods far too short for
some plants, and far too long for others.
Dr. Drysdale, the head of the Physics Department of Northampton Institute, London, has been
delivering a lecture as chairman of the students'
section of the Institution of Electrical Engineers.
It consisted of one long regret at the position of
the electrical industry in Great Britain compared
with other countries. In this respect, it is quite
familiar, for not so very long ago this sort of
litical

thing was quite rampant here, and a good many
people fail to see the need for the resuscitation
of such arguments. But perhaps it was an essentially students' lecture.
At the same time, much
of the lecture was undeniable, but no remedies
were given. Everyone knows that the state here
has never seriously assisted industry, and that
the National Physical Laboratory has done good
work in spite of hopelessly inadequate support.
But where the remedy? The following paragraph
may be given: "It might be said that this was
a commercial country, and that the great thing
was to make, things pay; but a comparison of
company finances here and abroad showed that
poor dividends were paid here, while in Germany
high dividends were paid, and in America, the
stock of the General Electric Company stood at
_

180,

though the company had recently raised

an

additional four millions of capital for extensions
and that of the Westinghouse Company stood at

155"

G.

Dominion
Ottawa, December

15.

of

Canada.

—The

City Council of Lonthe telephone question,

don, Ont., dealing with
has notified the Bell and Independent companies
that it considers the following a reasonable rate
Business telephones, $35; residence, $15; combination, $48; office extension sets, $5, subject to five
per cent, discount.
The Canadian Pacific Railway has decided to

December

adopt the telegraphone, by which telegraph wires
can be used for temporary telephonic purposes
without disturbing telegraph work. Some time ago
officials of the company made experiments with this
mechanism on a special train.
The train was
stopped and telephonic connection established with
Montreal and other stations within a few minutes
by the simple expedient of stringing a wire from
th'e telephone instrument
in the car to the telegraph wires.
The Kakabeka Falls power plant at Fort William, Ont., has been put into operation by the
Kaministiquia Power and Light Company.
Connection has also been made with the Ogilvie Milling Company's new mill, one of the largest and
most modern in the country capable of turning
out 6,000 bags of flour a day. The successful development of the Kakabeka Falls power by the
enterprise of Mr. Charles R. Hosmer and his
associates means much for the twin towns of
Fort William and Port Arthur.
The Ontario Railway and Municipal Board has
approved of the by-law passed by the City Council
of Ottawa providing for the expenditure of $50,000 in extending the civic lighting plant, the board
considering that the extensions were necessary in
the public

W.

interests.

—

Winnipeg, Man., December 15. By a vote of
4,839 to 926 the ratepayers decided in favor of
a municipal telephone system and the ousting of
the Bell Telephone Company's system.
This is
looked upon as a victory for the supporters of the
provincial
government's telephone policy which
provides for the municipal ownership of exchanges

and

government

ownership of all long-distance
province of Manitoba. During the
next few weeks a number of rural municipalities
and provincial towns will vote on the same queslines within the

The Canadian

Railroad

has contracted
for 1,000 electrical horsepower from the Kakabeka
Falls Power Company, Fort William, Ont., for
use in its yards at that town.
The Lethbridge Electric Light Company of Lethbridge, Alberta, has decided to install the meter
system.
Manager Freeman states the rates have
not yet been decided upon but the meters will be
Pacific

installed

early in 1907.
H. Mitchell, hydro-electric expert engaged to report upon electric energy available for
Prince Albert, Saskatchewan, states that from 1,000
to 1,500 horsepower can be developed in the Shell
River at a cost of from $100,000 to $150,000. On
the Saskatchewan River it will be a much bigger
proposition and at least 10,000 horsepower can be
developed there at a cost of approximately $350,000.
For $1,000,000 a concrete dam can be built
to develop over 100,000 horsepower.
The council
is now considering the question.
Particulars may
be had of J. H. Lamont, M. P. P.
The contractors at Fort Francis, Ontario, are
ready to commence work on the large power dam.
The power house has been planned for and will
be 250 by no feet and 45 feet high.
It will contain 23 units of power, each dynamo being of
1,000 kilowatts capacity, which will be capable of
running a 20,000-barrel flour mill, a 300-ton pulp
mill and several other industries.
R.

Charles

New
New

York.

—

York, December 15. Four passenger trains
operated by electricity were run from the Grand
Central Station on December 12th. The event,
unaccompanied by any formal celebration, inaugurated the electrification of the New York Central's
lines, all of which, within a comparatively short time, will carry electric trains only.
The four trains were Yonkers locals, over the
Harlem Division. There were three new cars to
each train, each car electrically lighted, and voted
by the passengers to be far superior to the old

East River tunnel at the Battery, through which
subway will enter Brooklyn, were joined on
December 15th. Thomas Mullin, superintendent in
charge of the excavations, walked through from
the Manhattan end to the Brooklyn end.
On December 12th, 30 city officials made a
tour of Brooklyn to investigate traffic conditions.
They were taken over the various lines on a
special train
furnished by the Brooklyn Rapid
Transit Company. In the party were Controller
Metz,
President
McGowan, Borough President
Ahearn, President Alexander Orr and "John H.
Starin
of
the
Rapid Transit Company,
and
Bridge Commissioner Stevenson. After the trip
Controller Metz, Borough President Ahearn and
Commissioner Stevenson had a talk at the controller's office.
They agreed on a plan to relieve
the Williamsburg Bridge crush by the construc-

not complete.

The equipment for the New Gansevoort and
Oliver Street stations of the Borough of Manhatcomprising 10 multi-stage, centrifugal pumps,
each with a capacity of 3,000 gallons per minute,
will
be driven by 10 Allis-Chalmers induction
motors of 800 horsepower each; which are being
supplied in accordance with the specifications of
the Department of Water Supply, Gas and Elec-

tan,

The stations in which these pumps and
motors will be installed are identical in every
way and for the present are laid out to accommodate eight pumping units, the piping being so
arranged that it will only be necessary to remove
the blank flanges from the tees to make the
present arrangement of piping suitable for the
tricity.

operation of 10 units.

Lexington Avenue is to have a double-deck
subway from Thirty-fifth Street to One-hundredand-twenty-ninth Street, according to a resolupassed by the Rapid Transit Board on December 13th. Local trains will run on the upper
level and the lower level will be used for express
trains.
It is planned that the lower set of tracks
be placed about 35 feet below the street level.
The two sections of the north tube of the new
tion

of

tion

surface-car

several

Bowery and Chrystie
to

Brooklyn

Rapid

believe

that

crush at the

The

between the
Delancey Street,

loops

Street,

in

be used by the rolling stock of the
Transit Company. The officials
this will
do much to relieve the

the loops

Williamsburg Bridge.

Railroad Commission granted peron December nth to the Hudson and
Manhattan Railroad Company, which is constructing the so-called McAdoo tunnels under the North
River, to issue a mortgage of $100,000,000.
President William G. McAdoo appeared on behalf of
the application, and described the progress which
has already been made with the work. "The two
tunnels under the Hudson to Morton Street, on
what we term our uptown line, are already completed," he said.
"Between these, up Greenwich,
Morton and Christopher streets to Sixth Avenue,
State

mission

both

tubes are practically finished, with the exception of 500 feet in the southern tube. Work
is
also going on rapidly between Twelfth and

Mr.

McAdoo

Sixth Avenue."

that there would be no
crossings where the tunnels cross, and
went on to discuss the hopes his company has
of promoting the comfort of the passengers. "We
shall probably use the third rail," he said, "and
our cars are to be fireproof steel. They will be
of the latest construction, and we are using every
effort to devise means to avoid crushes on the
platforms and in the cars themselves.
"There will be doors in the middle of the cars
as well as at the ends, and at the terminals we
intend to provide separate platforms for loading
and unloading the cars. The history of New
York traffic has shown that accommodations are
overtaxed as soon as they are provided, and we
wish to be ready to handle the great increase in
the number of passengers to New Jersey which
is sure to occur."
C. I. C.
stated

grade

Ohio.

—

December 15. The sale of the Toledo
and Western electric railway to J. R. Nutt and
associates has been confirmed by Judge Tayler of
Cleveland,

the United States District Court. Attorneys for
the minority stockholders have given notice that
the matter may be appealed. They asked that the
sale be modified, so that creditors would receive
the benefits from any reduction of claims.
Kerlin Bros, of Toledo have purchased the plant
of the Kenton Gas and Electric Company, the
consideration being $100,000, of which $30,000 is
cash and the balance is to be paid on taking
possession in April.
The Ohio Electric Specialty Company of Cleveland has changed its name to the Tregoning Electric

suburban

suburban equipment. Each train was run by electricity as far as Highbridge, where a locomotive
was attached. From Highbridge to Yonkers steam
was used, as electrification beyond Highbridge was

1906

the

Eighteenth streets on

tion.

22,

Manufacturing Company.

Business

men

of the

Central Market district of

urging that more electric arches
be installed on Fourth and Town streets.
The Columbus Railway and Light Company has
declared a dividend of one per cent, on she capital
stock, payable January 15th to stock of record on

Columbus

are

December

31st.

The

Columbus and Eastern electric
purchased property on East Rich
Street, Columbus, on which to erect an iuterurban
station.
It is in the vicinity of the Scioto Valley
Traction station.
For the purpose of operating the Toledo and
Western railway lines, recently purchased by 3
syndicate headed by J. R. Nutt of Cleveland, the
Toledo and Western Railroad Company has been
incorporated. It is said that the property is owned
by the syndicate, and for the present will need
no financing. The company will probably be utilized in an operating capacity only at this time.
The Columbus Public Service Company has made
railway

Indiana,

has

a bid of 2J4 cents for the state-house lighting,
using alternating current. The Columbus Railway
and Light Company offered to furnish direct current at three cents or alternating current for 2?4
cents.
The commission appointed to install an
independent plant will hardly conclude that it_ is
worth while when private corporations are willing
to take the business at these figures.
Cleveland has another new street-railway company, which is supposed to have been formed
for the purpose of protecting the rights that have
been granted the Forest City Railway Company
and to receive such franchises as may be granted
in

the

Railway

future.

It

is

Company and

known
has

an

the Low Fare
authorized capital

as

December

22,
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$250,000. In view of the decision of
Phillips on the demurrer of the Forest City
to the petition of the Cleveland Electric, asking
that all the grants to the former be declared void,
comit is interesting to know just what the new
pany expects to do. W. B. Colver, secretary of

of

stock

Judge

the Municipal Traction Company, is one of the
incorporators of the new company, as is Attorney
W. H. Greenlund, who has had quite a little to
do with the three-cent-fare companies heretofore.
Mr. Colver has secured one or two grants, and
basis
it is supposed that these will be used as a
of operations for the new company, if the Forest
City's grants should be declared void by the courts.
Grants on Harvard Street and M'arcelline Avenue, in the village of Newburg Heights, have
been made to J. J. Stanley and C. F. Emery, respectively, on the two-cent-fare basis, with transfers to the Cleveland Electric lines for a fivecent fare. Both these gentlemen are officers of

The East Liverpool Traction and Light Company is preparing to extend its line from Empire,
to Vanport or Beaver, Pa., and will soon have a
large force of men at work. The Ohio River
Railways Company and the Steubenville and East
Liverpool Railway and Light Company, Ely companies, have recently disposed of $2,750,000 bonds
to an eastern syndicate for the purpose of carrying

out plans that have been formulated for connecting
the Pennsylvania towns with Ohio and West VirO. M. C.
ginia points.

Michigan.
Grand Rapids, December 15.— Free transportation
over the interurban railways will cease, with the
beginning of the new year, in accordance with
the provisions of the new interstate commerce law

which prohibits the issuance of passes. The new
law applies to the interurban electric roads as
on account of the
well as to the steam roads
traffic arrangements of the companies and through
freight-billing agreements with
ticket-selling and
the Lake Michigan steamship lines.
The Kalamazoo, Gull Lake and Northern Railway Company has been organized in Kalamazoo.
that city was elected president, Martin P. Huyck of Chicago, treasurer, and
Edward D. Tosmer of Chicago, secretary and
In addition to running a line from
vice-president.
Kalamazoo to Richland, Gull Lake, thence on to
Gun Lake and Grand Rapids, the company has
the franchise for the "Taylor" loop in Kalamazoo
and has laid part of the same. Work on the
extension to Gull Lake will begin early in the
spring of 1907, and cars will be running before
the season closes. The trolley system will be
used.
Henry W. Melenbacker, proprietor of the Clarendon Hotel, this city, has a fender device that
he is now having perfected, and hopes to put on
the market. The fender is of the standard' steeltube variety, with a basket of woven ropes. It is
equipped with rollers that prevent injury from
dipping or striking high places while the car is
J.

Upjohn of

T.

under way.
have an amusement and Chautauqua park, conducted by the Michigan United
Railways. Ever since the Michigan United Rail-

Kalamazoo

is

to

ways came into possession of the street-car property in Kalamazoo it has been looking about for
a

suitable

place

amusement park.

to

construct

It is

a

large

planned to have

first-class
it

in readi-

opening of the summer season next
year. The Pine Lake and Waver!-/ Park summer
resorts owned by the Michigan United at Lansing
are to be improved and new features added.
for

ness

the

L.

W.

B.

Indiana.
Indianapolis, December 15.— The Indiana Union
Traction Company was robbed of over a mile of
heavy copper wire near Alexandra on the night
The thieves cut down the
of December 12th.
wire from the poles while carrying a current of

550 volts.
The Indianapolis and Cincinnati Traction Company has just sold to Joseph Zeigler of Anderson
There was some$33,000 worth of copper wire.
thing like 100 tons of the old wire that went to
the junk dealer, the company having replaced
the old and light wire with new and heavier
copper cables in order to carry a voltage sufficient to operate the several divisions.
The Marion Heat and Light Company has
the minimum rate for resident lighting
$1.50 to $1 a month. George R. Tidd,
manager, says the reduction is voluntary.
The City Council of Knightstown has decided
install
to
a 300-horsepower gas engine in the
electric light and waterworks plant in order to
Knightstown claims to
provide adequate power.

reduced

from

operated both plants as municipal property
for several years with splendid success.
The City Council of Marion is asking for bids

have

that will sufficiently increase the
the present municipal electric-light
which now supplies current for lighting
plant,
the street, to permit the city to engage in the
commercial light and power business in competition with the Marion Light and Heat Company, a
private corporation which now has the exclusive

on

equipment

capacity

of

commercial

light,

and announces a reduc-

rate.

The Indiana Supreme Court
where

that

has recently decided

city engages
in the business of
electric-light plant for commercial as

a

operating an
well as municipal purposes, through the agency
of electric-light
commissioners, chosen by the
Common Council, it is liable for injuries or death
caused by the negligence of operation of its
machinery and wires exactly as a private com-

pany would

be.

The Frankfort, Delphi and Northern Traction
Company has been incorporated, capitalized at
$100,000.
The company proposes to furnish light
power

and

proposed

to

line.

the

Traction

(111.)

corporation,

and

Strause

towns

along

heads

the

the
incor-

Crawfordsville and Danville
has filed articles of in-

Company

capitalized

operated

and

cities

Abe

porators.
The Indianapolis,

be

the Cleveland Electric.
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at

connection

in

$600,000.

The

line

will

with

Northwestern branch of

the Indianapolis
the syndicate prop-

erty.

Indiana tra.ction men are becoming greatly concerned over the threatened one-cent-a-mile law
to
be considered by the incoming Legislature.
John F. Joyce of Terre Haute, a member of the
General Assembly, has prepared a bill creating
a rate of one cent a mile on all electric roads
in Indiana.
This bill is likely to receive considerable support on the alleged ground that electric roads can be operated at least one-half cheaper
than steam lines.
The Newcastle Electric Belt Railroad Company
has been organized to build an electric railway
around the city of Newcastle, connecting all the

and the numerous florist houses, for
Newcastle is famous, to afford all these

factories

which

shipping facilities. The incorporators are Myer
Heller, T. B. M'illikan and C. W. Mauch.
Charles Shelton, superintendent of transportation of the Indiana, Fort Wayne and Wabash
Valley Railway, has resigned and gone to Philadelphia to assume a similar position.
An electric railway company is being promoted
an interurban railway to connect
to construct

William RowDillsboro, Aurora and Versailles.
land, Jr., W. Flemming and J. H. Green of Dillsboro are promoting the line, and when completed
and in operation it will displace the only stage
line in operation in Indiana.
The first of the bi-weekly excursions from
Indianapolis to St. Louis over the Northwestern
Traction line, and the Clover Leaf line, was run
on December 8th and proved quite a success,
many people taking advantage of the low rates
S. S.
to spend a day in St. Louis.

Pacific Slope.
San Francisco, December 13.— Electric lighting
and power, and electric street-railway services in
this city were more or less interrupted and damaged a few days ago by the 60-mile gale which
_

down many

brick walls of buildings that
the fire. The falling walls
carried away many of the trolley and feed wires
and caused almost complete suspension of electriccar traffic for a time. The United Railroads' elec-

blew

had been

ruined

by

station at North Beach was unroofed, necessitating a temporary shutdown of the
The original roof of this building was deplant.
stroyed by the earthquake of April 18th, having
been of very light steel construction.
The United Railroads is steadily extending the
tric

generating

reconstruction of its local lines as modern electricannounced that the Powell
is
It
trolley roads.
Street and Sacramento and Clay Street cable lines
are to be operated again before many weeks. This
lends color to the reports that the California
Street Railroad Company, which has a cable system in operation, is to be acquired by the United
Railroads.

There

is

without doubt some foundation for the

report that E. H. Harriman, who owns a controlling interest in the Los Angeles Pacific Railway,

road extending from Los Angeles to
several of the beaches and suburban towns, has
plans on foot for buying the control of the H. E.
Huntington system of electric roads and power
plants operating in Los Angeles and the surround-

an

electric

ing territory. It is said that the knowledge of
the proposed improve* rent' and extensions of the
Los Angeles Pacific have had an influence in faThe Los Angeles story
cilitating the negotiations.
as to the contemplated betterments says that plans
have been completed for extensions and improvements on the Los Angeles Pacific. Three concrete
subways, five miles in length, are planned to carry
the electric lines through the hills north and west
of Los Angeles. The City Council has instructed
the city clerk to advertise for bids for franchises
corresponding with the four drafts of franchise
ordinances introduced by the Harriman interests
for the purpose of connecting and extending the
lines of the Los Angeles Pacific and the Interurban systems. The same interests have -architects
completing plans for a nine-story passenger station and office building, to be built at Fourth and
The mateHill streets, at a cost of $1,000,000.
rials are to be steel, granite and reinforced concrete, and the total floor space will be nearly 16
Work on the new four-track route is to
acres.

be commenced about January 1st. There are to be
two main subways. One will parallel West Fourth
Street,

from

second

will

Hill Street to Vermont Avenue, the
pierce the Temple Street high land
joining North Hill Street to Sunset Boulevard.
The City Council of Pasadena, Cal., has taken
steps to sell its municipal electric-light and firedepartment bonds, regardless of the fact that the
application of the Edison Electric Company for
a restraining order is still pending in the courts.
The bonds, which have been approved by Dillon
& Hubbard, include $125,000 for the acquisition
and construction of an electric-light plant; $30,000
for extension and improvements to the fire department, including the perfecting of the fire-alarm
telegraph system. The total issue authorized is
$200,000 of four per cent, bonds.
The contract for the extension of H. E. Huntington's Garvanza electric-car line out New York
Street to Ash Street, Los Angeles, has been
closed.
The residents of New York Valley subscribed to a bonus of $10,000 in order to secure
the line. The Highland Park district will also be
benefited by the new road.

The Los Angeles Interurban Railroad Company
has made application to the secretary of war for
permission to build an overhead-trolley road across
a portion of the military reservation near San
Pedro, Cal.
The Palms Light and Water Company, which
was recently incorporated with a capital stock of
$1,000,000 by W. R. Wheat, M. R. King and
others, contemplates expending $100,000 on the improvement of its suburban tract near Los Angeles.
A lighting system and a water plant are included
in the projected improvements.
The wireless-telegraph equipment for the Navy
Department's new station at Tatoosh Island has
been shipped to the navy yard at Bremerton,
Wash., and will be installed soon. The location
of this station at the entrance to Puget Sound
makes it of great importance in the chain of
wireless-telegraph plants now extending as far
south as San Diego. The reporting of arrivals
and departures of vessels will benefit commerce
also.

The Mount Hood Electric Company's franchise
has been transferred, through the efforts of S. B.
Cobb, to the^ Mount Hood Power and Railway
Company, which is composed of the same persons
as the original corporation. The reincorporation
was effected for the purpose of increasing the
capital stock and bond issue.
Although the railway project will not go ahead at once, an electric
power plant is to be installed on the Sandy River
as soon as the money raised on the bonds is
available.
The power is to be transmitted to the
city of Portland, Ore., and surrounding towns.
The plant is to be increased to large proportions
as the business grows.
A.

Northwestern States.
Minneapolis, December

Company's

new

power

15.

— The

plant

Minn., has been completed and

General Electric

at
Taylors Falls,
tested.
Everything

was found to be properly constructed, and the new
power is now available to the patrons of the company in the Twin

Cities.

There is talk of putting
tem at Pewaukee, Wis.

in

an electric-light sys-

The

council at Pierre, S. D., has closed a contract with the Westinghouse company for installing

an

electric-light

plant.

The

Public Service Company
of
St.
Cloud,
Minn., has leased 1,000 additional horsepower from
the St. Cloud Water Power Company and will
install considerable new machinery.
H. C. Fredericks has sold his interest in the

Fargo (N. D.) Electric Company

to

W.

T. Law-

rence.

The city of Barnesville, Minn., has secured a
loan of $28,000 from the state for the purpose of
constructing an electric-light plant.
new electric-light plant is to be built at Tracy,
Minn., at a cost of $12,000.
An agreement has been reached between Virginia and Eveleth, Minn., regarding the proposed
franchises for an interurban railway system on
the iron range. The two cities will grant similar
franchises to either the Northern Traction Company or to the Mesaba Traction Company, and it
is
thought that actual construction work will be
started early in the spring.
R.
The annual report of the board of railroad commissioners of South Dakota points out the rapid
development of electric railways and recommends
that the statute limiting the control of the board
to steam roads be amended to include the electric

A

lines.

George P. Baldwin is promoting an electric company to utilize the waterpower of Spearfish Creek,
D.
The new company has
S.
water rights of the Cascade Water
Company and the Electric Transmission Company.
About 3,000 horsepower can be developed.

near

Spearfish,

bought

the

The Janesville Power Company has sold its power
plant at Waterloo, Iowa, which has been closed
for three years, to persons from Cedar Rapids.
The plant will be placed in operation at once.
W. P. Isstas has resigned as superintendent of
R.
the Wheaton (Minn.) Electric Light Company.

WESTERN ELECTRICIAN

5i4
Illinois.
Peoria,
stack for

December

15.

—The

new

concrete smoke-

the Peoria Gas and Electric Company
It is 200 feet high with an
has been completed.
internal diameter of 13 feet.
The Economy Light and Power Company of
Joliet, which controls the Jackson Street dam, has
absorbed all the Monroe-Gaylord rights and will
at once erect a new power house below Joliet.
The Chicago Sanitary District owns some waterpower privileges in Joliet at South Street, but
these are disputed by the new concern, which expects to control all the waterpower rights in the
Desplaines channel from the Jackson Street dam
the junction of the Illinois and Kankakee
to
rivers.
The company expects to develop 15,000
horsepower, and plans are being prepared for the
power, house, which will cost over $1,000,000.
Stockholders of the Rock River Traction Company have authorized the issuance of bonds to the
amount of $2,000,000, to construct a line from
Sterling to Rock Island and from Rock Island
to Geneseo and Princeton, with a branch to Morrison.
The lines to be built will aggregate 125
miles, and will follow the Rock River, taking in
all
the important towns and cities.
City Electrician Lyons is installing new inking
registers on the police and fire-alarm circuits, replacing the old chemical ones formerly in use.
These, with the use of a time stamp, give a
permanent record of all calls received.
Clinton, who is the head of
the telephone system that covers DeWitt County,
delivered an address before a graduating class in
B.

Wasson

F.

of

engineering at Purdue University on
Evolution of the Telephone."
The Illinois Traction Company expects to open
the line between Champaign and Decatur the coming week.
electrical

"The

Manufacturing Company
has been incorporated by Frank Zimmermann,
Fred A. Dolph and Charles A. Love, to manufac-

The Aurora

Specialty

ture

electric specialties.
Capital stock, $25,000.
In the sleeping-cars being built for the Illinois
Traction Company the berths are contained underneath the floor, and because of this the floor is
nearly two feet higher than the ordinary car.
During the day these coaches are parlor cars, with
revolving chairs
at night the berths are lifted
from beneath and the chairs take their place
under the floor.
The charges on the car will
be about half the charge on the regular Pullman
;

car.

V. N.

PERSONAL.
W.

Duntley, president of the Chicago Pneumatic Tool Company, has returned from Europe.
He reports an increase of 25 per cent, in the
company's foreign business over that of last year.
J.

Sir Oliver Lodge, the noted English scientist of
London, has issued the text of a scientific catechism which he designed for the use of teachers
interested in the religious education of the young.

W.

Bell,

I.

struction

who

of the

has been in charge of the conTraction Company's new

Illinois

power house in Peoria, 111., will go to New York,
where he will be connected with the new electric
plant

of the

New York

Central suburban

lines.

Church of Westinghouse, Church, Kerr
& Co., New York, was in Spokane recently looking over power sites on the Spokane and Pendd'Oreille rivers.
He is reported as having been
F.

B.

impressed

ment

with

the

possibilities for the
of electrical power in that region.

The death

develop-

John M. Hood, president
of the United Railways and Electric Company, is
of

Gen.

reported at Baltimore, Md., after a short illness,
following ne'rvous breakdown.
He was born in
Howard County, Maryland, in 1843. General Hood
served in the confederate army during the civil
war.

Henry Fairfield Osborn of New York
was elected secretary of the Smithsonian In-

Prof.
city

ion on
December 4th to succeed the late
Prof.
Samuel T. Langley. Professor Osborn is
the first vice-president of the American Museum of
-1 it 111

History of New York and is also widely
known as an eminent palaeontologist and educator.
Mr. Sydney Irving Wailes, manager of sales
of the National Brake and Electric Company of
Milwaukee, was married on November 27th to
Miss Adelaide Harrington Brown in Los Angeles,
Cal.
Mr. Wailes is well known to the electrical
hit' rnity
through his energetic efforts for the
pany he represents. He has many friends who

Treleaven, who has been, for a number of
connected with the People's Gas Light and
Coke Company of Chicago.

L. G.
years,

B.

J.

Ingersoll,

him.

he marriage of
assistant
general
I

Clifford

M'cCalla, formerly
of
the
Washington

L.

manager

Water Power Company of Spokane,
Purves, at Sydney, N. S. W.,
return to Spokane early
will

Spokane

to

General

Electric

tramways
P.

J,

at

Mr.

is

in

to Miss Agnes
announced. They
January. Before

McCalla

Company

in

the

represented

the
installation of

Sydney.

Dielmann, general manager of the ConLight, Heat and Power Company of To-

sumers'
peka, Kan., lias accepted a position as general
manager of the Osaka Gas, Light and Coke Company of Osaka, Japan, 11.- will be succeeded by

chief

electrical

engineer

of

the

Spokane and Inland Railway Company, has been
appointed general manager and chief electrical engineer of the road, and also of the Spokane Terminal Company.
Mr. Ingersoll succeeds F. A.
Blackwell, Mr. Blackwell finding it necessary to
devote more time to his various other interests.
He will continue as chairman of the board of
directors of the Inland Empire system.

ELECTRIC LIGHTING.
The
a

City Council of EI Paso, Texas, has granted
21-year electric-lighting franchise to a private

company.

The Corpus Christi (Texas) Ice and
Company has been incorporated with a

Electric
capital

stock of $65,000.

A

bond issue of $10,000 has been authorized forthe purpose of building an electric-light and water
plant at Northport, Mich.
Robertson of Dallas, Texas, has been
P.
J.
granted a franchise for an, electric-light and power
plant in Childress, Texas.

W. Meyers

George

preparing

is

Washington,

electric-light plant in
pany will petition for
plant.

a

to

install

an

The Houston Lighting and Power Company of
Houston, Texas, has appropriated $300,000 to be
expended in placing its wires underground. The
work will be commenced early in the year. The
company's plans for the coming year also include
the expenditure of $175,000 for the installation of
another unit to its power plant. A turbine engine
be used.

Railway-mail

rallying to the support
introduced by Senator La
Follette providing that within one year all railway
postal cars shall be lighted by electricity. At the
last annual convention of their association in Chicago the clerks adopted a resolution urging such
legislation.
Senator La Follette is said to have
statistics which show that mote mail matter
is
destroyed in wrecks by fire caused by the explosion of gas and oil used for illuminating purposes than from all other causes combined. The
headlights of nearly all passenger locomotives are
now lighted by electricity generated by a small
dynamo, and it is said that the expense of lighting
postal cars by electricity would be small.

are

clerks

of the joint resolution

ELECTRIC RAILWAYS.
The Oklahoma Railway C om pany has been

in-

corporated with a capital stock of $5,000,000 by
Frank Wells, G. G. Barnes and Carlos Holmes of
Oklahoma City. The purpose of the company is
to
build an interurban electric line, having a
total length of 170 miles and connecting some of
the principal cities in the

two

territories.

Conrad Wolfe of Spokane, president of the
Copper Railway Company, announces that
six miles of electric railway will be built from
United

.

Chewelah, Wash., to the mines at a cost of $40.000.
The line will be used for hauling ore to the
Spokane Falls and Northern Railway, giving the
mines direct connection with the smelter.
E. D. Thomas, vice-president of the Commercial
Company of Lewiston, Idaho, makes the
announcement that the building of the electric
railway between Lewiston and Grangeville is now
an assured fact. Arrangements have been made
for the purchase of all supplies, and the contracting engineers will be on the ground in the very

Trust

near

bonds

The people who are
putting $6,000,000 into the

future.

are

1906

maps showing the location of the propowned by the companies and the territory
within 500 miles of Niagara. The advantages obcontaining
erties

tained by using power supplied by the companies
are briefly set forth and the advantage of the
Niagara frontier as a manufacturing location are
described.

A

particularly attractive wall calendar for 1907
that distributed with the compliments of John
L. Gleason of Jamaica Plain, Mass.
is
It
embellished with a "portrait of a noted bird fancier,"
and anyone who looks upon the picture will admit
the correctness of the designation, for Grimalkin
herself is shown peeping over a fence in eagereyed expectancy, with a serviceable slouch hat set
is

rakishly on one ear. Mr. Gleason's molding and
conduit boxes Fancleve trademark are illustrated
on the back of the calendar.

—

—

A new catalogue on electric-railway supplies is
being distributed by the F. Bissell Company of
Toledo, Ohio. Although the first book for this
field the company has ever issued, it is a good
one and covers the field .thoroughly. Nearly all
of

hundreds of

the

are illustrated.
items are shown.
Poles, cross-arms, Kuhlman transformers, switchboards, panel boards and accessories for power
stations, trolley and feed wire, cables, strand, etc.,
are shown in the general catalogue, which will be
sent on request to the F. Bissell Company.

Only

strictly

franchise to establish the

City Council of Saundersville, Ga., has voted
to issue $30,000 in bonds for the purpose of establishing a storage plant and an electric-light
system.

will

22,

articles

listed

electric-railway

The com-

111.

The

Natural

jratulate

December

buying

the

SOCIETIES
A

AND SCHOOLS.

meeting

of the Electrical Section of the
Western Society of Engineers was scheduled to
be held in the society rooms, Monadnock Building, Chicago, Friday, December 21st, at 8 p. m.
Mr. R. F. Schuchardt, M. W. S. E., was down to
address the meeting on "The Rotary-converter
Sub-station," the address to be illustrated with
lantern-slide views.
Officers of the Spokane and Inland Empire Railway Company and the Washington Water Power
Company contributed $9,500 to the Spokane Y. M.
C. A. building fund a few days ago.
The officers
gave the receipts of one day's business, in addi-

tion

contributing $2

for

every $1

taken in

The waterpower company's share was
Inland

railway

contributing

fares.

$5,000,

the

$4,500.

The recent meeting of the Illuminating Engineering Society of New England was held at the
American House, Boston, and was called to order
by Dr. Louis Bell. A paper was read by Mr.
W. E. Holmes on the "Flaming Arc." He gave
some very interesting experiences of this lamp in
its
earlier stages of commercial use.
The paper
was afterward discussed by Messrs. Cowles, Marks,
Bell and Gifford.
Mr. A. T. Sampson then read
a paper, written by Major E. L. Zalinski, on
"Fixture Design," which was afterward discussed
by Messrs. Ryan, Clifford, Bell and Marks. Prof.
H. E. Clifford read a paper by F. N. Olcott
upon "Fixture Location in Residence Lighting,"
upon which a discussion followed, participated in
by Messrs. Cowles, Clark, Bell, Holmes and Sampson.

MISCELLANEOUS.
The Wolverine Park Company

has been incorporated for the purpose of establishing an electric
park at Vandercook's Lake, near Jackson, Mich.
The capital stock is $100,000. The promoter is
George Detoir of Lansing, M'ich.

The power house of the Swift Packing Company's plant in East St. Louis has been destroyed
by fire at a loss of $40,000.
The building contained an arc-light generator, a 1,000-light incandescent dynamo and a 330-horsepower engine.
The report of the Allgemeine Elektricitats Gesellschaft for the year ended June 30th last, shows
that the output of electrical machinery was numerically greater by 34 per cent, than for the previous year. The increase reckoned in kilowatts
was 26 per cent, and in value of receipts 20 per
cent.
The total number of employes was 33,906,
as compared with 30,366 in the previous year.

project.

PUBLICATIONS.
One of the first advance New Years greetings
comes from the American Circular Loom Company of Chelsea, Mass.. in the shape of a pretty
card.

Bulletin No. 101, recently issued by the Wire
and Telephone Company of America, is descriptive
of the hand telephone and the Houghton binding
post, which are made by that company.
The bin
letin is excellently illustrated and contains a complete enumeration of the advantages claimed for
the apparatus which forms the completed li.ind

telephone.

A bulletin entitled "The Power of Niagara" has
been issued by the Niagara Falls Power Company
of Niagara Falls, N. Y„ and the Canadian Niagara
Power Company of Niagara Falls, Ont. The bulletin contains
a short history and a description
of the plants operated by the companies. It is
well illustrated with views of the power houses,
generators, switchboards and of the falls, also

Almost any bearing that requires oil in it will
work harder in winter than in summer, as the oil
is bound to be more viscous when cold than when
warm. It is for this reason that experienced men
who have tried it suggest that a possible solution
of difficulties in lubrication may be found in the
use of flake graphite along with some thin mineral
oil.
The lubrication will be as good, if not better,
and the drag and slowness will disappear, it is
said.

Wireless-telephone communication has been succarried on between Berlin and Nauen,
Germany, 24 miles, according to a daily-paper
cable dispatch, dated December 14th. "The conversation," according to the dispatch, "was carried on partly by Herr von Sydow, under-secretary of the State Postal Department, who received
cessfully

perfectly

intelligible

repetitions

to

his

questions.

Professor Slaby says, while the problem is solved,
the limit of distance is not yet known. He sees
no reason to set any limit, and believes that the
time is coming when a man will be able to speak
wirelessly with a friend in any part of the world.
The method employed today consists of the use

December
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22,

of the microphone in connection with the ordinary
wireless-telegraph apparatus."

cially

total

production of coal

ritory during

TRADE NEWS.

pany

Com-

Electric

Fort Worth, Texas.

at

United

the

expert

engaged

of the best buying concerns east of Pittsburg, his
services should prove of value.

BUSINESS.

States

that the defendant company is wrongfully manufacturing motor compressors, the patent for which
was secured by Mr. Christensen. The right to use
the patent was granted by Mr. Christensen to the
National Brake Company, in which he was finan-

business for himself as manufacturer's agent,
with headquarters at 39 Cortlandt Street, New
York city. Mr. Nisbet will handle various styles
of incandescent lamps, including miniature and
standard lamps
also
switch and panel boards,
knife switches, and specially designed switches for
high-tension circuits. He is particularly desirous
of securing a few first-class western connections
that wish a New York agency. As Mr. Nisbet
has made a most excellent name for himself in
;

the

East,

and numbers among

his

friends

Edmund

Land, superintendent of equipment of
the Citizens' Telephone Company of Grand Rapids, Mich., and J. C. Kelsey of Chicago, will form
an electrical engineering company in Chicago, to
engage in consulting engineering and the construction
plants.
Mr.
Land will
of
telephone
leave the Citizens' company and remove to Chicago January 1st.

in

court at Milwaukee the
Allis-Chalmers Company has brought suit against
the National Brake and Electric Company. Associated with the plaintiff corporation is N. A. Christensen. whose patents are involved. It is asserted

In

after

G. A. Nisbet, well known through his connection with the G. I. Company and also later with
B. S. Barnard & Co. in New York, has severed
his connection with the latter concern and started

has purchased the busi-

Jr.,

that

states that bids
for the $3,600,000 power plant to be erected by
the city of Winnipeg on the Lac du Bonnet River
will be called for early in February.
Mr. Smith
is
in favor of several distributing stations being
erected, and the plans will probably be altered to
meet his suggestion.

dissolution is reported of the electrical supply firm of Campbell & Wangelin of Boulder,
Colo.

Newburg Plumbing and

however,

said,

B. Smith, hydro-electric
city of Winnipeg, Man.,

Cecil

by the

The

John Cunningham,

is

and compressors.

in southeastern Texas, and which induced many
of the railroads to adopt crude petroleum_ as a
locomotive fuel, naturally cut off an equivalent
outlet for Arkansas and Indian Territory coals.

ness of the

It

the company went into bankruptcy, as a result of
the Bigelow defalcation, the right was relinquished
and not renewed. Then Mr. Christensen entered
into a contract with the Allis-Chalmers Company,
giving it the sole right to manufacture the motors

in the Indian Ter1905 was 2,924,427 short tons, which
had "a value on the spot of $5,145,358- Cheap fuel
which had been thrown on the markets in
oil
enormous quantities by the oil-well developments

The

interested.

5*5

many

The

function of Dixon's flake graphite is to
up minute irregularities in bearing surfaces.
Amorphous graphite, or any other form of graphite, or finely powdered mica or talc, would, it is
said, fill up such irregularities, but will be washed
out by the oil used in lubrication or by the condensation of steam, whereas the thin flakes of
Dixon's Ticonderoga graphite are impaled in the
minute irregularities and are built up into a veneerIn fact, the
like coating of marvelous smoothness.
surfaces are built up so that there is a graphite-

build

to-graphite bearing rather than a metal-to-metal
bearing, and seizing is made impossible. The Joseph Dixon Crucible Company also has issued a
booklet telling about the Dixon graphite brushes
For the convenience of users
for commutators.
it gives the result of tests
and observations made
by Prof. Albert F. Ganz of Stevens Institute.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent Office) December
Fire Alarm.
Schenectady, N. Y.

Automatic

837,941.

chant,

James H. MarApplication

filed

April 20, 1906.

A

slotted post is connected with one branch of the
electric circuit; a spring plate is secured in the slot in the
post, and a boss is mounted upon the spring plate, and is
conprovided with a seat for one end of a fuse block.
tact post is connected with the other branch of the electric circuit, and located in the path of the spring plate.
resisting support is provided with a seat for the other
end of the fuse block and a fuse block is interposed between the resisting support and spring plate with its opposite ends located in the respective seats and adapted

A

A

hold the spring plate out of contact with the contact

to

post.

Telephone-call Register. Joseph J. O'ConChicago, 111., assignor to the Western
Company, Chicago, 111. Application
Electric
filed July 19, 1902.

837.951.

nell,

A

counting train comprising rotatable cylinders has
teeth adapted to be introduced successively into the path
of a traveling mechanism which co-operates therewith.
circuit including a responsive device is controlled by the
transmitter mechanism, sq that the number registered
upon the train of counting cylinders is transmitted to the
responsive device.

A

//, 1906*

Controlling Means for Electric Motors.
Fletcher D. Hallock, Wilkinsburg, Pa., assignor to the Westinghouse Electric and Manufacturing Company, Pittsburg, Pa. Application

838,021.

June

filed

The
which
tially

2,

1905.

Renewed January

20,

1906.

controller has a rotatable, contact-carrying drum
has a stationary contact-carrying plate substanperpendicular to it. A circumferentially-adjustable,

radially-disposed contact arm is mounted
to engage the contacts on the plate.

838,028.

Phantom Telephone System.
Renewed December

20,

Means carried by the coupling knuckle constitute one
terminal of an electric connection.

Telephone Meter. Newman H. Holland,
Brookline,
Mass.,
assignor
of
one-half to
Charles Bate, Quincy, Mass. Application filed

838,115.

upon the drum

January

Thomas

P.

Jordan, Dallas, Texas, assignor to E. H. Cary,
Dallas, Texas. Application filed October 3,
1904.

Car and Air-brake Hose Coupling. William W. Gordon, Washington, D. C. Application filed August 15, 1906.

838,103.

1905.

The main circuits are provided with local circuits.
Phantom circuits are connected to the main circuits at
of approximately equal potential, and inductive
for causing silence in the, receivers of the local
circuits are provided, so that cross-conversation and disturbances between the main circuits and phantom circuits

points

means

are eliminated.

31,

1902.

There is a recording instrument at each station, a device located at the station for signaling a central office
and a circuit controller for the transmitter circuit at each
station.
Means are provided by the signaling device,
when central office is signaled, for actuating the controller,
to prevent the use of the transmitter; and common means,
independent of the means operated by the signaling device,
are provided for operating the recording instrument and
the circuit' controller.
(See cut.)

Telephone Signal. Thomas P. Jordan,
838,117.
Dallas, Texas, assignor of two-thirds to George
A. Carden, Dallas, Texas. Application filed
June 15, 1906.
Means, actuated by a current passing over the bellringing circuit permit a signal to move into an operative
and means actuated by a current passing over
the talking circuit restore the signal to an inoperative po-

position,

George F. Trotter, St.
assignor to the Triplex Vibrator
St.
Louis,
Mo. Application filed

Massage Machine.

837,979.

Louis,

Mo.,

Company,

May

sition.

Station Jndicator.
Peter J. Mann, PittsPa. Application filed May 3, 1906.
A display web is fed by an electromagnet provided
with a movable core. Means are provided for energizing
the magnet.
A bracket is secured to the magnet, and is
provided with a bore designed to guide the core, and is
also provided with a guide slot.
A pin projects from the
core and is mounted in the slot, and a spring-retracted

838,126.

burg,

1906.
A pivotally-mounted applicator-carrying device is eccentrically connected to the armature shaft of an electric motor, and a pivotally-mounted member carries the device
and has its pivot arranged at approximately a right angle
to the pivot of the device and adjacent one end thereof.
21,

'

•

rack bar

Magnetic Separator. James C. Winder,
East Point, Ga„ assignor to E. Van Winkle
Gin and Machine Works, Atlanta, Ga. Appli-

carried by the core.

is

837,994.

May

cation filed

A

support

Single
Push-button Automatically Con838,133.
trolled Electric Elevator System.
Frederick W.

of

5, 1906.
non-magnetic material

has

slots

in

ing through the slots in the base is secured respectively to
the bars.
Thimbles separate the plates and helices are
wound on the thimbles to energize the central plate with
one polarity and the end plates with the opposite polarity.
Means are provided for securing the plates, thimbles and
helices together.

Electrical Circuit Interrupter.
Albert M.
Bullard and William H. Matthies, New York,
N. Y., assignors to the Western Electric Company, Chicago, 111. Application filed September

838.005.

1905.
Contacts in two local circuits, each containing a relay,
are controlled by the relays so that they reciprocally control each other's circuits and are alternately energized
and de-energized.
An external busy-tone circuit has a
contact controlled by one of the relays.
9.

Automatic-exchange Circuit. Albert M.
New York, N. Y., assignor to the
Western Electric Company, Chicago, 111. Ap-

838.006.

TELEPHONE METER.

Benjamin G. Lamme,
Electrical Machine.
Pittsburg, Pa., assignor to the Westinghouse
Electric and Manufacturing Company, Pittsburg, Pa. Application filed February 21, 1905.

838,034.

The core of the electrical machine has one set of slots
adjacent to its surface and another set of slots more remote from the surface. Conductors are located in the
slots, the numbers of conductors per slot being in inverse
ratio to the numbers of slots in the corresponding sets.

Motor. Samuel L. Nicholson,
Electric
838,048.
Pittsburg, Pa., assignor to the Westinghouse
Electric and Manufacturing Company, Pittsburg, Pa. Application filed September 25, 1905.

Bullard,

There are cylindrical stationary and rotatable members,
one of which has a portion adapted to be actively in-

plication

ductive, that is of materially greater length than the corresponding portion of the other. Means are provided for
longitudinally adjusting one of the members.

A
the

March

filed

number of telephone
automatic

10,

lines

1906.
extend from sub-stations

to

exchange, where there is a selctor for
trunk line extends between the automatic

each line. A
exchanges and a manual exchange and a signal is assoA
ciated with the trunk line at the manual exchange.
selector at the automatic exchange is adapted to connect
the trunk line with any one of the telephone lines, and
means, controlled from a sub-station of the line, with
which the trunk selector makes connection, and by the individual selector of the called line, are provided for oper-

Automatic Switch Mechanism. Augustus
838,090.
C. Durdin, Jr., Chicago, 111., assignor to Erwin
Application filed January
Co., Chicago, 111.
13, 1906.

&

operated by a vibratory diaphragm which
actuated by fluid pressure in a diaphragm chamber.

The switch
is

William H.
Foot, Wilkinsburg, Pa., assignor to the Westinghouse Electric and Manufacturing Company,

Former

Pittsburg,

for

Pa.

Armature

Application

Coils.

filed

May

8,

1905.

a curved surface and a pair of trapezoidal
tools are supported thereon, one of which has a movable
portion.
Means are provided for adjusting the portion
toward and away from the other tool.

The base has

is

trolling said

838,096.

Massage Machine.

macher,
April 26,

A

Philadelphia,

Christian G. Fensterfiled
Pa. Application

1905.

frame is provided with
lever supported within the
fitted to an opening in the
to a flesh brush, and a yoke

A
a crank and crank-shaft.
frame has one of its ends
crank and the other adapted
swiveled to the frame forms

a bearing for the lever so as to receive the thrust
pressure is applied to the flesh brush.

when

motor-controlling means.

Combined Telephone and District-messenger System. James G. Nolen, Chicago, 111.,
assignor of one-half to Frank B. Cook, Chicago, 111. Application filed November 26, 1902.

838,136.

A

call box is associated with the subscriber's telephone
set and connected with the line, the call box involving a
signal-receiving device located in a conducting path extending from one side of the line to ground, whereby the
central operator may employ the usual busy-test for operating the signal.
The box is normally in condition to
prevent the passage therethrough of any of the currents
employed in telephoning.

Automatic Apparatus for
838.138.
lision
of Railway Trains.

Angouleme, France.
23,

Preventing Col-

Maurice

Application

filed

Privat,

January

1904.

Mechanism

actuated

upon

the

movement

of

piston

normally under fluid pressure causes the shutting off of
the motor, and puts in operation the brakes of the train.
Means are provided for holding the piston in a retracted
position against the fluid pressure and means are provided
for releasing the piston
with a track-stop.

upon contact of part of the means
,

,

Telautograph Apparatus. Foster Ritchie,
Acton Hill, London, England. Application filed

838.139.

March

ating said signal.

838,017.

Newell, Hastings-upon-Hudson, N. Y., assignor
the Otis Elevator Company, Jersey City,
N. J. Application filed June 19, 1905.
Motor-controlling means are provided for reducing the
speed of the motor and varying such reduction of speed
in accordance with the load, and electromagnetic means
comprising "up" and "down" coils are provided for conto

it.

Three magnetic bars are spaced apart and sustained by
the support, and a magnet comprising tnree plates project-

12,

1904.

pen-lifting mechanism includes a magnet, a circuit
therefor, and a microphonic contact arranged in shunt to
the circuit.

The

Signal
Apparatus. Hermann
Sandvoss,
Neuss, Germany. Application filed April 5,

838,141.

1906.

A

tubular casing is combined with an inclosed expansible liquid and a headed plunger. An elastic mantle

WESTERN ELECTRICIAN
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surrounds the plunger and is secured to
head and casing. A contact on the plunger
operate an alarm.

plunger
adapted to

the
is

ley,

May

22,

1905.

The rotor and stator windings are connected together,
for inand means external to the windings are provided electroducing upon the circuits thus formed alternating
motive forces competent
currents through them.

to

vember

this application filed

No-

urge alternating magnetizing

Compound Brake for Cars. William D.
Baldwin, New York, and August Sundh, YonkApplication filed March 7, 1905.
ers, N. Y.

S38,i6o.

Governing Device for Dynamos. Charles
Newark, N. J. Original application
Divided and this applifiled August 12, 1903.
cation filed June 16, 1905. Renewed May 29,
1906.

gether.

The dynamo is pivoted transversely to the longitudinal
friction pulley for operating
axis of a driving wheel.
the armature shaft of the dynamo is adapted to engage
Means are provided for turning
with the driving wheel.
the dynamo around its pivot in one direction when the
voltage decreases below a certain point, thereby moving
the friction pulley into contact with the driving wheel.
The action of the field magnets, when the voltage increases above a certain point, causes the dynamo to
swing around its pivot in the other direction, thereby
moving the friction pulley out of contact with the
(See cut.)
driving wheel.

A

Electric Wave-form Tracer. Robert Ran3,273.
Application filed August 23,
kin, Ithaca, N. Y.
1905.
There is a vacuum tube and means for generating
cathode rays therein. Means are provided for changing
the normal path of the rays, and magnetic means are provided for reducing the pressure of the gas in the tube.

.for supplying the brake,
operate the actuating means. An
device is in circuit with an electrodynamic brake and is connected to the actuating means
increasing
for holding the first-named brake applied or
means.
the action thereof independently of the electric

means

electric

Relay. Max
R.
Hanna.,
Schenectady,
N. Y., assignor to the General Electric Company,
Schenectady,
V.
N.
Application filed

838,404.

electroresponsive

May 26, 1906.
A winding supplied

High-tension Insulator. Frank G. Baum,
San Francisco, Cal. Application filed October

with current from the track circuit
to produce a flux threading a conducting memand a winding, supplied with alternating current of
the same frequency and different phase independently of
the track circuit is arranged to produce two fluxes threading the member on opposite sides of the first flux.
A
signal is controlled by the movement of the conducting
member.

^38,163.

The main-insulating member has

petticoats,

a

ber,

tubular

NO. 838,407.

supplemental insulator secured thereto, and a lme-wire-attaching frame extending through the tubular insulator.

Battery Cell. John W. Brown, Cleveland,
Ohio, assignor to the National Carbon Company, Cleveland, Ohio. Application filed June

S^S.165.

1906.

4,

One of the electrodes is separated from the other part
of the cell by an insulating partition which is impervious
to moisture, so that the cell is rendered inactive until the
partition is removed, but becomes active by the mere removal of the partition.
Switch Base. Nathan W. CranHartford, Conn., assignor to the Perkins
Corporation, Hartford, Conn. Application filed

838,171.

Electric

dall,

February

1906.
The base is formed of insulating material and has abutments on its front face, and a locking plate is secured
Stop-shoulders and outwardly projectto the front face.
ing arms engage and are held by the abutments.
27,

arranged

is

1905.

24,

1906

Eck,

A.

Actuating means are provided

and

22,

838,393.

1905.
flat piece of metal is bent upon itself to form two
limbs, an opening through the bend receives a circuit terminal and means are provided to force the two limbs to11,

A

William StanDynamo-electric Machine.
Great Barrington, Mass. Application filed

838,144.

Divided and

1904.

3,

December

— SAFETY

DEVICE FOR BOOSTERS.

Mercury-vapor

838,280.

Lamp. Hans V. SiimDenmark. Application
_

Copenhagen,
Jensen,
filed April 25, 1905.

Renewed November

14.

1906.
tube

A

One
has receptacles for mercury electrodes.
electrodes has an auxiliary vessel or chamber
from which the mercury is adapted to be displaced when the tube is tilted, and means are provided
whereby the mercury re-enters the vessel or chamber
slowly, so that it is gradually withdrawn from the tube
portion and the arc lengthened slowly.

Safety
Device for Boosters. John D.
838,407.
Hilliard, Jr., Glens Falls, N. Y., assignor to
the General Electric Company,
Schenectady,

N. Y.
Means

of the
therein

838,304.

cago,

Lightning Arrester.
Application

111.

Frank

filed

May

Schenectady,

2,

1904.

N.

Otto Holz,
assignor to the General
Schenectady, N. Y. Appli-

Y.,

1905.
frequency indicator has means for establishing a magA plurality of coils are arranged at an angle
to each other and mounted on a pivoted unbiased shaft
for rotation in the field.
Means are connected to leads
from a source of direct-current supply for supplying one
of the coils with current impulses, and connections are
made from another of the coils across the leads. (See

A

netic field.

Motors. William
Electric
Control
of
Geipel and Frederick M. T. Lange, Southwark,
England. Application filed January 15, 1906.
A rheostatic device has a resistance, the starting and
forward ends of which are arranged remote from each
other, and means are provided whereby a portion of such
resistance extending from the starting end thereof toward
the full-speed end can be put out of effective action at

838,315.

moment

July

Electric Company,
cation filed July 14,

1906.

Suitable electrodes are held adjacent to each other,
and a thin di-lectric of softenable material is interposed
between the electrodes and has one side portion thereof
cut away approximately to the center.

the

filed

Measuring Instrument.

Electric

838,410.

B. Cook, Chi9,

Application

are provided, operated by the booster, for breaking the circuit upon a reversal in the direction of rotation of the booster.
(See cut.)

cut.)

of starting.

Method of Electroplating.
838,346.
ingston, Mulhall, and William

Evan

L.

Liv-

McNulty, AlleJanuary 25, 1906.

gheny, Pa. Application filed
The article to be plated is held by suction and one face
The other face is electroplated while
of it is protected.
NO. 838,393.

— GOVERNING

DEVICE FOR DYNAMOS.

the article

838,362.

Controller for the Trolley Poles of ElecCars. Alfred J. Edwards, Auckland, NewZealand. Application filed August 22, 1906.
A weight, capable of vertical movement, is mounted
upon the end of the car and catches are provided for re-

838,175.

A

Contact Shoe. Thomas Fildes,
N. Y., assignor to George
Cook, Allendale, N. J. Application filed February 20, 1906.
The shoe has its sides converging toward one end and

838,177.

Electrical

Richmond

Hill,

beveled in the direction of their height, the sides being
provided with an opening extending entirely through
them.

so held by

Receiver

berger,

New

January

tric

wire passing
taining the weight in a raised position.
freely and vertically through the weight is connected
Means upon the
at its upper end with the control rope.
bottom end of the rod engage with the under side of the
weight, and means mounted upon the wire engage with
the catches, when the wire is drawn up.

is

A

16,

for

York,

SteinTelephones. Louis
N. Y. Application filed

1905.

A

Galvanic Batter}^. Benjamin J. Blameuser,
Chicago, 111., assignor to the Chicago Compound Battery Company, Chicago, 111. Appli-

fluid and a holder is
adapted to contain a supply of the fluid and has at its
upper and lower parts independent means for communication with the chamber for the supply of fluid thereto,
whereby a continuous circulation of the fluid is afforded
while the battery is in action.

tially

Automatic Ringing Device for Telephoneexchange Systems. William W. Dean, Elyria.
Ohio, assignor to the Dean Electric Company,
Elyria,
Ohio. Application filed January 16,
1906.

The line circuit has a signal device connected to it. A
non-inductive controller is responsive to current in the
line for determining the application of the signaling currcnt

838,251.
sell

to

to

ard Motor Car Company, Detroit, Mich. Application filed September 27, 1906.
The box has a central and two side compartments.
Spark coils are arranged within the side compartments,
and a switch in the central compartment is adapted to
complete the circuits of either coil independently, according to the position of the switch.
Post.
Ray H. Manson, Elyria,
Ohio, assignor to the Dean Electric Company,
Elyria, Ohio.
Original application filed August

838,260.

Binding

side

an annular

1906.
25,

new lamp when

a

the circuit to

the lighted lamp

is

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired

December
417,217.
son,
417,259.

17,

.1906:

Electrical Apparatus.

Chicago,

C. D. Baker

and L. G. Bron-

111.

W. Main,

Electrically Propelled Vehicle.

Brooklyn,

N. Y.
Telephone Exchange Apparatus.

417. 2 7i-

NO. 838,410.

— ELECTRIC

MEASURING INSTRUMENT.

System of Water Control. Adoniran; J.
838,384.
Original application filed
Collar, Yreka, Cal.
November 4, 1903. Divided and this application filed December 20, 1904.
A discharge main connects with the lower portion of
A plurality of gates are placed in the
the water supply.
main, at different levels. A by-pass connects with the
water supply above the main, and connects with the main
intermediate of the gates.

open and

Electrical
close the lower gate.

means automatically

it.

Spark-coil Box for Motor Vehicles. RusHuff, Detroit, Mich., assignor to the Pack-

under

broken.

the explosives.

^38,244.

in its

recess or socket for the reception of a tubular supporting
pin, and in its upper side a central recess or socket for
the reception of a wire-supporting pin.
(See cut.)

Divided and this application
1906.
A number of electric lamps are grouped together, one
of the lamps being normally lighted.
An electromagnetic
device is provided with a contact member disconnected
from and independent of the circuits to close the circuit

Ferdinand

removed.

.

February 10,
filed October

Application

Buchanan,
Fuse. Leonard
B.
Woburn, Mass. Application filed April 2, 1906.
The filling matt-rial consists of infusorial earth from
which the clay and volatile elements have been substan-

The insulating material has

Block-signal Apparatus. Alexander Bevan,
Providence, R. I. Original application filed

Electric

838,235.

1905.

10,

838,495.

filling for wave-responsive devices, consists of an
mixture containing an explosive and adapted
become heated upon the passage of electricity therefire

Insulator for Line Conductors. James M.
Application filed August

838,482.

Weed, Denver, Colo.

A

through sufficiently to

space,

cation filed June 7, 1905.
A chamber holds a depolarizing

intimate
to

formation to provide a continuous conductor, the
convolutions of which are insulated from each other by a
and a series of the supports are assembled so that
the terminals of the spirit conductors are connected to
form a continuous circuit.
spiral

838,372.

actuating the siphon.

Explosive Coherer Powder.
Schneider, Langenfeld, Germany.
filed October 5, 1905.

dor

A

Telegraphic Relay. Isidor Kitsee, Phila838,192.
delphia, Pa., assignor of one-half to William J.
Latta, Philadelphia, Pa. Application filed February 26, 1906.
A siphon recorder has a non-conducting tail at one terminal. The tail is partly immersed in a conducting liquid
and terminals of electric circuit containing an electromagThe non-conducting tail is
net reach into the liquid.
adapted to move in the region between the terminals and
to move out of the region in accordance with the impulse
838,216.

Method of Producing Electric Coils. IsiKitsee, Philadelphia, Pa.
Original application filed May 3, 1905. Divided and this
application filed June 15, 1906.
A body of conducting material is mounted upon a nonconducting support. The conducting material is given a

838,423.

longitudinal core is provided at each of its ends with
casing is mounted upon the core and prothread.
vided at one of its ends with a thread engaging one of
threaded member engages the
the threads of the core.
other end of the core and is provided with a flange partially encircling the casing.
a

INSULATOR FOR LINE CONDUCTORS.

NO. 838,482.

vacuum.

Switch-actuating
Mechanism. Edgar L.
Davidson, Lawrci.ceburg, Tenn., assignor of
one-fourth to James W. Wildes, one- fourth
to John M. Forsythe and otic -fourth to Edgar
Forsythe,
L.
Iron
City,
Tenn. Application
filed October 19, 1906.

838)388.

A

switch-operating lever is adapted to oscillate upon
A spring-pressed bolt upon the lever normally
engages the standing, and has an elongated recess in one
face.
A spring-pressed locking lever normally seated
within the recess holds the bolt against movement. A
cam mounted adjacent is adapted to actuate the lever to
withdraw it from the recess, and manually-operated means
are connected to the lever for retracting the bolt.

a standard.

J.

J.

O'Connell,

Chicago, 111.
Galvanic Battery. E. A. Sperry, Chicago, 111.
417,304 and 417.305- Electric Circuit. J. C. Wilson, Boston,
417. 2 9o-

Mass.

4I7.338.
Method of Operating Electric Railways. \Z. E. RJes,
Baltimore, Md.
Treatment of Porous Pots for lilectric Batteries.
4 X 7.392.
E. L. Mayer and H. Liepmann, London, County of Middlesex, England.
Electrical Conductor.
417,402.
U. H. Balsley, Philadelphia,
Electric Stenographic Pen.
417.407A. S. Ccopei, Santa
Barbara, Cal.
Galvanic Dry Eleme.it.
417,458.
C. IT. Wolf, Blankenese,
Prussia, Germany.
Electric Fan.
417.474P. Diehl, F,li;:abeth, N. J.
Automatic Regulator -or Dynamos. C. D. Jenney,
417,487.
Indianapolis, Ind.
Electric Semaphore-setting Apparatus.
417.525.
F. Stitzel,
Louisville, Ky.
Electric Semaphore-sluing Apparatus.
F.
Stitzel
and C. Weinedel, Louisville Ky.
System of Electrical Distribution of Currents. C.
417,654.

417.526.

J.

Van

417,660.

Depoele, Lynn, Mass.
Telephone Instrument. \\\

C.

Barney,

Baltimore,

Md.
417,668.

Method

Current.
C.
Ceiling
Ridley Park,
Conduit
417,688.
417,685.

of Regulating ^he Tension of the Electric
Dihlmann, Berlin, Germany.
Plate tor Klectric Lights.
II. II. Sawver,
Pa.
for
Electrical
Conductors. J. Talbam,

Philadelphia, Pa.
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Hydro-electric Plant near
Bellinzona, Italy.
By A. de Coukcy.

29,

1906

transformers, and the line is worked at 5,530 volts.
three of the above-mentioned units are
running constantly in the power house. They are

At present

As an instance of the rapidly increasing use of
hydraulic power for operating electric plants in
the north of Italy may be cited the newly erected
hydro-electric station on the Morobbia River. This
plant was laid out under the general direction
of Mr.
Bonzago, the electrical equipment for
the main station, overhead lines and sub-stations being supplied by the Alioth Company of Switzerland.
Most of the current from the station is used at

shown

in

From

Fig.

the

the water

1.

dam which

is

led to

is erected across the stream
the turbine house by an open

ending in a water chamber, and from the
descends a 30-inch penstock, part of which
runs down the slope of the mountain and is almost
vertical.
The canal leading from the dam has a
total length of 2.5 miles, and it is cut in the rock
for the greater part, lying on a grade of two per
canal

latter

THREE-PHASE ALTERNATORS DIRECT-COUPLED TO WATERWHEELS
present
linzona,

country

for

but

light

the

and power in the town of Beloverhead lines extend over the

in different directions, taking in other losuch as Giubiasco and Mollinago, so that
a number of towns are enabled to use the current.
A high fall serves the plant, the net water head
being over 1,100 feet, while the river will afford
Flowing into
a flow of 1,700 gallons per second.
the Lessin River, the mountain stream of the
Morobbia rises in the mountains lying not far
from that river, and can be depended on for
a good supply.
Before the present station was
erected a smaller hydro-electric plant had been in
operation for some years past at Corduno, operating on the single-phase system at 2,000 volts.
But as this soon became insufficient to meet the
demands for power in the town of Bellinzona and
elsewhere in the region, it was decided to erect
the new plant at a distance of 2V2 miles from Bellinzona, near Giubiasco, at the entrance of the
gorge of the Morobbia. Here is located a turbine
house which, is laid out for units of 660 horsepower, using Pelton waterwheels direct-coupled to
Alioth
These machines
three-phase alternators.
give the line voltage without the use of step-up
calities,

No. 26

cent. .in

general.

A

section

of five by 6.5

feet

IN
is

given to the canal. Where it joins the dam a cutstone construction is used, while the dam itself is
built of beton and faced with masonry.
At the point where the main canal joins onto
the penstock is placed a settling chamber. This
(next page).
is shown in Fig. 3
At the side is
an overflow canal, which can be regulated by a
gate so as to keep the water-level constant in the
settling chamber.
The penstock, working on a

water head of 1,100

feet, runs on a steep slope
turbine house, being laid directly
upon the precipitous mountain side. Diameters of
about 30 inches are used for the sections of the
penstock, and it is built of Siemens-Martin steel,
being able to stand a high pressure. The thickness of metal varies from 0.24 to 0.80 inch. The
interior of the turbine station is shown here.

down

to

the

The turbines, of the Pelton type, were built in
Switzerland by Escher, Wyss & Co. Around the
turbine is placed a by-pass conduit which is controlled by a gate-valve in such manner as to open
when the pressure becomes too high, and thus
keep the water flow about constant.
good regulation of the wheel speed is secured by means of

A

combined with a hydraulic moor differential piston device, acts
by water pressure so as to open or close a sliding
gate upon the water feed of each wheel. As the
water supply to the hydraulic motor is controlled
both in quantity and in direction by the ball governor, the speed of the turbines can be regulated
a

ball

tor.

governor,

The motor,

very closely.

A

description of the Alioth alternators will be
of interest.
Fig. 2 is an end elevation, partly in
section, of the machines shown in Fig. I.
They
are of substantial construction, the working parts

BELLINZONA PLANT.
being well protected by an outer casting which
nearly encloses the machine. Air openings are provided which give ventilation for cooling the coils and
iron.
In these alternators the field is mounted in
the interior of the machine, while the armature
lies on the outside, being of the laminated ring
form. The three alternators which are now running in the station are of uniform pattern, and
they are built for a capacity of 500 kilowatts,
working normally at the turbine speed, or 500
revolutions per minute.
Three-phase current is
generated, at 50 cycles, with a working tension of
5,540

volts

Around
are

at

a

placed

the terminals.

drum
the

casting of
12

somewhat

pole-pieces

of

form
machine

light

the

which make up the revolving field. The field coils
are of the usual kind and are held in place by
an exterior pole shoe which is bolted on the end
Here the field coil is made up
of the pole-piece.
of narrow flat copper strips, having 2.5 millimeters
width, and each coil is wound with 134 turns.
All the field poles are connected in series. The
laminated ring which forms the armature of the
machine is held between two
ring-shaped end
plates, and the latter are pressed together by a

:

:
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around the periphery. The ring
which is thus formed is held in turn in a castiron portion, consisting of two half rings bolted
bolts

of

series

Each of the

together.

which allows

latter

has

castings

a base

base
The outer ring casting ex-

to be bolted separately to the.

it

of the machine.
tends but a short distance below the floor level.
The armature winding, placed in a set of rectangular slots around the ring, consists of latheplate

wound
per

coils,

phase.

and there are two slots per pole and
There are 12 coils per phase, each

turns of a 5.6-millimeter wire.
In the slots is previously placed a lining, two
millimeters thick, of mica insulation. The armature winding is connected upon the star system.
Upon the armature casting is bolted a circular
coil consisting of 14

meters.

Mounted above

lightning

the

are

Combined Pupin

the

arresters.

The overhead
are mounted on

lines

leaving

iron and

the

wood
all

power

house

A

solid con-

employed for the iron poles, which have
been supplied by Buss & Co. of Basle, and they
are built of four pieces of angle iron in pyramid
form, carrying the insulators mounted upon brackThe lines which run to Bellinzona
ets at the top.
and Giubiasco consist of three-millimeter and sixmillimeter wires, respectively. Transformer posts,
installed by the Alioth Company, are located at
Bellinzona,
Giubiasco,
Mollinago
and Castione.
struction

and Insulator.

Coil

is

coming

are

coils

telephone

for

poles, using triple-

cases.
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into use in Europe
considerable length, especially in Germany, where there appears to be the
Such coils are
greatest progress in this direction.
placed upon the pole lines and are spaced the

Pupin load

porcelain insulators in

bell

switchboard

December

of

lines

distance apart. But as some good means
must be provided for protecting the coils against
the weather, some of the constructors have been
looking for the most practical method of carrying
A good solution seems to be that shown
this out.
What is novel in
in the accompanying sketch.

proper
.

case

this

With

the exception of the former, the transformupon the poles. In Bellinzona there
have been erected seven transformer posts of spe-

is

the

of, the

sulator

combination of the porcelain inwith the coil itself, so as to
within the insulator. The draw-

line

contain the latter
ing shows how this

ers are placed

both, the

Pupin

carried out so as to lodge
the resistance for the

is

and

coil

form.

cial

Peculiar Cotton-mill Fire
In

in

Montreal.

report on a recent fire in the Dominion
Cotton Mills at Montreal, Can., the insurance
inspector finds conditions which are of interest.
The mill in which the fire occurred is supplied
with motor-driven machinery, the main current
supply being 2,200-volt, 60-cycle, two-phase, from
the Montreal Light, Heat and Power Company.
On the afternoon of the fire, the high-tension
current was suddenly cut off at the sower company's sub-station, and the motors in the mill
a

once

at

son

the

slowed

down.

For some unknown

rea-

was

current

again thrown on to this
without notifying the
mill
have been done. The
result was that two, possibly more, coils of the
synchronous motor were immediatley burned out.
The electrician noticed that something was wrong,
and went immediately to the high-tension switchboard and pulled the main switch on one of the
power panels. A short-circuit took place across
the switch, and the heat was so intense that the
electrician was forced to run from the room.
It
is
not definitely known whether the arc itself
spread from one panel to the next or whether
the burning of the insulation from the wires on
the back of the panels in turn caused short-circuits at the other panels.
However, almost immediately the entire switchboard
room was filled
with flames and the insulation on the wires on
the outdoor circuits leading to the tower was
soon on fire, showing that there were very heavy
short-circuits
on the switchboard. It was estimated by the electrician that the arcing continued on the switchboard for about 10 minutes
The fire was extinguished after about a half an
hour, but not before considerable damage was
circuit

at the sub-station
electrician, as should

END ELEVATION, PARTLY

FIG. 2.

IN SECTION,

OF

ALIOTH ALTERNATOR.

which comes down over the ends of the
armature coils on each side of the machine and
gives them a good protection. Fixed on the outer
end of the machine is a two-pole exciter of the
piece

upright pattern.
Shortly after the Bellinzona plant was completed
the municipality had a series of tests made upon
the alternator under the direction of Professor
Wyssling. It was found that the loss in the machines when running at no load was 20 kilowatts
upon a total capacity of 500 kilowatts. In this
case the alternator under test was made to run
as a motor, the current being taken from the other
machines of the station. The efficiency of the machine at half load lies between 92 and 93 per cent.,
while at full load it reaches 05 to 95.8 per cent.,
this on a non-inductive load. On the same tests the
drop in voltage for full load was found to be

COMBINED PUPIN COIL AND INSULATOR.
lightning

An
and
the

insulator

Settling

Chamber

at

The

inspector points out the following lessons
be drawn from this fire
Rooms containing switchboards or other apparatus forming centers of large electrical power

v>li>

iyo

The

cent.

upon

5,530 volts, or about three
resistance of the armature is 0.317

per

ohm

Located
4)

separate

a

in
is

room,

switchboard

the

mounted independent of the

wall

in

an iron framework, and is faced with a set of
white marble panels. Three of the panels have
now been equipped, one for each of the main alMounted in the framework back of the
ternators.
board are the three-pole switches of the machines,
as well as the fuse blocks, the latter being of the
porcelain tube pattern.
On the marble panels are
placed

tin:

panels

On

indicating

ammeters,

meters,

contains

the

;

the

etc.,

instruments,

while

the

hand wheels

bus-bars are connected

including

base
for

volt-

below the

the

rheostat.

two general

volt-

is

used of the single-petticoat form,

made with an annular chamber near

upper part. Coil and resistance are placed
and form a ring which fits into the

election of officers of the Illuminating EngiSociety will be determined at the annual

Switchboard

in

Power

Plant.

ITALY.

should not

Some ready and

per phase.
(Fig.

should be non-combustible throughout
be used for storage of supplies.

the

Illuminating Engineering Society.

Fig.

#

being placed on

nary insulator.

to

NEW HYDRO-ELECTRIC POWER PLANT NEAR BELLINZONA,

latter

chamber of the insulator, leaving a small clearance.
Once in place a screw cap working upon the core
of the insulator closes up the chamber at the bottom. Melted insulating matter is then run in
around the coil through a hole in the cap, so as
to hold it solidly in place and prevent any moisture
from reaching the coil through the joints of the
cap.
By this method of construction, the main
body of the insulator remains in a single piece,
and it is as strong and as easily made as an ordi-

done.

Junction of Main Canal and Penstock.

the

together

neering

3.

is

it

The

Fie.

arrester,

pole.

safe means should be provided
the high-tension current outside

for controlling
of the property.
While there is nothing new in these conclusions
it is probable that there are other plants in which
they have not been observed, and a disaster like
the one here related should hold a lesson for

them.

meeting on January
4 Irving

Place,
the

Secretary A. H. Elliott,
city, is sending blank

14th.

New York

members, which should be filled
out and returned to him or sent to a proxy in
time for the meeting. Following are the members' nominees, the council nominees being the
same except as shown by names in parentheses
For president, Dr. Clayton H. Sharp; for vicepresident, Dr. Louis Bell
for managers, Mr. F.
N. Olcott, Mr. E. L. Elliott (Mr. E. L. Elliott,
Mr. J. E. Woodwell)
for secretary, Dr. A. H.
Elliott (Mr. V. R. Lansingh)
for treasurer, Mr.
V. R. Lansingh (Dr. A. H. Elliott).
A new constitution, approved by a majority of
ballots

to

;

;

;

A

recent report on conditions at Eau Claire,
Wis., in Bradstreet's, says that 75,000 horsepower
is
available within 50 miles of that city.
This
power has only recently become available on account of the fact that the exhaustion of the timber
supplies has caused many of the lumber companies
to stop using the streams for logging purposes.

the council, is submitted as a substitute for the
present constitution. Votes .for or against adoption should be recorded on the ballot.
In the
proposed constitution it is stated that the objects
of the society shall be the advancement of the

:

;

December

theory and practice of illuminating engineering and
the dissemination of knowledge relating thereto.
Among the means to this end shall be meetings
for the presentation and discussion of appropriate
papers
the publication as may seem expedient of
such papers, of discussions and communications
and, through committees, the study of subjects
relating to the science and art of illumination, and
;

of reports thereon.

many

simple

519

apparatus may
be used to good advantage in locating grounds,
short-circuits, opens, continuity, etc., such as are
liable to occur in any electrical system.
small
applications

of

this

A

gas-lighter battery and a head receiver combine to
form what may be truly classed as a compact, and
efficient testing appliance.
It may be safely said
that the larger share of telephone troubles are

located and repaired through receiver tests of this

Some Simple

Testing Methods.

By Charles H.
The widespread

Coar.

vanometers,

use

ammeters,
Wheatstone
forms of slide-

voltmeters,

ohmmeters

and

description.

tion to each scale, this post being marked
positive.
In a very useful method for determining high-

resistance

faults by means of a voltmeter, the
arrangement, as shown in Fig. 3, is often
used.
As illustrated, the method consists merely
of placing the voltmeter and battery in series with
the fault at (X).
It is necessary that the full
voltage of the battery and the resistance of the
voltmeter be known in making this test.

series

One

of the most useful instruments for detecting
locating trouble by means of a mechanical
movement visible to the eye may be found in the
ordinary portable type of voltmeters. Here a current flow actuates a mechanism, so that a needle

The formula

for this test

is

and

of electrical currents for
diversified applications has necessitated the making
of a large number of scientific testing instruments,
many of which are specially designed to be used
To meet the
in certain kinds of testing only.
demand for testing instruments there has been
placed on the market a large number of galbridges,

:
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the publication

:

other

:

G

deflected over a divided scale a certain
of divisions to represent a certain value.
is

A

voltmeter

number

X =the

resistance of the

V'

full

V

s

is
an ammeter in that
the needle depends upon the
that traverses the coil.
In other

X

'-(v)-

fault.

= the
voltage of the testing
= the voltage reading obtained through

=the

r

reality

in

movement of
amount of current
the

where

battery.

the fault,

resistance of the voltmeter.

For example, let us assume (Fig. 4) that it is
desired to test the insulation resistance of a generator and some lighting mains, as shown, and

words, a voltmeter is an ammeter arranged to
read in volts or potential differences. When a
current passes through the windings of a voltmeter a certain deflection is obtained which is
proportional to the current, and therefore the
greater

the current, the greater the deflection.
the deflections may be considered to represent the deflecting strength of the current passing

Hence

FIG.

SIMPLE TELEPHONE TEST FOR GROUND.

I.

wire bridges, so that the field is large to select
from.
Quite a number of these instruments are costly
and perhaps little understood, and these facts enhance the value of any simple testing method
which may afford fairly efficient tests with inexpensive apparatus.
To one who has never had occasion to use an
ordinary telephone receiver, in conjunction with a
current for testing, the use of this familiar method
will come as a pleasant surprise, for it is truly
remarkable what a large number of tests may be
made by means of this simple combination.
While such an arrangement may not be of much
practical use in absolutely establishing the location
of certain faults, the presence of these faults can
be readily detected, and in some instances lo-

by this means. For instance, such
grounded or short-circuited apparatus,

cated,
as

defective

conductors,
static

electricity,

the

insulation,

can

etc.,

be

through the voltmeter.

Ohm's

law,

I

=

E
,

tells

us that the current is directly proportional to the
electromotive force divided
by the resistance;
hence if the resistance remains constant the current flowing must be proportional to the electromotive force producing it.
Therefore, by fixing the resistance of a voltmeter, its scale can be so calibrated as. to read
in

volts,

which

must

be

current passing through it.
ferences between voltmeters
their

resistances.

The

proportion to the
The only great dif-

in

and ammeters

is

in

resistance

of voltmeters is
high, as in ordinary practice these instruments are
bridged to circuits, and without this precaution
they would consume much current. Ammeters, be-

faults

open

presence of
with the

detected

of a telephone receiver.
ordinary receiver is a very sensitive instrument, and the flow of the smallest part of an
aid

FIG.

An

ampere through the windings of it will produce
an audible sound.
Therefore, by so arranging a receiver in a test
that the sound will, as it is emitted, indicate certain conditions, fairly good results can be obtained.
It is to be noted that receiver tests are to be
applied to "dead" apparatus or circuits carrying
but small currents, for the windings in a receiver
are composed of small wire and are unable to
withstand any great amount of current.
The ordinary receiver may be wound to a resistance of from 50 to 100 ohms, but does not, as
a rule, much exceed the latter figure unless for

VOLTMETER RESISTANCE TEST.

3.

ing placed in series or connected around a shunt,
are confined to low limits, so as not to offer any
great resistance to the circuits in which they are
placed.

Commercial voltmeters vary in resistance from
a few hundred ohms to as high as 50,000, some
being wound to higher resistances for special purposes. This would all depend upon the range of
field they are to cover and the service to which
they are to be connected. The resistance is usually
so proportioned that the current flow is very
small, a few thousandths of an ampere.
For illustration, let us assume that we have a
voltmeter reading from o to 150 in volt divisions,
with a resistance of 15,000 ohms. Then the current flowing through the voltmeter to produce a
full deflection would have to equal
150

= 0.01

15,000

ohms

in

the

circuit.

would be decreased

Then

ISO
;

tions.

A
the

very simple
receiver

(R)

test

is

shown

and battery

wherein

in

Fig.

(B)

are employed
of the ground

scries to detect the presence
(G), on a wire as shown.

in

1,

but it may be
obtaining a click from
the full strength of the battery (B), some idea
may be had as to the nature of the fault, whether
it be of high or low resistance, by noting the loudness of the click emitted during the test.
In Fig. 2 a similar test is shown to detect the
presence of a short-circuit or partial short-circuit
between two wires, such as might occur through
defective insulation.
The arrangement is practically the same, as will be readily seen.
From these diagrams it will be evident that

The method

mentioned

that,

is

self-explanatory,

by

first

'

.

machine

the

15,000

the

current

15,000

test

to

age as a result of poor insulation. Having these
two factors, and knowing our voltmeter resistance,
which in this example we will assume is 18,000
ohms, the problem would arrange itself according
to the formula in the following manner:

X=

/noV'\
18,000

18,000,
or 972,000 ohms,
V 2 2
the insulation resistance of the circuit in
question.
This action will be readily understood when one
considers that the higher the resistance in series

V /

with the voltmeter, just so, in proportion, will the
current 'be lessened, and, as before mentioned, the
current is dependent on the voltage; hence the
reading in volts proportionate to the resistance.
This method is used in all instances where high
resistances are encountered, and as such has a
very wide range of adaptability.

To measure low resistance, the fall-of-potential
method is used, wherein a coil of known resistance
is
employed, as shown in Fig. 5. In this test
idea is to first note the drop of potential
around the known coil, after which the known coil
is substituted,
and the drop of potential around
this is noted.
By a comparison between the two
the

readings

known

thus

coil

obtained

the resistance of the undetermined by the following prob-

is

lem or formula
v-

<-(£)
-

!'

X = the
V = the
2

unknown

1

r,

where

resistance.

reading

obtained

around

unknown

the

coil.

V

1

= the
= the

reading obtained around the
resistance of the

known

For example, let us assume in
have a coil (R) whose resistance

known

coil,

coil.

Fig.
is

5

that

known

we

to be

flowing

to

special circuit or purpose, in

which case they
are sometimes wound as high as 5,000 ohms. It
may be mentioned that the head receivers, provided
with a head-band for holding the receiver to the
ear, will be found most convenient during testing,
for then the hands are left free for other opera-

by previous

we found the full voltage
be no volts. This would be
obtained by connecting the voltmeter directly across
the generator feeder terminals. Then, by arranging the voltmeter as shown in Fig. 4, we get a
deflection of two volts, which may be due to leakof

r

ampere.

Suppose now we insert a resistance of

some

that

'

f/!L/LT

TEST FOR DEFECTIVE INSULATION.

TEST OF GENERATOR AND LIGHTING MAINS.

FIG. 4.

R

= 0.005

ampere.

+ 15,000

With

this arrangement, using the same potential,
readings would have to be multiplied by two
to obtain correct values, and the voltmeter's range
would thus be increased from 150 volts to 300.
It is unusual to find the resistance of a voltmeter
in a round number, so that in getting a proper
resistance for a shunt or series value a rather
inconvenient figure may result.
However, the resistance of a voltmeter is usually
known, being in most instances stated on the
instruments or containing case, so should it be
desired to increase the range, say 10 times, a
resistance nine times that of the voltmeter would
have to be placed in series with it.
Portable voltmeters are usually provided with
two scales, a high and a low scale, a favorite
form having a high scale reading from 1 to 150
volts in volt divisions, while the low scale reads
from
to 15 in one-tenth-volt divisions.
In such
an instrument it is common to provide a single
binding post, which serves as a common connecall

FIG.

100 ohms,

FALL-OF-POTENTIAL METHOD.

5.

and that

in the arrangement as shown
reading of five volts. Then, bv subunknown coil in place of the known
coil (R), we obtain another reading of 10 volts.
According to the formula, the resistance of the
unknown coil would be

we

obtain a
stituting the

"(:£)

100 r

= 200,

or 200 ohms.

manner the voltmeter may be used
absence of an ammeter to detect the amount
of current flowing in a circuit. In this test Ohm's
In a similar

in

law, I

=

E
,

R

is

utilized in

the following

manner

Let us assume in Fig. 6 that it is desirable to
the amount of current flowing through the

know

:
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(X).
around a

By

coil

arranging

voltmeter

a

as

shown

consist of three
ioo-ohm, and a 1,000-ohm

usually

(R) whose resistance is known we
obtain a certain reading, which is due to the fall
of potential around this coil. Let us assume that
the coil (R) has a value of ioo ohms and that
the drop of potential as noted around the coil
by the voltmeter is 10 volts. Then 10 volts is
expended in forcing whatever current is passing
through this coil.

Bv

coil

the formula,

E

=

I

10

we have

,

R

=

must be

circuit

in

all

parts,

it

o.i

bridge formula,

X

= BXR

the truth.

other voltmeter test which
the fall of potential can often be utilized to

or

=

upon
good

over (A)

advantage to determine the internal resistance of
a source of current, such as a battery. In this
arrangement (Fig. 7) a shunt coil (R) whose

the

same

and (B) up
relationship

to

may

(3)

and

(4),

wdiere,

be obtained over

if

(R)

X
V
V

1
=

r

can

be

used

to

wrt

1

FIG.

YARDSTICK WHEATSTONE BRIDGE FOR LOCATING
GROUNDS.

10.

good advantage
ductors,

shown

locating grounds

in

shown

as

in

what
As shown in

Varley loop

test.

cable con-

in

wdiere

10,

with

identical

is

Fig.

the

scheme

known

is

Fig.

10,

the

as

no stand-

ard resistance is used, but it is necessary in this
instance to know the linear distance of the circuit
test.

Fig.

it,
as shown at (X).
The good wire
connected to the 36 end of the yardstick, the
bad wire to the zero end, and the wires are joined
together at (J), as shown. With the other apparatus arranged as shown, let us assume that a
balance is struck at 12 on the yardstick, when,
according to the formula, we would derive the

number

battery.

of

feet

the

to

12

fault

X 2 X 3,6oo

shunt,

as

=

follows

2,400,

36
or 2,400 feet to the fault from the observer.

For example, let us assume that on obtaining
reading on open circuit we get 10 volts, and
around the shunt (R), having a value of 20 ohms,
we obtain a reading of 9.5 volts. According to
the formula, the internal resistance would be

this
arrangement we have substituted feet
ohms. This test may be made more evident
by understanding that the point 18 on the yardstick should be the balance point if the ground

In

WHEATSTONE BRIDGE ARRANGEMENT.

FIG. 8.

a

(ioV^-Q-SV

kind

this

*1

circuit.

the

of

36

is

1

= the internal resistance of the
= the reading on open
= the reading obtained around
= the resistance of the shunt.

arrangement

ground on

where

r,

X

10, let us assume that
(M) and (N)
are two wires forming a pair in a telephone cable
3,600 feet long, and that the
(N) wire has a

(V'-V=)

V

An

In

used to derive a result:

X=

=

under

coil (R) is shunted around the battery, as shown,
and a second reading obtained, when the following
is

at a point marked 30 on the stick.
Then, according to the formula, the standard coil (A) must
bear the same relationship to the coil (X) as
the distance covered on the yardstick in securing
a balance does to the remaining distance. Thus
30 X 10
equals 50 ohms.
50, or
6

50,

value is known is also used.
In making this test it is first necessary to know
the full voltage of the battery in question on open
circuit, as may be determined by placing the voltmeter directly across the battery terminals. The

formula
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100

or
50 ohms, as shown. Before a balance in
the bridge arms can be obtained the points marked
(3) and (4) must be of equal potential as they
are when the (A) arm bears the same relation
to the (R) arm as the (B) arm does to (X).
When this condition exists no current will flow
through the galvanometer, and the needle therefore remains at' zero, indicating the fact that a
balance has been obtained.
Let us trace the battery current through this
operation. Current flows from the positive post
to point (1), where two paths are offered it to
flow over, one having 10 times the resistance of
the other. The current assumes this proportion

reasonable to suppose that this amount of current
must be passing through the coil (X), which is

One

i.oooXS
,

A

is

TEST FOR CURRENT FLOW.

depends

a

of coils arranged in different values, so that various steps may be obtained between 1 and 1,000
ohms by means of this arm. Different manufacturers arrange the coils in different manner, but
the principle of operation must of necessity remain the same.
Now, referring to Fig. 8, and working out the

X=

FIG. 6.

10-ohm,

a

These coils are usually arranged to be placed
and out the circuit by means of brass blocks
and contact plugs. The rheostat arm has a series

ioo

equal

each,

coil.

in

ampere. Therefore o.i of an ampere must be flowing through the coil, and since the current in a
series

coils

December

and

for

(X), the current continues on to point (2),
arms (R) and (X), thence to the negative

via the

post of the

1

)

battery.

However, if the resistances in the (R) and (X)
arms should disarrange the current proportions
taken over the (A) and (B) arms, then a flow

10 vTherefore, the internal resistance of the battery
in question is one ohm.
Knowing the internal resistance of a battery,
there are several other tests that may be made

'

was located

movement

of current necessarily has to take place through
the galvanometer, due to the fact that an unbalanced condition exists, hence the relationship and
the formula.
There are various forms of bridges, but the idea
is
to describe some of the simplest methods of
utilizing this principle, for often a regular Wheatstone bridge cannot be obtained.
comparatively efficient form of a Wheatstone
bridge may be constructed on a yardstick by
means of a piece of resistance wire, a standard
coil and a telephone receiver.
The arrangement
for making a resistance test is shown in Fig. 9,
where the yardstick is shown, reading from o to
bare resistance wire is drawn fairly taut
36.
over the stick and a battery connected to the

at

the center of the joint

displacement

or

of

the

(J).

ground

Any
from

A

FIG. 7.

TEST FOR INTERNAL RESISTANCE.

the fall-of-potential method, but the abovedescribed tests are the most used.
In describing these voltmeter tests nothing but
the direct-eurrent type of instrument has been
considered, although similar tests are feasible with
alternating-current apparatus in the measurement

by

A

terminals,

as

shown.

The

standard

coil

(A),

-fK36

of non-inductive resistances.
One of the most adopted methods of testing
utilizes the Wheatstone-bridge principle, which depends upon the relation that divided circuits bear

each

to

other.

The two fundamental laws upon

which the action of

this bridge

depends are:
between points

— No current
equal potential.
Second —The drop

in

parts of a circuit

proportional

of

these

flow

will

First

of

is

along the various
to

is

the resistance

as

this

circuit

would receive

but half as much current as tin: circuit of lower
tance.
n
Let us refer to Fig. X. where the circuit arrangei

ment of a Wheats!
bridge
shown, in which.
(A) and (B) form what is known as the ratio
or short arms of the bridge;
(R) forms the
rheostat arm, and (X) rcpri
the point where
the object to be measured is introduced.
(G) is
1

1

galvanometer,
shown. 'IIh- ratio

the

and
ot

a

horl

source

arms

of
are

current
alike,

is

and

of the slide-wire bridge

a

electrical

are

other,

cited.

most useful instrument, and this may be constructed in permanent form by anyone having

is

parts.

resistance

example

The most ordinary form

reasonabli

the

SLIDE-WIRE BRIDGE.

II.

this point, which, is presumed to be the center
of conductivity between the wires (M) and (N),
must be calculated to mean just so many more
feet added to one side of either
(M') or (N).
Hence, in seeking a balance, the balance will be
found a proportionate distance from the point 18
on yardstick. Most any of the tests made with
a Wheatstone bridge may be made with this simple apparatus, if sufficient known quantities can
be obtained, such- as the length of the cable in

the
potential

to suppose that if two circuits
provided for the same current to flow over,
and that one of these circuits has twice as much
Ii

FIG.

FIG. 9.

A HOME-MADE

WHEATSTONE BRIDGE.

practical

junk,

coils,

difference

Wheatstone bridge

switches,

etc.

The

only

between an ohmmeter and

a

method of introducing
In the Wheatstone bridge, as alis

in the

whose resistance

the

including

ready explained, the resistances are introduced step
by step by contact plugs or switches, while in the
ohmmeter two arms are formed by the bare resistance wire as the contact is made with the same
through the "feeler." A Wheatstone usually employs a galvanometer to detect a balance, while
a telephone receiver is, in most instances, used
with the ohmmeter.
The similarity between the two instruments may
be better understood by reference to Fig. 8 and

"feeler"

is known, the unknown coil
(X),
the receiver, which is provided with a
terminal, are connected as shown, when

the combined arrangement is essentially a
stone bridge of the slide-wire principle.
In

10

the

Wheat-

9, let us assume that the
(A) coil has
resistance and that it is desired to know
resistance of
(X). The "feeler" is tapped

Fig.

ohms

along the resistance wire until no sound is heard
in the receiver, which indicates that a balance has
been struck. We will presume that this occurred

resistance.

o

:
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In constructing an ohmmeter it is essential that a slide wire of
as high resistance as
possible be used, and, inasmuch as this wire is
subjected to considerable handling, the size cannot
be too small without impairing the strength and
lasting qualities of the same.
The following list
may be used as a guide in selecting any of the
wires mentioned for this purpose

Baum's High-tension

Fig. 11.

"

Comparative

Resistances of Different Metals,
Copper Being i.

Copper

r

Norway

7

iron
Soft steel

8

Eighteen per cent, german silver
Ferro nickel
Thirty per cent, geiman silver
S. & B. wire

18
17

28
32
50

Climax

shown one arrangement for constructing an ohmmeter. The bus-bars (i. e., the
parts shown by the heavy black lines, which conIn Fig.

12

is

the various portions of the scale wire and
binding posts) should be made of heavy copper, so
as to offer no appreciable resistance.
This is nec^
essary, in order that the scale divisions be not
irregular, as would be the case if the connecting

nect

In
the
insulation of
ioo,cco volts and over,

Insulator.

potentials

serious

of

form alined sections (15 s ),

60,000

difficulties

to

arise

by reason of "leakage" or "creepage" of the electricity over the surface of the insulators.
The leakage is due principally to dust and
moisture upon the surface of the insulators, which
constitutes a film for the conduction of electricity
or minute conducting areas between which static discharges
may take place. In order absolutely
to
prevent
leakage
across

the

sulator,

it

to which the line wire
conveniently attached.
(17; indicates the
line wire, which is strapped to the frame
(15)
by binding wire (18). On account of this arrange-

may

be

ment

the insulation strain lies between the cement
and through the body of the insulators (8).
(4). (3) and (2), which is almost an abso

(16)
(5),

lute insulation for practical purposes.

Surface leak-

surface

of the innecessary that the

is

be perfectly clean and
dry and have sufficient intervening
surface
between
the
conductor and its supporting
means.
In order to secure a dry
latter

surface

insulators

'

ticoats,"

com-

are

monly made with several

"pet-

so

as
to
present a
unprotected surface
to
the atmosphere to gather
dust and damp. In time, however, even the protected surfaces are liable to become covered with a deposit of dust,
which greatly impairs the insulation, and since the surfaces
are not exposed they are not
washed off by the rains under

minimum

/oo

zoo
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soo

o

enrms&r-o
,t>—o^nmnr-"
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1000

—crrrinnr—

o

®
)§R

these

<

o-B-rsTrir—

ARRANGEMENT FOR OHMMETER.

bonds, contacts and binding posts introduced any
appreciable resistances in their respective parts.

Four non-inductive

resistance coils are employed,

as shown, these being arranged so that they may
be introduced in the circuit by means of the switch
contacts and lever. Coils may be wound noninductive by doubling the length of wire necessary
for the required resistance and winding it in this
manner on the containing spools. The scale may
be marked up on white bristol cardboard, which
should then be shellacked and placed under the
scale wire in such manner that a reading may be
obtained at any point on this wire.
The "feeler" can be constructed of any metallic
object provided with an insulating handle and
flexible terminal, to permit moving the same freely
over the scale wire. Care should be exercised in
making a "feeler," in order that a sharp edge will
not be used on the scale wire. The various terminals are marked and are self-explanatory. The
scale wire should have at least 10 ohms resistance.
Pulsating or alternating currents give better results for testing than does direct current, because
any change in current strength in the former is
more audible. If direct current is used, it will be
necessary to tap on and off the scale wire with
the "feeler" until a balance is obtained. The operation has been explained in connection witli
other tests, and it might be mentioned that witli
very little change an ohmmeter of this description
can be arranged to measure inductance, capacity,
electrolytic solutions, etc.
As a whole, such an
instrument is adapted to rough handling, as there
are no delicate movements to become disarranged.

Electrical

Committee of the Underwriters.

The annual meeting

of

the

BAUM

which it is
will meet these difficulties,
resist high
voltages, operate in rainy weather and not be liable
to deterioration from accumulations of dust upon

committee

of the Underwriters' National Electric Association will be held in .March, 1907, in New York
city.
The day and place of the meeting will be
announced later. As usual, the provisions of the
National Electrical Code as they now exist will be
the principal matter for consideration, and it is
requested that any desired change in, or addition
to, the
Code be forwarded to C. M. Goddard,
secretary, 55 Kilby Street, Boston, on or before
February i, 1907, in order that it may be printed
in the bulletin, and the committee and other interested parties may thus have opportunity to consider same in advance of the meeting.
Final action on suggestions not received in season for consideration by the committee before the
meeting can only be taken by unanimous consent.
As heretofore, the meeting will be open to all
interested, and such persons will not only be welcome, but are urged to be present and give the
committee the advantage of their experience and

recently

been patented.

of simple, strong and compact construction and

adapted to use with the
porting pins.

existing posts

is

and sup-

The accompanying drawing shows an insulator
embodying the principles of the invention.
The
insulator is shown partly in section and partly in
understood that the surfaces, which are
weather to a sufficient extent to be
effectually washed off by the rains, are in a position to have their insulation impaired during a
storm by the coating of moisture.
Therefore, the
inventor, in carrying out his ideas, makes use of
weather-washed surfaces with
a combination of
It

is

exposed

to the

petticoat-protected

surfaces.

Referring to the drawing in which like parts
are designated by the same reference sign, (1) indicates

a

ordinary

pctticoated

form,

and (5) on

it,

insulator

of substantially

having petticoats
each of which has

ribbed or corrugated,
sulating surface.

so

the

(2),
(3),
(4)
its interior face

as to provide greater in-

may only take place along the interior walls
of the supplemental insulator (8), over the entire
area formed by the exterior ribs (9), and finally
over all of the successive exterior and interior surfaces of the quadruple petticoated main insulator
age

In this action it may be observed that the
(1).
leakage must always traverse an extensive weatherwashed surface— namely, the ribs (9)— and an extensive
protected
surface namely,
the
interior
ribbed faces of the quadruple petticoats (2),
(3),

—

The ribs
(4) and (5).
rains are always clean
insulation

in

(9) being washed by the
and should secure perfect
dry weather.
In wet weather the

A

practical

form

of this

supplemental insulator is shown in the illustration
and comprises an insulating tube (8), of porcelain
or other material, having annular ribs (9) extending along a considerable distance at each end. The
central portion of the tube is conveniently left
smooth, as at (10), and fits in the groove (11) on
(5).

Supporting straps are shown at (12) by which
the tube (8) is secured to the body of the insulator
In the drawing these straps comprise stamped
(1).
metal plates, which are slightly bent to surround
the tube (8) and the groove (7) and are clamped
The
into place thereon by clamping bolts (13).
particular method of supporting the tube (S) from
the insulator (1) is not important, it being merely

two together, so as to leave
ribbed ends (9) exposed and out of contact
with the main insulator.
The supplemental insulator (8) is provided with
means for holding the line wire in place, and the
supplemental insulator is shown as having a longitudinal square hole (14) with slightly-flared ends.
Within this hole is inserted a supporting frame of
metal rod (15), which may be held in place by a
layer of cement (16) at its central portion.
The
ends (15) of the supporting frame are afterward
bent upwardly and toward one another, so as to
essential to secure the

Chicago Street-railway Situation.
The

local transportation committee of the ChiCity Council has selected Bion
Arnold
J.
as the third member of the board of supervising
engineers which is to have in charge the rehabilitation of the street-railway systems if
the
prospective new ordinance outlined in the Western
Electrician last week is passed by the Council,
which seems probable. Although no contract has
yet been signed Mr. Arnold has signified his
willingness to accept regardless of the fact that
his services are wanted in other enterprises,
one,

cago

.

fillings

feature of the invention.

surfaces of the petticoats (2), (3),
(4)
and (5) are in condition to effectively insulate the
current.

especially

by which the different petticoats are secured together are shown by (6). The
upper petticoat (5) is provided with the usual annular groove (7) for the reception of any clamping
Groove (7) is used for supor securing devices.
porting a supplemental and weather-washed insulating member, which constitutes an essential

The cement

the

HIGH-TENSION INSULATOR.

interior

elevation.

the petticoat
electrical

has

In the patent, which was issued to Frank George
Baum, of San Francisco, Cal., the claim is also
made that the insulator has the advantage of being

side

S

insulator

surface,

its

FIG. 12.

conditions.

An

claimed

B

advice.

52 i

flattering,

being

on an engineering work

an offer to go

abroad

requiring four months'
time at a salary of $25,000 and a two per cent,
commission on the contract price to complete the
work.
Mr. Arnold, it is understood, would be
in charge of the work in Chicago, including
the
drawing of plans and specifications.
His salary
was fixed at $30,000 a year. Both parties to the
present franchise negotiations, as well as the public
at large, are pleased at the prospect of Mr.
Arnold supervising the work, as it insures not
only efficiency in the engineering work but the
faithful safeguarding of the interests of all concerned.
Considerable
opposition
is
manifest
to
the
mayor's policy of adhering to his campaign promise of demanding a referendum on any streetrailway settlement ordinance.
The terms of the
ordinance, which may be reported to the Council
at its next meeting, are considered so favorable
to
the city's interest and are so promising of
speedy improvement to transportation
facilities
that aldermen and citizens are demanding a speedv
conclusion
of
the
negotiations.
The Chicago
Tribune has been conducting a postal-card vote
on the proposition to hold the ordinance over until
after the spring election so that the people may
vote on the settlement terms before the Council
takes action, and on this question the vote stood
about four to one at last report in favor of letting
the ordinance go to the Council at once.
Minor details of the ordinance have been agreed
upon, and on the terms proposed the city would
get $1,457,500 as its share of the earnings the
first
year, estimating the gross receipts of the
;

two

companies

at $18,000,000.
This amount for
is
after allowing 70 per cent, of gross
for operating
expenses
and
renewals.
After three years, when the lines will be practically
rebuilt, only six per cent, of gross will be added
to
the operating expenses for renewals, which
will give the city a bigger percentage.

the

city

receipts

;
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watched Mr. Arnold's interesting career
and it warmly commends
his selection for the important position for which
the committee of the City Council has named him
trician has

course,

for fifteen years or more,

matter"

advance.
because he
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news of an interesting
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be had

This company

later.

the waterpower on the Little Miami
and some of the people living along the
stream object on the plea that dams will cause
frequent overflows.
The question of waterpower
development and riparian rights often involves
conflicting interests and complicated legal entangleRiver,

Where

ments.

can be shown that the greater

it

subserved by the power development, the
of condemnation simplifies matters greatly

good
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Victoria Falls power-transmission scheme
for South Africa has been revived, to judge from
financial advertisements appearing in English papers, but apparently with all the technical objections to which the Western Electrician made reference some time ago.
The scheme is advertised in
a flamboyant style which makes it look suspicious

But it is curious that the London
Times, which was formerly conspicuous in critithe outset.

cizing

the

now

project in

dumb

an oyster. Coincidently there
appears in the aforesaid supplement prominent
advertisements, printed in such a manner as to
look much like "pure reading matter" and setting
forth in alluring if not convincing terms the alleged advantages of the project, stock shares of
which can no doubt be purchased by the investing
public.
This abandonment by the London Times
of what seemed to be a just and honorable opis

as

position

after

Chicago
Electrical
Show (second annual exhibition).
Coliseum, Chicago, January 14 to 26, 1907.
Northwestern Electrical Association
(annual
meeting),
Coliseum. Chicago, January 16th, 17th and 18th.
Central Electric Railway Association (annual meeting),
Indianapolis, January 17th.

some

getting

advertising

has

London

agree with the

a

Review that the "Thunderer" seems to have
from its high estate.
There has been a
good deal of talk of "American journalistic methods" in the office of the London Times we trust
;

our English friends will not accept
stance as an example of such methods.

is GRATIFYING to note the probability that, if
proposed street-railway settlement now under
consideration in Chicago goes into effect, Mr.
Bion J. Arnold will be appointed chief of the
1

this
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super-.i
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Alloys of metals present

characteristics of elec-

conductivity quite distinct from those of the

trical

composing them. The subject is one of
and was considered in a paper on "The
Electrical Resistance of Alloys," read by Dr. R. S.
Willows before a recent meeting of the Physical
Society in London. The speaker said, according
to a summary in one of our English contemporaries, that Lord Rayleigh has giveil a theory inmetals

interest

tended to account for the high resistance of alloys
compared with that of the constituent metals.

According to this theory, when a current is sent
through an alloy it sets up a series of Peltier
the

at

junctions

also

dissimilar

the

of

metals,

a back electromotive force.

Since

these effects are proportional to the current, they
are indistinguishable

from

under ordi-

a resistance

nary conditions. It is this spurious resistance that
may account for the difference in behavior of an
alloy and a pure metal. The author attempted
to put this in evidence by measuring the resistance
of an alloy with

At

rents.

the

the

direct

instant

and

alternating

also

reversal

of

back electromotive force

will

assist

pass,

the

e.,
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resistance

curlatter

ex-

the

more current

ternal electromotive force, and hence
will

the

of

apparently be

will

A bridge method was used, the frequency
varying between 10-989 per second. No spurious
resistance could be detected. If it were present
temperature coefficient would probably differ
its
from, that of a pure resistance. The method was
therefore used between temperatures 100° C. and
that of liquid air, but again with negative results.
A minimum accuracy of 0.02 per cent, was
reduced.
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the

that
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Fleming
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Lord Rayleigh's theory was

ingenious,

structure

in

substance of

the nature of a solution with a fine structure, and
it was difficult to see how thermo-electric electro-

motive forces could be brought into play without
discontinuity of material. Mr. A. Campbell said
that shortly after Lord Rayleigh advanced his
theory
tect

if

tested

he made some experiments to try to dealloys showed changes of resistance when
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River near M'iamiville, but could not purchase it.
Condemnation proceedings were brought, but defense was made on the ground of the unconstitutionality of the law providing for such proceedings.
The court has decided that the law is
constitutional, and a hearing on the question of
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condemn property for locations for plants.
The company desired a five-acre tract owned by
John T. White on the bank of the Little Miami
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tbe Electrician Publishing Company, and addressed to the
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it

Chicago's electrical interests have reason to be
proud of the conspicuous success of the Electrical
Show of this year, and there is no reason to
doubt that next year's exhibition, which will be
given next month, will at least equal and probably surpass its predecessor. This exhibition is
the only thing of the kind in the country on a
large scale, and it may well be considered the
National Electrical Show, occurring annually. It

Electrician—the only

general electrical paper published in the West thoroughly
covers a territory exclusively Us own. This is a claim whicu
can be made bt no other Electrical Journal in the
Electrical merchants and manufacturers
United States.
desiring western trade will appreciate tbe ttnequaled value
of this journal as an advertising medium in its special field.
Advertising rates are moderate, and will be furnished on
application.
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in Passenger Trains from
High-speed Electric Light-

Vibrations

used. Brass points, black lead, and indelible copying lead have been used for pencil points. Experience has shown that brass points do not make
a satisfactory mark. By using metallic paper and
either black lead or indelible-lead points a fine
record is obtained on the smooth surface of the
metallic paper.
further advantage of using indelible points is that the record may be strengthened and permanently fixed by dampening it.
This makes a very satisfactory method.
The Base and Framework. These three mechanisms, that for the vertical motion, that for the
horizontal motion, and the clockwork for driving
the paper, are all supported by the necessary
framework upon a heavy iron base.
handle is
also provided by means of which the instrument
can readily be carried about.
The instrument whose characteristics have just
been described was set upon the floor of the car
under test and allowed to operate.
record was
obtained which showed the horizontal and vertical

ing Engines.
F. W. Huels.
1

By
The

vibrations

in

passenger

trains

caused

by

A

of the high-speed engine
of the electric generating sets constitutes one of
the principal objections to their use. These engines produce vibrations that are sometimes of
considerable magnitude, owing to lack of perfect
balance of the reciprocating parts. The vibrations
the

reciprocating

action

—

are transmitted back into the train, since the whole
train is elastic. Thus a source of annoyance to
the passengers is created which railways would
be glad to get rid of, and steam turbines are
now- replacing reciprocating engines in the trainlighting field because they have the advantage of

A

A

no vibration.
It

know

and

of

some

So

far

as

importance to
something about the magnitude and character
interesting

is

of these

vibrations.

is

known

to

no attempt has been made heretofore to
make measurements of them.
For measuring vibrations of this kind, instruwriter,

DEVICE FOR RECORDING VERTICAL MOTION.

FIG. 2.

the

upper

is
mounted upon the collar (D). It
magnifies the displacement of the weight (A).
The operation is as follows
When (A) is
moved downward and released, it returns to its
normal position. This normal position is horizontal and it is kept there by placing the proper
tension upon the spring (H). When (A) is moved
upward there is a tendency to continue upward.
small spring
(L) may be attached to the
pointer (K), its tension being regulated to bring
the weight back into its normal position.
Now, for up and down movements of the points
(E) and (F) corresponding to movements of the
base of the instrument, some point in (A) tends
to remain stationary on account of the inertia of
its
weight. As already mentioned, the resulting
relative movement is indicated and magnified by
the pointer (K), and a record of it is made by
the pencil point (M) at the end of the pointer.
It can be seen that a horizontal displacement
of the points (E) and (F) will have no effect
upon the weight (A) and will produce no displacement of the pointer (K). Hence, the device
records the vertical component of the movements
of the base.
The Horizontal Motion. The device by means
of which the horizontal motion is recorded is
shown in Fig. 3. Such movements are detected

end

:

A

_

25-KILOWATT STEAM-TURBINE LIGHTING SET.

FIG. 4.

'

—

by pendulums.
A spindle (A) is pivoted at the points (B) and
(C). Hanging from the spindle, and rigidly fastened to it, is a circular piece of cast-iron (D)
weighing 4J4 pounds. An aluminum pointer (E),
carrying a pencil point at its upper end, is also
fastened to the spindle.
By examining the diagram it will be seen that
when the points (B) and (C) are quickly moved
to the right or left, some point in the weight (D)
will remain at rest, on account of the inertia of
the weight. This will cause a multiplied record
of the displacement to be made by the pointer (E).
vertical displacement of the points (B) and
(C) will cause no movement of the pencil point
with respect to (B) and (C). Consequently, this
contrivance will be unaffected by the vertical component of the motion, but will record the horizontal component.

components of the motion of the car

floor at that
instrument, being portable,
was next
on various cars of the train and
at various points on the cars.
Through the courtesy of the Chicago, Milwaukee
and St. Paul Railway Company and the Chicago
and Northwestern Railway Company, it was possible to make tests of the nature and magnitude
of the vibrations produced by the generating sets
in use on some of their finest trains.
The records
were taken on trains that were as nearly alike
as possible in all respects.
Twenty-kilowatt Westinghouse engines and 25-kilowatt Curtis turbines
were tested on both trains, the only difference
being that the sets in the case of the Chicago,

particular

point.
set up

The

A

—

The Recording Mechanism. For permanently recording the vibrations, a strip of metallic paper,
FIG.

FRONT VIEW OF VIBRATION RECORDER.

I.

2j^ inches wide, is made to pass under the pencil
point by means of clockwork. The paper is unwound from one roller and wound upon another.
Metallic paper and ordinary paper have been

ments known as "seismographs" or "seismometers"
are used. This name was originally given to instruments constructed to measure the movement
of the ground during earthquakes.
The instrument (see Fig. 1) consists of four
principal mechanisms, which may be described as
follows

@

BO-

A

1.
mechanism for indicating and magnifying
the vertical component of the motion.
2.
mechanism for indicating and magnifying
the horizontal component of the motion in one

A

FIG.

direction.
3.

A

vertical

mechanism
and

for permanently recording both
horizontal components on the same

record sheet.
base with suitable framework serving to
4.
support mechanisms 1, 2, and 3, and which serves
to give stability to the apparatus.
The Vertical Motion. The vertical component
of the motion is recorded by the device shown
in Fig. 2.
cylindrical brass weight (A) weighing two pounds, is supported upon the lever (B).
The spindle (C) is solidly fastened to (B), and
at right angles to it, by means of the collar (D).
Spindle (C) is then mounted upon a base by
means of the pivots (E) and (F). At one end
of (C) is the pin (G). Mounted upon (C) is a
coil spring
(H), consisting of 30 turns of No.
12 iron wire. One end of this spring is fastened
around the pin (G) and the other end is solidly
soldered into a collar (I). Collar (I) fits into
the support (J) and is so arranged that the torsion
light
of the coil spring can be regulated.
aluminum pointer (K) carrying a pencil at its

A

engine

From

RECIPROCATING-ENGINE LIGHTING SET.

A

L*-

A

FIG. 3.

DEVICE FOR RECORDING HORIZONTAL MOTION.

set.)

the experiments recorded, and from genobservations, it appears that reciprocatingengine train-lighting sets as installed at present,
produce vibrations of considerable magnitude, due
to unbalanced forces set up in them by the reciprocating motion of their parts. It appears that
the vibrations produced are of a complex character, and that they can be resolved into components. In this work the vibration of the car
floor was resolved into vertical and
horizontal
components, the horizontal component being determined longitudinally in the car.
The vibration frequency is in the neighborhood
of 400 per minute, and, since the lighting engines
run at this speed, it may be said that there is
one vibration per revolution of the electric-light
engine.
The extent of the vibration is greater in some
parts of the car than in others. The minimum
vibration seems to be found at the points of superal

—

Abstract of a paper presented at a meeting of the Western
1.
Society of Engineers in Chicago on December id, iqo9.

5.

Milwaukee and St. Paul trains were crosswise
and in front of the baggage car, while in the
Chicago and Northwestern trains they were lengthwise and in the rear of the baggage car. (Fig. 4
shows the turbine set and Fig. 5 the reciprocating-

—
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port of the car floor— the king bolts. The vertical
vibration is nearly always greater than the horizontal vibration, but exceptions to this have been
observed.
The buffers and vestibule plates transmit the
vibrations from one car to the other, but as the
cars are not rigidly coupled together, the energy
of the vibrations is largely lost in the flexible
joints.
The vibration is greatest in the vicinity
of the lighting set and becomes less as the dis-

tance from the set increases.
The amount of vibration depends upon the manner in which the .train comes to a stop. When
the train comes to a stop with the buffers and
vestibule plates tight together, much vibration is
felt in the train, but when the buffers and plates
are loose, less vibration can be detected..
Another point in this connection is that as soon
as the train comes to a stop vibrations are felt.
But, in starting up again, as soon as there is a
pull on the drawbar, and before the locomotive
driver wheels have made a quarter turn, the vibration disappears. At the instant of starting, the
buffers are pulled apart, so that the vibrations are
not readily transmitted.
The records plainly show that the trains equipped
with turbine lighting sets are exempt from the
annoying vibrations which are likely to traverse
a train from a reciprocating-engine set.
Aside from the vibratory effect of these lighting
sets, noises are produced which are annoying at
times.
With the reciprocating-engine set, when the
steam pressure is low, a knocking or pounding
of the engine takes place when under load. This
noise is transmitted back into the train for a considerable distance.
The speed (400 revolutions per
minute) is low. enough so that each separate knock
can be heard. With the turbine set, a humming
or buzzing sound is observed. The higher speed
turbine
of
the
(3,600 revolutions per minute)
makes a noise characteristic of high speeds.

The Apprenticeship Course from
a Student's Viewpoint.
the meeting of the Purdue University Branch
of the American Institute of Electrical Engineers
on December 18th, Mr. S. E. Brown gave a veryinteresting talk on "The Apprenticeship Course
from a Student's Standpoint." Mr. Brown is a
member of the senior class and has finished the
apprenticeship course as offered by the Western
Electric Company of Chicago.
The talk was based on impressions obtained while
taking the above course. It was brought out that,
as far as the apprenticeship course alone is concerned, it was not necessary to be thoroughly
versed in all the deeper points of electrical engineering in order to creditably complete the course.
But at the same time the college graduate finds
it much easier to learn than the man who has had
no technical training.
The course, as laid down by the larger electrical
manufacturers, is arranged to allow the
man taking it considerable range of choice, but
at the same time advances the training in logical
sequence, as it should. In this way, while his
choice is rather wide, he is at all times under
the direction of the company, which can by this
means get a pretty good line on the capabilities
of the man.
The apprenticeship course seems to be of especial value to the technical man with no "practical"
training.
It brings him in contact with men who
have not, possibly, had the advantages of a technical
training.
He learns their point of view.
He learns to differentiate between theory and
practice.
He learns many other things in a short
time that it would ordinarily take a much longer
It semes that if a man just leaving college can
possibly afford (financially) to take the course with
one of the large companies, he should by all means
do so. The larger manufacturing companies are
to be preferred, because they offer greater facilities
for getting the training than an apprenticeship course is expected to give.
During the discussion following the talk by Mr.
Brown, Mr. W. T. Small and Mr. A. F. McKee
told of their experiences while on the course offered by the Westinghouse company. This talk
was the first of a series on the subject of apprenticeship courses that will be given before the
clo e of school in June,
Representatives from the
larger
several
manufacturing companies are to
speak on the courses from their companies' view-

point.

By

D. McNicol, A. M., A.

Chapter V.
Electric

Wave

Detectors.

The Branly tube
est

(Fig. 8, Chap. HI.) was the earliform of electric-wave detector which in any way

resembled

modern types

the

of

detectors

used

in

wireless telegraphy.

follows

:

With

a

fine

file

in
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The production

of platinum from domestic ores
in the United States in 1905 was 318 ounces, valued
at $5,320, as compared with 200 ounces, valued at
'! i'.o in
1904; with 110 ounces, valued at $2,080
in 1903; with 94 ounces, valued at $1,814 in 1902;
with 1,408 ounci
valued at $27,526 in 1901, and
with 400 ounces, valued al $i.?oo in 1900.
In December, 1904. the prici of ingol platinum at
York advanced I
$10.50
$18.50 to
an ounce; in
April, 11,0.-.. ii was $20.50; in February, 1906, it advanced to $25, and in September, 1006, it was $34
.

New

an ounce.

E. E.

I.

waves diminishes their resistance at first, then, when
the waves are allowed to act again, an increase of
resistance of
the
electric
the coherer is found.
These systems, therefore, behave in the first phase
like ordinary coherers, in the second phase like anti-

—A

large number of ordinary cocontact surfaces are moist or
dipped into a dielectric containing water, present
the two above phases, that is, by the first action of
the waves, their resistance diminishes, to increase

Sixth

coherers.

when

herers,

shows a view of the original imperfectcontact coherer, as used by Marconi, with its connections, in which (C) and (C) are capacity wings,
(p) coherer, (B) and (B') battery, (R) Morse reVarious comlay, and (T) mechanical decoherer.
binations of nickel, silver, iron, steel and carbon
filings
have been used, different mixtures being
favored by different experimenters.
A very sensitive mixture, and one which has been
found to be quite constant in action, is made as
Fig. 22

their

rK>i

prepare equal parts of

and silver filings, place them in a small iron
crucible and heat over a gas burner. After the particles have reached a white heat they should be removed, and when cold should be pulverized as fine
nickel

possible.

as

Many

explanations have been advanced regarding
action.
One explanation is
to the effect that the electric waves, or the constant
differences of potential acting at the coherer electrodes, the magnitude of which is increased gradually, produce an ionization of the dielectric and
therefore, its hig4ier conductivity. The forces necessary for this are relatively small, owing to the
smallness of the insulating layers.
After the dielectric strength of the intervening
medium is destroyed, an equalization of the potentials at the coherer electrodes takes place, which
is accompanied, in consequence of the comparatively
high resistance to be overcome thereby, by median-

MARCONI RECEIVER USING INDUCTION COIL
WITH DIVIDED SECONDARY COIL.

FIG. 23.

the theory of coherer

toward its original value by a subsequent action.
According to the different conditions, the first phase
is more or less abbreviated and it can even disappear in some of the systems. In this latter case one
deals with anti-coherers.
Seventh All these phenomena depend upon a layer between the contact

—

surfaces;

the

intervening

dielectric

influences

this

through the interval, or through the
oxide, or through gas condensed on the surfaces
layer,

be

it

themselves.

Hurmuzescu offered the following explanation of
the results of his experiments
"The existence of
the minimum of variation of the electric resistance
:

-R-

of the coherers, relative to the time during which
the electric wave acts, leads to the common explanation for the coherer and anti-coherer.
For the
former the action of the electric waves would be
simply to diminish the resistance down to. the vicinity of the minimum.
This minimum would correspond, for a system, to the maximum coherence;
that is to say, the formation of chains between all
the grains following the direction of the current. For
the latter these metallic chains, formed by the small
FIG. 22.

and heat

MARCONI ORIGINAL IMPERFECT-CONTACT
COHERER.

and which breaks through the
separating the particles, and welds
them together. This hypothesis is interesting, as it
gives a plausible explanation without assuming the
existence of sparks between the particles of metal
contained in the tube.
ical

effects,

layer of oxide,

A

communication from Huth, which appeared

in

Physikalische Zeitschrift, in August, 1903, and
another from Hurmuzescu in the Annales Scientifiques de L'Universite de Jassy, June 27, 1903, gave
the results of painstaking experiments with coherers to determine the theory of their action. The
latter-mentioned physicist experimented especially
with the object of ascertaining whether the variations of the resistance of the coherers under the
action of the waves, depend upon the time during
which the latter act. He measured the duration of
action, and made observations' of the variation during this period.
The conclusions reached indicated
First—In a
general way, metallic filings become good conductors of electricity under the action of electric waves.
Second All coherers present a minimum in the
value of their electric resistance relative to the time
during which the electric wave acts.
Third This
change of resistance is permanent for most of the
systems.
There are, however, a number of cases,
where this modification ceases at the same time as
the cause which has brought it about.
These are
the
systems,
carbon-carbon, metal-carbon,
ironim rcury, etc., or the coherers' with spontaneous decoherence.
Fourth But all these systems lose the
property of spontaneous decoherence on account of
a feeble oxidation, or of a too rapid fatigue of the
coherer by employing electric waves of too< great
intensity.
These phenomena of auto-decoherence
have been obtained for a great number of systems, in the first period, at the beginning of each
experiment.
Fifth
For certain systems, such as
iron-manganese, silver-manganese, the action of the

the

sparks jumping over between different grains, would
find themselves interrupted on .account of the introduction of new resistance into the path, owing to
the oxidation due to the sparks themselves.
These
oxidations depend on the nature of every metal and
the dielectric with which it is in contact."
This
explanation, however, admits of the existence of
sparks passing between the particles.
One of the Marconi patents, covering wirelesstelegraph receivers (No. 668,315), describes an arrangement using a specially-designed induction coil
with its secondary wound in two parts, the aerial
wire connected to one end of the primary, and a
capacity to the other end, the coherer being connected to the outer ends of the secondary with a
condenser across the inner ends' and a local circuit
connected to the condenser.
(See Fig. 23.)
Another Marconi patent describes an arrangement

:

—

—

—

Production of Platinum
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WIRELESS OR RADTO=TELEGRAPHY.

At

time to learn.

December

—

Note. — This series of articles was begun in the issue of December 1, 1906. It will be complete in ten chapters. In reference
to the repetition in the title it may be explained that wireless
telegraphy is the popular name for the transmission of intelligible
signals through space by Hertzian waves, while the term radiotelegraphy was officially adopted by the Berlin International

Wireless Conference and promulgated November

3,

1906.

ri'msutt'ttvnit C
mymTrnnrtnrxlb-

FIG. 24.

1

II

I

i-

c
MARCONI RECEIVER USING INDUCTION COIL
WITH SECONDARY UNDIVIDED.

very similar to the above, but with the secondary
circuit of the induction coil undivided.
(See Fig.
24.)
It will be observed that the vertical conductor
has a path through the primary of the induction
coil to earth, the secondary winding acting as a
transformer, raising the pressure of the received oscillations which affect the coherer.
In Fig 24, (C)

the primary winding of the coil, (d) the secondary, (a) aerial wire, (b) ground connection,
(j) the coherer, (e) condenser, (K) Morse relay,
(b') battery, (f) and (h) choke coils.
One particular advantage of using the induction coil in this
way is that atmospheric disturbances are greatly
lessened, as there is little chance for the aerial conis

December
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ductor to accumulate a charge of electricity while
there is a direct path to ground through the pri-

mary winding

of the coil.

In addition to those coherers of the imperfectcontact type which have for their sensitive element
particles of metals, there is another form of coherer based on the same principles, but of different
Fig. 25
design, namely the moving-contact device.
shows a view of such a detector designed by Fessenden (similar arrangements have been used by
Popoff, Marconi, Slaby-Arco, Lodge and others).
By referring to the figure it will be observed that
clock-work mechanism rotates a large wheel in contact with a smaller wheel, the two forming the coWhen subjected to
hering faces of the detector.
the action of Hertz waves, the electrical resistance
of the moving contact is greatly reduced, such reduction of resistance continuing as long as waves
are passing continuously, and upon cessation of the
waves high resistance is instantly restored by virtue
of the change in surface of contact.
For short
courses this form of detector is quite reliable, but
its long-distance possibilities are very limited.
The form of moving-contact coherer used by Dr.

525

A

the axle

spring (f), having a small piece
(j).
(k) attached, rests lightly upon the disc,
the purpose of keeping the contact surface
disc clean and free from foreign particles
and after cohesion.
potential difference
volt breaks down the oil-film resistance.
In circuit with the coherer is connected a siphon
recorder, which reproduces the signals on tape, as
is the custom in submarine cable working.
(See

of felt
serving
of the
before
of one

A

Fig. 27.)

To demonstrate

the,

operation of moving-contact
made use of a phono-

FIG. 31,

coherers, the writer recently

BRANLY TRIPOD WAVE DETECTOR.

facture of sealed coherers has been the impossibility
of entirely exhausting all the air from the tube.

When air, even in small quantities is present, the
metallic particles oxidize rapidly, and lessen sensitiveness of the detector.
To overcome this difficulty Tissot of France proposed that a small bag
of carburet of calcium be placed in the tube when
sealed, in order, that any remaining moisture might
be taken up after the tube had been sealed off.

another coherer of the imperfect-contact type
in Fig. 31.
This is the detector used in
the Branly-Popoff system of wireless telegraphy. As
will be noted, by referring to the cut, a round disc
of metal has fixed into it three rods of tempered
steel, tapering and pointed at the ends.
The points
of these small rods are rounded off and given a
high polish. The tripod thus formed is placed on a
metal surface which has been slightly oxidized.
The cohering effect under the action of electric
Still

is

FIG. 28.

shown

waves takes place between the polished and oxidized surfaces and the polished points, thereby low-

MASSIE ELECTRIC-WAVE DETECTOR.

A
graph mechanism in the following manner:
shaved phonograph record was dipped in aluminum
paint so as to give it an even coat over its entire
when thoroughly dry the
surface inside and out
Above the
record was placed on the cylinder.
record, and insulated therefrom, was fastened a
support carrying an adjustable needle, so adjusted
;

FIG. 25.

FESSENDEN MOVING-CONTACT COHERER.

Lodge

in England is as shown in Fig. 26, and conof a small steel disc, which is rotated continuously in contact with a column of mercury, between
sists

which

that

when

the

cylinder

was made

revolve,

to

the

^teei Needle

interposed a thin film of oil, the operation
being as follows
When the impinging waves set
up oscillations in the resonator circuit a difference
of potential is created, due to the cumulative effect
of the waves, which disrupts the oil film, and at that
instant cohesion takes place between the solid and
is

:

FIG. 29.

needle would be

STEEL-CARBON DETECTOR.
in

face of the cylinder.

contact with the moving surWith the needle forming one

terminal of the coherer and the record coated with
paint the other terminal, the connections
were the same as with other types of detectors. A
telephone receiver was used to receive the signals,
and a remarkably clear and distinct signal was the
The device, however, could not be recomresult.
metallic

&
Fgg
[*^*vw^vJ6

for any but short-distance service.
Mr. W. W. Massie of Providence, P. I., has invented a detector of the filings type, which has
some commendable features. Fig. 28 shows a view

mended

of this detector.

V

FIG. 26.

SIDE ELEVATION AND PLAN OF THE LODGE

MOVING-CONTACT COHERER.
fluid

metals, the high-resistance state being immeaccomplished by the disc revolving and

A

metal bridge (b) represents one of the terminals
also supports the cup (c), which latter is lined
with silver and partly filled with silver filings (s).

and

diately

The disc is revolved by
exposing fresh surfaces.
clock-work gearing. A sectional and plan view of

FIG. 32.

BRANLY RECEIVER.

ering the resistance of the local receiving circuit
Return to high resistance is accomplished in the
same manner as with the filings coherer, by mechanical jar.
Fig. 32 shows the Branly receiver complete.
The
detector, mounted on an extension of the armature
lever, is shown on the right.
The steel tripod is
visible, resting on the oxidized metal base and enclosed in a glass case.
Decoherence is effected by
the up-and-down motion of the armature lever in
the act of making signals.
LTo be continued.']

Lodge detector is shown in Fig. 26, where (a)
the rotating disc, (d) (d) the trough of mercury,

this
is

A Large Producer-gas Power

(b) an amalgamated platinum wire spiral, which is
connected to the binding post (h). A copper brush
(c) makes connection with the steel disc through

The new

BROWN RECEIVER WITH SOLARI TYPE CARBON-

FIG. 30.

STEEL MICROPHONE CONTACTS.

The needle (n) is magnetized and its lower exthe
(t)
is
tremity coated with soft-iron filings.
decohering tapper, which operates against the supMr. Massie claims extreme sensitiveport (b).
ness on account of the peculiar electrovariable properties of the contact between the magnetized iron
particles and the silver filings.
Mr. Massie has also invented a detector of the
steel-carbon type, something similar to the detector
(See
used by the United States Signal Corps.
Fig. 29.)
plates, properly supported, form
of the detector, the connecting contacts being made by laying a steel needle over the
top, and resting on the sharp edges of the carbon
In the Massie device the steel needle is
plates.
held in place by horseshoe magnets, which provide
a gentle but constant pressure of the needle upon

Knife-edge carbon

the terminals

the carbons.

The Brown

receiver,

using the

carbon-steel microphone contacts,
FIG. 27.

SIPHON RECORDER IN CONNECTION WITH
MOVING' CONTACT COHERER.

Solari

is

type

shown

in

of
Fig.

30.

One

of the

difficulties

encountered

in

the

manu-

Plant.

plant of the Iola Portland Cement Company at Dallas, Texas, will have the largest producer-gas power installation in the world, it is said.
At other plants of the Iola company both gas
engines and steam engines have been employed, so
that in selecting the type of prime mover for its
new plant it was with a knowledge of the capabilities of the respective powers.
The Loomis-Pettibone gas-generating system, built by the Power and
Mining Machinery Company of Cudahy, Wis., will
be furnished in three units having a total capacity
of 4,500 horsepower.
Bituminous coal and Texas
lignite will be the fuels used, the Loomis-Pettibone
system being adapted to the gasification of either
fuel without changes in the apparatus, and the resultant gas is guaranteed to be fixed, clean and
suitable for use in gas engines.
Four single-tandem, double-acting gas engines,
each with a normal capacity of 1,100 brake horsepower, will be furnished for this plant by the Snow
Steam Pump Works of Buffalo.
These engines
will be direct connected to alternating-current 25cycle electric generators of 810 kilowatts capacity
each, and will operate in parallel. Continuous operation, 24 hours a day, seven days a week, is required of the power plant.
High efficiency is promised by the builders of
the power apparatus, and their guarantees of a
kilowatt an hour at the switchboard from i' 2 to
T
1 J4 pounds of bituminous coal or from 2 /i pounds
of lignite, when operating at three-quarters to full
load, assures the Cement company of cheap power.

—
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Meters.
By Robert

C.
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nected in an induction meter, and its secondary
of low resistance and of very low potential is
connected to the contacts leading current to the disc
in the mercury.
This transformer keeps a current of considerable
volume constantly circulating through the disc and
then is reacted upon by the field produced by a
series coil on the same yoke, which carries the
shunt coil in the direct-current meter.
The rotation produced is proportional to the power, and the
balance of the meter is arranged exactly as for
direct current, including the train and damping arrangement.
The weight of the rotating element in these mercury nleters is nearly all taken off the jewel by
the buoying effect of the mercury in which the

—

Lanphier.

III.

The third class of motor meters are the so-called
mercury motor meters. Meters of this kind have
been made in England for many years, but very
attempt has been made to utilize the principle
country until within a few years.
The first mercury meter made was the Halsey,
for direct current, brought out about six years
ago, and of which only a few were put on the
market. This meter followed very closely the idea
of certain English meters, and would have been
quite satisfactory if the mechanical construction
had been equal to the electrical ideas involved.
little

in this

armature

TYPE D SANGAMO WATTMETER FOR DIRECTOR ALTERNATING
CURRENT.
It was purely an ampere-hour meter, having no
shunt winding whatever.

The 'Sangamo type "C" meter for direct current
was the next mercury meter made, and this meter
It is
has been on the market until very recently.
now superseded by the type "D" Sangamo, which
made for both direct and alternating current,
differing somewhat in the electrical details as arranged for use on one current or the other.
The principle of the mercury meter is really the
oldest of that in any meter, as Faraday performed
an experiment over 70 years ago, bringing out fully
the principle since used in all mercury meters. He
had a copper disc with its edge immersed in mercury, and supported on a horizontal shaft, the disc
is

being embraced by a strong permanent magnet,
having a pole on each side of it and in the line be-

is

immersed.

INTERIOR VIEW OF TYPE D SANGAMO WATTMETER.

This covers all of the meters used in the United
States at the present time, so far as I am aware.
There are various special forms and modifications
of the regular meters which are of interest.
First, prepayment meters.
Prepayment meters
or prepayment devices to be attached to ordinary
integrating meters are similar in principle to the
devices which have been used for gas meters for
some years, but have to be different in construction
from the latter.
Generally speaking, any prepayment device for an
electric meter consists of a crediting mechanism
which can be wound up after the introduction of
the necessary coins in the coin slot and which
debits against the consumer, as current is used, by
means of a debiting device operated from the in-
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purpose of obtaining the maximum demand from
each customer so as to determine upon special rates
according to the conditions and according to the
maximum demand which such customers may be
expected to make upon the station.
The Wright meter which I have already referred
to is practically the only one in use now for this
work.
Multiple-rate meters in which two dials are
provided for recording at different times of the
day have also been in some use, but not extensively.
With these meters, the gearing to the
two trains is arranged so that one train will be
thrown on to the armature shaft during part of
the day and the other train at a different time

when

desired to give a different rate to the
of current, the gearing in the trains
being arranged so they will record at different
rates for the same rate of rotation of the armais

it

consumer

TYP.i D

S,

ROUND PATTERN, GLASS FRONT SANGAMO
WATTMETER.

The transfer of one train or the other has
been effected either by a clockwork device within
or connected to the meter, arranged to operate at
a certain hour, or by means of a special controlling
wire
and magnet system
within the
meter which could be operated at any desired
time from the station.
Meters for use on street-railway cars and on
railroad lighting equipments are also coming into
considerable use, and for the former purpose are
very valuable in checking losses due to faulty
motors and bad handling of the cars on the
ture.

part of the motormen.
Storage-battery meters

are

of

special

construc-

arranged with a dial which has a
hand moving forward as the battery charges and
being

tion,

:

-

tween the shaft and the mercury contact. When
he passed a direct current through the shaft, then
down across the disc to the mercury contact, so that
the current passed through the field, rotation of
the disc resulted, due to the reaction between the
current and the magnetic field near it, according
to laws which have since become well recognized
as fundamental.
In the type "D"

Sangamo meter

the Faraday prin-

has been utilized with such modifications as
were necessary for making a commercial meter.
The armature in this meter consists of a copper
disc immersed in mercury and held within a chamber of insulating material, so that the mercury canCurrent is led in and out of the
not be spilled.
armature by means of copper contacts imbedded in
the walls of the chamber and in contact with the
mercury inside. A pair of field poles is arranged
very close to the disc on the lower side, opposite
Across
each other and near the edge of the disc.
the upper side of the latter is a soft steel plate
acting as a return for the magnetic lines that
pass up rind down, from and to the pole pieces beThe poies are energized by means
low the disc.
of a yoke at their lower ends having upon it
either a shunt coil for the direct current or a series
coil for the alternating-current meter.
In the direct-current type "D" meter the load
current, or a part of it, passes directly through the
armature immersed in the mercury, and a constant
field is produced in the laminated magnet by means
of a shunt coil upon the yoke.
The reaction bewcin this field through the two poles, and the
load current passing across the disc from one side
10
he other, causes reaction proportional to the
power, as in the case of a commutator meter, and
his motion is transferred to a recording train above
the mercury chamber, the shaft also carrying the
damping disc at the top, which is acted upon by
ciple

I

I

WESTINGHOUSE SINGLE-PHASE
PAYMENT WATTMETER.

1

permanenl
If'ii

type

of
"I)*'

magnets in the usual manner.
The
permanent magnets in the Sangamo
meter is not varied by moving them, but
ill.'

by adjusting a small

piece- of iron so as to shunt
the magnetization between the two
magnets, thereby varying the damping effect on the

more or

less of

disc.
In the alternating form of the type "D" Sangamo
meter a small transformer is placed back of the
laminated magnet yoke, having its primary connected across the circuit, as the shunt coil is con-

TYPE

W

FORT WAYNE SINGLE-PHASE PREPAYMENT WATTMETER.

tegrating train of the meter, the ultimate purpose
of the mechanism being to cut off the current after
the crediting mechanism has been brought to zero
caused by the debiting action of the train against it.
Prepayment meters, or prepayment devices attached to the meters, are very desirable in some
cities where there is a floating class of customers
who cannot be relied upon to pay their bills if
presented in the usual way.
Maximum-demand meters are of value in connection with the regular integrating meters for the

moving backward upon discharge

at a higher rate
allow for the average loss in charge
according to the efficiency of batteries with which
the meter is to be used.
A storage-battery meter
of this kind is very valuable for giving an indication at any time of the number of amperehours which may be drawn from the battery before exhaustion.
The one other modification of meters which has
met with considerable favor in Europe and which
has been introduced in this country is money-

so

as

to

'

[
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is, one in which the train is geared
so as to read in dollars and cents for a given rate
per kilowatt-hour instead of reading in watt or kilowatt hours.
This is desirable for allowing the customer to
get an idea of his bill at any time instead of
having to be told about kilowatt-hours, rates, etc.
The use of these meters has been so slight in
this
country up to the present time that it is
difficult to predict just what their value will prove.
very interesting point in connection with
alternating-current metering is the metering of

dial meters, that

A
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the only absolute safeguard, to be sure they
are connected properly, is to test out with a
balanced bank of lamps before any inductive load
is connected up.
cuit

that

it
is best both
for the station and for the
manufacturer to have the meters checked over in
this
way.
If nothing else can be arranged, a
good bank of lamps so as to obtain different
loads, and a voltmeter, together with a standardized integrating master meter which can be obtained from the manufacturer, makes a very good
.

Summary.

To resume the points described in regard to
the different meters, I will give briefly the features
that a perfect meter should have without meaning
say any meter has all of these features, for
I do not believe that a perfect meter has been
made yet, or ever will be.
The first point is, of course, that the meter
shall be accurate from a reasonably small load
to a considerable overload under the normal conditions under which it will be used, and, if an
alternating-current meter, that it shall be accurate
on inductive as well as non-inductive load.
Second, the adjustment of the meter, after being
made, should retain its original condition, that is,
the calibration should be permanent.
The mechanical construction should be strong,
so that the meter will stand the severe handling,
which it is sure to get but the weight should be
reasonably small and the whole meter should be
constructed so as to be as near dust and bug
proof as possible.
Third, the meter should be proof against effect
of lightning discharge on the line, that is, against
induced discharges, for no meter can be built
which will stand an actual lightning discharge
to

outfit.

The

frequency of tests made on meters in
and whether such tests should be made
consumers' premises or at the station, is a
question not within the province of this paper.
service,

on

;

DIAGRAM FOR CONNECTING TYPE C-6 THOMSON
METER, TWO-WIRE IOO-60O VOLT.

power

WATT-

into

on

polyphase systems, particularly threephase.
This is coming up more and more all
the time to central stations, as polyphase motors
are now being used much more widely than heretofore, and it is necessary to take particular care
in metering such loads.
Polyphase meters are now made by several
companies, these consisting practically of two singlephase meters driving one common shaft so as
to record at the total rate of the two driving
elements on a single train.
The principle is,

same as
phase meters were used.

therefore,

the

if

two

separate

it.

Fourth,

meter

the

should

not

be

Load

affected

bv

Line

^

single-

period.

erly

a non-inductive load, such as lamps,
meters when correctly calibrated and propconnected will rotate forward at an equal

^_

&h(/nt Col &
the switch (E) is closed the circuit is broken at
(C) is the closing coil and (D) the tripping coil.
With the spring contact resting against the stud (A) the
tripping coil (D) is magnetized and the current switch is
opened.
When the switch is open the coil is again cut out
With the spring contact resting against stud
of circuit.
(B) the closing coil is magnetized and closes the switch.
When the switch is closed the closing coil is cut out of the
When

(F).

OF WESTINGHOUSE SINGLE-PHASE
PREPAYMENT WATTMETER.

WIRING

ordinary jarring or vibration, including the effect
of its own field, in the case of alternating induction
meters.

iood

Source.

DIAGRAM

rate,

FOR CONNECTING TYPE C-6 THOMSON WATTMETER, THREE-WIRE 200-80O VOLTS.

but

a

polyphase

load

will

usually

be

a

motor load instead of lamp load, and with this
condition the two meters will never run alike.
When the power factor of the load drops to 0.50,
as is easily possible with a motor running unloaded, one meter stops absolutely and the other
If the load should go
lower in power factor, getting below 0.50, the
meter which has stopped will rotate backward, the
This is where
other one still rotating forward.

Fifth, it should not be affected by ordinary changes
in voltage, change in temperature, or slight change
It
in frequency, if an alternating-current meter.
should have an ample and quick adjustment for the
main speed, for light load, and, if alternating-current,
for changing to different frequency. It should have
a very high ratio of torque to weight of moving
element, and a light-weigrit rotating element, thereby
obtaining immediate response to changes in load.
Finally, the meter should be accurate on a very
light load, without showing a tendency to creep
when no load is passing.
As to advantages of glass or metal cases for
meters, that is a question to be decided by the
/ft

,

fa

,

joecoL

.

the most puzzling feature comes in, for the reading of the meter going backward has to be deducted from that of the other, to get the total
amount.
Of course, with a regular polyphase
meter, when the same condition takes place, the
simply
disc
which has the backward rotation
pulls against the one having the forward rotation
and the result is still forward rotation, so
that a regular polyphase meter can never run
backward. On power factors from 0.50 up to 0.85,
which will be the condition with an induction

motor having load upon it, both meters will always go forward, the one which stops at 0.50
power factor continually approaching the speed
The
of the other as the power factor gets better.
principle of this feature can be fully illustrated
by linear diagrams, but I will not attempt to go
into this here.
In setting up two meters on a polyphase cir-

floor

1

1

1

for

new and interesting amusement features. The
show is expected to be the greatest trade exposition ever held in

Chicago.
In addition to the list of exhibitors already
printed in the Western Electrician are the fol-

lowing

:

American Telephone & Telephone Co.
Automatic Electric Co.
Anderson, Albert & J. M.
Mftr.

Co.

Co.

Antiseptic Co., The.

Keystone

American Electrical Novelty
& Mfg. Co.
American Sewer Pipe Co.
American Electric Heater Co.
Bryan-Marsh Co.

ment Co.
Locke Insulator Mfg. Co.
Lyon Metallic Mfg. Co.
McRoy Clay Works.

Bidwe.il

Electric

Wire

Co.

Beck Flaming Lamp Co.
Bigley Telephone Co.
Bishop Gutta Percha Co.
Baton Electrical Mfg. Co.

Chicago

'

Compound

Battery

Co.

Crescent Wire & Cable Co.
Crawfordsville Wire & Nail
Co.

Crescent Co.
Columbia Incandescent

DIAGRAM FOR CONNECTING TWO-PHASE SANGAMO METERS
ON THREE-PHASE CIRCUIT.

Lamp

Co.
Colonial Electric Co.
Crouse-Hinds Co.
Dossert & Co.
Dean Electric Co.
D. & W. Fuse Co.
C-.

Dale Co.. The.

Eureka

Electric
Electric Co.

Engineering World.
Edison Mfer. Co.
Electric Cable Co.
Enamel Metals Co.
eled).

Faries Mfg. Co.

Hamburger,

Miller

&

Insulated

Co.
Electrical

Anchor

Instru-

Co.

Nernst Lamp Company.
Nungesser Battery Co.
Nurnberg Flaming Arc

Lamp

Co.

New York &

Ohio Co.

Nuttall Co., R. D.

Oneida Community, Ltd.
Okonite Co.. Ltd.
Peirce Specialty Co.
Public Service.
Phelps Co.
Paiste Co., H. T.
Phillips Insulated Wire
Packard Electric Co.

Protected Rail

Co.

Bond

Co.
Reed Electric Cordage Co.
Sangamon Electric Co.
Stanley & Patterson, Inc.

Sarco Co.. The.

DeBeau Telephone Mfg.
Dittrick-Tordan

station,
according to the place in which it is
expected to use the meters.
Last of all, as to the care of meters, conditions
will, of course, vary, according to the number of
meters installed and to the size of the station.
Some arrangements should be provided in even
the smallest plants for making an approximate
test on meters as received from the factory, for
meters are at the best delicate instruments, and
are liable to injury in shipment occasionally, so

Hepburn Telephone Co.
Hunter Illuminated Car Sien
Indiana Rubber

Electric
Construetion Co.
Cooper-Hewitt Electric Co.

1

Helios Mfg. Co.
Hart Mfg. Co.

American Clock Co.
American Vibrator Co.

Bossert

j 0000

records the entire power.

still

time there remain but five spaces on the
of the Coliseum which have not been
the Electrical Show, which runs for
two weeks, beginning January 14th. More than
30,000 square feet of the main floor has been sold
to 150 of the leading manufacturers and jobbers,
many of whom will make displays for others as
well as themselves. Not a single branch of the
electrical field will be neglected, and the exhibits,
as a whole, will be greater and more elaborate
than they were in the show of a year ago. There
will be a number of special days, as already mentioned, and a number of societies will meet during
the show. The electrical "Midway" will afford
this

taken

circuit.

-A

Chicago Electrical Show.
At
main

INTERNAL
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out.

Now, on

WATTMETER.
conclusion I may say, all the manufacturers
of meters are more than anxious now to cooperate with the stations in obtaining the best
results
possible
from their meters, and when
troubles arise, as they will inevitably from time
to time with all kinds of meters, it is best to
give the manufacturer an immediate opportunity
to learn of the troubles so that both the station
and themselves will be straightened out in such
matters as promptly and efficiently as possible.
You all realize that the only reason why meters
have been improved so remarkably as they have
during the last five or six years is because the
trade demands it, and manufacturers have learned
from experience what qualifications are necessary
to make the meters better for the wonderfully
increasing demand that has existed within this
In

6 Stud 3

Stud A O

A

both

FOR CONNECTING FORT WAYNE THREE-PHASE

•

FW

Some features very peculiar and difficult to
explain to the average consumer will arise in the
metering of polyphase power with two meters, as
now being practiced, although the meters will, if
correctly calibrated, give a very accurate measurement of the total power according to the sum
of their readings.
In connecting two meters on a three-phase circuit each will have its series coil, say in lines
and B of the system, and the other terminals
of their pressure coils will be tapped to line C,
in which no meter has a series coil connected.
Any one of the lines may be taken as A, B, C,
provided this scheme of connection is followed

DIAGRAM

Co.

(Enam-

Sterling Varnish Co.
Soeer Carbon Co.
LTniversal Mfg. Co.
University of Illinois.
Vote-Berger Co.
Western Electric Co.
Western Insulator Co.
Wilson Trolley Catcher Co.
Wire & Telephone Co. of

America.

Whitney Electrical
ment Co.

Instru-

Felix.

The Marfa Power Company of Marfa, Texas,
has been incorporated with a capital of $15,000.

1
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Gas Engines.

considered

1

This paper will deal with the experience that
the Boston Elevated Railway Company has had
with its two gas-engine plants. These plants have
now been in operation, one about four months,
and the other (partially) for a few weeks.
A little over a year ago, the subject came up
of supplying power to two sections of the railway
that were rather hard to reach from the present
power stations, and as we had for some time been
looking into the question of gas engines, it was
decided that this was a good opportunity to make
a trial of them. Both plants are small, one of
700 kilowatts and the other of 975 kilowatts. The
engine load factor in both stations can be made
extremely good, as they feed into the trolley lines
in multiple with the steam stations of the road.
The equipments of these two plants are radically
The Sommerville plant has down-draft
different.
suction producers and four-cycle single-acting engines, and the Medford plant has up-draft pressure
producers and two-cycle double-acting engines.
Unfortunately for this paper, we have run the

Medford

so little— through no fault of the
contractors— that no figures are availmust, therefore, confine most of my
I

station

equipment

and
remarks to the Sommerville station.
The Sommerville station has been in commercial
operation since May 4, 1906, and up to August
31st it has used 1.45 pounds coal per kilowatt-hour.
During May from May 4th to May 29th, inable,

clusive

—but

—

one' engine

was

Since

use.

in

then

engines have been running. The station is
run week days from 7 a. m. to 11 p. m. and on
Sundays in the afternoon only. The engine load
factor has been about 74 per cent.
On June 10th a 30-day test run was begun.
During these 30 days the station was run 16 hours
per day, from 7 a. m. to 11 p. m., with an engine
load factor of a little over 70 per cent. The average Pocahontas coal per kilowatt-hour delivered
from the station was 1.31 pounds. This included
all the fuel used, whether for running the engines,
building fires after cleaning, or in the auxiliary

two

boiler.

—

From May 4th to September 3d, inclusive the
four months in which the station has been in
regular commercial operation the fuel per kilowatt-hour output has been 1.45 pounds. These
figures are as good as the most enthusiastic have
ever hoped for. The plant has proven its reliabilThere
ity, and the shutdowns have been very few.
have been no shutdowns of any kind in the gas
house.
This portion of the plant has run regularly and without any trouble, and has made a
uniform grade of good gas.
As a result of my experience with these plants,
I
am absolutely convinced of the economy and
reliability of a gas-engine power station.
The fuel
consumption will be about one-half as compared
with a steam plant, running from less than 1.5
pounds to 1.75 pounds, according to the load factor and almost regardless of the size of the plant,
as against three to four pounds in similar steam

—

-

plants.

The

of the gas plant, including producers,
is
undoubtedly considerably higher than the cost
of a similar-sized steam plant, and whether the
fuel saved will justify the increased capital depends on the price of coal, but it seems that with
coal at $3 and upward, there will be a material
net saving by the use of gas.
Another advantage of a gas plant is the high
efficiency of a
small plant, the efficiency being
practically the same for engines as small as a
couple of hundred horsepower as for those of
larger size, which, of course, is not true of a
cost

steam plant.

The question

of course, asked: "What are
the disadvantages of a gas-power station as compared .with a steam plant?" I am glad to say that
they are few. The gas-producing portion of such
a station is simpler, easier to operate, and holds its
efficiency belter than a steam plant.
The losses
from hanking fires are extremely small, and the
plant can be gotten into service much quicker
than can a steam plant. It is our practice to shut
down at 11 o'clock at night and start at seven
o'clock in the mprning.
Fifteen or 20 minutes are
required to gel the gas plant into full operation,
while, of course, with a boiler plant, it takes from
in in .Hi. and a half hours to get the fires into
first-class shape.
The ashes have in be periodically
removed from the producer. In ..in- plant this
has lo be 'I
while the producers are out of
commi ion, and tal
aboul three hours twice a
week, although the planl can be run a couple of
longer withoul cleaning, if necessary.
daj
With
some forms of producers the cleaning r-.ni be done
while the plain i^ in operation, bill
have had
is,

1

I

no

I"

.

1

1

this
Ibis

poinl

yi

.'1

nr

ei

..ml

which has
form of producer, has not
been in continuous operation.
Tin
wel and dry
scrubbers have to I"- cleaned everj Few weeks, but
tlii^
work i- certainly no more difficult than the
work required
md a boiler, cleaning 300I from
the tubes and from 1'
hambi t
An ordinary gas man. Mich a man as would be

plant,

:

,

|

paper read before tlic American Street and
Interurban Raib a: Engi
"nation at Columbus. Ohio,
ins
October*x6, 1006
The author ii chief engineer of motive power
and rolling stock of the Boston Elevated Railway Company.
t.
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first-class

a

many horsepower

as
of

By Paul Winsor.

of

December

fireman, can run at least
gas producers as he can

boilers.

The handling

of the water, jackets is, of course,
extremely simple. The problem comes in the ignition, but with a well-designed gas engine, equipped
with a duplicate system of igniters, there would
be little, if any, trouble.
gas engine will hold its efficiency much better
than a steam engine. With a steam engine, poorly
set or leaky valves will interfere seriously with
With a gas engine, the effect of
efficiency.
its
improper ignition or valve setting, or even leaky
valves, is generally either to cause a knock, therefore at once announcing itself, or to reduce the
output of the engine. None of these things matealso
rially affect the efficiency without showing
in other ways.
The water required is considerably less for a
gas plant than for a condensing steam plant and
considerably more than for a non-condensing steam
non-condensing steam plant will use for
plant.
all purposes from 40 to SO pounds of water per
condensing steam plant will use
kilowatt-hour.
from 20 to 30 pounds for steam, and from 600
to 900 pounds in the condenser per kilowatt-hour.
gas plant will use about 200 pounds per kilowatt-hour.
Premature ignition and back-firing have both
given us a good deal of trouble, and on both types
of engines have at times been so bad as materially
This
to reduce the engine power for the moment.
trouble is now much less than it was, and even
eliminated will not interfere with
if not further
the regular and commercial operation of the plants.
There are many forms of producers that can
be used successfully with hard coal, using sizes at
small as pea, and as small as No.
least as
buckwheat, if it is of good quality. Soft
I
coal cannot be used in most of the producers
without the addition of tar extractors. Much soft
coal has been used at the government testing station at St. Louis, the tar extractors doing their

A

A

A

A

work very

successfully.

Soft coal can be used in down-draft producers,
such as we have in our Sommerville plant, without
any tar getting into the gas, the tar being "cracked"
on passing through the hot fires, breaking up into
gas and some lamp-black, this lamp-black dirtying
the scrubber water to such an extent as to make
This
it objectionable if turned into a clear stream.
lamp-black can, however, easily be separated' from
the water by allowing the water to become quiescent in a comparatively small tank, the lampblack rising to the surface.
For many years, and up to very recently, gas
engines have been made by comparatively small
companies and in small sizes, most of them following closely the early gas engines in being sinThis form is
gle-acting and having trunk pistons.
not adapted to large sizes, it being expensive, if
not impossible, to build, and requiring a great deal
of oil. Most of the engines have been and are
being built on the four-cycle principle, there being,
so far as I know, but one large manufacturer of
two-cycle engines.
In the last couple of years the large steam-engine manufacturers, such as the AHis-Chalmers

Snow Steam Pump Company and

Company, the
Westinghouse Machine Company, have been
making large gas engines, and there have been a
of
from 2,000
considerable number of engines
horsepower and upward run during the last year,
so. that today there is no trouble in purchasing
the

engines of standard design in the large

sizes.

All

three of these companies have adopted the successful designs of steam engines to the gas engines,
using disk cranks and double-acting cylinders, generally two cylinders in tandem, giving two impulses to each revolution of the crank, as with
the single-cylinder steam engine.
In the larger
sizes they use the two-crank arrangement, with
the generator or flywheel between, each crank having two double-acting cylinders. The valves are
always poppet valves, both intake and exhaust
driven from a lay shaft parallel with the cylinder.

As

problem has been taken up independently
by these three large and successful steam-engine
builders, and all have arrived at practically the
same solution, it is safe to say that the gas engine
of the immediate future will be of this type.
this

Medford Power Station.

The equipment

of the following:
up-draft water-sealed gas producers, nine feet in diameter; one auxiliary steam
boiler, coal fired
one 40-horsepower engine, for
blowers and tar extractors
five economizers, for
preheating the air for producers
five wet scrubbers; two tar extractors; two sawdust purifiers;
one 15,000-cubic-foot gas holder.
Engine
Room. Engines- -Three single-cylinder
Koerting
two-cycle
double-acting
engines;
gas
cylinder, 25;/ inches diameter by 45-inch stroke;
speed 100 revolutions per minute
rated capacity,
horsepower each. Ignition Duplicate
500 brake
"makc-and-break" electrical igniters
igniter current from vibrating magnetos mounted on engine.
111 rators
Three Crocker-Wheeler direct-connected
railway generators; rated capacity, 325 kilowatts;
normal voltage, 500 volts; normal amperes, 591.
Switchboard Arranged for three generator and
six
feeder panels and one station panel, circuitbreakers, recording wattmeters and voltmeter, etc.

Gas House.

consists

— Five
;

;

;

—

;

—

;

1

.'

—

—

—
;

:
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—

Overhead crane The overhead crane is hand-operated and supplied with an eight-ton and one-ton
hand hoist. Water supply The water is supplied
from three eight-inch artesian wells of an average
depth of about 550 feet. Rating The normal rat-

—

—

ing of the station
pacity,

975 kilowatts

is

maximum

;

ca-

1,300 kilowatts.

SoMERVILLE POWER STATION.

The equipment

of

consists

—

the

following

Gas House. Two Loomis-Pettibone soft-coal
down-draft producers, nine feet in diameter one
regenerator boiler; one coal-fired auxiliary boiler;
one vertical wet scrubber; one Root exhauster,
steam driven, with electric motor as auxiliary; one
dry scrubber; one 15,000-cubic-foot gas holder for
producer gas; one 5,000-cubic-foot gas holder for
water gas.
Engine Room. Engines Two two-cylinder Amer;

—

—

ican-Crossley four-cycle gas
engines
cylinders,
diameter by 36-inch stroke;
inches
32
speed,
140 revolutions per minute; rated capacity, 600
brake horsepower each. Generators Two Crocker-Wheeler direct-connected railway generators
rated capacity, 350 kilowatts each; normal voltage,
normal
amperes,
Ignition Duplicate
550;
636.
"make-and-break" electric igniters on each cylinder; igniter current supplied by two motor-generaand a storage battery. Switchboard Artors
ranged for two generators, five feeder panels and
one station panel, with circuit-breakers, recording
wattmeters and voltmeter, etc. Overhead crane
Hand operated, with an eight-ton and a one-ton
hand hoist. Water supply From Alewife Brook, by
two-stage centrifugal motor-driven pumps; filtered
by a pressure sand filter. Rating Normal rating,
maximum capacity, 933 kilowatts,
700 kilowatts
or 33 per cent, overload.
;

—

—

—

—

—

;

—July

Fourth-day Economy Test

1906.

12,

Duration of run, hours
Kilowatt-hours output

IO
9,480
13,000

Pounds of coal, total
Pounds coal per kilowatt-hour
Load factor, Electric

j

1,307,000
50,500
I,346i500
3

High

126^

Low

122.5
288.7
269.5
120.8

High

Low
High

Low

m

Water-cooled valves

117.
32,045

1,038

Economizer
Scrubber
Engines and waste

277
7,445
23,285

Economy

Third-day

.fa

87,400
147.3
107.5

Water sas B. T.
Water gas B. T.

p.

-

„>„

Cubic feet mixed gas
Cubic feet water gas
Cubic feet producer gas
Per cent, water gas
Cubic feet mixed gas per hour
Cubic feet mixed gas per kilowatt-hour
Pounds coal
Mixed gas B. T. U.'s
Mixed gas B. T. U.'s
U.'s
U.'s
Producer gas B. T. U.'s
Producer gas B. T. U.'s
Cubic feet water -7 a. m.-n

>3

r"

ft.

.b.h.p

Test

32,045

—July

ii,

1906.

Coal Analysis.

ComAs Received.
Moisture
Volatile matter
Fixed carbon

Ash
B. T. U.'s per pound.

.

Dry Coal,

2.30
18.48
72.79
6.43
14.030

.

bustible.

18.90
74.52
6.58
14.360

'

20.25
79.75

15.380

Third and Fourth Day Economy Test
and 12, 1906.

—July

ii

Mixed-gas Analyses.
Date

July

Time
CO.

O
CO

CH 4
H
N

p.m.

9.9
58.3

B. T. U.'s at 6o°

F

132.

Exhaust-gas

Analysis

Sample taken from elbow
No.

1.

July 11, 1906.
8:25 p.m.
3-o

11, igo6.

5:05
3.5
2
26.9
1.2

—A end.
O
CO
N

12, 1906.

5:12
3.6

.2

.2

27.4
1.0
9.1
59-3
133.8

27.2

p.m.

I.I

8.5
59-4
127.5

—July

31,

1906.

at muffler of engine.

—

C0 2

July

ii- 7%

volume

13.0% volume
trace

75-3% volume

This sample shows that an excess of air of 65
per cent, was being used at time sample was taken.

Discussion (in Abstract).
Mr. Winsor: That plant has been running now
another month or more since this paper was writOur
ten, and still running extremely successfully.
plant when at load was 820 kilowatts for the station rating at 700. That is about 18 per cent,
overload for the hour, but part of that time it
was considerably higher. I may say about the
rating of these stations, that we have rated the
the
stations down much below the engine rating
generators are put on more for the normal running
or
the
will
stand
of
station, and as they
25
50
per cent, overload for a short time, these stations
are rated very much as a .steam station is rated,
and we expect to get from that station of maximum demand about 33 per cent, above its rating
and to be able to run it for two or three hours,
or indefinitely, at 20 per cent., of course a little
too high temperature of the generator, but not too
much for the short time we do that.
Mr. Bushnell
I think it will be of great assistance to us in our study of the question if Mr.
;

:

Winsor would enlighten us a little more on the
subject of just what producer gas is and as to its
method of manufacture.
Mr. Winsor: There is the natural gas, consisting almost entirely of hydrocarbon

;

coal gas, hav-

—

December
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the heat value of natural gas,
the distillation of coal in a closed
retort and consisting of hydrocarbon with a considerable portion of free hydrogen; water gas, with
a heat value of about one-third of that of coal
gas and consisting very largely of hydrogen; producer gas of about one-sixth the value of coal
gas and consisting of carbon monoxide, which will
burn with oxygen from the air; blast-furnace gas,
which is even lower in heat value than producer
Coal gas
gas, and of the same, general nature.
made by the distillation of coal in a closed retort
contains a large amount of tar and sulphur and
must be thoroughly washed before the gas can

about

ing

half

made from

be used.
think they can handle hydrogen up to 10
or 17 per cent, of the total volume of gas; when
they go above that they have trouble. The hydrogen ignites at a much lower temperature than
producer gas, and they get premature explosions.
Our hydrogen seldom goes above 15 per cent, and
firing.
if it gets up you will have trouble in back
Blast-furnace gas is free from hydrogen. It is
dirty and the engine will not give us so much
power, but that is not material. It is very easy
Natural gas is a very
to handle in a gas engine.
strong gas, and it is easy to handle in a gas
engine because it is free from the hydrogen; and
in producer gas, which is the water gas, or, rather

Some

•

mixed

the

it

is

made,

you must keep

down.

hydrogen

your

as

gases,

Thomas Hewitt,

Mr. Winsor has

Philadelphia:

of the
said nothing whatever about the regulation
operaengine. That heretofore has been a serious
engine
tion, and it is my own belief that the gas
has been developed sufficiently well for use with
direct-current generators, but I am not sure that
the regulation has been obtained sufficiently close
like
for alternating-current generators, and I would
If it is
to ask Mr. Winsor if that is the case.
the case, it seems to me the turbines are doomed.
are using direct current and
M'r/ Winsor:
have no trouble about the regulation. That is to
be expected. I understand that there are a good
gas engines running on alternating current.

We

many
In

at Jamestown, N. Y.,
running on natural gas.

fact,

two

I

believe they have

have not seen
are very favorable
I

but the reports to me
as to governing.
In answer to the
H. M. Beughler, New York:
question regarding the operation of alternators, I
had an experience last year with a 1,400-horsepower Crosby four-cylinder 2,2 by 36, at Elmira,
N. Y., where we operated successfully a 60-cycle
we had absolutely no
three-phase;
apparatus,
trouble at all so far as the parallel operation was
them,

concerned.
In reference to opE. P. Roberts, Cleveland:
had occasion in the last
eration in parallel.
two years to examine that quite carefully, to such
an extent that at the present time we are considering the advisability of putting in a 1,500kilowatt gas-engine plant 30-cycle railway subpower house for some 150 miles of traffic.
A gentleman called me a moment ago and asked
whether it was a fair inference on the paper that
coal cost $3 or more per ton, the gas-engine
if
plant is preferable. I do not think you^ can take
any such general inference, because I think where
the coal is less than $3 a ton, it is advisable, as
My home is in Clevein the ease of natural gas.
land, and we get natural gas from West Virginia
at 30 cents a thousand.
had an occasion recently to advise the inof a 275-kilowatt gas engine here in
stallation
Cleveland. In a great many cases that would not
pay, but, whether right or wrong, we thought it
would after investigating the conditions.
I hope also in the final publication of his paper
Mr. Winsor will see fit to submit the fact that
he has given us actual figures, from actual operation, which is exceedingly valuable to all of us.
that he has a load factor of
I note, however,
is
84.5 per cent., which, if my rapid figuring here
correct, would indicate that part of the time one
engine was operating and part of the time two.

We

We

That is correct.
Now then, so much of the effiengine and the efficiency of the
the
gas
ciency of
steam engine depends on the average load. It is
stated here to be 84.5 per cent., which possibly
might give the impression, rightly or wrongly, that
one or both engines were operating all the time
Mr. Winsor
M'r. Roberts

at

fit

to

when

:

it would be desirable, if he
have a load diagram showing
engines were thrown in and out and

that load.

saw

:

do

I

think

so,

to

the
what the operation of those were, because the gas
engine will not take the maximum overload as
compared with the rating that a steam engine will
That might not be advisable in this case,
take.
but the result of the figures given must be analyzed by the load diagram in order to give us the
full

information.

These stations are practically subhad these two districts. The quesof putting in these plants' or adding to our
present steam plant, and our figures show that
our plants have cost about $80 a kilowatt more
than our steam plant, and the cost is almost exactly what our additional feeder economizers would
cost us, so that the plant stands us today at the
same figure as if you had added feeder economizers to our present plant, and we get a very
Mr. Winsor:

stations.
tion was

We

much

better voltage out there,

which

is

529

a decided

gain.

look upon

it

as

coming from the

the

you want.
But on these particular engines with the trunk
piston,

load

we

that

when we run those engines at light
when we get down to half power or
find

they cut off so early that we get a very
in the cylinder, up to about 12 inches,
which sucks oil that is splashed on the metal' by
the cranks, and that gives us a good deal of
trouble.
That is one of the causes of preignition.
Mr. Hewett: I would like to ask Mr. Winsor,
if it is pertinent,
ratio of
if he will give us the
first costs between these plants and what a condensing plant would have cost in the same locality,
assuming that the buildings would be suitable for

below

it

vacuum

either

to

about

$1,881,000",

according to the

bids received for equipment, etc.

,

cost $1,071, while
About the load
right in multiple
stations are so small, as compared with our total
capacity, that you can put any load on them

high

amount

will

treasurer and the auditor
amusing but our water supply,
city, during the month of July
our coal cost us $550.
factor, we are running, as I say,
with our steam plant, and these

suppose

don't

I

rose local steam line to an electric-railway system

Three-machine

Generating Sets
Electrochemical Works.

For use

for

an extension of its. works at Niagara
the Niagara Electrochemical Company recently contracted for three motor-generator
Falls,

N.

in
Y.,

which are of considerable interest. They are
of the synchronous type, operating at 500 revolutions per minute, 25 cycles, 2,200 volts.
Each set
consists of three machines, the synchronous motor
being coupled to a direct-current generator at each
end by means of flange couplings. Each directcurrent machine generates current at a maximum
pressure of 165 volts and has an output of 200
kilowatts, the voltage being capable of variation
through a considerable range. The sets have four

sets,

plant.

Winsor
These particular plants cost about
two-thirds more on the rating we give them, not
on engine rating, but on station rating, about twothirds more than a steam plant would cost.
took the steam plant at $110, and these plants
cost between $180 and $190 on the rating that
we give them, which is an arbitrary rating.
tried to give them a rating that compared with
our other steam plant, so that we can tell our
manager that our plant will give that and a 20
or a 25 per cent, overload on a pinch, which put
M'r.

:

We
We

the cost

up.

Yawger

Mr. Winsor, in his paper, says
That
his plant uses about 200 pounds of water.
strikes me as being quite a good deal of water
for a gas plant, although much, of course, depends
Mr.

:

—

on how hot he runs the water how much heat
he takes out of every pound of water.
Mr. Winsor
We took out more than 40 degrees.
That is, water per kilowatt-hour of horse:

power.

Mr. Yawger

Gas engines seem to go in special
where there is little water.
Two hundred pounds seems like a good deal of
water, but if you figure up the amount of water
that would actually be wasted in a cooling tower,
:

locations, like locations

40 or 50 degrees, those figures
something like seven or
to
eight pounds of water actually wasted or evaporated in a cooling tower, and having only 200

•to

take

would

out,

say,

come

down

pounds per kilowatt to handle, it would make the
pipes and the cooling tower itself quite a small
piece of apparatus per kilowatt.
The whole subject seems to line up in this way:
Gas engines are at the present time to be
looked upon as desirable in special locations
where coal is high, where, as it has been said, it
costs $3 and upward a ton
where water is scarce,
and where there are other conditions, like the
saving in copper, etc. Of course, the cost per
horsepower of the gas engine is bound to be a
good deal more than the cost of a steam engine
unless we learn to make gas engines a great deal
lighter per horsepower than we do now.
The
weight in a large engine will run about 500 pound;
per horsepower, and the price of coal seems to be
about the same as it has been, and the cost of
labor is not getting cheaper, so that I do not see
where there is going to be any great thing in that
unless it is in a change in design.
;

Electricity

May Replace Steam on the
Southern Pacific.

The Southern Pacific Railroad Company, which
has already completed its plans for electrically
equipping its San Franciscd local lines extending
from Alameda ferry slip, connecting by steamer
with San Francisco, is now said to be preparing
to make definite plans for main-line electric tracFigures are to be submitted by prominent
tion.
electric manufacturing concerns for electric generating and distributing systems at several points,
It
with a total capacity of 100,000 horsepower.
proposed to begin the work of conversion on
is
the main line in the mountains in the vicinity
of Truckee, Cal., in order to facilitate the heavy
traffic on the line from San Francisco to Ogden.
A number of water rights are available within
practicable transmission distance of the divisions
on which the extra power is needed most. It is
understood that the company controls water rights
in Northern California and Southern Oregon that
could be developed electrically to furnish motive
power for the operation of the line extending to
It would take a year or two to acOregon.
complish much in this direction, but there are indications that the Harriman lines, which have
been considering electric traction in a desultory
for several years past, will make a start
Several eminent electrical enat an early date.
gineers have looked over the ground at Truckee
and reported on the situation. The contract con-

way

nected with changing over the

Alameda and Mel-

ALLIS-CHALMERS THREE-MACHINE MOTOR-GENERATOR
SET.

bearings, and the design is such that either directcurrent machine can be disconnected, in case repairs are necessary, without interfering with the
operation of the remaining machine.
The service which these sets have to perform
is
exceptionally severe, as the load is continuous
day and night, for several weeks at a time, without opportunity for a shutdown of any kind. The
current is used for the electrolytic reduction of
metallic sodium from sodium hydroxide, and the
process is an uninterrupted one. Each direct-current
generator furnishes current to a series of pots in
which the electrolytic reduction is carried on, and
by using three-machine sets the voltage on the
series of pots supplied by any machine can be
varied independently, thus giving a decided advantage over a single direct-current machine of
twice the output.
Each set included in this contract, which was
awarded to the Allis-Chalmers Company, will be
provided with a three-panel switchboard, one alternating-current motor panel and two direct-current generator panels. The sets will be arranged
for starting from the direct-current end, and the
synchronous motors will be excited from the direct-current machines. Power for operating will
be supplied from the large plant of the Niagara
Falls Power Company.

Use

of Electricity

In

Agriculture

in

France.
An

La Nature, and translated
London Times Engineering Supplement, describes the works at Voyenne in the
department of Aisne, France. The account inaccount, given in

in abstract in the

dicates

is being done in France in the use
energy for agricultural operations.

what

of electric

A company was formed in 1904 to take power
from three small waterfalls and to generate about
200 horsepower by this means for distribution
In addition to the hythroughout the district.
draulic power, the company has a steam engine
of 100 horsepower. The current is generated in
three power stations and is supplied to 13 vilTurbines are used to drive alternators
lages.
which furnish three-phase current at 3,200 volts,
with 50 periods per second.
Current is employed both for light and power,
and it is used on the farms for grinding, threshing,
cake-crushing and other like purposes. The maximum delivery of energy was in June last with
4,145.5 kilowatt-hours, when a total of 19 motors
were in use with an aggregate power of 97.95
horsepower.
The price
kilowatts say,
133.5
charged for power was 0.50 francs per kilowattreaches
800
annual consumption
if
the
hour,

—

kilowatt-hours; beyond this total a reduction is
All the wires are overhead,
of 5 per cent.
and the high-tension electricity is reduced at the
to
no volts by transformers
points it is used
The
placed in boxes mounted on four poles.
area covered by this supply is about 40 square
miles in extent, and there are four main lines
of wires to the different villages.

made

The Nevada Power, Mining and Milling Company, which has begun the construction work on
a power-transmission line out of Goldfield, Nev.,
into the Bullfrog district, expects to be in position
to sell power in Rhyolite, Nev., by March. 1907.
The company will light the town of Rhyolite.
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Electrical Equipment for Iron Mines.
The new power plant which Witherbee, Sherman
Co. are erecting on the Lake Champlain shore
Port Henry, N. Y., furnishes an interesting
example of the growth of electricity in mining.
It is not generally known that the lower Champlain Lake region produces a goodly proportion
of the United States' annual supply of iron ore.
The various shafts of this company alone yield
from 500,000 to 600,000 tons of iron ore yearly,
while with the new electrical equipment the ultimate output will be 1,000,000 tons.
Owing to the fact that the principal shafts of
the mines are scattered over a considerable area,
electricity has been found to be the most flexible
form of power transmission and is almost universally used.
Power for this purpose is genAt
erated at present both by water and steam.
Mineville there is a steam plant with a 750-kilowatt engine-driven generator which supplies curThis
rent at 3,300 volts for local distribution.
power is supplemented by two small waterpower
plants
a 300-kilowatt waterwheel-driven generator
unit is located at Wadham's Mills, and a 370kilowatt unit at Kingdom, about eight miles from
At Wadham's Mills, a Morgan-Smith
this point.
water turbine is used operating under a 48-foot
Power at the Kingdom plant is furnished
head.
by a Pelton impulse wheel under a head of 290
feet, water being carried through a 32-inch pipe, a
These
distance of ty% miles from the reservoir.
stations are situated about 11 miles from M'ineville and deliver current at Mineville at a potenThis voltage, made desirable
tial of 6,000 volts.
because of the saving in transmission, is stepped
down to 3.300 at Mineville and is used in conjunction with the 750-kilowatt, 3,300-volt, steamdriven machine to supply power at the various
Induction motors are used for driving
shafts.
hoists, pumps, air compressors, etc., operated at
25 cycles and 440 volts.

&

at

'

;

.

The power house which is being built at Port
Henry is some six miles from the mines, and will
be interconnected with the other sources to supply
The station is
the increasing demand for power.
to be thoroughly modern, being built of monolithic reinforced concrete.
Not only the building
but the stack will be constructed of this material.
"Iron Clad" Portland cement, manufactured bv the
Glens Falls Portland Cement Company, will be
used, mixed with tailings from the mines. Fireproof construction will be employed throughout,
and the station is to be a typical example of the
use

of this building material.
The structure is planned after the Roman style
of architecture and is of pleasing design.
The
main building containing the boilers is 116 feet
by 54 feet, while the turbine-generator room
measures 39 by 59 feet and extends at right
angles from the center of the main structure. By
making use of the Curtis turbine much floor space
is saved and the building is very compactly constructed.

Steam will be generated by four 500-horsepower
Babcock and Wilcox boilers, arranged in pairs on
either side of a 175-foot stack, which is situated
at about the center of .the power house.
There
is space for two more boilers of the same capacone

the side of each pair.
The boilers are hand fired, and coal is conveyed to each bv a car on a track running the
length of the building. This car is filled from an
overhead hnnner through a hinged chute.
The
hopper is filled by a vertical bucket conveyor
which carries the coal from a pit filled directly
from cars outside the building.
The generating equipment comprises an 8oo-ki!owatt Curtis steam-turbine generator, which will deliver current directly to the line at a potential of
6.6co volts and 25 cycles. The compactness of
the
vertical
unit
has permitted a remarkably
economical disposition of machinery in the gencrating room.
Space is left for the installation
of a second turbine, which will probably be installed at once.
The switchboard is located in a gallery which
has a rein forced-concrete floor. On this floor, are
placed also the motor-driven exciter sets, and
space is available for two frequency-changer lighting sets.
supplementary exciting unit is provided by a 25-kilownlt horizontal Curtis steamIn rhine
generator.
The entire electrical equipment for this power house will be furnished by
il)>
General Electric Company.
ity,

at

A

Proposed Extension of Drainage Canal
Power Development.
Inextension of the Chicago Drainage Canal
through Joliet to Bradon's road, two miles below,
and the construction there of a waterpower plant
capable of development to 40,000 horsepower, is
Hiplan announced by President R. R. McCormick
if
the Sanitary District.
To accomplish this (he trustees will attempt to
get the necessary legislation by the next general
sembly.
1 hey will
ask an enabling act, permit'I

•

.1

building of the power plant, transferring
ill''
right-of-way of the "Id Illinois and Michigan
Canal south from Joliet to (he Sanitary District
and canceling the state lease of the Economy Light
and Power Company of Joliet, which maintains a
ting the

watefpower plant upon
Jt

is

state land.

estimated that $500,000 revenue can be gained

December

from the proposed power plant. The plan also contemplates that Joliet, 40 miles from Lake Michigan, shall have an inland harbor at the end of a
ship canal with an average width of 200 feet and
a depth of 26 feet. This means the widening and
deepening of the Des Plaines River between Lockport and Joliet.

Economy Light and Power Company of
was organized in 1856, and constructed a
across the Des Plaines River at Jackson Street,
In addition to a small land
Joliet, on state land.
rental the company paid $1,220 a year for waterpower.
When the Drainage Canal was built the
Sanitary District was compelled to spend $385,000
for a new dam. The company's rental was increased
to $10,457 a year.
The Sanitary trustees, it is said, propose to remove the Jackson Street dam, which now causes
fear of an overflow, pay the company what it is
entitled to on actual investment and assume its
contract to furnish power and light to Joliet.
As
argument in favor of the abolition of the old Illinois and Michigan
Canal, President McCormick
said that its income, exclusive of the sale of lands
and money granted by the legislature, in the last
four years has been $106,964, and its disbursements
during the same period $273,205.
The

Joliet

dam

Electrical Conditions in Denver.
The report of the Committee of Twenty of

evidences of electrolysis have been noticed.
Rails are bonded to the water pipes at four places,
the pipes being connected to the switchboard by
500,000-circular-mil cables. Rail bonds throughout
the city are of reliable types and apparently retain
a majority of the return circuits in their proper
courses.
As a whole, electrical conditions are supervised
by a fairly efficient municipal department and controlled by a good electrical ordinance.
New work
generally in good condition, but many defects
is
discovered in the inspection of the old work should
have been eradicated. Overhead wires in the congested-value district are a serious obstruction and
slight

removed. Conditions with regard to
never serious, have been improved by
the good bonding of rails.
should

National Board of Fire Underwriters on the city
of Denver, Colo., shows that municipal supervision
of electricity is under the direct control of the
city electrician, who is appointed by the mayor
for a four-year term. His department includes
two inspectors, stenographer and clerk. The present city electrician, Joseph F. Reardon, was appointed in July, 1904. R. S. Babcock is city inspector for the Rocky Mountain Fire Underwriters'
Association.
Both old and new work are examined, but no
systematic inspection of old work has been made.
An ordinance, passed in 1903, appoints the city
electrician sole judge of apparatus and installations
adopts the National Electrical Code, including future amendments, as the standard for all
installations, and requires
written permission
a
from the city electrician before current may be
supplied for lighting or power.
penalty of from
$3 to $180 is provided for violation of any of the
electrical ordinances.
The city electrician has general supervision over all outside wires and must
see to their safe installation.
Contractors
are
graded according to nature of work solicited, are
licensed and are charged annual fees.
In April, 1906. 22 new and 83 old installations
were inspected by National Board engineers to
ascertain local conditions and the nature of supervision in force. The equipments were representative rather than special, and practically all
were in the congested-value district, the old installations being in blocks of conflagration-breeding
possibilities.
In the new work inspected a total
of 32 violations was found, and the existence of
these was largely due to lax inspection and enforcement.
list of those defects would include
flexible cord too long when used for pendants or
improperly used, unapproved sockets, unapproved
insulation on wires in low-potential systems, and
several others occurring only once or twice which
;

A

A

should have been remedied.
In connection with outside

work, the Denver
Gas and Electric Company supplies municipal and
commercial light and power, the former by open
series arc lamps on 2,500 to 6,000 volts direct
current, and incandescent lighting by 2,200 volts
alternating current, stepped down to 110-220 volts.
Power is by 220-440 volts direct current. The LaCombe Electric Company supplies municipal lighting by open series arc lights on 5,000 to 6,000
volts direct current, and commercial light
and
power" by 2,300 volts alternating current, transformed to 110-220 volts alternating current. All
transformers are on poles.
The Denver City Tramway Company operates
electric street railways on 550-volt direct current,
with ground return, rails being generally fairly
well bonded. Rails have been connected to water
pipes and pipes to power-house bus-bars in a few
places.
Trolley wires occur on a majority of the
streets in the congested-value district and quite
extensively elsewhere No ground wires are used.
The Colorado Telephone Company's wires are
underground in the congested-value district, but are
run overhead from distribution poles in centers
of blocks. Fuses arc provided at exchanges, at
subscribers' premises and at change from underground to overhead construction.

The following companies maintain low-tension
or signaling systems, circuits being properly fused
at both ends
American District Telegraph Com:

pany, Western Union Telegraph
Company and
Postal Telegraph-cable Company, together with the
city
fire-alarm
and police-signal systems. Overhead wires offer serious obstructions along many
of the streets, and more particularly the narrow
alleys of the congested-value district.
As to electrolysis, the water and street-railway
companies have jointly made systematic electrolytic
tests and found pipes positive to ground in several
places, the maximum difference of potential being
five volts in the vicinity of the power house, where

be

electrolysis,

Copper Market.
Copper metal had advanced on December 21st
on the New York Metal Exchange J4c to 23 ^
and 23§^c for lake, 23^ and 23j^c for electrolytic
and 22% and 23^0 for castings. Within the last
few weeks many producers have taken in orders
at prices approaching these figures, and according
to "Copper Gossip," published by The National
Conduit and Cable Company, it looks as if the
upward movement in prices may continue for

some
the

29, 1906

time.

According to the same publication
"A large
domestic demand, coupled with good foreign buy:

ing,
gives producers carte blanche in
Quotations have advanced z x/>
prices.
pound since October 1st, and 5 cents

dictating
cents a
a pound
represented as

Producers are
since August 1st.
well sold ahead, and additional urgent requirements
are reported coming on the market for the early
months of next year. Conditions are remarkably
favorable to strong markets, but notwithstanding
this fact it can hardly be considered good policy
to push prices up so high that consumption will
eventually refuse to use material that it cannot
Abnormally high
employ on reasonable terms.
prices are not desirable, especially from the conpermanently stable market,
sumers' standpoint.
on a basis fair for all concerned, is the ideal
situation for maintaining healthy trade conditions.
Copper is now selling at the highest level in
over 25 years, and it behooves consumers of the
metal to exercise unusual caution at such a time
as this.

A

"There have been enough orders and_ specificafor many months past to make high prices
effective, and the country has had a run of extraordinary trade movements. Business, perchance,
tions

may

be maintained in 1907 at a rate favorable to
markets for raw materials generally, but
buyers should watch closely their commitments
and not run too great risks. We are in the midst
of unprecedentedly active times, and it may prove
to be the part of wisdom in the long run not to
hasten too quickly in efforts to carry the bull camIf adverse developpaign to an extreme limit.
ments are to be prevented later on consumers' interests will have to be taken into serious account
and everything done to facilitate obtaining full
supplies at reasonable terms by domestic manuThe strong market for copper is due
facturers.
bull

_

the excellent home demand, and it is
not too much to expect that American consumers
should receive the preference in the distribution
largely to

of supplies."

Telephone Communications from
Moving Trains.
From
from

15

a railroad train running at speeds varying
to 35 miles an hour out from Madison,

Ind., telephone communications were held on December 21st with Louisville, Cincinnati, Madison,
Indianapolis and other points by means of an appliance invented by Dr. Alva P. Jones of Louisville,
for which he is said to have refused $100,000 ofThe invention is said
fered by Chicago persons.
to provide the most important railroad-safeguard

appliance since the invention of the air brake, as
it enables train dispatchers to communicate directly
with crews on moving trains, and gives such crews
the same facility of communication with each other.
The test was made from a train on the Carrolton and Worthville branch of the Louisville and
Nashville Railroad that had been equipped for the
Louisville newspaper received the mespurpose.
sages through the apparatus while the train was
going 20 miles an hour. The test was made under
In the party making the test,
adverse conditions.
besides the inventor, were Theodore Harris and
Judge Strouthers of Louisville, James B. Duncan
of Carrolton, I, W. Orrell, manager for the Carrolton Telephone Company, and James Gale, president of the railroad. Successful conversations have
been held with Cincinnati and other points, and an
attempt was made to talk with representatives- of
the Associated Press, but owing to weather conditions in the East the conversation was not satis-

A

factory.

An English concern has been successful in securing the contract for installing a traction system
in Athens, Greece.
The value of the contract is
said to be about $1,500,000.
It provides for an
installation
of about 60 miles of track.
The
system will be a trolley or overhead system.

1

:

December
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Indiana Telephone Items.
The New Long-distance Telephone Company has
completed a new copper-circuit line between Inand Logansport.
The Dubois County Telephone Company has
completed a No. 10 copper line from its exchange
in Huntingburg to Princeton, a distance of nearly
dianapolis

50 miles.
Superintendent

53

dinner.

Telephone News from the Northwest.

par value. This
successful and will
soon be fFee of debt. Arrangements are being
made to enlarge the capacity of the exchange and
extend the lines in the spring.

sufficient.

redeeming

its

bonds

at

or alleys.

streets

The Northwestern Telephone Exchange Company has opened a new sub-exchange in North
Minneapolis, which is called "Hyland."
Articles of incorporation have been filed for the
Company of Abie, Neb.
E. M. Lundin and associates have incorporated
the Dayton (Iowa) Mutual Telephone Company
with a capital stock of $25,000.

Farmers' Telephone

The Milwaukee Automatic Telephone Company,
seeking admission into that city, will ask, the
for a permit to lay its wires along the
streets, and will not attempt to secure a franchise.

in

council
It

thought

is

Supreme

the

under the recent decision of
Court, such a method would be

that,

R.

company has been remarkably

Long-distance telephoning on interurban roads
being successfully worked out in Indiana. Arrangements have
been
made at Fort Wayne
whereby the Fort Wayne, Van Wert and Lima
Traction Company serves as a connecting link for
points in Indiana, Ohio and Michigan. By these
arrangements it is possible to talk over private
lines to points in the three states, an extreme
radius of about 250 miles.

Bell Output for November.
The American Telephone and Telegraph Company
reports as follows for November

is

William H. Butler, manager of the Citizens' Telephone Company of Columbus, has resigned and will
retire with the- close of the year.
Mr. Butler will
be succeeded by

New

J.

Long-distance
company's plant.

W. King

of Indianapolis.
The
the Citizen's

Company owns

The

$15,000 damage suit of Mrs. Himes of Greenfield against the Indianapolis and Eastern Interurban Railway Company and the Hannah Jackson
Telephone Company, resulted in a verdict for $6,000
in her favor.
similar suit is pending by her husband, William Himes. This action was based upon
the fact that when attempting to use their telephone, it was found so heavily charged with electricity that he could not release his grip.
Mrs.
Himes went to his assistance and was also unable
to release her hold, and both were badly burned
and rendered helpless for a time. The trouble was
due, it is said, to the telephone wire dropping on the
trolley wire.
S.

A

Ohio Telephone Notes.
Owing to the fact that the workshop inspectors
have been making a campaign against the employment of children and persons under legal age at
night, the telephone companies in Cleveland and
other cities have had to rearrange the time of

many

of their operators. Girls under 18 years of
age are not allowed to work at night, so it has
been necessary to change the day operators in
many cases to the night shift, in order to put
some of the younger girls on day work. The
night work is lighter and much easier for the
young girls, but the companies preferred to follow
the requests of the inspectors.
The capital stock of the Citizens' Telephone
Company of Delaware has been increased from
$125,000 to $200,000.
The Ashtabula Telephone Company has purchased a lot and will erect an exchange building,
as well as make other improvements.
lot adjoining the main exchange has been
purchased by the Cleveland Telephone Company
for an addition. Although the company has an
immense amount of space in its large seven-story
building, it has been crowded for some time.
Directors of the Cincinnati and Suburban Bell
Telephone Company have declared a quarterly dividend of two per cent, on the stock. This is an
increase of two per cent, a year and puts the
stock back upon an eight per cent, basis, a reduction having been made in igoo. The usual six
per cent, on the yearly earnings for the girl employes has also been declared for a Christmas
present, while the men got turkeys and oysters.
dividend of three-fourths of one per cent, has
been declared on the common stock of the United
States Telephone Company, payable January 1st,
and VA. per cent, on the preferred stock, payable
.

A

A

January

loth.

The Cuyahoga Telephone Company

of Cleveland
has declared a quarterly dividend of one per cent,
on common stock and T.y2 per cent, on preferred
stock, payable January 20th and February 1st, respectively.

The Pierpont Bell Telephone Company of Pierpont. Ashtabula County, has been incorporated with
a capital stock of $10,000 by D. M. Mallory and
others.
A meeting of the district superintendents of the

—A

December n.
telephone line is being
in
the Bulgarian port of Bourgas
will connect the town with the leading com-

Paris,

constructed
It is stated that the Tri-State Telephone and
Telegraph Company has again entered East Grand
Forks, Minn., although it is without a franchise
there.
Connection was secured by running the
wire over private ground from a direction where
it was possible to
do so without crossing public

is

Continental Europe.

C.

Baily of the Richmond Home
Telephone Company, has had so many inquiries
relative to his concrete telephone pole that he has
deemed it advisable to patent it and has filed his
application.
Mr. Baily says that in time concrete
poles will be in universal use.
According to a recent tabulation by the Indiana
State Tax Board, there are 351 Independent telephone companies doing business in Indiana and
operate 182,180 telephones. The total capitalization
is
$13,678,220, with outstanding bonds of $4,313,The gross earnings for the year ended June
360.
30th were $2,802,564, and the net earnings amounted
The operating expenses are given
to $476,839.98.
and the improvements made and
at $2,219,113,
paid for out of the earnings is reported at $106,When compared with 1905, the number
611.66.
of telephones increased 37,150 and the net earnings
were greater by $47,796.18.
The New Home Telephone Company of Bloomfield

CORRESPONDENCE.

Central Union Telephone Company was held at the
of Division Superintendent E. A. Reed in
Columbus on Thursday of last week. The visitors
were guests of Mr. Reed at the Ohio Club for

office

Gross output
Returned

1906.

1905.

151,208

183,470
49,o75

57,7n

Net output
January I to November
Net output

93,497

134,395

1,317,801

1,111,247
5,591,811

30:

Outstanding November 30

7,016,059

The company has

declared its regular quarterly
dividend of two per cent, payable January 15th.

GENERAL TELEPHONE NEWS.
Northfield (M'inn.) Telephone Company has
been incorporated with a capital stock of $25,000.

The

The Miltonvale Telephone Company
incorporated at Miltonvale, Kan.

has

been

The Washington-Navasota Telephone Company
Navasota, Texas, will
system in Grimes, Brazos

of

construct

a

telephone

Washington coun-

ah'd

ties.

Citizens' Telephone Company of Grand RapMich., will have a new home in Reed City
when a $3,500 brick structure, 24 by 40 feet, is
completed by the company. It will be of the
renaissance type of architecture, with pressed-brick

The

ids,

front.

The contract for the construction of the newly
organized Independent Telephone Company's plant
in Omaha, Neb., has been awarded to the CresPortland, Ore.
of
Construction Company
cent
The cost of the plant, it is said, will be $1,000,000,
and it is to be put in operation within a year.

Among the telephone companies recently formed
are noted the Ringwood Telephone and Telegraph
Winfield Parish
Company of Ringwood, Okla.
Farmers' and
Telephone Company, Royal, La.
Merchants' Mutual Telephone Company, Nemaha,
Neb. Dawson County Mutual Telephone Company,
Lexington, Neb.
;

;

;

Manager Van Dyke announces

that bids are beconstruction of a two-story
building, 35 by 30 feet, at Wallace, Idaho, to be
taken entirely by the Rocky Mountain Telephone
Company. The system throughout the town is to
be reconstructed, the contemplated improvements

ing

to

asked

for

the

cost $50,000.

According

to

plans

filed

at

the

city

engineer's

Home

Telephone Company will have two
underground-conduit systems to supply the business district in Spokane, Wash. The contractor
has begun excavating for the $60,000 building to
be erected in Spokane. The conduits will be built
by the Empire Electric Company, a subsidiary concern of the Home company.
office,

the

The Quincy Home Telephone Company

has com-

Mississippi River from
On the east side
Quincy,
of the river they erected a steel tower, 105 feet
high and on the west side of the river the bluff
span of No. 10
rises 225 feet above the river.
galvanized-iron wire was placed between the two
The iron wire
points, which are 2,600 feet apart.
will later be replaced by a special steel wire.
pleted

line across the
to Hannibal,
111.,

its

Mo.

A

Temporary offices have been established in Spokane, Wash., by the Interstate Telephone Company. Wires have been installed and the new
service is in operation. Most of the towns in the
Idaho panhandle are reached direct by the new
system. In addition to Cceur d'Alene', Rathdrum,
Sand Point, Wallace. Wardner and the mining
towns in the Cceur d'Alene district, the company
headwaters of the St.
the
to
also has wires
Maries and St. Joe rivers, reaching all of the
towns along these streams.

which

mercial centers of the region. The principal firms
of the town intend to connect their establishments
with their agencies in the provinces, and ,the line
will thus be called on to render considerable service.
At the same time the erection of the new
system will give a market for a large supply of
instruments and wiring. In the same locality the
Municipal Council seems disposed to go into the
lighting of the port and the principal 'streets, seeing that some of the trials which were made lately
show that it would be very satisfactory. Private
lighting in a number of residences and stores, also
upon many of the docks, would no doubt follow
such a move.
In the north of Italy a project is being considered for an electric tramway to run from Gallarate to Pozzolo and Oleggio. The starting point,
Gallarate, is a station on the electric railroad
which runs through the region from Milan. An
assembly, formed of the mayors of the different
communes and other authorities, approved the report, which was presented relating to the project,
which had been drawn up by the Societe de la
Mediterranee, which was charged with the building
and running of the new line, and decided to recommend the communes to vote the necessary funds
for this purpose. At Rome a concession is to
be granted by the municipality for the building
of a new system of electric tramways, and the
matter is in the hands of a syndicate which is
formed for operating the lines.
On the occasion of the Paris automobile show
a concourse of low-carbon gas generators and
motors is to be organized, with a view of demonstrating the utility of such motors for different
purposes. They are well adapted for running dynamos, as has been proved in many cases on the
Continent. It is desired to bring out the advantages of a compact outfit, composed of a producer,
motor and dynamo, and only such complete groups
are to be entered in the present competition.
technical commission will give each one of them
a thorough test and will draw up a report upon
their performance, awarding prizes in which will
be considered the simplicity of setting up and
working, security and health, and expense of fuel.
One of the most recent hydro-electric enterprises
in Italy is the new power plant which was opened
up not long ago at Viterbo. It is situated on the
River M'arta, and a dam is erected across the
stream about a thousand feet above the San Savino Fall. From the offtake basin, a canal, one
mile long, leads to the main settling basin, which
penstock leads
has 120 square yards' surface.
from the basin to the hydraulic station, which
contains three generating groups, each one giving
500 horsepower. Francis turbines are used here
upon a net head of water equal to 180 feet. The
wheels are furnished by Riva, Monneret & Co. of
Milan, while the electric outfit comes from the
Savigliano firm of Turin. Designed for 400 kilowatts, the alternators run upon 10,000 volts and
50 cycles. To supply the town of Viterbo, a pole
line runs from the station, containing two singlephase lines, each having a developed length of 10
miles. In the sub-station erected in Viterbo there
is
a bank of 50-kilowatt step-down transformers,
.

A

A

which

work

upon

260

and

150-volt

secondary

mains.
In the region of Alsace there are a number of
mines which are well equipped with electric outfor lighting the mines and the buildings, as
fits
well as for operating electric motors for many
purposes. The Sarre and Moselle Company at
Karlingen operates a mine plant which may be
taken as an example. A central station is erected
having four main groups, giving a total of 2,600
kilowatts and sending 5,000-volt current into the
mine. For hauling of the loads five large motors
of 500 horsepower are employed, and the system
of air fans takes as high as 175 horsepower. The
mine uses motors for many other purposes, and
these range from one up to a hundred horsepower,
operating the shops and different kinds of mine
machines, and at present there are about 120 in use.
On account of the increase in the telegraph traffic
between Germany and Norway, the administrations
of the two countries decided to lay a new subcable
between Cuxhaven and Arcudal.
marine
designed mainly for the transmission of
It is
'

messages between

Hamburg and

Christiania,

and

409 miles in length. This cable was laid a few
months ago by the cable ship Stephan.

is

Great Britain.
London,

December

12.

—The

first

electric

car

has at last crossed Westminster Bridge. This is
a consummation which has been devoutly desired
for many years, and the London County Council
deserves well at the hands of the people of London, to whom this tramway will save many a
trudge in the wind and rain. The tracks are laid
close to the curb both on the bridge and along
the Victoria Embankment, and thus there is left
a clear roadway of 40 feet for ordinary vehicular
traffic.
The conduit construction has been adopted,

;
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record created- by the speed with which
has been laid. Some dissatisfaction has
been caused by the slight lopping off of the trees
that has been necessary, but Parliament put it
upon the council to keep near the curb, and therefore the responsibility rests with it and not the

and
the

a

line

council.

electric-power scheme for the Rand has
caused a good deal of controversy in the lay press
for a long time, but now that long advertisements
are being published concerning the 700-mile transmission scheme from Victoria Falls, a protest has
Mr.
at last been made in the electrical press by
Robert Hammond. This gentleman, it will be remembered, read a paper before the British Asso-

The

ciation in South Africa last year, in which he gave
detailed estimates showing that a steam-driven station, erected at Vereeniging, only a short distance
away, could supply a certain stated output at less

two

than

a

cents

The burden

kilowatt.

now

.

of

M'r.

such

a
the other in point of
price, and with a much greater security in the
matter of continuity of supply.
new engineering society is being formed
London under the title of Associated Municipal

Hammond's
scheme

letter

could

to

is

prove that

beat

easily

m

A

(Greater London). As this
Electrical Engineers
indicates, the society includes all the London and
Greater London municipal electrical engineers, and
a small edition of the Municipal ElecAssociation. Mr. Sydney Baynes, the electrical engineer to the St. Pancras Borough Council,
which has the largest and most flourishing municipal undertaking in London, is the first presiradius of 20 miles is taken as the area
dent.
of the society, and in addition to the chief engireally

is

trical

A

of an "undertaking, the chief assistant may
claim membership. In connection with the
very numerous engineering societies which exist
over here, and which all have very similar functions, it is interesting to notice that the proposal
to amalgamate the three tramway associations has

propositions for the purpose of installing a system
in

states that the
city is in a bad way for electrical power, and many
of the street lamps have to be shut off for want
of sufficient .power. It is understood that the
Winnipeg Electric Company will furnish the city

some of its Lac du Bonnet power.
The town of Fort William, Ontario, will

failed.

The Electromobile Company, which

is responsible
presence of so many private electric vehicles in the streets of London, has made a profit
new
of some $30,000 during the last year.
garage is being built at a cost of $125,000, and
cars
as
the company challenges petrol or steam
regards economy of running, in comparison with

for

the

A

most recent wireless-telegraph licenses granted by the postmaster-general was to
the National Electric Signaling Company, which
at once proceeded to erect its station at Macrahanish, on the west coast of Scotland, for the
purpose of experimental work between Great BritUnfortunately, during
ain and the United States.
a severe gale, last week, the tower collapsed, and
much expense and labor were thus brought to
nothing. The mast was 450 feet high, and was
Stays were used
set loosely in a sort of socket.
as supports, which were anchored to huge blocks

One

of

the

of concrete.

Great interest is being taken here in the new
Poulsen system of wireless telegraphy, and last
week a lecture was given at Newcastle, under
the patronage of Lord Armstrong, by Mr. McNeil
Maskelyne of London. Mr. M'askelvne read the
lecture for Mr. Poulsen, and Sir William Preece,
K. C. B.. and Mr. John Gavey. C. B. (past and
present engineers-in-chief to the General Post-

were present.

office),

It

was

stated

that recently,

with one kilowatt, perfect communication, day and
established between Copenhagen and
North Shields (in England), a distance of 530
miles, 150 miles overland, with a mast only 100
feet high.
A further instance of a large colliery company
with several mines close together erecting its own
electric generating plant, has to be recorded.
This
Collieries Company, near Gatesis the Pricstman
some
six
seams
being
at
present
head,
worked.
The whole of the mines are equipped for electric
working, with ordinary apparatus, but in addition
there arc two special features, viz., a hoistingplant, consisting of an Ilgner converter set, comprising a 33-brake-horsep.ower three-phase motor,
generator, exciter, etc., nil supported on one bedplate, mupled by rigid and flexible couplings, and
run at T.200 revolutions per minute. The other
feature is an electric coke-oven loading car, which
lias a capacity of four tons, and is driven by a
ro-horsepower C. C. motor, fed from an overheadnight,

was

trolley

line.

G.

Dominion

of

Canada.

—

Man.. December 22. H. N. Ruttan,
has recommended to the City Coun'-il
'ating plant be installed
that an additional g
pumping purposes, in connection with the
for
waterworks, in (lie- extent of t,ooo horsepower, al
.-in
estimated cost 'if $80,000.
The ratepayers voted 011 December 18th for government and municipal ownership of telephones by
in
almost evi ry tow n and mulargi
ma iorit h

Winnipeg,

city engineer,

premier

of Manitoba,
i:, id
that Ik- will at
trrange for the building of at least 1.000 miles of long-distance lines.
City Engineer Keely "I Edmonton, Alberta, lias
mil
[uin
into waterpower
left for ca t'lr

iiii

ipalit

R.

I

'

Roblin,

1

.

witli

build

an eight-mile extension to the municipal streetrailway system at an estimated cost of $83,000.
The materials which will be required include 750
tons of 60-pound T-rails, 2,520 pair of 60-pound
angles, 2,520 copper bonds, seven miles of No._ o
trolley wire, seven miles of No. o feeder wire
and 600 cedar poles. Tenders for the above supplies and other small appliances will be called at
an early date. Address A. McNaughton, town
Col. T. A. Potter of Mason City, Iowa, who is
interested in a number of Independent telephone
systems in the United States, is in the Winnipeg

General Hospital, recovering from an operation for
apendicitis.

Electric Street Railroad Comissued orders forbidding passengers to
travel in the vestibules of its cars and also prohibiting smoking on any of the closed cars. The
order is being strictly enforced.
The consulting board of the Winnipeg powerplant construction has decided that Col. H. N.
Ruttan, William Kennedy, Jr., and Prof. Louis
Herdt will be paid a salary of $40 per day and
traveling expenses, while absent from Winnipeg,
for a minimum time of service of 45 days, the

Winnipeg

The

pany has

engagement

date from

to

New

December

$372,448;

Holders of the Southern New England Telephone Company's stock have taken the entire new
issue, amounting to $2,200,000, at^ par.
The company's capital now amounts to $7,700,000.
On December 13th the Boston aldermen, in committee of the whole, voted to grant a franchise
the Metropolitan Home Telephone Company,
an alleged competitor to the New England Tele-

to

and Telegraph Company. The aldermen
indorsed this action. The franchise gives
locations for wire conduits in any street in the

phone

,

later
city.

On December 13th the Boston aldermen killed
the order authorizing municipal lighting. The vote
was seven to five, the measure failing to receive
the necessary two-thirds of the votes cast.

England.

struck.

The Consolidated Railway Company has bought
and

of

franchises

the

Bennington

Valley Electric Railway Company.
The Consolidated company is building an electric
railway between Williamstown, Mass., and Bennington, Vt. The Bennington and Hoosac Valley
company's officials will operate the road for the

Hoosac

present.

The Connecticut Railway and Lighting^ Company
has begun the construction of an electric railway
between Branford and Stony Creek, Conn. New
York, New Haven and Hartford Railroad Company officials state that the New England Investment and Security Company has no connection
with any negotiations relating to the control of
the Connecticut Railway and Lighting Company's
system of electric railways.
Arthur A. Isbell of North
"

perfecting

a

wireless-telegraph

Adams,
system,

Mass.,

be

to

is
_

in-

stalled on Greylock Mountain, in Western Massahas been employed in
chusetts, next summer.
setting up wireless stations in England and Scotland.
set up a station at the foot of Greylock

He

He

summer and caught messages going between
Cape Cod and New York.
The Harvey Hubbel Company, manufacturer of

last

electrical

specialties

an

additional

build
high,

and

machine

screws, is to
building five stories

factory
long and 52 feet wide in

Bridge114 feet
Conn.
The yEtna Construction Company of New Haven, Conn., has been incorporated. It has a capital of $200,000 and will build and equip electric
William
Morehouse,
A.
Samuel
railways.
C.
Sperry of New Haven and John M'. Walton of
Norwich, Conn., were the incorporators.
George Burnham of Tuft's College recently lectured on "Electricity and Magnetism" before the
port,

Stationary

Engineers'

Association

of

Haverhill,

Mass.

The Boston Suburban

Electric Companies' trushave declared the regular quarterly dividend
and make the following- report for the years ended
InSeptember 30, 1906, and 1905, respectively
come, $198,780, $164,556; expenses, $45,260, $30,tees

:

594; net income, $153,520, $133,962; dividends, $117,(deficit);
$88,196; surplus, $35,723, $45,766
797,
previous surplus, $56,123, $10,358; total surplus,
$91,846,

$56,124.
F. Perry of Brooklinc, Mass., treasurer

and
owner of the Norwood, Canton and
Sharon Street Railway Company, died on December 5th.
lie was horn in New Bedford, Mass.,
in
He
1850, and had been mayor of that city.
built the Norwood,
Canton and Sharon electric

John

principal

railway.

The

Massachusetts Electric Companies' report
the year ended September 30, 1906, as follows, the second figures being for 1905
Gross
earnings, $7,518,240, $6,734,127; operating expenses,
$4,883,552, $4,456,393; net earnings, $2,634,688, $2,charges, $1,594,502, $1,543,514;
balance,
277,824;
for

:

to

New
City,
called

York.

December

22.

— Bids

for

.

city

They are to
were
for this week.
be opened on December 31st, but the contracts will
not go into force before January 1st. In round
lighting

_

property

right

New York

—

and

(Mass.) aldermen have granted
carry freight and baggage to the
Newton, Lexington and Boston, and Waltham
street-railway companies.
The National Wire Corporation of New Haven,
Conn., was placed in the hands of temporary receivers this week, at the request of the National
Henry L. Hotchkiss,
Steel and Wire Company.
president of the L. Candee Rubber Company of
New Haven, and Homer Wise of New York, vicepresident of the National Steel and Wire Company,
were appointed receivers. The National Wire Corporation's balance sheet, dated November 26th,
shows that the company is solvent, with assets
valued at $9,625,579 and a surplus of $94,445. B.

the

R.

13th.

Boston, December 22. After devoting several
days to practical tests of street-car fenders, with
sand-stuffed dummies as victims, the Massachusetts Railroad Commission has concluded its investigations along that line and will now prepare
a report for the incoming Legislature. About a
dozen fenders were tried, not one of which proved
an absolute safeguard to the person struck, without regard as to whether the person was standing
A very few of them
or lying on the track.
demonstrated that they would save the victim from
serious injury in case he was standing when

the

1906

The Waltham

clerk.

cars.

electric

29,

$1,040,186, $734,310; dividends, $710,406,
surplus, $329,780, $361,862 (deficit).

Edmonton.
Alderman Gibson of Winnipeg

neer
also

December

s

figures $3,250,000 will be spent by the city in 1907
This
to light its streets and public buildings.
price will be somewhat in excess of what has
been spent in former years. Although the price of
gas and electric current has gone down in recent
years, the growth of the suburbs makes the larger

investment imperative.
Complaints from the Board of Health concerning
flat car wheels have been heeded and as a result
appliances have been installed in shops of the
Metropolitan Street Railway Company for the
quick repairing of flat wheels.
Dr. Darlington
of the board says the company is now experimenting with a new steel wheel on the Twenty-third
Street cross-town lines, the adoption of which may
result in flattened wheels becoming- an impossibility.

The Hudson Companies, the corporation building
the great system of tunnels which are to connect
Manhattan with New Jersey, invited New York
reporters over to Jersey City to-day to see the
work that is being done toward the realization of
the scheme. The tunnels under the Hudson are all
either completed or well under way; the great
stations in Manhattan are going up, and it will
soon be known exactly when it will be possible
for the traveler to go all over Manhattan, Brooklyn, and the Bronx, as well as a large part of
New Jersey without ever coming to the surface
of the earth. As is known, the Hudson Companies
are boring four tunnels under the Hudson, two
of them running from Montgomery Street, Jersey
City, to Cortlandt and Fulton streets, New York,
and two connecting Morton Street, Manhattan, with
Fifteenth Street, Jersey City. In Jersey City and
Hoboken, running parallel with the river, will be

another tunnel which, when finished, will connect
the Jersey City and Hoboken stations of the Pennsylvania,

Erie and Lackawanna railroads.

& Naumburg

of this city, who recently
replaced the shafting and belting in their factor}?
by individual motor-drive, have purchased from
Allis-Chalmers Company a new electric generating
unit consisting of one of that company's wellknown "Reliance" engines direct-connected to a
200-kilowatt generator. The generator will furnish
direct current at 240 volts.
The management of the City Railway Company
has issued an order to the effect that on and after
New Year's Day passengers on surface cars will
obtain all transfers from conductors, and not, as
heretofore, at certain points receive them from
transfer agents at street crossings.
Oren Root, Jr.,
general manager of the company, believes that the
former method occasioned considerable trouble to
the patrons of the lines, which will now be
eliminated.
The Electrical Trades Society of New York
has held its eleventh annual meeting and dinner.
The officers elected are President, R. B. Corey
vice-president, W.
E.
Carmichael of the Diehl
Manufacturing Company; treasurer, B. H. Ellis, of
the Manhattan Electrical Supply Company.
The
directors, holding office for various terms, are:
John H. Dale ;> the Dale Company; John Bray,

Jones

.

:

Western

Electric

Company

;

Ellis.

M'r.

Corey and
C.

I.

Mr.
C.

Ohio.

—

Cleveland, December 22. Solicitor Stage has announced that Cuyahoga County cannot sell current
for light and power from the proposed new plant
to be erected for furnishing service to the county
buildings that will be included in the group plan
at Cleveland.
The plan had been to have one
lighting and power plant to supply current for

December
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both the city and county buildings, the current
being sold to the city.
Options have been secured on all the springs
and resort property at Magnetic Springs by the
Kenton, Magnetic Springs and Southern Traction
Company. It is stated that new buildings will be
erected and the property put in excellent shape
for a

summer

resort.

Arrangements have been made by the Indiana,
Columbus and Eastern to secure private rights-ofway for its line between Columbus and Newark.
At present quite a portion of the line is on the
public highway and the cars cannot make the speed
required.

Plans

for

the

consolidation

of

Cleveland

the

and Southwestern, the Ohio Central and the Cleveland, Ashland and Mansfield, owned largely by
the same people, have been approved by the diThe Cleverectors of the first-named company.
land and Southwestern has 135 miles of track,
the Ohio Central 29 and the Cleveland, Ashland
and Mansfield 43.
The receivership of the Springfield and Xenia
Road of Springfield has been ended and the receiver will be discharged soon.
The bondholders
bid in the property some time ago and most of
After
the payments have been made in bonds.
the expenses and fees are paid there will be
little
cash for distribution.
The Interurban Station Company of Toledo has
been incorporated with a capital stock of $10,000
by lohn C. Reid, William F. Nutt and others to
build a union station upon ground which has been
purchased for that purpose.
T. W. Latham and associates of Cleveland have
purchased a controlling interest in the Mansfield
Railway, Light and Power Company of Mansfield
from Rudolph Kleybolte & Co. of Cincinnati.
The company operates the local railway and light
plants and a line extending to Shelby Junction.
It is said that this deal assures the construction
of the proposed line from Mansfield to Mt. Vernon
and Newark, which would give a short line between Cleveland and Columbus.
O. M. C.

Northwestern States.

A

Power and Railway

president.
will be held on January
is

15th
Wis., for the purpose of voting on
municipal
lighting
plant.
the proposition of a
new electric generating station with concrete
special

election

Ashland,

at

A

dam and equipment

be built at Marquette,
Mich., by the Municipal Light and Power Commission. The addition to the present plant will
cost about $97,000.

The

Falls

will

Electric

Company's plant
by fire. It

Falls, Minn., was destroyed
rebuilt until spring.

phase transmission lines are to be suspended from
steel towers, one-seventh of a mile apart.
Edwin Hawley, who is prominent in the Western Pacific Railway, is president of the Great

Western Power Company of California as well as
the Western Power Company of New Jersey, with
headquarters
in
New York.
The last-named
corporation is the holding company while the
Great Western Power Company, with its main
office in San Francisco, is the operating company
and is preparing to build the plant in Plumas
County.
Work is now in progress in the tunnel on the Feather River.
Mr. Viele, of Viele,
Cooper & Blackwell, of New York, who have
charge of the engineering work, has gone East
after making arrangements for pushing the work
through the winter with quite a force of men.
The United Railroads, although hampered by
strike and riot indulged in by its imported Greek
track laborers, has placed several more reconstructed trolley cars in operation. Electric cars
are again running on Post Street.
Haight Street
trolley line is to be started up this week.
The Los Angeles Gas and Electric Company suffered losses estimated at $50,000 on the night of
December 19th, as a result of a fire which destroyed the switchboard in the transformer room
of the company's plant in Los Angeles, Cal.
Nine
out of 12 generators were put out of commission
and the lighting service was demoralized by the
putting out of 300,000 incandescent lamps on the
company's circuits.
The exact origin of the fire
is

unknown.

The

hydro-electric transmission system, projected
by the Eel River Power and Irrigation Company,

upon which a good deal of construction work was
done last year, will be completed as rapidly as
conditions will permit by the Snow Mountain
Water and Power Compan}'. Both concerns were
financed by George W. Scott, W. W. Van Arsdale
of San Francisco and their associates. Work was
suspended after the San Francisco fire.
A large
concrete dam has been built. A 5,400-foot water
tunnel, about four by six feet in cross-sections, has
been driven through the hills connecting Eel River
20-mile
with a branch of the Russian River.
three-phase transmission line will supply the town
of Ukiah with electric power and about 125 miles
of lines will extend down the Russian River Valley to a number of prospective markets for power.
The proposition to sell the California Street
Cable Road to the United Railroads has been
rejected by action of the holders of 3,843 shares
Although they
of the stock at a recent meeting.
represented a majority of the stock the dissatisfied
faction was headed by J. B. Stetson, the president
There is $180,000 in the treasof the company.
ury and the receipts since the cable road resumed
operations, August 18th, with four cars, have been

A

—

Minneapolis, December 22. Preliminary sketches
have been prepared for a street-railway system at
Grand Forks, N. D. The proposed plans provide
for a power plant and 17 miles of track.
The Iowa Railway, Light and Power Company
has filed articles of incorporation, to succeed the

Marshalltown (Iowa) Light,
Company. Hamilton Brown
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at Cannon
will not be

The Minneapolis General Electric Company has
operating its new power plant at Taylors

started

Only 1,500 horsepower is being genFalls, Minn.
erated at present, although the power house has
a capacity of 12,000 horsepower.
The Omaha and Council Bluffs Railway Company is planning on spending about $2,000,000 in
improvements to its system. Two interurban lines,
aggregating 35 miles in length, are planned.
The electric-light plant at Ames, Iowa, is to be

improved and new machinery

installed.
secure an electric-light

Efforts will be made to
plant at Blue Hill, Neb.
At a meeting of business men at Brainerd,
Minn., the proposition of the Brainerd HydroElectric Power Company to furnish the city with
power was indorsed, and the council will be asked
R.
to give it a contract.

'

It is understood the company is in
street.
the market for a 5,000-kilowatt steam turbine
three-phase generating set for one of its local
stations to relieve the shortage of electric power
in San Francisco, although it has three 5,400horsepower gas engines direct-connected to Crocker
Wheeler three-phase generators at its new plant
These three units were
six miles from the city.
to have been ready to provide a supply of power
for the United Railroads whenever needed, under

retail

a contract effective January 1, 1906. Temporary
shortages of power on the United Railroads system
have occurred frequently during the last few
months, and the new gas engines have not yet
A.
carried the load as far as is known.

Holmes, assistant superintendent of
Electric Company's Clinton Street
(Chicago) plant, whose home was in Park Ridge.
111., died on December 19th at the age of
34 years.
Mr. Holmes graduated from Cornell University
with the class of '95. He was with the Crane
Company of Chicago for about five years and has
been with the Western Electric Company since
1900.

Dr. Herbert B. Harrop, who has been for six
years chemist for the Milwaukee Gas Light Company, has been appointed engineer of works of the
Rio Janeiro Tramway, Light and Power Company, Rio Janeiro, Brazil, S. A. Dr. Harrop is
the author of several scientific works and has a
number of industrial inventions to his credit. The
company with which he will be associated controls
the gas, electric-lighting, telephone and traction

San

Power Company
the

December

Francisco,

stage in

js

still

20.

—The

Western

occupying the center of

San Francisco

at

present.

A

fairly

complete statement of its financial resources has
been given out, although there are rumors that
the great consolidation plans are not entirely
financed yet.
The proposed bond issue of $25,000,000 would hardly be sufficient for building the
new electric-power transmission of 175 miles to
San Francisco and buying out the Pacific Gas and
Electric Company's extensive property in the city
and through the state, for which it is understood

Mr. E. P. Wright, well known in the telegraph
and telephone business, died at his home in Cleveland, Ohio, on December 18th at the age of 70
years.
He was born at Hammondsport, N. Y,
on April 14, 1836.
Soon after Morse's inven-'
tions M'r. Wright became an expert operator and

The latter comnegotiations are in progress.
pany's various plants in California have been appraised by a party of engineers and accountants.
The power house will be large enough for eight
generating units, but only four units will be inIf the plans to construct hydrostalled at first.
electric generating units of 15,000 horsepower each
are carried out, the capacity of the initial inIt will
stallation will then be 60,000 horsepower.
take nearly two years to complete the system
under favorable conditions. The I. P. Morris
Company has prepared preliminary plans for waterwheels rated at 18,000 horsepower each. It is also
reported that the waterwheels and generators will
be carried on vertical shafts, and the pressure
The threepipes will be five feet in diameter.

Electric

Railway Company.

Frank Bracelin of Anoka, Minn., has been made
manager of the Northwestern Telephone Exchange
Company at Grand Forks, N. D.
William Morrison,
tery inventor,

Nevada,

in

who
is

is

well-known

the

storage-bat-

now engaged

making

a

brief

in gold mining
holiday visit in

Chicago.

Franklin has resigned from his position
J.
as superintendent of the lines of the Tacoma Railway and Power Company and will occupy a similar position with the Portland Railway and Light
Company. F. A. Boutelle will succeed Mr. Franklin with the Tacoma company.
C.

Louis

Glass,

general

manager

of

the

Pacific

Telephone and Telegraph Company, has
returned from a trip to Manila, where he found
Telephone and Telegraph ComPhilippine
the
much improved in extent and
service
pany's
Mr. Glass is president of the latter
quality.
company, which is a Bell interest, with a good
He
deal of San Francisco capital invested in it.
States

that the Filipino
satisfactory, and are of

says

man

said to have been the first

is

in the country
sound. In 1857
Mr. Wright went to Cleveland as an employe of
the; telegraph
interests, and when the Western
Union Telegraph Company was organized he became an official. In 1891, when he retired from
active business, he had completed a term of 30
years as superintendent of the fifth district of the
Western Union. Owing to his interest in these
matters, Mr. Wright became an expert electrician
and was the inventor of several instruments and
improvements in the telephone line.
repeater
invented by him and George B. Hicks is still in
use.
When the Cleveland Telephone Company was
organized Mr. Wright became its first vice-president and was a director at the time of his death.

read

to

telegraph

messages

by

A

ELECTRIC LIGHTING.
Tracy,

Minn., will install
about $12,000.

a

modern

lighting-

plant to cost

D.

M'.

Dean contemplates

light plant

in

establishing an electricValparaiso, Neb.

R. A. Bushnell has asked the city of Wessington
Springs, S. D., for an electric-light franchise.

The Sioux
a

private

City

(Iowa)

electric-light

Boat Club

plant

at

will

Riverside

install

Park.

The plant of the Saratoga (Wyo.) Electric Light
Company, which was destroyed by fire, will be rebuilt.

The question of issuing electric-light bonds will
be submitted to the voters of Lohrville, Iowa, on
January 7th.

The Missoula Light and Water Company of
Missoula, Mont., has been incorporated with a capital stock of $400,000.
The Caney Electric Light and Power Company of Caney, Kan., has been incorporated with
a

capital

stock of $15,000.

The Chester County

Electric Company of Avonhas secured a 10-year contract to light
of Newark, Del.

Pa.,

town

Work

A. L. Doherty has been appointed general agent
at Beloit, Wis., for the Rockford, Beloit and Janesville

Rio Janeiro.

in

facilities

the

PERSONAL.

and

Howard B.
the ^Western

dale,

Pacific Slope.

Spanish

Andrew J. Conlin has resigned the superintendency of the Simplex Electrical Company in Cambridgeport, Mass., and he and ex-Mayor John
H. H. McNamcc of Cambridge are preparing to
go into business together as manufacturers of insulated wire and cables, with factory at Hyde
Park, Mass.

$101,633.

The San Francisco Gas and Electric Company,
operating the gas and electric service of San
Francisco, under the Pacific Gas and Electric Company, is increasing its service with the growth
The Fillmore Street
of the new San Francisco.
Improvement Association has had 104 arc lights
put up along the business portion of this new

languages— English,

use of three
Tagalog.

girl
operators are verynecessity proficient in the

will soon be commenced on the underground system of the Houston Lighting and Power
Company in Houston, Texas.

Bids will be received March 7, 1907, for lighting
the streets of Natchez, Miss., for a period of 10
years. George T. Eisele is city clerk.

The City Council of Brownville, Texas, is arranging to establish an electric-light plant at that
place

at

a

cost

of $75,000.

F.

Champion

is

sec-

retary.

At a meeting of the Lakewood (Ohio) council
on December 17th, a proposition to sell the municipal electric-lighting plant
was carried. The
plant

will

be disposed of to the highest bidder.

Bids will be received January 3, 1907, for furnishing all street lighting in Green Bay, Wis., with
arc lights of 2,000 candlepower or 1,200 candlepower, the contract to run for a period of 10
years.
Plans and specifications are on file. J. E.
Shanghneseey is clerk of the Lighting Board.
Electric Company of Los Angeles,
ordered for its hydro-electric plant on
the Kern River at Edison, Cal., eight Allis-Chalmers direct-current motors, with controllers and
gearing equipments, to be used for operating 28-

The Edison

Cal.,

has

inch

gate

valves.

series-wound

The motors

machines

of

the

will be 120 volts,
vertical-shaft type,
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and especially adapted to the servThis company has installed on the

fully enclosed,
ice required.

Kern River

3,200-kilowatt Allisdirectgenerators,
Chalmers
connected to
Allis- Chalmers hydraulic turbines,
forming one of the largest long-distance transmission plants on the coast.

Caliente five
alternating-current
at

A

special election has been ordered in Marion,
to vote a special tax to create a fund for
The city has for the
a commercial lighting plant.
last 14 years owned and operated a plant for street
lighting, and it now proposes to compete for the
commercial lighting. The council is now securing
estimates from various electrical companies to deInd.,

termine the probable cost of equipment.

ELECTRIC RAILWAYS.
Utah Light and
Railway Company, plans were drawn up for imAt

a

recent

meeting of the

provements and extensions of the company's system which involve an expenditure of $3,250,000.

The Rapid River Light and Traction Company
of Rapid City, S. D., proposes to build a power
plant on Rapid Creek at a cost of $250,000. T. N.
Blockhart can be addressed.

rotary transformer for the Walla Walla
(Wash.) Valley Traction Company is being put in
place at that city and it is expected that the electric railway between Walla Walla and Freewater
will be in operation by January 1, 1907.

interior ceiling forms, pendant forms, weatherforms, arc burst and "anti-night" fixtures
supplies.
One of the novel articles is a

ries

proof

and

socket which is designed with the lamp projecting
right angle to the supporting socket.
In the
front of the catalogue are illustrations of representative modern buildings which have the Benjamin wireless-cluster installations.
at a

The

interesting article entitled "America's AmazAdvance," written by Mr. Richard H. Edmonds, editor of the Manufacturers' Record, for
the December issue of Review of Reviews, has
been reprinted in pamphlet form. Mr. Edmonds

ing

says

that until

by January

The matter

of one-cent-per-milc interurban fares

becoming a real issue for the Indiana Legislature, which convenes next month.
The several
bills seems to have the endorsement of the members
The
of the Legislature and the people in general.

learn

to

think

in

billions

of waterpower and
applied to manufacturing.

development

trical

appliances

as

electrical

bills.

According to the tax statements filed with the
city treasurer of Milwaukee, Wis., the gross receipts of the Milwaukee Electric Railway and Light
Company and the Milwaukee Light, Heat and

Company for their fiscal year aggregate
The total tax to be paid to the city
$4,189,015.48.
is $209,450.92.
The amount paid the city in 1905
was $191,445.34.
Traction

The

Indianapolis and Eastern Traction Company
has been denied a permit for a switch to run cars
into its new freight and passenger station, which
has just been completed at Knightstown. The council
demands that the company stop all the local
cars at every crossing inside the corporation limits,
and the limited cars at four stops, including the station, and also pave the street in front of the station
building.
At present the company stops its cars
at only a few streets, and the limited cars only at

the

station.

The Indiana Union Traction Company has

let

a contract to Shepherdson & Hawkins for all of
the construction, with the exception of the steel
structural iron work for the new car shops to be
built in

Anderson.

The

contract for the structural
iron work was let to the Indiana Bridge Company
of Muncie.
The shops will cover three acres of
ground and cost $160,000. The company will repair
and build new cars, and do the repair work for the
entire system.
There will be 18 tracks leading into
the mam building of the shop, and it will be possible to work at one time on 40 or more cars.
The
building will be as nearly fireproof as possible.

The York

Street Railway Company has purchased the franchises and all other interests of
the Philadelphia Companies in York,
Pa.
As a
result the York Street Railway Company will
ask
from the city the right to build such lines as
were formerly requested by the Colonial Street
Railway Company and the Penn Park Street Railway Company, both of York, as well as the
King Street and Carlisle Avenue Street Railway
Company, the York Intramural Street Railway
pany, the York Railway and Electric Company,
the

York

and Hanover Western Railway Company
and the York and Susquehanna Railwav Company
As a preliminary the York Street Railway Company has presented in Select Council bills covering the new arrangement and including
the
Penn Park and the Colonial Street Railway
companies.
The company agrees to pay to the

three per cent, of its gross earnings,
to
sprinkle the streets, to furnish a car
for the
removal of ice and snow, etc. The company
also
obligates itself to begin work on the
extensions
within 120 days from the time of the passage
of
the bills and to complete the same within
three
years from that date.
city

plant to cost $500,000 near Spokane, to supplement
the waterpower plant at Post Falls, Idaho.

The Benjamin
of

Chicago

George W. Norton represents a company which
considering plans for installing an electric power
plant on the Gila River, in Arizona, to supply the
desert mines to the northward. The Southern Pacific

expected to build a road down the north
the Gila and open things up in that

is

of

district.

Electric

Manufacturing Company

1

se-

effect that owing to changed
been found necessary to stop all
of messages after January 1, 1907.

The

Postal

Telegraph-cable

Company has

an-

nounced the opening of a new cable route to South
America, giving a direct line of communication
with Para, Bahia, Rio Janeiro; Santos, Montevideo, Buenos Aires and other points.

Company

net revenue for the quarter ending

its

esti-

Decem-

ber 31st at about $1,600,000. Deducting interest on
the bonded debt and $1,217,024 to meet a 1% per
cent, dividend will bring the company's total surplus
up to $17,009,825. The net revenue for the quarter
ended September 30th was $1,660,519.

MISCELLANEOUS.
a fair assumption that the following, from
a department entitled "For Holiday Shoppers" in
a Chicago daily newspaper, was written by a
woman
"Interesting to small boys is a machine
shop that when attached to the electric-light bulb
becomes as busy as possible.
There are drills
It

is

:

AND SCHOOLS.

SOCIETIES
The Western

Society of Engineers held a meeting on Friday evening, December 21, 1906.
large number of members and their friends attended.
paper was read by R. F. Schuchardt
of the Chicago Edison Company, on "The Rotary
Converter Sub-station
Make-up and OperaIts
tion."
The reading of the paper was followed by

A

A

;

an interesting discussion.
has been made of the 212th
of the American Institute of Electrical
Engineers, to be held in the assembly room of
the New York Edison Company, 44 West Twentyseventh Street, New York city, on Friday, December 28th, at 8:15 p. m. Mr. Ray P. Jackson,
electrical engineer of the Westinghouse Electric
and Manufacturing Company of Pittsburg, will
present a paper entitled, "Recent Investigation of
Lightning Protective Apparatus." The paper will
be discussed by the following members of the
Charles P. Steinmetz, Frank G. Baum,
Institute

Announcement

meeting

:

Harold W. Buck, Ralph D. Mershon, Percy H.
Thomas, David B. Rushmore and H. B. Alverson.

The

thirty-second annual report of the president
officers of Purdue University has been
issued.
The report covers the year ended June
30, 1906, and includes a short history of the institution, besides the names of the members of
the faculty, instructors, assistants and special lecturers.
The report says that in the electrical laboratories some valuable studies on insulation have
been in progress. Among the grants and appropriations for investigation that were received is
the historic locomotive "Reuben Wells," which was
donated by the Pennsylvania Railroad Company.
The total contributions to the engineering laboratories for the year represent outlays of not less
than $15,000. The total attendance for the year
was 2,029, compared with 1,534 f° r the previous
year, showing a very healthy growth.

and other

and sledge hammers and mercy knows what not.
The separate machines have small belts running
to a tiny engine, the larger belt of which is started
by the electricity."

The Lloyd Manufacturing Company of Minnemanufacturer of children's vehicles and steel
and wire specialties, has ordered from the AllisChalmers Company 23 induction motors, ranging
in size from two to 15 horsepower, which are to
be installed for operating the machinery in the
plant.
Power will be furnished by an alternatingapolis,

generating

current

set,

previously

purchased.

The Virginia Portland Cement Company

of Fordwick, Va., is about to add 2,000 barrels per day
capacity to its plant, which will be one of the
largest cement plants in the South. There will be
a new power house, and the existing mill and the

new machinery

will be driven

power house two turbines are
the

boiler

capacity

increased

by

electricity.

In the

to be installed, and
by 1,500 horsepower.

The consulting engineers of this plant are W.
Barstow & Co. of New York and Portland, Ore.

S.

The city of Columbus, Ga., has lately acquired
an addition to its industries in the shape of the
Swift Spinning Mills, whose new yarn mill will
include 10,000 spindles when in "full operation.
Contracts have already been placed by the new
for induction motors, transformers, etc.,
suitable for an electrically driven mill of most
modern design. The electrical equipment will be
furnished by the Allis-Chalmers Company of Milwaukee. It consists of units ranging from 30 to
100-horsepower capacity in induction motors, and
will include
number of oil-filled self-cooled
a
transformers.

company

.

At the recent quarterly meeting of the board of
corporation of the Massachusetts Institute of Technology, Frederick W. Wood of Sparrows Point,
Md., was elected to the executive committee. Mr.
Wood is president of the Maryland Steel Company
and he graduated from the Institute in 1877. This
is the first time that a person who was not a BosThe
tonian has been elected to this committee.
treasurer reported that the gifts and bequests received during the last year added $86,866 to the
property of the Institute, not including Charles Merriam's bequest of $25,000. For current expenses, the
receipts were $504,511, and the expenditures were
The total expense account for the year
$508,407.
ended September 29th was $830,968. The Institute
holds stocks and bonds valued at $1,500,000.
Its
real estate and equipment represents about $2,000,000.
It derives income from real estate, notes, funds,
etc.,

amounting

The

has recently issued catalogue B-17
he
catalogue
contains
a
complete
illustrated
price-list of cluster bodies, both multiple
and

Postal Telegraphresolution to the
conditions it has
free transmission

is

to $3,888,800.

AUTOMOBILES,

PUBLICATIONS.

TELEGRAPH.
The board of directors of the
Cable Company has adopted a

The Western Union Telegraph

is

interurban people are organizing to fight the

;

mates

Announcement is made that the Washington
Water Power Company will erect a steam-power
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tion numbers for 35,125 machines
New Jersey,
25.S07; Massachusetts, 17,299 machines; Pennsylvania, 13,899. The cars registered in some of the
other states are: Connecticut, 3,900; New Hampshire, 1,253; Vermont, 847; Rhode Island, 1,714;
Delaware, 1,000; Maryland, 2,611; District of Columbia,
Michigan, 3,473; Indiana, 3,994;
1,57.9;
Minnesota, 1,700; Wisconsin, 2,578; Ohio, 8,000;
Kentucky, 1,200; Florida, 268; Virginia, 524; Nebraska, 1,050; Missouri, 1,200; Oregon, 548; South
Dakota, 598; Washington, 548. From the city of
Chicago 4,500 machines are reported in use.

we

POWER TRANSMISSION,

bank

1st.

we

cannot measure the meaning of the material development of the United States during the last
quarter of a century; much less can we mentally
grasp the potentialities which the coming years
have in store for us. While Mr. Edmonds treats
the general subject very interestingly and goes into
the more important developments thoroughly, it is
strange that he found a single line sufficient to
treat of the very important advances in the elec-

The

The first trip over the extension of the Wheeling
(W. Va.) Traction Company's line from Wheeling
to Tiltonville, was made in a special car by the
The
officers of the company on December 15th.
line from Tiltonville to Rayland will be finished

December

of inquiries made as to the number
of automobiles that are in actual use in the United
States is printed in the New York Times.
It is
estimated that there are
140,000 machines.
Of
this number New York state has issued registraresult

The production of copper in the United States ini
1905 increased from 812,537,267 pounds, valued at
$105,629,845, in 1904, to 901,907,843 pounds, valued
at $139,795,716 in 1905, an increase of 89,370,576'
pounds in quantity and of $34,165,871 in value. The
production of lead in 1905 was 302,000 short tons, as.
against 307,000 short tons in 1904, and 282,000 short
tons in 1903. The value of the production in 1905,
was $28,690,000, as compared with $26,402,000 in;
Zinc in 1905 showed an increase in quantity
1904.
as compared with 1904, 1903, 1902 and 1901, the
production being 203,849 short tons, as compared
with 186,702 short tons in 1904. The value of the
zinc production in 1905 was $24,054,182, as compared with $18,670,200 in 1904.
Senator Flint has introduced a bill in Congress
for the holding of an exposition near Los Angeles,
Cal., to commemorate the opening of the Panama
Canal. It would be held in 1915, the year in which
it is hoped to open the canal, and would be known
as the Universal Peace and Commerce Exposition.
commission having the matter in charge would
be incorporated under the laws of California, and
would consist of two commissioners of each state
and territory of the United States and the District
of Columbia, eight commissioners at large and 10
to be appointed by the president.
The commission
would be expected to raise $5,000,000 by subscription
to
be
$5,000,000
provided by the government. When the required sum had been raised
a further appropriation of $10,000,000 would be

A

;

forthcoming.

December
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TRADE NEWS.

the

Sealed proposals will be received at the office
of the supervising architect, Treasury Department,
Washington, D. C, until January 31st, for the
construction of an extension, including heating apparatus, electric conduits and wiring, to the postoffice at Crawfordsville, Ind., in accordance with

drawings and specifications, copies of which may
be had at the above office or at the office of the
custodian

Crawfordsville.

at

The

business of Mr. C. H. Thordarson has been
taken over by the C. H. Thordarson Electric Manufacturing Company, incorporated under the laws
of the state of Illinois with a capital of $100,000.
The company is located at 153, 155, 157 and 159
South Jefferson Street, Chicago. Officers and directors are
President, C. H. Thordarson
vicepresident. Joseph W. Watkins
secretary-treasurer,
John A. Brennan. Mr. Watkins was formerly vicepresident of the Raymond Brothers Impact Pulverizer Company, and Mr. Brennan has been for
many years associated with Mr. Thordarson.
:

interests

of

company should advance

his

in

corresponding degree.

Mr. George V. W. Ingham has been transferred
from the main office of Pass & Seymour to Chicago

western

as
territory

sales

agent,

from

controlled

charge

in

Mr.

Chicago.

of

the

Ingham

been with the company at the factory for
some time and is well posted in the line, and in
a position to handle all conditions very satisfactorily.
Mr. A. S. Merrill remains in Chicago,
also, as assistant western sales agent.
This change
is
made necessary by the fact that the volume
of business handled from Chicago territory is
larger than one man can handle to advantage, and
the company desires to have representatives get
around to see customers oftener.
has

;

;

Succeeding the firm of F. B. Badt & Co., a
bearing the same name has been incorporated under the laws of the state of Illinois
with authorized capital of $25,000.
The directors
are F. B. Badt, Paul A. Westburg and Otis H.
Waldo.
They have elected Mr. Badt as president and treasurer and Mr. Westburg as secretary.
The engineering business of the concern
Mr. Badt is one
will be carried on as formerly.
of the best-known electrical engineers of Chicago,
and with increased facilities for doing business

BUSINESS.
The

stock of the American Electrical
Supply Company, Chicago, has been increased from
$50,000 to $100,000 and the number of directors
increased from five to nine.
capital

company

The Power and Mining Machinery Company of
Cudahy (suburb of Milwaukee), Wis., in conjunction with the Snow Steam Pump works of Buffalo,
N. Y., has opened a new sales office at 719 White
Building, Buffalo, where will be handled the several
types

of gas-generating apparatus, such as the
Loomis-Pettibone system, suction and pressure gas
plants, built by the Power and Mining A'lachinery
Company, and the Snow gas engines, built by the

Snow Steam Pump

works.

Mr.

Seward

Babbitt,

sales manager of the first-named concern, will make
his headquarters at the Buffalo office, on account

of

the

facility

conducting business from that

for

point.

O. Schneider & Co.,
call attention to the
of these flashers were used
this year in Christmas-tree lighting.
They are very
effective in any electrical decorative lighting.
The
flasher is an automatic, reliable and safe little instrument with which to light and darken a number
of small lamps from 15 to 30 times a minute on
direct or alternating no-volt current.

84

In a neat

little

circular C.

Adams

Street,

Chicago,

Firefly

flasher.

Many

The Wesco Supply Company of St. Louis, Mo.,
has purchased the plant of the Davis Electric Manufacturing
Company of Springfield, Mass., including all machinery and the finished and unfinished
product.
The latter is being removed to St. Louis,
where the company will continue the manufacture
of the famous Davis switches, as well as all of
its other specialties.
The five-story factory building at the corner of Eighth Street and Clark
Avenue, St. Louis, has been leased for a term of
years, and is being installed in the latest and most
modern machinery and other equipment for the
manufacture of these specialties, as well as tablet
boards, cut-out cabinets, switchboards, telephones
and telephone accessories.
It is the purpose to
have one of the most complete and modern factories for the production of electrical specialties
in the West.
The factory will be in complete operation by

January

15,

1907.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent Office) December
Testing
System for Telephone Lines.
838,525.
William W. Dean, Chicago, 111., assignor to the
and
Supply Company,
Kellogg Switchboard
Chicago, 111. Application filed June 29, 1903.
A testing conductor is placed so that it is common to
the two cords, being: connected to them through contacts
of an associated plug-seat switch and disconnected from
them through the contacts of a supervisory relay.

Construction.
Cross-arm for Electrical
Evlyn S. Hamilton, Adrian, Mich. Application

838,537.

filed

April

The body
section
tional

is

iS, rgo6.

feature is that a jam nut engages with the thread of the
receptacle to hold the adapter in place.

Means

838,617.

for

Effecting and

Controlling the

Storage of Water in H/ydraulic-power Systems.
Fritz Golwig, Vienna, Austria-Hungary. Application filed

Means

May

are provided

5,

1906.

for registering the

flow of water

an upper reservoir and out of a lower reservoir. The
means also control the flow and are governed for this
purpose by the difference in the rates of flow.
into

arm is of angular form in cross
series of yokes or ribs to resist torseries of pin supports project upwardly

of the cross

and has a

A

and a series of line-wire supports with tie wires project
downwardly, and are placed opposite the pins.

Railway Signaling Apparatus. Albert J.
Hitch, Ridgetown, Ontario, Canada. Application filed December 4, 1905.
Electrically operated means governed by the passing of
a train actuate a shutter which discloses or shuts from
view an indicating device.

838,542.

Chicago,

A

Furnace. Finis E.
Application filed October

Pyro-electric

838,647.

111.

Roach,
11,

1905.

of insulating material open at each end has
resistance wire wound around it.
Means are provided
for closing the ends.
shell

Electric Brander. George J.
Schneider,
838,652.
Detroit, Mich. Application filed July 10, 1905.
The conductor forming the heating resistance has portions in relief and is backed by electrically insulating
heat-re si sting material.

Limit Switch for Electric Motors. SidBurrowes, Falls View, Ontario, Canada.
Application filed February 19, 1906.

838,681.

Telephony.
and
Telegraphy
Maurice Hutin and Maurice Leblanc, Paris,
France, assignors to the Westinghouse ElecManufacturing Company, Pittsburg,
tric and
Multiple

838.545.

Pa.

A

Application filed May 9, 1894.
number of vibrating currents of different frequenEach
are maintained on the lines simultaneously.

cies
line of the system has its static capacity and
so related as to render its real reactance zero

inductance
each for a

The transmitters are
different one of the frequencies.
adapted to alter the vibrations and receivers are in the
resonant circuits, which are attuned to the frequency
of the current which it is desired to receive.
_

Electric Motor and Method of Control838,547.
Austin Kimble, Chicago, 111.,
ling the Same.
assignor of one-half to Perkins B. Bass, Chicago, 111. Application filed May 21, 1906.
contact pin is placed at the junction of the shunt
and series windings and a second contact pin is connected with a conductor which short-circuits the_ series
winding.
A contact member is so connected in the
circuit that it can be moved into contact with the points
to control the direction of the current in the series wind-

A

ing.

838,583.
S.

System for Charging Storage Cells. Ira
Raymer, Beaver, Pa. Application filed Au-

gust 23, 1905.
In conjunction with a block section of a railway system
the battery consists of three sets of storage batteries, and
the system is arranged so that the circuit-controlling apparatus shifts the three sets of cells successively into
connection with the track and the source of charging
current.

Electric-car Sign and Signal. Charles W.
Rycler
and Franklin Orth, Burlington, Vt.
Application filed April S, 1905.
The signs are transparent and on different sides of a
box containing electric lights. The sign can be rotated

838,586.

so as to expose the different signs
sides and can be locked in position.

on

different

the

Bernard A.
Dynamo-electric Machine.
Behrend, Norwood, Ohio, assignor to the Allis-Chalmers Company, Milwaukee, Wis., and
the Bullock Electric Manufacturing Company.

838,605.

Application

filed

March

26,

igo6.

A nut on a journaled screw is held from revolving
without interfering with its longitudinal movement. The
nut can engage with a detent to cause it to release a
motion piece which operates an electric switch.
William S.
Electroplating Apparatus.
Application filed
Hutchinson, Boston, Mass.
July 29, 1905.
For recovering gold from plating solutions a tank has
several compartments joined together, and interconnected
and a series of zinc boxes communicate with the outlet.

838.716.

William S.
Process of Electroplating.
Hutchinson, Boston, Mass. Application filed
July 29, 1905.

838.717.

Similar to the preceding patent.

Lamp-socket Adapter. Frederick
and Robert E. York, Portage, Wis.
tion filed June 19, 1905-

838,729.

Wire

Jackson,

J.

Forbes

Applica-

Terminal. Fred
Mich. Application

T.
filed

Lockwood,
October

26,

1905.

A single piece of metal is formed with a hole in one
The shank is provided with a
end and a radial slot.
pair of large and a pair of small clamping wings for the
wire.

Trolley Catch. William A. Oates, Los
Angeles, Cal. Application filed April 5, 1904.

838,742.

A

bell-shaped thimble secured to the trolley cord is
to engage a stop' in the trolley-catch casing.
Trolley levers are journaled in the casing and automatically return to position after being operated upon by the

adapted

Telephone

Louis,

System.
Application

Mo.

A

Henry L. Reber, St.
filed March 29, 1905.

trunk-telephone exchange system has order wires havboard and means are proing multiple terminals in the
operators to instantly pick out
vided to enable the
(See cut on next page.)
idle E operators.

A

838,764.

Means

Stanislaus
tion filed

A

for Insulating Electric Conductors.
Berger, Trier, Germany. Applica-

May

9,

1905.

A

series of tubular cases having guidins: rods inside
insulating material, receive the conducting wires.
The cases are filled with insulating material and are
surrounded by a protecting pipe.

of

George P. Finnigan,
Railway Signal.
N. Y. Application filed August 19,

Greene,
1905.

A

semaphore arm is weighted so as to automatically
A magnetic
to "danger" position when released.
arm and is energized by a battery.
Niagara
Imlay,
E.
Wattmeter. Lorin
838,784.

come

clutch holds the

Falls,

1905-

N.

secondary

element

carrying

an

indicator

acted

is

upon by primary and shunt coils. A stylus records its
movement on a drum which is driven by a separate
source

of

mounted

energy.

The

carrying

car

the

stylus

is

as to be moved by a screw and the screw
by a friction pulley.
The friction pulley is
engaged by one of two other friction pulleys. The engagement of the friction pulleys is governed by electromagnets, which cause one or the other to come in
contact with the driving pulley according to the direction of the current through it.
is

so

driven

838.787.

Pa.

Telephony.
Application

Isidor
filed

Kitsee,

June

Philadelphia,

1901.

8,

The connecting plug of a telephone switchboard is
provided with a core and helix which is actuated by the
circuit

of the calling subscriber.

Means on

the

switch-

board attract and hold the plug as long as the magnet
is energized.
These means form part of the called circuit.

Electric
Transmission
Isidor Kitsee,
Philadelphia;

838.788.

filed

August

11,

of
Pa.

Intelligence.

Application

1906.

To reduce the effect of a power wire on a series of
of transmission a coil is placed in the region of
the power wire and is connected to another coil around
all of the lines of transmission.
lines

838.800.

mos.

Automatic Voltage Regulator for DynaGeorge S. Neeley, St. Louis, Mo. Ap_

plication

filed July 31,
1905.
variable resistance and a shunt resistance are interposed in the field circuit of the exciter.
One main
artificial magnet is connected in series with the field
of the exciter and another is in series with the working
circuit of the alternator.
The two are so connected
mechanically that they operate the variable resistance in
response to varying intensities of the exciter-field current
and the working current of the alternator.

A

Method of Regulating the Field Density
of Electric Generators. George S. Neeley, St.
Louis, Mo. Application filed August 21, 1905.

838.801.

The excitation of the field of the generator is controlled
by different electromagnetic forces resulting from placing
the intensity of the field current in magnetic opposition to
the current output of the machine.

Automatic Regulator for
Dynamos. George S. Neeley,

838.802.

Application

filed

September

29,

Direct-current
Louis, Mo.

St.

1905.

A magnet having a plurality of windings has one
winding inshunt with the shunt field of the dynamo
and a variable resistance so that the incremental action
of the field current flowing through the winding tends
to increase the variable resistance.
The other winding
of the magnet is in multiple with the work circuit so
that the incremental action of the voltage of the machine increases the saturation of the magnet which asthe action of the field current to increase the
variable resistance.
Means are also provided to operate
the two windings, in opposition so as to decrease the
variable resistance.
(See cut on next page.)
sists

trolley cord.

838,749.

838,780.

design for an alternating-current dynamo in which
the means for retaining the coils in the slots in the
core consists of wedges having portions engaging the
The
grooves in the teeth in the laminated armature.
portions of the wedges bridge ventilating spaces having
slots.
the
of
width
the
than
greater
a width not

A

838,613.

ney

_

A

and the principal

for screw-base lamps

1906.

9,

strain.

The adapter

Y.

Application

filed

February

16,

System with Central Battery.
Piltz, Stockholm, Sweden, assignor to Stockholms Allmanna, Telefon Aktiebolag,
Stockholm, Sweden. Application filed
August 4, 1903.
Two relays— one energized when the subscriber calls

838,809.

Telephone

Gottlieb

M'.

T.

and the other energized when the plug
the answering jack, are connected by the

is

inserted

in

latter operation

so that they act as an inductive resistance.
Another
inductive resistance is so arranged that when the plug
is inserted in the jack the resistance is interposed between the central battery and the other line branch. The
second resistance is in the form of two relays, one of
which serves to cut out the calling signal and the other
the clearing-out signal.

Electrical Receptacle. Bert E. Salisbury,
Syracuse, N. Y., assignor to Pass & Seymour,
Solvay, N. Y. Application filed July 20, 1904.
For incandescent lamps the receptacle has a round
porcelain base and is evidently of the wall type.

838,811.
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Interlocking Machine for Railway
838,820.
Wilkinsburg,
Struble,
B.
poses. Jacob
assignor to the Union Switch and Signal
pany,

Application

Swissvale, Pa.

filed

PurPa.,

Com-

October

igo6.

6,

interA bar is movable in one direction to effect therelease.
and in the opposite direction to effect its
Magnetic means permit a slow movement in the said

locking-

opposite direction.

William
I.
System.
Thomson, Newark, N. J„ assignor to the
Safety Car Heating and Lighting Company,
New York, N. Y. Application filed August 17,
Battery-charging

838,822.

1904.
circuit leading from the generator comin parallel, and means are provided to
circuit of one of the paths and divert the

The

December

Heating coils are distributed in the apartment to be
and are located on the respective sides of the
The coils are grouped into divisions of sub-

heated

circuit.

stantially equal resistance,

to balance

the circuit.

Inductive Bond. Louis H. Thullen, Edgewood, Pa. Application filed February 27, 1906.
The core of the bond has several arms and on one
of the arms there is a winding, all the turns of which
are in the same direction and are in close inductive
relation.
A conductor leads from the middle point of

838,916.

(See cut.)

the winding.

Louis Trede, DuElectric Alarm Clock.
838,918.
Application filed June 15, 1906.
rant, Iowa.
A contact on the hand of the clock is arranged to
come into contact with a contact on the dial and completes the circuit through an alarm.

external

open

A condenser is arranged to be charged by the received
wireless impulses and a local source of power is connected to the condenser to change its capacity so that
the energy of the electric charge is multiplied.
Cut-out Device for Electric
839.048. Automatic
William O. Taylor, Limerick Square,
Circuits.
Application filed January 3, 1905.
Pa.
A circuit-breaker having a movable element, and an
electromagnet consisting of a single coil having oppositely facing pole-pieces, are interposed in the line
and are combined with a pair of armatures. One armature is located at each en'd of the coil and each is
connected to the movable element of the circuit-breaker.

the
external output of the generator through the other path
if the voltage of the generator exceeds a certain point.

Fredus A. Thursfiled February

Spark-producing Device.

839.049.
ton,

Chicago,

111.

Application

1905-

7,

A

two paths

prises

29, 1906

encloses the armature of an electromagnet
The armature
provided with a supporting edge.
groove adapted to receive the edge and located

device

and

is

has

a

_

one side of the center of gravity.

at

Rail Bond. Frank D. Masterson, Boston,
Mass., assignor to the Chase-Shawmut Company, Boston, Mass. Application filed October

839,072.

A- Off™

1905.

2,

An

extensible

to

undue

October

filed

A

22,

1904.

through the water so that if the
below a certain point the circuit is broken.
Means are provided to cause an alarm to ring when
circuit is connected

water

falls

circuit

the

is

broken.

Signal
Device. James
Allegheny, Pa. Application

838,848.

S.
filed

Cunningham,
October

26,

Vapor

,949.

New

Alexander

Rectifier.

York,

N.

separation.

Churchward,

assignor to the General
Schenectady, N. Y. Appli-

Y.,

Electric Company,
cation filed April

19,

1905.

A

vapor rectifier having a number of anodes and a
cathode is connected to a source of alternating current.
Means are provided for impressing the normal voltage
across the rectifier anodes before the rectifier starts
and automatic means decrease the voltage on the rectifier
when the current begins to flow through it. (See cut.)

Means are provided to normally establish
communication between the different blocks of the sys-

Therapeutic
Lamp. Harley E.
Coger,
Minneapolis, M'inn., and John B. Marshall,
Chicago, 111., assignors to the Spear-Marshall
Company, Chicago, 111. Application filed August 31, 1905.
The lamp is placed inside of a combined directing and
reflecting device and heating means are also included

tem and the locomotives

within the director.

Wheels carried by the locomotive engage telephone
and signal rails, which are elevated above the railway
rails.
A telephone is carried by the locomotive and
electromagnets are energized by the wheels engaging
the signal
locomotive.

rail

to

the

release

in

operating

levers

of

the

the blocks.

(See cut.)

Automatic Call Indicator for Telephones.
Earl P. Denton and Arthur W. Nazor, Frankfort, Ky.
Application filed January 13, 1906.

838,850.

William M.
Time-limit Circuit-breaker.
839,079.
Scott, Philadelphia, Pa., assignor to the Cutter
ApElectrical and Manufacturing Company.
plication filed February 17, 1903.
A movable mass within a chamber is retarded in its
movements in one direction, but is permitted to return
quickly.
The movements of the mass are controlled by

point movable by the clapper indicates a call.
The
point is connected by a flexible connector to the receiver
hook and pulls the point to normal position when the
receiver is taken off the hook.

Electric Block-signal
System for Railways. George P. Finnigan, Greene, N. Y.
Application filed August 19, 1905.

838,854.

electro-magnetic

NO. 838,916.

Use

Solution for

tion

filed

The

— INDUCTIVE
New

April 20,

Art of Electrotyping.
York, N. Y. Applica-

in

of

silver,

chloride

Spark Plug. Ralph O. Hood, Danvers,
Mass., assignor of one-half to Warren D.
King, Peabody, Mass. Application filed March

ft

1904-

A

stem is provided with a head at both ends.
sleeve about the stem has insulation between one end
of it and the corresponding head of the stem.
casing
is about the insulation and forms a gastight joint with it.

A

A

Vibrator. Edward B. Jacobson, Pittsfield,
Mass., assignor to the Pittsfield Spark Coil
Company, Pittsfield, Mass. Application filed

839,000.

IjcII,

gust

18,

1906.

A

metallic wire lamp guard has a coating substance
on the wire which secures the wires together at the
points of contact.

Heater.
James F.
Iroy, Albany, N. Y., assignor to the Consolidated Car Heating Company, Albany, N. Y.
Application filed April o. 1906.
Plural-coil

838.884.
1

Electric

I

A

plurality of resistance elements arc mounted side
by side on an insulating support and have coextensive
longitudinal spaces.
1 he
lements have means for their
respective connection with a plurality of heating circuits
so that one or more elements may be operative.
i

Alternating-current
Heater.
James
F.
Albany, N. Y., assignor to the Consolidated Car Heating
mpany, Albany, N. Y.
Application filed Septi mbi r 6, 1906.

838.885.
i<

I

Iroy,

I

1

December

1905.

19,

An armature overlies the free end of the main spring
and is secured to it.
An auxiliary spring engages the
main spring and an adjustable contact point is opposite
a contact point on the main spring.
Incandescent
839>023.
Nellis, Allegheny,

tember

A

25,

portion

helically

Electric Lamp.
Pa. Application

George
filed

A.
Sep-

1905.
of

the

leading-in

wire

within

PATENTS THAT HAVE EXPIRED.
Following is a list of electrical patents (issued
by the United States Patent Office) that expired

December 24, 1906:
Electric Cam.
H. S. Prentiss, New York, N. Y.
41 7,742.
Device for Suspending Electric Conductors. S. H.
417,747.
Short, Cleveland, Ohio.
Time Distributer for Electric Clocks. L. H. Spel4I7.753lier, Philadelphia, Pas
Incandescent Lamp Socket.
417,787 and 417,788.
J. W.
Packard, New York, N. Y.
Incandescent Electric Lamp. J. W. Packard, New
York, N. Y.
Armature for Electric Machines.
A. Schmid,
417,794.
Allegheny, and N. Tesla, Pittsburg, assignors to the

417,789.

Westinghouse Electric Company, Pittsburg, Pa.
Galvanic Battery. P,B. Delany, New York, N. Y.
Device for an Electric Car Signal. J. P. Runkel,
Milwaukee, Wis.
Electric Heating Apparatus for Electric Railways.
417,920.
R. M. Hunter, Philadelphia, Pa.
Electric Therapeutic Apparatus.
F. J. Kneuper,
417.923.
New York, N. Y.
417,814.
417,842.

417.926.
the

seal

is

wound.

417.928.

April

417,974.

1904.

For alternating currents, the conducting body is capable of vibrating with definite periodicity.
A magnet is
provided and the current flows through the. conducting
body which is held to the magnet when its vibrations
have increased to a predetermined amount.

Receiving System for Wireless Transmisof Signals. Valdemar Poulsen, Copenhagen, Denmark. Application filed October 2,

839,029-

sion

1905.

Electric

Circuit

F.

Controller.

A.

Lane,

Haven, Conn.
Automatic Electric Clock- winding Device.
Lane, New Haven, Conn.

417.927.

Electric Contact Device.
Pcder O. Pedersen, Copenhagen, Denmark. Application filed

839,027.

15,

an air-gap between them.

of

838,994.

Incandescent-lamp Guard. Harvey HubUrirl^rport, G<im,
Application filed Au-

circuit.

Wenzel
Electromagnetic Friction Clutch.
Schuster and Heinrich Ast, Vienna, AustriaHungary. Application filed November 22, 1906.
Original No. 736,789, dated August 18, 1903.
The driving member constitutes a magnet and the
Non-magnetic
driven member constitutes an armature.
friction rings are carried by each of the members and are

so proportioned as to maintain

1906.

comprises nitrate

solution

BOND.

sodium and graphite.

REGULATOR FOR DIRECT-CURRENT DYNAMOS.

main

12,581.

August Gerstner,

— AUTOMATIC

control the

Reissues.

838,977-

NO. 838,802.

means and

and motor

are provided for each block, each
motor when not in "clear" position being under control
of the motor in the block ahead through a normally
open circuit.
Contacts for a local energizing circuit for
each motor are closed by the controlling circuit and
means actuated by the motor hold them closed until the
signal reaches the next position.
signal

THERAPEUTIC LAMP.

NO. 838,950.

A

838,860.

of

8,950.

1905.

A

composed

is

VAPOR RECTIFIER.

NO. 838,949.

Low-water Alarm. William I. Thomson,
Newark, N. J., assignor to the Safety Car
Heating and Lighting Company. Application

portion

one

eral

838,823.

intermediate

A

band embraces them and is attached
strips.
strip, permitting a sliding movement of the sevstrips relative -to each other, but preventing their

several

Electric

Winding

A.

F.

Clock.

Lane,

New

F.

A.

New

Haven, Conn.
Electric

Railway Contact.

F.

O.

Blackwell,

New

York, N. Y.
417,992.

Underground

Electric Conduit.

J.

Dell,

St.

Louis,

Mo.
Electrical Toy.
418.069.
418.070. .Electrical Toy.

H. G. Rogers, Washington, D. C.
H. Q. Rogers and A. M. Coyle,

Washington, D. C.
418,120.

Magneto-electric Machine.

W.

Gillett,

New

York,

N. Y.
418,12c,
Electric Synchronizing Device for Clock Pendulums.
J. Hamblet, Brooklyn, N. Y.
Electrode for Secondary Batteries.
H. G. Osburn,
418, ido.

Chicago,

111.

«1

d

.

f

<§>

Vol.

'—"

$3.00 Per Amob.

IIIII.

CHICAGO, JULY

Publishing Company, Chicago.

7,

MDILLA
CV WIRESINSULATED
AND CABLES.

322 The Rookery,

I

4-0N/>
TJ.

New

1893-World's Fair,
Medal for Rubber Insulation.

York

I

,.. oel
M
M,n,
8 el

CO., Ltd.
Geo. T. Manson, •en'l tupt
W.H.Hodalns. Secy.

253 Broadway, New Yark

Clamp
nection; as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent Tel. Cos.
Samples free on application. Write for list of

other specialties,
Yonkers Specialty Co., Yonkers, N.

Western Electric

Co.,

American
Y., U. S. A.

Agents

Submarine and Inside Use

Flexible Shaft
LVI.

Eiectrio Globes

AUSTIN

Co.,

and Shades, both

CO.,

ELKHART,

IND.

ONEIDA GALVANIZED CHAIN

Arc and Incandescent
all

FOR THE SUSPENSION OF ARC LAMPS

CATALOGUES SENT ON REQUEST

Utd.
ONEIDA COMMUNITY,
ONEIDA, NEW YORK.

Inner and

Outer Globes for

enclosed arc systems

Manufactured by

Address "Sales Dept."

WESTUN

ELECTRICAL
INSTRUMENT

Main

Office

and Works, Waverly Park,

CO.,

NEWARK, N.

J.

THE WESTON STANDARD PORTABLE
DIRECT READING

Voltmeters and Wattmeters

Alternating anil Direct Current Circuits

Are the only standard portable instruments
the type deserving this name.

of

Write for Circular and Price List.
House, Ely Place, Holborn.
Rue St. Georges.
BERLIN— European Weiton Electrical Instrument Co.,
Rltterstrasse No. 88.

LONDON BRANCH— Audrey

PARIS,

We. ton Standard Portable Dlrect-

Readlng Voltmeter for Alternating and Direct- Current Circuits.

FRANCE— E.

New

H. Cadiol, 12

Yorfe Offlce— 74 Cortland! St.

CO.

BAYONNE, NEW JERSEY

TRANSFORMERS
KUHLMAN ELECTRIC

& GO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIBE & CABLE

CO., Blnghamton, N. Y.

A

B.

W,

Manufacturers of

X

FOR EVERY ELECTRICAL SERVICE

AND

Gen'l European Agents, Selig, Sonnenthal
86 Queen Victoria Street, London, England

Chicago

and Factory, TRENTON, N.

"SAFETY" RUBBER COVERED
WIRE AND CABLE

1876.

MULTI-SPEED MOTOR

New York

office

:USE

Practically dust and water proof. For Portable
Drilling, Tapping, Beaming, Emery Grinding, etc.
Write for Catalogue and Prices.

PHOENIX
GLASS CO.

Main

83 BARCLAY STREET.

JONESBORO, IND.

ESTABLISHED

Pittsburg

Co.

National Code Standard.

COMBINATION OF

THE

Loom

York, Cblc.ia, Sin Franclsct

CRESCENT INSULATED WIRE AND CABLE CO.

TELEPHONE, TELEGRAPH AND FIRF.-ALARM CABLES

STOW MF6.

Circular
New

WIRES AND CABLES

PARANITE RUBBER COVERED
WIRES AND CABLES

Stow

Cbc!»ifl, M.iib.,

CRESCENT RUBBER INSULATED

MANUFACTURERS OF

Wire* Are Tested it Factory

CONDUITS FOR INTERIOR WIRING.

Supply Co., Philadelphia, Pa.

INDIANA RUBBER AND INSULATED WIRE GO.

All

l*j*jj

Purposes,

Ground

li.C. Roberta Electric

Underground, Aerial,

all

For connecting telephone ground wires to
pipes and cables. Cheaper tban a wrapped con-

Manson Tape, Candee *$%' Wires

THE OKONITE
H.OurantOheever,1

Underground Cables for

Rubber
ir Covered Wires and Cables.

1889—Paris Exposition,
Medal for Rubber Insulation.

S. Pat. Off.

Philadelphia, Pa
Security Hldg.,
St. Louis, Mo.

BARE AMD WEATHERPROOF WIRES AND CABLES.

BOSTON, MASS.

Sole Manufacturers of

Okonite Wires, Okonite Tape,

Wlllard k. Candee.

Oakland, Cal.

1225 BetzBlde„

St.

New York City.

Pittsburg.

10 Post Office Square,
Boston

Bacon Block,

THE STANDARD FOR
RUBBER Kf SITUATION.

TRADEMARK.

W.

IO State Street,

66 Liberty

Westlnghonse Bldg.,

Chicago.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN
hT
SELLING AGENT,
a
P "'
The Simplex Electrical Co.,
HIXSON,
H. R. HwSi£?
'"R.
CHICAGO.
Moaadnock Block, CHICAGO

10 Gents a Cc??

STANDARD UNDERGROUND CABLE

JIYIr
A

Entered at Chicago Poatofflce an
mall matter of the second c1h.hh

1906.

R.

OSTRANDER &

CO.

Manufacturers and Dealers
in all klidi of

Electrical Supplies,
Bells, Annunciators,

Speaking Tubes,

22 DEY

ST.,

Etc.

NEW YORK

Factobt:
1431 to 1439 D*KiL» An.,
Brooklyn, N. Y.

SEND FOR 600 PAGE CATALOGUE

^*

!
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ItSt V a«a ton
Did you read the story in one of the recent current magazines, explaining

how an independent match manufacturer
won

in

the

set out to

"buck" the match

trust

and

game?

Do you know how he won? He won through the
thoroughness

in

loyalty of his

employees,

manufacture, and by giving the buyers of matches satisfactory

(low) prices.

This
to

there is to our policy.

is all

make lamps

—

not even the

We

have loyal employees, we know how

Lamp "Organization"

inquiry of us on your part will soon

will

gainsay that

— and an

show you whether we are creating

for your

benefit a wide open incandescent lamp market at better prices than those of the

"Organization."

'

f

—

™

X£f u£ ©vote

\\

6 060

Ump$ cUUu
<tfe "protecT

Capacity

-Uycvs:

~

<j©ic

P

atyvm* iwV^efciMv-

190

i

—
July

—

,
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TheElectrig PHILADELPHIA
Storage BatteryGo.
MANUFACTURER OF THE

"CMonfce Hccumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND BCSCRIPTIVr BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:
Philadelphia,
New York,
Boston,
Chicago,
St. Louis
Alleeheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.
Wainwrieht Bldi;
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg. Annex.
525 Thirteenth St.
Citizen's Bldg.
Canadian General ElectricCo., Ltd.. Toronto
Mexico: Charles L. Seeeer, Primera de Humboldt No. 10, Mexico City

Iron Clecd
Service

Kearney
PATENTED

OCT.

SwitcH

Clamps
For Supporting Electric Light and

This device was designed for use in
locations exposed to dampness, cor-

From 3-0

case

Price
$3.12
3.75
4.S0

celain base. The three following styles
are now furnished:

Mf&.

Electric

606 Woodford Ave..

Spe-ciaJ prices In quantities

Send

W.
The Trumbull

Discount 50 per cent

Co.

S250

Plalnvllle, Conn

Saved on this pole at Topeka, Ka=.,
by theTopeka Kdison Co., by uslne

COMPANY
THE RAIL
JOINT NEW
29 West 34th
YORK CITY
St.,

MAKERS OF

203 North 2d Street

PLATINUM
Resistance wires to specifications.
Protective fueee for small currents.

Lewis

&

Clark Centennial

Exposition, Portland, Oregon,

Abeles

OFFICE:

ISO

20
5

Alton Machine Co
Allls-Ch aimers Company

Co

4

—
—
—

American Battery Co
Amer. Circular Loom Co
American Conduit Co
15
American Diesel Engine Co.—
Amer. District Steam Co
16
Amer. Elect'l Supply Co
5
Amer. EL Telephone Co
19
American Electrical Works. .13
Arnold Co., The
16
Automatic Electric Co. ..... 18
I

Hancock

A

Baker

A

Baker*

Wilcox Co

Co.
Co.,

16
16

A May
Inc

,

—
3

W. E

16

Beardslee Chandelier Mfg.Co.—

BeldenMfg. Co
Benjamin Elec. Mfg. Co

•

CO

lrj

Bruer, Will F

Butterfleld Construction
Co., H.

Central Electric Co

ST. LOUIS

-

Taylor Bldg., Cortland!

St.,

New York

PUMP STARTERS

L.SCHUREMANCO.
70-86 West Jackson Boul.

Australian Agents,
Edmlston & O'Neill

European Agents,
Geipel

CHICAGO

Melbourne

forms of

electrical contacts.
*
sbv

A

Lange,

LONDON.

PLATINUM

Grand Prize
Universal Exposition
ST. LOUIS, 1004

Chicago Mica Co
12
Chicago Pneumatic Tool Co.. 15
Chicago Telephone Co
18
Columbia Incand. Lamp Co..
Cope.T. J
15
Crescent Ins. Wire A Cbl. Co. 1
Crocker- Wheeler Co
7
Crollus A Son, E. R
12

Crouse-Hinds Co
Cutler-Hammer Mfg. Co
Cutter Elec.

&

Mfg.

7
4

Company —

—

A W.

Fuse Company
Davis Electric Mfg. Co
12
Dearborn Drug A Chem.Wks. 17
Devine Co. Joseph P
15
—
Diamond Meter Company
Directory of Engineers
16
Dixon Crucible Co., Joseph.. 17
—
Doxsee-Barrere Elec. Co
D.

Driver-Harris

Duncan

Elec.

Wire Co
Mfg. Co

5

23

Edison Decorative A Mlnla
ture Lamp Departm't
12
Edison Mfg. Company
9
—
Electric Appliance Co
Electric Storage Battery Co. 3
Elect'l Trades Exposition Co.—
Electrician Pub. Company ... 10

Goodrich Steamship Lines..
God Id Storage Battery Co
Gregory Electric Co

Leffel

—
14

Haller Machine Co

M

17

16

Hazard Manufacturing Co... 24
Helios Mfg. Co

Manross, F.

A Insurance Co..

. .

17

4

Hensel&Co., John A
Highland Park College.

—
... 16

W

Hoffman, G.
Hoffmann, Emil R
Holden Anchor Co

13

—
24

Holmes Fibre-Graph. Co
15
Humphrey, Henry H
16
HuntA Co., Robt.W
16
Hydro- Elec. Development Col6
Illinois Central

Ry

14

IndtanaRub. AIns. W.Co....
India Rubber A Gutta Percha

1

6
Insulating Company
International Elee. Meter Co24
International Tel. Mfg. Co. ..18

Jackson, D. C.

AW. B

16

Jeffrey Manufacturing Co .... 17

Kartavert Manufacturing Co 24
Kellogg Switchboard A Sup
ply Company
19, 20
Klein & Sons, Mathias
15
Kohler Brothers
16

General Electric Co
General Storage Bat. Co
Gest.G. M

Knhlman

Gleason,

For

John L

Electric Co

—

La Fayette

Elect'l Mfg. Co..—
Leather Preserv. M. Corp
14

Olassaifieta.

Index

12

—

Co.... 13

—

16
W. A Co
McLennan A Company, K.. ..12
15
McRoy Clay Works
Mica Insulator Company
12

McCandless, H.

-

Michigan Collegeof Mines..
Miscellaneous Advs
14
Monarch Elec. Mfg. Co
Morse, Frank
12
Moss Tie Co., T.J
20
Mott Iron Wks. J. L
15

—

W
,

Mueller Company, William.. 20
Munsell A Co.. Eugene
12

7
National Battery Co
National Brake <t Elec. Co. .24
National Carbon Co
4
—
National India Ru bber Co
Ins.

Wire Co

A

..

R

Nc rth Electric Co
Northern Elect'l Mfg. Co..

Okonlte Co., The
Oneida Community, Ltd
Osburn Flex. Conduit Co

Co

20

—

A Seymour

Perrizo

A

Sons

20

Peru Elec. Mfg. Co

24

Eugene F
13
Wire Co... .13
Phoenix Glass Co
1
Phosphor-Bronze S. Co
17
Phillips,

Phillips Insulated

Plgnolet, L.

Plume

M

A Atwood

Porter Cedar

12

Mfg. Co

l

Company

Rail Joint Co., The
Relslnger, Hugo

3

—

Reynolds EL Flasher Mfg.Co. 5
Robbins A Myers Co
14
Robert Instrument Co., The. 8
—
RobertsonASons, Jas. L

Rock Island Battery Co

5

Roebllng's Sons Co., J. A
8
Rose Polytechnic Institute .16
Rossiter,

MacGovern & Co

.14

Ruebel A Wells
Runzel-Lenz Elec. Mfg. Co

16
19

Schott.W.

14

S^hureman Co., J. L
Seymour Mfg. Co

1

15

Co.. 2

Standard Elect'l Mfg.Co
12
Standard Dnderg. Cable Co.... 1
Stanley G. I. Elec. Mfg. Co. . 9

Expansion Bolt Co
8
GalnMfg. Co
7
Sterling & Son, W. C
20
Stewart Elec. Co., Frank H.. 8
Stow Mfg. Company
1
Star

Steel

Stromberg-Carlson Tel. Mfg.

Company

19

Sturgess Engineering Dept. .—
Switchboard Equipment Co. 13

Torrey Cedar Company
Trumbull Elec. Mfg. Co

20
3

Vulcanized Fibre Company. .24

Wagner Electric Mfg. Co
Wesco Supply Co

8

—

Western Electric Company ..11
Westinghouse
Electric
A
Manufacturing Co
22
Westinghouse Machine Co.. ..—
Weston Electrical Inst. Co. ..
1

19

1

12

Lamp

.

—

8

Speer Carbon Co
St. Marys Incand.

20

A Cable Co
Samson Cordage Works
Sandwich Pole Changer Co.
Sargent A Lundy

15

In-

1

12

—

20

N

Niagara Tachometer
strument Co
Norfolk A Western R.

1

—

—

Marion Ins. Wire A Rub. Co. 13
Matthews A Bros., W.N... 3, 13

New York

"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc. .23
—
Fowler & Co., JohnH
—
French Battery Co
11, 12

Ostrander A Co., W. R
Otto Gas Engine Works

Pass

Machado A Roller
Maine Hub Mfg. Co
Manhattan El. Supply

spection

17

21

7
In-

.

5

Century Electric Co
15
Chicago Edison Co
4,14
Chic. Fuse Wire A Mfg. Co. —
Chicago Ins. Wire A Mfg. Co. 8

James

12

HartMfg. Co
Hartford Steam Boiler

—
Co.—

Co.,

Lindsley Bros. Co., The
Loud's Sons Co., H. M
Ludlow Valve Co

Pacific Coast Pole

20

Buckeye Electric Co
Buckeye Engine Co

&

co., inc.

BAKER, Prei.
O. W, BAKER, Vlcs-Pro.
408-414 N.J.R. R.Av.. NEWARK, N.J.

12

—

Berthold & Jennings
20
HissellCo.,The F
11,20
Blake Signal & Mfg. Co
8
Bliss Electrical School
16
Bossert Electric Construction

Byllesby

All

^av

O.

,

Badt, F. B
Bain, Porte

203

ALPHABETICAL INDEX TOA ADVERTISEMENTS.

& Taussig

Electric

.

Liberty Street.

Acme Wire Co
Amber

1006.

BRO.

PLATINUM

Ignition fuses for torpedo and mining operationsSpecial forms for wireless telegraphy.

baker &

GOLD MEDAL
NEW YORK

PLATINUM

Catalog.

AUTOMATIC MOTOR-CONTROLLING DEVICES
J.

ATLANTA, GA., Eug. Am. Bids. BALTIMORE. KD., Union Trust Bldf.
BOSTON. MASS., India Blag. CHICAGO, ILL., Monadnock Bldf. CINCINNATI, O., First National Bank Bldg.
DENVER, COLO., Equitable Eld*.
NEW YORK, N. Y., 80 W. S»th St. NEW ORLEANS. LA., Henneo. Bldg.
PITTSBURG, PA., LewlsBlock. SEATTLE, WASH., Alaska Bide ST. PAUL, MINN. .Pioneer Preen Bldg.
ST. LOUIS, MO., Commonwealth Trust Bldg, TROY, N. Y., Burden Ave.

Eastern Office:

ELEVATOR CONTROLLERS

AND WOLHAUPTER RAIL JOINTS
CONTINUOUS WEBER
Protected by Cnited States Patent.
BRANCH 8EMJNO A6ENOIES1

Handsome 1906

for

MATTHEWS &

N.

MANUFACTURERS

FORTY KEARNEY CABLE CLAM'S

G.nere.1 office.:

of

M.

Cable Clamp, you save time, labor, material and money,
don't you think it would be toyouradvantagetousethem?
If you will send us an order for 26 or more to be shipped
by prepaid freight, you can take 30 days to decide whether
you prefer to return the clamps or the money. You can't
lose.
Let us hear from you.

In the box is mounted a 25-ampere
combined switch and cut-out on a por-

1210 110-v. 2-wlre
1212 250-v. 2 "
1214 260-v. 3 "

C.

the old method.

closely fitting door with spring latch,
which can be sealed or pad-locked.

Cat. No.

1,500.000

trial.

having a

of cast-iron,

is

to

Power Cables

YOU should certainly give the Kearney Cable Clamp a
You may think you can do without them by usinc
You can; but if, by using the Kearney

rosive fumes, or mechanical injury.

The

10, '05

Safety Ins. Wire

H

.

.

1

.

19

Wilson

16

Worcester Company,
WrigleyCo. Thos

8

—

Willis, G.

M

Co., Jas.

—

13

)6
I.

M

20
C.

H

20
13

3
17

Simplex Electrical Co., The... 1
Simplex Elec. Heating Co
5
Smith Storage Battery Co
7
Sorensen, P

Willard Storage Bat. Co
Williamson A Co., R

—

Yonkers Specialty Co.
Zeidler Lamp A Brass Co
Zeller, Geo. A., Book Co

of Atavenrtisemeti.*®

7/^M

13

—
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OUR STOCK OF BRIGHT, NEW, IMPROVED MODELS

7,

1906

ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
and See Them or Write

Call

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN

1280

139

ADAMS STREET, CHICAGO

The Bastian
Electrolytic

C.

•£»

ALL SIZES

H. Ventilating

Tan Controller

Meter
for Direct

Current

Over

20,000 in use in
GreatBritain andEurope.

WHEELS
COMMUTATORS
No

JEWELS, COILS
nor

PERMANENT

MAGNETS.
Manufactured by

Helios Mfg. Co
Brides burg
Philadelphia, Pa.

This type of controller is for use with shunt or compound motors,
where it is desired to obtain speeds above normal by the insertion
of resistance in the shunt field circuit, and also provides for decreasing the motor speed below normal by several steps of armature
resistance
This method of speed control is particularly well
adapted for controlling motor driven fans, as it provides a widerange of speed control with motors of standard design.
Bulletin No. 44 gives full description and prices.

THB

Cutler-Hammer Mfg.

FRANCIS RAYMOND,
1635 Old Colony Bldg., Chicago,
WESTERN REPRESENTATIVE

Co.

Milwaukee

111.,

New York

Pittsburg

Chicago

Boston

I

NEVER FAIL TO MAKE A GOOD IMPRESSION - ONE THAT LASTS
1

(gllilSP

gJ^Hl^

10S^

NATIONAL CARBON COMPANY, CLEVELAND,

^trl=HJ^
OHIO.

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

July

",
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demand

Electricians of to-day

>kON/x

insulated wires and cables of highest
quality.

The unanimous choice

is

OKONITE WIRES * CABLES
Proven and endorsed as

THE BEST

MARK
PATENT OFFICE

TRADE

REG.

U.S.

by the

leading electrical authorities of the world.

The Standard For

(Emtral (tlrdrtr(fiTiutmin>,

Rubber

General Western Agents
264-266-268-270 Fifth Avenue, Chicago

Insulation

The LIFE OF A BATTERY

Resistance Wire
Especially

recommended

Telephone

Manufacturers

facturers of

Gas and Gasoline Engines, know

Rock

Island

New

Patent

Dry

"ADVANCE"

and

Telephone

Companies,

Manu-

that in a

Cell

Battery

for
is placed in a chemically prepared cloth and not wrapped
paper, found in other cells. Set in a wall of chemical instead of
the bare can, the method used by others, this treatment so

The carbon used

and

measuring

instruments

apparatus in

which the wire

in blotting

is

HOLDS THE MOISTURE CAPTIVE

repeatedly heated and cooled.

that neither heat nor cold can possibly affect

That is the reason

it.

hand-

a

Rock Island lasts nearly one-third longer than a machine-made
battery. The heart of the Kock Island is sound. There is less internal resistance, more constant tension and better recuperative power than are possessed by any other battery made. Our Standard No. 8, cheaper in the long
constructed

Furnished also

in

Ribbon and Sheet

DRIVER-H ARRIS WIRE
Harrison,

New

CO.

Jersey

run, does highest class work and is larger than
Standard No. 6, the regular size for general purwill send prices. Order a
Department
poses.
You'll find immediate dividends in imbarrel.
proved service.

A

ROCK ISLAND BATTERY CO.
Ninth and Sycamore Streets

CINCINNATI, OHIO

1
Electric Heating Apparatus

REGO FLASHERS

• IND FOR 8J-PAGI CATALOGUE

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one
Write us today for particulars and prices. Also
pointers on electric signs.

"UNIT" ENAMELED RHEOSTATS

ELECTRO-MAGNETS

SIMPLEX ELECTRIC HEATING CO.
Cambridgeport, Mass.

Reynolds Electric Flasher Mfg. Co.
191 lillh Ave.,

CHICAGO

AMERICAN ELECTRICAL SUPPLY CO
ARE YOU SEEKING
Good

Material,

Good Service,

Correct Prices on Electrical
Supplies? If you are, let us
hear from you.

TLL *'C£Mttsorr*£
JC CounUANDTfr. At/ICi//£rC0

211-213 LAKE

ST.

/
<

V

AUCTR/C4 A
(

AND GOOD

\ WE

SELL

CHICAGO

I

j

r

—

.

.
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The India Rubber
and Qutta Percha

Company

Insulating
New

Printery of the International Correspondence Schools

Ha.birsh.aw

SALES DEPARTMENT

OFFICE AND WORKS

YONKERS.

Scranton, Pa.

253 Broatdway
NEW YORK CITY

N. Y.

W. M. HABIRSHAW

White Core Wire
Throughout

President and Gen'l Manager

OLSON, Manager

J. B.

of Sales

Installed

CLASSIFIED INDEX OF ADVERTISEMENTS.
Commutator Com-

Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W.

Stanley— G.

ill

Crouse Hinds Co.
Electric Appliance Co.
Gest, G. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.
Wesco Supply Co.

Electric Appliance Co.
Manhattan Elec. Supply Co.
Co. W. E.
Ostrander
Wesco Supply Co.
Western Electric Co.
,

Anodes, Nickel and Copper
Seymour Mfg. Co.
Uatteries and Jars.
Bissell Co., The F.
Central Electric Co.

Western Electric Co.
Bells, Buszers, Etc.
Central Electric Co.
Electric Appliance Co.
Manhattan Elec. Supply Co.
Ostrander A Co., W. B.
Wesco Supply Co.
Western Electric Co.

Leather Preserver Mfg. Corp.

Leather Preserver Mfg. Corp.

Boiler Compounds.

Dearborn Drug A Chem.
Boilers.
Babcock A Wilcox Co.

Wks

Bolts, Expansion.
Star Expansion Bolt Co.

Bolts, Toggle.
Star Expansion Bolt Co.

Controllers.

Electrician Publishing Co.
Book Co.

Boxes, Moulding.
Gleason, John L.
Brass, Sheet and Rod.
Plume A Atwood Mfg. Co
Brushes.

Stewart Else. Co. Frank H.
,

Cable Hangers.

Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling Machinery.

1

Carbons, Points and
Plates.

The

F.

Drying: Machinery.
Alton Machine Co.
Devlne

10.,

Joseph

P.

Dynamos and Motors.
Bissell Co.,

Electric Appliance Co.
National Carbon Co.
Relsinger, Hugo.
Speer Carbon Co.
Wesco Supply Co.
Co.

Elec. Co.

Mfg. Co.

Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.
Cutler-Hammer Mfg. Co.

A Mfg. Co.
Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westinghouse El. A Mfg. Co.

Cutter Elec.

Wayne

Clamps. Ground.
Yonkers Specialty Co.
Cleats
Ulake signal A Mfg. Co.

Vlualvn,
Benjamin

Elec. Mfg. Co.
Atwood Mfg. Co.

Plume A
Coal and Ashes HandUna: Machinery.
effrev Mfg. Co

Coal Mining Machinery.
Allls-Cbalmers Company.

Colls and Magnets.
Western Electric Co.

The

F.
Central Electric Co.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Electric Heating Appl.
Electric Appliance Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric

Railways.

Allls-Cbalmers Co.
General Electric Co.

Electric Appliance Co.
Wayne Elec. Wks. Inc.
General Electric Co.
Helios Mfg. Co.
International Elec. Meter Cp.
Machado A Roller.
PIgnolet, L. M.
Robert Inst. Co., The.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
;

Westinghouse El.
Weston Electrical

A

Mfg. Co

Inst. Co.

Electro-Magnets.
Acme Wire Co.
Electro-Plating Mach'y
Crocker-Wheeler Co.
General Electric Co.

Star Expansion Bolt Co.

Engines, Gas, Gasoline

and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Westinghouse

El.

A

Mfg. Co.

Arnold

Co., The.
Badt, F. B.
Baker
Co., W. E.

A

Butterfleld Construction Co.
Byllesby A Co., H. M.

Humphrey, Henry H
Hunt A Co., Robt. W

For

Westinghouse Machine Co.
Allis-Chalmers

Company

Buckeye Engine Co.
Westinghouse Machine

Co.

Central Electric Co.

Century Electric CoCrocker-Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robblns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Fibre.

Beardslee Chandelier Mfg. Co.

A

Co.

,

R

Flasbers.
Bissell Co.,

TheF.

Haller Machine Co.
Reynolds El. Flasher Mfg. Co.

Wesco Supply Co.
Flexible Shafts.

Fuses and Fuse Wire.
Bissell Co.,

TheF.

Central Electric Co.

Chicago Fuse WireA Mfg. Co.
D. A W. Fuse Company.
Electric Appliance Co.
Manhattan Elec. Supply Co.
Peru Elec. Mfg. Co.
Wesco Supply Co.
Eleotri Company.
Western Electric

German

Sliver, Sheet

and Wire.

and

Shades.

Haller Machine Co.
Phcenlx Glass Co.
Wesco Supply Co.
Western Electric Co.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

(E x h a n

s t

Steam).
Amer. District Steam Co.

Holders. Inc. Lamps.
Electric Appliance Co.

Index

Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works,

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Lump

A

El.

Mfg. Co.

Guards.
Benjamin Elec. Mfg.
Morse. Frank W.

Sandwich Pole Changer Co.
Poles and Ties.

Abeles A Taussig.
Berthold & Jennings.
Bruer, Will F.
Fowler & Co. John H.
Kellogg Switch. A Sup. Co.
Lindsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.

Co.

TheF.

Buckeye Electric Company.
Central Electric Co.

Columbia Incan. Lamp Co.

A

Minia-

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.

W

Mfg. Co.

Elect'l.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Incandescent—
Replacers & Cleaners.

Lamps,

W

Morse, Frank
Letters. Metal. Sign.
Haller Machine Co.

Lightning Arresters.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
-4ig. Co.
Stanley— G. I. Elec. Mfg.
Wesco Supply Co.
Western Electric Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
magnets, Autom. Wound
Acme Wire Co.
Magnet Wires.
(See Wires

and

Cables.)

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Mining Apparatus.
Allis-Chalmers Company
Crocker-Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.
Co.

Mining Machinery.

Allis-Chalmers Company.

Model and Machine Shop.
Hoffmann, EmllR.

Motors

(See

Dynamos and

Motors)

Nippers and Pliers.
Klein

A Sons,

Matblas.

Patent Attorneys.
Bain,

Polish (Metal).
Hoffman, Geo. w.

Peru Electric Mfg. Co.

Machinery.

ForeeA May.

Phosphor Bronse.
Phosphor Bronze Sm.
Seymour Mfg. Co.

Co. Ltd.

TheF.

Electric Appliance Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Manhattan Elec. Supply Co.
North Electric Co.

Railway Supplies.

Toggle Bolts.

The

(See Bolts, Toggle.)

Tools.

Co.

Re- Winding— Repairs.

A Son.

Co.
Western Electric Co.

Mfg. Co

Bliss Electrical School.
Highland Park College.
Michigan College of Mines

Rose Polytechnic Institue.

Second-Hand Machln'y.
MatthewB A Bro.. W. N.
Nat'l Siamping&Elee. Wks.

A

Rosslter, MacGovern
Signs. Electric.
Haller Machine Co.
Sleeving, Braided.

Co.

El.

A

Turbines, Steam.

Mfg. Co

Allis-Chalmers Co.
General Electric Co.

Westinghouse Machine Co.

Vacuum Drying
Devine

Co.,

Joseph

P.

Vulcanized Fibre.

Sticks.
Paste.

Suit

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Son, E. R.

Western Electric Co.

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and Cables
Magnet "Wires.

Solenoids.

.peaking Tnbes.
Central Electric Co.

Electric Appliance Co.
Elec. Supply Co.
Ostrander
Co., W. R.
Wesco Supply Co.
Western Electric Co.

Manhattan

&

Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.

Speed Indicators.

A

Niagara Tachometer
strument Co.

In-

Electrical Tnst.Co.

Niagara Tachometer
strument Co.

Western Electric Co.
Westinghouse EL & Mfg. Co.

Trucks, Electric Car.

Allis-Chalmers Co.
LeffelA Co.. Jas.

Soldering

Speed Recorders.

Electric Co.

La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.

Turbine Water Wheel.

Keiden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.

Co., J. L.

Kuhlman

Westinghouse

F.

Co.

Crocker-Wheeler Co.
Electric Appliance Co.
Ft. Wayne Elec. Works, Inc
General Electric Co.

General Electric Co.

Electric Co.

Gregory Electric Co.

Schureman

Co.

Allis-Chalmers Company.
Central Electric Co.

General Electric Co.

Acme Wire

Sons, Mathlas.

Lamp A Brass Co.
Transformers.

Cutler-Hammer Mfg. Co.

The

A

Zeidler

Rheostats.

A

Klein

Tools, Pneumatic.
Chicago Pneumatic Tool

Torches.

Chicago Edison Co.
Gregory Electric Co.

Westinghouse El.
Rosettes.
Pass A Seymour.

TheF.

Bissell Co.,

Rail Joint Company,

Weston

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switchboards.

Chicago Telephone Co.

Rail Joints.

A

and Switches.)

ographs.

Time Switches.

Allis-Chalmers Company.

and

(See Cut-outs

Telephone Service.

Jeffrey Mfg. Co.

Crollus

Switches.

Tachometers and Tach-

Wesco Supply Co.
Western Electric Co.

Co.

Power Transmission

Bissell Co.,

Co

Stromberg-Carlson Tel. M.Co.

Plume A Atwood Mfg.

Amber

Elec

Amer. Elect'l Supply Co.
Bissell Co., The F.
Central Electric Co.
Century Electric Co
Chicago Edison Co.
Electric Appliance Co.
Manhattan Elect'l Supply
Wesco Supply Co.
Western Electric Co.

Bissell Co.,

Porcelain Specialties.

Wesco Supply

Willard Storage Bat. Co.

Supplies, General

Central Electric Co.

Rubber Machinery.
Aiton Machine Co.
Schools and Colleges.

Marys Incand. Lamp Co.

John A.

American El. Telephone Co
Automatic Electric Co.

Wesco Supply

Chicago Edison Co.
Edison Decorative

Perrizo A Bona.
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.
Wilson Co., Jas. I. M.
Worcester Co., 0. H.

Benton

Lamps, Incandescent.
Bissell Co.,

J. L.

Pole Changers,

Faries Mfg. Co.

Central Electric Co.

Westinghouse

and

"Wire

Portables.

TheF.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Ludlow Valve Co.
Graphite Specialties.

Aljji>;il»ttie.'il

Bissell Co.,

WeBCo Supply

Governors, "Water "Wheel
and Steam Turbine.

Morse, Frank W.

Lamps, Are.

Elee.

Seymour Mfg. Co.
Globes, Reflectors

Heating

Simplex Electrical Co.
Standard Underground C. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Warren Elec. A Specialty
Wesco Supply Co.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
McLeod, Ward A Co
Morse, Frank W.
Fixtures, Gas and Elec.
Williamson

Man sell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co
OkoniteCo., The.
Phillips Insulated Wire Cc

Standard

Field CoUs.
Acme Wire Co.

,

Manhattan Elec. Supply Co.
Mica Insulator Co.

Co.,

National Battery Co.

Smith Storage Battery Co.

Sheet.

Indiana Rub. A Ins. Wire Co.
Johns-Manville Co., H. W.
Kartavert Mfg. Co.

A

Hensel

chines.
Chicago Pneumatic Tool Co.
Wrigley Co Thos.

Platinum,

Electric Appliance Co.

St.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Allis-Chalmers Co.

Electrical and Mechanical Engineers.

Alton Machine Co.

Insulators and Insulating Materials).
Central Electric Co.
Chicago Edison; Co.

Stow Mfg. Co.

Century Electric Co.
Crocker- Wheeler Co.
Doxsee-Barrere Elec. Co.
Ft. Wayne Elec. Wks, Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robblns & Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.

A Sons, Jas. L.
& Insurance
Hartford Steam Boiler In
spectlon & Insurance Co.
Insulating Machinery.
Robertson

American Electrical Works.

Fans and Fan Motors.

Allis-ChalmerB Company.

Central Electric Co.
Chicago Edison Co.

F.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Switchboard Equipment Co.
Trumbull Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. & Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Bushings.

The

Indicators.

Inspection

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Engines, Steam.

Sorensen, P.

Western Electric Company.

Alton Machine Co.
Cables (See Wires and Cables

and

Pins

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Peru Electric Mfg. Co.

Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Bissell Co.,

Pipe Bending Ma-

Allis-Chalmers Company.

Central Electric Co.

Berthold A Jennings.
Central Electric Co.
Electric Appliance Co.
Maine Hub Mfg. Co.

Cutter Elec. A Mfg. Co.
Davis Elec. Mfg. Co.

Bossert Elect. Const. Co.

(Recording and Testing.)

Enameled Kings,

Chicago Edison Co.
Crouse-Hinds Co.

Boxes, Junction.

Elec. Mfg. Co.

M.

Jeffrey Mfg. Co.

Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Cross-Arms,
Brackets.

Willis. G.

Electrical Instruments.

Elevutors — Conveyors.

Cutler-Hammer Mfg. Co
Schureman Co., J. L.

Bissell Co.,

Zeller, Geo. A.

Ft.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A E'ec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Bossert Elec. Const. Co.
Central Electric Co.

Books, Electrical.

&

Gest, G. M.

Cut-Outs and Switches.

.Vrlgiey Co.,Thos.

National Brake

Subway.

Cord.
Jos.

Belting.

Oh alas.
Jeffrey Mfg. Co.
Plume A Atwood

Contractor, Electric

Allis-Chalmers Company.

Kock Island Battery Co.
Wesco Supply Co.

Belt Dteulng,
Dixon Crucible Co.,

J.

Contractors and Electric
Light Plants.

Edison Mfg. Co.
Electric Appliance Co.
French Battery Co.
Manhattan Elec. Supply Co.

W. H.
Stanley— G. I.

Hydraulic Machinery.
Alton Machine Co.

B.

Ft.

Conduit Bods.
Cope, T.

A W.

Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.
Sargent A Lundy.
Schott,

Central Electric Co.

Central Electric Co.

Castings.
Alton Machine

Elec. Mfg. Co.

American Circular Loom Co.
American Conduit Company.

tors.

&

I.

Conduits.

Hoiden Anchor Co
Matthews A Bro., W. N.
it

A

McLennan

Jackson, D. C.

R.
Co.. K.

Condensers, Electric.

Anchors, (Tel. & Tel.)

A ml no

Hydro- Elec. Development Co

pound.
A Son, E.

Crollus

&

In-

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Bissell Co.,

TheF.

Central Electric Co.
Ins. Wire A Mfg. Co.
Crescent Ins. Wire A Cble . Co.

Chicago

Driver-Harris Wire C".
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch.

A

Sup. Co.

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co

Springs.
Manross, F. N.
Staples.
Blaku Signal A Mfg. Co.

OkoniteCo., The.

Steel Gains.

Phillips,

Steel Gain Mfg. Co.

Eugene

F.

Phillips Insulated

Stokers.

Wire Co

Roebling'a Sons Co.,

Westinghouse Machine Co.

Storage Batteries.
American Battery Co.
Chicago Pneumatic Tool Co
Electric Storage Battery Co.

J.

A.

Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable Co.
Simplex Electrical Co.
Standard Underground Cable
Co,

General Storage Battery Co.

Wesco Supply

Gould Storage Battery Co.

Western Electric Company.

o* Ad-v-eirfcitsemerat®

See Page
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A pressed

steel support for cross
of two plates, one

arms consisting

engaging the arm and the
other the pole. It provides a

means of mounting arms
without cutting gains.
It

GtytB

©rafo-ilark

Eift lari
Nraifnrk

Mfg.

guaranty quality

C&n.,

ln0tim

farifnrti,

(Ham,
SJnrmdo,

ffitytragn

strengthens the arm and pole.
It facilitates the placing
and alignment of cross arms. It saves braces on four and
six pin arms.
It can be purchased at a cost slightly exceeding the cost of cutting a gain.
It is made for telephone and standard arms and will fit any pole.
WR1TB FOR PRICES AND DESCRIPTIVE CIRCULAR

©nt

STEEL
GAIN MANUFACTURING
South Clinton

10

r

CO.

Chicago

St.

HI.

THE

SENSIBLE
CHEAP
AND

way of getting
your wires

GENERATORS
CAPABLE OF HEAVY

OVERLOADS

OUT OF
OR INTO
CONDUIT
to use

is

N
U
CATALOGUE
DESCRIBES
SEVERAL

b£
C
I

HUNDRED

o
S

KINDS

J

125 K. W. Crocker- Wheeler'^Generator

represents a clear profit for the

CET

IT

C-W machines

are

celebrated

overload capacity. Bulletin No. 53

CROUSEHINDSCO.

V

MANUFACTURERS
70 W. Jackson Blvd.,

it
RELIABLE

Htcft

NEW

station.

their

T gives

COMPANY

AMPERE,

CHICAGO.

central
for

great

reasons.

FT

JERSEY

Amtautktnr

Natumal Haitrnj OInmpang
ELECTRIC STORAGE BATTERIES
Branch

EW

ft

Offices:

BUFFALO,

YORK, CHICAGO

N. Y.

THE ELECTRO-CHEMICAL TRAY BATTERY
—

no "choking" gas.
Important point
Made up in "tray form," hence for a battery of a voltage of no, one stack would
only stand about 30 inches high. Many other good novel points— investigate it.

SMITH STORAGE BATTERY

CO.,

Zoar, O.

1*

WESTERN ELECTRICIAN

TACHOMETERS

NIAGARA

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

July

7,

1906

Insulated Electrical

Wires and Cables
BARE COPPER WIRE

tion.

The type "C" instrument shown

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
not practical.
make instruments
that will exactly meet your requirements. Write for catalogue

We

Manufactured by

JohnOoebling'sSonsCo.

Niagara Tachometer
and Instrument Co.
NIAGARA FALLS, N. Y.

TRENTON, N.

J.

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Manufactured and For Sale by

Exact

BLAKE SICNAL & MANUFACTURING
Pat. Nov., 1900.

Exact

Sizes.

CHICAGO: American

Electrical Supply Co.

CO., 256

Summer
ST. LOUIS:

St.,

Boston, Mass.

Wesco Supply Co.

Western Electric Co.

SPOT

^SONSPOTc^

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

Mfg. Co.

Electric

App.

Western Electric Co.

SPOT

Wagner

size. Pat.

ST. LOUIS, U. S. A.
Robert

Volt-Ammeter
Dead Beat

Our Variable
Speed Single Phase
Ventilating fans will

push or pull the

fit

an

Auto

them with

We

are the real manufacturers of
per cent, of the Enameled
Rings used in this country.

Try us and

Send for Catalogue

3 Volts

30 Amperes

STAR EXPANSION BOLT
J47-J49

CEDAR

perfect

in action.

Man,

to get

tors posted?

and

sellers,

Your customers would buy

knew of them.

they

It's

them on your
Bulletin

up

to you,

lines.

No. y$

H

Mr.

Are your
will tell

if

Station
solici-

THE ROBERT
INSTRUMENT GO.

N. Y. CITY

26 Shelby Street
DETROIT. - MICH.

B§ "KNOSTRAIN" BUSHINGS
fits

made

in

|-inch

two

styles:

One

socket caps,

of them
and the

other is made for rosette or f-inch
socket handle.
Why tie knots in cords which
dangers of short
increase the
circuits?

The

"Knostrain"

either No. 16 or No. 18
window cords.

Bushings

fit

lamp or show

you more.

DISTRICT OFFICES IN ALL THE PRINCIPAL
CITIES

CO.

ST.,

revers-

They are great,

good

case;

see.

are

ible.

List Price, $6.00
leather

including

75

Trans-

former Control and

make them

Guaranteed

air

out of your place.

We

Accurate, Durable

Samples and Prices on Request

FRANK

H.

STEWART ELECTRIC

35 NORTH SEVENTH STREET
PHILADELPHIA, PA.

CO.

July
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Stanley- G.I.
Circuit Breakers

Edison Spark Coil
Reduced from $3.25
to $2.50
The

hardest service for a spark

coil

is

firing the

compressed charge of air and gas in a gas or gasoline
engine.
A large volume of energy must appear in the
arc

when the contacts

are separated, but without re-

quiring a high voltage or large
since the latter

make

number

of battery cells,

occupy space and cost

weight,

money.
Again the battery energy should not be used up
the

coil's

energy turned into heat

The

coil

in the

should build up

which calls for a low
path for the magnetic

in

since only the electrical

internal resistance,

spark

its

fires

the charge.

magnetic

electrical resistance

field quickly,

and a short

lines of force.

These and other facts point to a spark coil wound
with thick heavy wire and shorter than the ordinary,
"pudgy" in fact.

When we

collected a

number

of gasoline engines

and began to experiment we found that such a

gave
much the best results and with the least waste of

on the market, although, as it
contained twice as much copper as other coils, we were
Still, we have sold
compelled to ask a higher price.
larger and larger numbers each season as users of gas
engines and others have learned that the Edison Coil is
It can be used anywhere that
cheapest in the long run.
a fat, hot make-and-break spark is wanted.

Our

therefore put

large

volume

it

of business

now enables

us to cut

the price from $3.25 to $2.50 and for the saving in bat-

and trouble you can afford to throw away any
dinary long coil and get an Edison.

or-

teries

Remember

that the Edison Cell

form of battery energy and ask
on Battery Sparks.

for

is

I.

Type C-7 Circuit Breaker

Every Motor
in

ElectricaJly

Driven Shops

coil

batteries.

We

Stanley-G

the cheapest

BOOK "W.

E."

should be connected through a circuit
breaker rather than through an ordinary switch with fuses.
Besides affording superior protection,
circuit breakers are economical.
The
economy is in
saved
of men and equipment.
With a circuit breaker it is not necessary to send for and wait for the
"electrician" every time a circuit opens.
Then there is the saving in renewal of
soon offsets the
fuses, which
increased first cost.

GREAT

TIME

—

ALONE

The brushes of C-7 Breakers, of 3 to 300 ampere capacity, are of the laminated form, and are opened by flat, springs which carry the carbon contacts.
The latch

for holding the breaker closed

so constructed that the breaker

is

cannot be jarred open.

CHICAGO, Monadnock Block
CINCINNATI, First Nat'l Bank Bldg.
DETROIT, Chamber of Commerce

The Edison Mfg. Co.
ORANGE,

7 Lakeside Avenue
31

Union Square,

New York

304

Wabash

25 Clerkenwell Road, London

CLEVELAND,

Citizens' Building

MINNEAPOLIS,

Guaranty Bldg.

KANSAS CITY, Postal Telegraph Building
OMAHA, New York Life Building
INDIANAPOLIS,

N.

ST. LOUIS, Century Building

State Life Building

J.

Ave., Chicago

Pittsfield

Stanley-GI^S Company MASS.
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To Learn More
An Excellent Opportunity to Obtain PRACTICAL Information on
P

ELECTRIC LIGHT PLANTS

1°

L £ W
b
E
E

R

E

THE

pithy old adage,

know

"Knowledge

things to do things.

For

is

Power,"

practical

Electrician, beginning with

P

treatise

and notable

We

must

wanted.

To

so true as to be self-evident.

men, practical information

supply this need, constantly arising as new

publication of a valuable

is

men

enter the electrical

new volume,
(constituting, when

this issue, the first of the

series of articles

is

field,

E

R

the Western

enter upon the

will

finished, a

complete

K

N

on the subject) on

P

W

The Small Central Station
R

b

T

L £ W
b
E
E

R

Practical Hints on Its Construction and Operation
The
subject,

is

I.

II.

scope of this eminently practical work, written by experienced authorities on the
well indicated by the list of chapter headings
:

P

III.

Fuel and Waterpower.

1°

IV.

Boilers and Setting.

f
L
b
E
E

V.
VI.

R

VII.
VIII.

IX.

General Observations.
Building and Foundations.

X.

XI.

XII.

—

Electrical Equipment Generators
Arc and Incandescent Lamps.

Instruments.

Transformers.

Operation of Boilers.

XIII.

Line Construction.

Engines.

XIV.

Distribution.

Steam Turbines.
Belting and Shafting.

XV.

Cost of Plants.

XVI.

General Data.

The

— Switchboard

,

E

P

1°
E

b

E

R

E

R

supply data relating to small and medium-sized stations using overhead construction, and are especially adapted for intending purchasers of electric-light plants and pracWithin this field the ground is thoroughly covered in view of the requirements of the
tical men.
articles

Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
The
operating in all parts of the United States, handling various types and sizes of machinery.
series will be enriched with numerous illustrations, diagrams and tables.
These articles will be of much value to ail readers of the Western Electrician, new and

best

a

modern

practice.

old, interested in the practical

REMEMBER

K
N
P

W

T

L J W
b
E
E

R

operation of electric-light plants.

that this noteworthy series on

EICCtHC Light Plant*

begins in this week's issue of the Western Electrician, and will run for from four to six months.

PLACE YOUR SUBSCRIPTION XT ONCE
P

1°

L i W
b
E
E

Western

R

LI

Electrician

507 Marquette

Bldg.,

E
D

Chicago
E
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General Electric Cbmpany
Coffee Percolators
for

Morning Service

This electric heating device used in the morning: will influence the introduction of
others that will extend the service through the day.

Save Time

No Annoyance

Coffee can be prepared in a few

No

minutes.

Connection can be made to
ordinary lamp socket.

Easy

to use

an

copper

highly
nickel plated.

polished

advocating

No

difficulty

No

flame.

in controlling heat.

and wash.

Increase your day load by
Electric Coffee Percolator.
Capacity 6 cups. Made of heavy

alcohol to spoil polished table

tops.
9.

Order early and
prompt shipments.

Heating

Electric

secure

Devices.

and

961

SSSBPTSo. Principal

Office:

SCHENECTADY,

N. Y.

ftt°?Si£

Direct Current

GENERATORS

SECURITY

For Sparkless Operation, High Efficiency and Low
Temperature Rise, Type L generators are unexcelled.
This we can prove by referring you to our customers.

TROLLEYS,

Installation in all parts of the country.

**&
For Stringing Cables
Do

They

the

work

in the simple natural way.

are of the best quality of material and

effectiveness of action.

The frame
not scrape

The wheel

is

malleable

Wood

with a deep two-inch groove.

rollers if

We
Write Our Nearest House

so large that the cable does

nine inches in diameter so as to roll

iron,
easy,

it.

is

you prefer

at

should like to

the same price.
tell

you more about

SECURITY TROLLEYS.

Write

us.

Western Electric Co.
New York

Chicago

Philadelphia
San Francisco

Kansas

Saint Paul
Saint Louis
Cincinnati
Denver

City

Los Angeles

Pittsburg;

The F. Bissell Company

.

toledo.o.
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PUT

MICA

EDISON LAMPS
IN

July

YOUR SOCKETS

Micanite, Linotape.

secure the

maximum

of

Good Lighting

Service.

Papera

1906

Qualities, In any
at Lowest Prices

EUBENf MUNSELL AND CO.
NBW YORK

and CrllCAQO

INSULATION ^t
Cloth and

And

all

Form

7,

M.

I.

is

C. Compound, Empire

For Years

the

Standard.

CO., Originators
MICA INSULATOR
CHICACO
NEW YORK and

Street Series Lamps.
Miniature Lamps.
Regular Multiple Lamps.

General Electric Company
ASK US FOR

MAIN LAMP SALES OFFICE
Harrison, N.

J.

(508)

Plans and Estimates
will save
It

the best materials and

CHICAGO MICA

is

you money

good insulation

is

your repair

in

— made

42 Broadway, New York

out of

sold at reasonable prices.
3-in-l

Measure low and high voltages^
besides* amperes and ordinary
resistances. They are inexpensive and reliable. Send for catalog of portable and switch-

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any C. P.
lamp at any height or angle.

INDICATING-WATTMETERS

board voltmeters and ammeters.

L.

FRANK W. MORSE
Room 301, 116 Bedford

St.,

OF PRECISION
Scales 10 inches long with

Whitney

Electrical

MACHADO & ROLLER,
Monadnock

Bldg.,

CHICACO

Will Prevent Sparking.

Absolutely will not

gum

the brushes.

50c. per stick. 85.00

Send. 50c. for trial stick.
per dozen.
FOB SALE BY ALL SUPPLY HOUSES OR
Bole manufacturers,
9 All
CHICAGO.
tt UWlfRoom 411, Inter Ocean Bldg., 130 Uearborn St..

Instrument Co.
Cen'l Sales Agents.

203 Broadway,

NEW YORK

BELDEN
MAGNET WIRE
Our stock
and German

SPEER HICH-CRADE

CARBON BRUSHES

net wire

is

complete

in

of
copper
silver mag-

the most
the west.

Try us on a rush order

Convenient— Non-Corrosive— Effective

We also make

the famous Crolius CommutaCompound; eliminates sparking and all
commutator troubles.

tor

Belden Mfg. Co.
CHICAGO

SPEER CARBON CO.
ST.

Article That

Will keep the Commutator In good condition and prevent cutting.

KU.ICIIIIIII
CLXIMAIl

us.

IT!

Compound.
The Only

Write

New York

Gale's Commutator

300 well spaced

equal divisions.

Prices reasonable.

M. PIGNOLeT

78-80 Cortlandt St.

Boston, Mass.

1V:E>E>I>

Accurate on both Direct and Alternating Currents and
on varying Power Factors and Frequency.

VOLT-

AMMETERS

VALPARAISO, IND.

CO.

E. R. CROLIUS
6419 Peoria Street
-

& SON
CHICAGO,

MARYS, PA.
DAVIS ELECTRIC

MANUFACTURING
COMPANY

Electric Signs

MANUFACTURER* OP

Letters

STATION SWITCHES

ELECTRIC RAILWAY

AND

acrid

Boards, Incandescent and Arc Switch
Boards

Tablet

HALLER MACHINE
127

FULTON STREET

CO.
CHICAGO

SEND FOR OUR
ATTRACTIVE PRICE HIT
CHICAGO
1501

THE BRIGHTEST

OFFICE

Monadnock Bldg.

IN

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

CO., NILES. 0.

ILL.

July
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FRANK N. PHILLIPS, Pres.

EUGENE

R. PHILLIPS, V. P.

C. H.
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C.R. REMINGTON, Jr., Sec.

Treas.
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PROVIDENCE,

I

!

j

Siombaugh Guy Anchors

B. I.

BARE ANDINSULATED ELECTRIC WIRE,

Are

STOIHBAUGH GUY ANCHORS
SCREW INTO THE GROUND

ANNUNCIATOR WIRES.

When

Chicago Office, F. E. Donohoe, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

U.S.

I

B

. .

..

Geo.W.

Hoffman
"- "-.»'»"

'

The middle shows the square wrench and
sliding handles locked to the anchor by

UMMACH,
BCC'V AND TRCAB.

are sure.

the eye.
The lower part shows the square mallea
ble key and the square shankof the anchor.

is

as strong as

its

weakest part.

Stombaugh Guy Anchors have no weak

parts.

MATTHEWS & BRO.

W.N.

MANUFACTURERS
203 North 2d Street
Eastern Office:

203

ST.

-

Taylor Bldg.

.

Cortlandt

St.,

LOUIS
New

York

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

'

-

CHICAGO

-

NATIONAL CODE STANDARD

C°-

"0. K." Weatherproof lire.

RUBBER COVERED WIRES AND GABltS

Slow-Burning Weatherproof

MARION INSULATED WIRE* RUBBER

1

Eagle brand! Telegraph,

'f^BRANj

SIGNAL,

and Ideal Wire.

KllNm;G,;M AR|N &.

ELECTRIC LIGHT
AND TELEPHONE

Prices

AND.-SUBMARINE

WIRES & CA6LES

TRADE MARK.

141

and Factory: PAWTUCKET.

"Baby" Gasoline
THETorch
the smallest

Sold by electrical supply houses

is

torch made which gives
perfect results, and fills the
long-felt want for a torch
which fits the hand and can
be used in contracted places

make

Burns

Sounder, with which

good Morse can be "sent."

We

telegraph apparatus of every

Without

Catalogue No. 2 1 is a 700 page encyclopaedia
of "Something Electrical for Everybody
11

Manhattan Electrical Supply Co.
N EW

YORK

1

68

Fifth

It can be
and corners.
turned in any position, as it
burns equally well in all

positions.

description.

Cortlandt Street

Air
Pressure

Avenue

CHICAGO

Zeidler Lamp

&

It

is

perfectly

automatic; has no cocks or
valves to get out of order;
lights with a match; selffeeding; requires no pumping of air and is always

ready for use. It is indispensable to the Telephone
and Telegraph linemen and
ELECTRICIANS. It burns about
two hours from one filling.

THE "BABY" TORCH

Saved

Wire Co.

Phillips Insulated

SO; CLINTON ST.

Office

SNAPPER

and Samples on Application.

WIRES & CABLES

MAIN OFFICE AND FACTORY, MAR10N,IND.
CHICAGO OFFICE a WAREHOUSE

32

You

GAS, ELECTRIC AND COMBINATION FIXTURES

AND DEALERS

88-90-92 W.

The upper part shows the new malleable

C.

In at the proper depth they are set. The
can then be put on without fear of any back

An anchor

of the

eye.

EsasaiSHH

WILLIAMSON & CO.

R.
manufacturer, of

SHOWING THE DETAIL

I.

B ANCHOR AND
WRENCH.

Z95.E.W« = hii

c

strain
give.

NEW TYPE

CH«a.

RICHARD WIL1
PRESIDENT

R.

tears. Solo by agents and dea

POLISH
METAL
c

PDLISHES iLL METALS.

rivets.

equals the strength of the rod.

CABLES FOR AERIAL AND UNDERGROUND USE.
Nbw Yoek Stobs, W. J. Watson, 26 Cortlandt St

ig

and

pins

They are made of one piece.
The threading of the eyes on the Type B Anchors

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

weakened by welds or holes

not

for

ELECTRIC LICHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Established

RODS OF

THE

AMERICAN ELECTRICAL WORKS,

LOMIRA,

Brass Co.,

WISCONSIN

The Western

Elec-

trician published

1042

LARGE

pages of
matter and

reading

1575 illustrations.
This

3126 columns

is

\

Toggle Bolt

3,000,000

or about

Equivalent in

amount

Wrigley

to

23 average

$2

technical

On

the

Books.

book basis $46

worth given

for

$3.

you

are not a sub-

scriber,

send in your

If

Write for

I.

In 1905

words.

BY

R.

order

now.

particulars,

sample

and prices

of

this bolt,

The
Thos. Wrigley Co.
300-6 Dearborn

CHICAGO.

St.,

Western
507 Marquette

Electrician
Building. Chicago
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WASTED, FOB
WANT

atmtlmr

mtnts (jo words or

$150 an
words 3c each,

POSITION WANTED
words or

advertis:
$1.00 an in-

aunt* (jo
—rtionj additional words sc sack.
less),

POSITION WANTED.
Competent engineer and electrician desires
po itlon as operator of central station In counSingle.
Address O. M. AARVIG, car«
try.
Guarantee Elect. Co., Chicago, 111.

POSITION

WANTED

By two young men with

three years' expe-

rience in Installations of electric light and telephone plants. Do not use tobacco or liquors.
G. A. Frogner,
Al references.
E. M. Williams,
Iola, Wis.

POSITION

WANTED

As assistant electrician in electric light or
power plant by single young man twenty years
of age. strictly temperate and steady worker.
Have had two and one half years' experience
In electric lighting, motor and switchboard
work. A. C. and D. C. Technical graduate.
Location preferred Colorado or Wyoming.
Salary desired, $18.00. References famished.
Address Box 616, care Western Electrician, 507
Marquette Bldg., Chicago.

1,500-KW. Westinghouse, 25-cycle, 3-phase, 15,000 volts, 80 RPM, direct-connected to
Hamilton-Corliss horizontal cross-compound
engine. 30 and 60 by 60 inches.
400-KW. Westinghouse, 1,150 volts, 2-phase,
speed 150 RPM, 60-cycle, direct-connected
vertical non-condensing ento Williams
gine, 15 by 25.
75-KW. Westinghonse, 60-cycle, single-phase,
440 volts, 260 RPM, direct-connected to
Fischer 125-HP. engine.

Belted A. C. Generators, CO Cycle,
3 Phase.
700-KW.

Westinghouse,

MP,

volt,

drafting

& ELEC-

150-KW.

G. B.,
12-150-600.

volts,

class

720

RPM.

volts, class 10-

class 8-

E.,

2—75-KW.

AM,

2,300 volts, type

AM,

A. C. motors, 25 Cycle,
200-HP. Westinghouse, 200

14-

volts,

type

A,

3 Phase.

volts, type C,
575 RPM.
2- 150-HP. Westinghouse, 200 volts, type C,
575 RPM.
100-HP. G. E., 2,200 volts, class 6-100-500,

220-440

Westinghouse,

50-HP. G. E., 2,080
30-HP. G. E., type

volts,

type

type C,

750

I,

AM,

50-HP.

class 8-60-900.
50-KW. G. B., 2,300 volts, type AM, class
8-50-900.
45-KW. Westinghouse, 1,150 volts, class 345-900.

class 10-50-720.
class 8-30-900.

volts,
I,

and accessories, boilers and accessorelectrical equipment, pumps and piping,
and 4 turbo-alternators, engines, generators,
switchboard, wiring, etc., respectively, for the
Navy Yard, Charleston, S. C. Plans and specifications can be seen at the Bureau, or will be
furnl-hed bv the Commandant of the Navy
Yard named.
MORDECAI T. ENDICOTT,
Chief of Bureau, May 31, 1906.

For Sale— Bargains

400 volts, type C, 490

Westinghouse,

Westinghouse, 200 volts,

ALTERNATORS-60 CYCLES

type O, 580

Westinghouse, 400 volts, type C, 850

RPM.
30-HP. Westinghouse, 400

volts,

type

C,

850

Lights
Westinghouse,

1

900
1200
1500

45 K.W., single phaseWestinghouse, 60 K.W., two-phase, 1100 volts.
General Electric, 75 K.W., three-phase, 2200

1

1600

General Electric,

1

1500

Warren-Medberry,

2

1500

Westing house,

1

2500

volts.
Gen'l Electric, 125

1

5000

2
2

RPM.

volts.

15-HP. Stanley, 500 volts, 1,152 RPM.
5-HP. G E., 200 volts, type O, 1,200 RPM.
only a PARTIAL LIST.
have the standard sizes of nearly all the larger
manufacturing companies. Send us your specifications.

We

at.

17 Battery Place,

NEW YORK

Missouri Trust Bldg.,
n,
%7 Louis, no.

75

K.W,, three-phase, 3300

volts.
75

K.W., two-phase,

1100 or

2200 volts.
75

K.W., two-phase,

1100 or 2200

K.W., three-phase type. A
T B, revolving neld.
Westinghouse, 250 K.W., three-ph., revolving
Held, 6000 volts.

AS GOOD AS THE BEST-"AND THEN SOME"

1
1

3

NORTHERN DYNAMOS

1

1
1

Northern Direct Current Apparatus possesses all the characteristics of economconvenient operation common to excellent electric dynamos and motors and
Many exclusive meritorious features that make it worth

ical,

your while to get acquainted by reading Bulletin No. 2546.

Northern Electrical Mfg.
425

Monadnock Block. Chicago,

Temporary

WANTED

CO., Engineers, Manufacturers, MADISON, WIS., U.

•

111.

«
Blake Block, Oakland, Cal.
Paul, Minn.
29 Broadway, New York

Office, 67

East Filth St.,St.

S. A.

1236 Wells Bldg, Milwaukee, Wis.
801 land Title Bldg., Philadelphia, Pa.
200 Equitable Bldg., Boston, Mass.

TO 133 CYCLES

1
1

Lights
900 Westinghouse, -15 K.W,, latest type.
1200 Westinghouse, CO K.W., 1100 volts.
1200 General Electric. A, 60, 1100 volts.
2000 Wood, 100 K.W. type W. A. L.
240 Westinghouse. 120 K.W., 1100 or 2200 volts.
2400 General Electric, 120 K.W., type A. S., 2200 v.
2400 General Electric, 120 KW., type A, 120.
3000 Stanley, inductor type 150 K.W., two-phase.
,

We

are now located in our new shops, the
largest Repair Shops in this country. Send
for our Monthly Bargain Sheet showing complete stock with net prices.

GREGORY ELECTRIC
Cor. 16th

CO.

and Lincoln Sts.

CHICAGO

200 or 300 light dynamo. Must be in first
class condition. Bonnet-Nmnce Stove Co., 172
Washington St., Chicago Heights, 111.

WE BUY OLD

BELTS

OR SCRAPS, ANY SIZE OR

FOR SALE

CONDITION.

WE

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFG. CORP.

Electric Light Plant, In a bustling town of
7,000 population, will accept part cash with
good security for balance, or will exchange for
a lumber and coal business in a town of same
population. At present plant Is paying safe
6% on the Investment and continually IncreasFor particulars address Box 612, care
ing.
Western Electrician, 607 Marquette Bldg.,

27

Chicago.

FOR SALE
town

of 2,000 population. Plant paying 15# on investment, and
business can be increased 25% the first year.
Will accept cash down or exchange for some
good business of equal value; contract and exclusive franchise. For particulars address Box
618, care Western Electrician, 507 Marquette
Electric Light Plant in a

A

Bldg., Chicago.

BOOK OF MERIT

FOR SALE
MODERN

One second hand electrioal outfit, complete,
with one Atlas boiler, 60 inches x 16 feet; 52
4-inch tubes, with 36-lnch smokestack, 60 feet
long. 1 Jno. Noye Automatic Engine, 14x16,
126 horsepower. 1 General Electric Alternator,
126 cycle, 120 K. W., single phase, 1,100 volts,
with exciter and switchboard Instruments.

ELECTRIC

FIRST PRACTICAL WORK ON RAILWAY MOTORS.
C O NT BKT8.-Chapter I.—FormB of Field Magnets. II,—Armature Winding
Diagrams III.— Field Coil Construction and Arrangement. IV.—Armature
Construction.
V.— Commutator and Brush Holder Construction. VI.—
Motor Casings. VII.— Motor Suspensions. VIII.—Bearings and Gears.
IX.— Lubrication. X. General Dimensions and Data. XL— Management
and Repair. XII.— Railway Motor Design.
,

Pages.

157

Illustrations

and Table.

Satisfactory Inducements,

Price $2.00.

Favorable

book unique in Its treatment of electric railway equipment. The
x
chapters are devoted to minute description of the details of electric
railway motors that are in use to-day. Each organ of an electric railway motor
is taken up in turn, described and illustrated by examples of present and past
practice, and its operation explained in the light of practical experience. In
short, the review of current practice Is of such a nature as to bring out the
reason why the electric railway motor Is built as it is to-day. For example,
field magnets of different types of motors are illustrated and compared, and
their features of merit and faults pointed out. Armatures, armature windings,
brush holders, suspensions and other details are similarly treated, each detail,
however minute, being exhaustively considered. The last, two chapters are devoted, olio to the management and repair of electric railway motors, and the
other to railway motor design, a complete design being worked out as an exampletable gives authoritative data of all types of railway motors In comreceipt of price*
mon use, both In America and Europe. Sent postpaid

MOTORS.
Huntsvllle, Mo.

JUL

PLACE YOUR

BY GEO. T.
HANCHETT.
M. E.

"Want" and "For Sala"

on

advertisement* In the

ELECTRICIAN PUBLISHING CO., 507 MARQUETTE BLDG., CHICAGO.

WESTERN ELECTRICIAN,
Immediate Returns.

Freight

Labor

Good

is a
first ten

A

CHICAQO

WITH

—

200

ST..

OFFERED
LOCATIONS

THETIS

CO.,

W. MONROE

ELECTRICAL
AND OTHER
INDUSTRIES

RAILWAY

Price $1,800.

POWER

NIEMANN,

ies,

125

21

HTJNTSVILLE LIGHT &

F.

pressors

RPM.

is

WALTER

SEALED PROPOSALS (three sets), indorsed
"Proposals for Air Compressors." "Proposals
for Power Plant" and "Proposals for Generating Sets," will be received at the Bureau of
Yards and Docks, Navy Department, Washington, until 11 o'clock a. m., July 21st, 1906, and
then and there publicly opened, for 2 air com

RPM.
volts, type

all bids.

Village Clerk.

A. C. Motors, 60 Cycle, 2 Phase.
150-HP.

A first class salesman to represent established
manufacturing house in Chicago, well acquainted with contracting and jobbing trade.
State age, married or single, experience, former
and present employer and salary expected.
Reply Box 614, care Western Electrician, 507
Marquette Bldg., Chicago.

salesman to represent established
manufacturing company. Rapid advancement
to the right man. State age, experience, former
and present employer and salary expected;
married or single. Address Box 615, care Western Electrician, 507 Marquette Bldg., Chicago.

and

480

volts,

I

300-HP.

BOSTON, MASS.

class

amount bid Specifications can be had at the office of WILLIAM
H SCHOTT, C. E., American Trust Building,
Chicago.
The village reserves the right to reject any
for ten per cent of the

L.

RPM.
A. C. Motors, its Cycle, it Phase.
2— 200-HP. Westinghouse, 400 volts, type C,
480 RPM.
75-HP. Westinghouse, 400 volts, 480 RPM.
2—30-HP. Westinghouse, 400 volts, 720 RPM.
6— 1-HP. Westinghouse, 110 volts, type C,
1,700 RPM.
A. C. Motors, OO Cycle, 3 Phase.

75-900

This

AS,

type

volts,

600.

class

class

2,300

G. E., 1,040-1,150
class 10-60-1,500.

8-

type

E.,

60-KW.

Westinghouse, 2,200 volts, class 10-

volts,

,

G.

120-1,070.

150-HP. G. E., 550 volts, type I, class 8-150-900.
75-HP. G. B., 2,080 volts, type I, class 12-75-

Belted A. C. Generators, 00 Cycle,
Single Phase.
200-KW. G.

should be addressed to H. C. Adcock, President
of the Board of Trustees, Western Springs, 111
and must be accompanied by certified check

RPM.

60-900.

84 Mate

WANTED

AT,

volt,

1,100 volts,

2— 120-KW.

20-HP. Westinghouse, 220-440
720 RPM.
3—5-HP. G. E., 220-440 volt,

120-720.

Westinghouse,

RPM.

50-HP.

250-450.

2— 60-KW.

300-KW. Westinghouse, 1,100-2,300 volts.
180-KW. G. E., 1,150 volts, type AS, 750

220-440-

type

120-KW. Westinghouse, 2,200

60-KW. Westinghouse, 1,100

WANTED

volts,

Belted A. C. Generators, 60 Cycle,
it Phase.
2—250-KW. Westinghouse, 2,200 volts, class 16-

Electrical machinists and inside wiremen.
Permanent employment, good wages. Apply
117 Wlddlcomb Bldg., Grand Rapids, Mich.

first

2,300

75-KW. Westinghouse, 220-440

WANTED

A

7,200

will be received by the village of Western
Springs, 111., for a 100 K. W. Generator, up to
eight o'clock P. M., July 10th, 1906, which

A. C.
Cycle, Single Phase.

Form

18-700-400.

6-200-450.
100-KW., 1,050
100-900.

WANTED

Capable younir men for work in
room. Apply NATIONAL BRAKE
TRIC CO., Milwa«kee, Wis.

A. C. Units.

1906

Sealed Bids

(Incorporated)

test),

additional

insertion;

advtrtist-

7,

NOTICE

ROSSITER, MacGOVERN & CO.
OFPBR
Belted
Generators, 1X5-133
Direct-Connected

8AL.E and

COIiUMK

July

Healthful

Rates,

Conditions,

Communities,

ON THE LINES OF
THE ILLINOIS CENTRAL

R.

R.

AND THE
YAZOO
For

&

MISSISSIPPI VALLEY R.

R.

information and descriptive pamphlet address
full

J.

c.

CLAIR,

Comm lent oner,
Park Row, Chicago,

Industrial
I

III

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Crado Machine
Work

of All

Correspondence

Kinds
Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUCHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

:

July

WESTERN ELECTRICIAN

1906

7,

CENTURY ELECTRIC CO.

Patent

Cope's

MANUFACTURERS OF

Remember

Quick

Coupling

Rod

Conduit

these rods bave no lost

notion.

SINGLE-PHASE SELF-STAITIM

These -Couplings are of Steel and
made in the best possible manner

ire

MOTORS AND CEILING FANS
ST. LOUIS,

Write for list of persons using
rods— 26,000 sold since M ay 1003.
-i 3 ft;- and 4 ft. lengths.

MO.

tries*

M ad*

:

Price, 3

It.

75 cents, 4

Patented February

ARC LAMP

IRON

POLES,

3244 North

BRACKETS, ETC.
THE

J.

BEEKMAN

85

cents

34, 1903.

PHILADELPHIA, PA

Fifteenth Street

MOTT IRON WORKS

L.

8 + -oo

ft*

OSSERT

ST.

NEW YORK

Drawn steel. One blow of a hammer elves clean round hole. No filing.

SAVE TIME, BOXES AND MONEY
M.KLEIN
Scad 2c stamp (or

new

KLEIN'S

Ba np to date,
for bulletin giving

& SON

catalogue Ne. 6 0!

TOOLS

OXE

and Line Builders.
MATHIAS KLEIN & SONS.
W. Van Buren

Chicago,

St.

"Flexduct"

is theLt

particulars.

Hosier! Electric Construction

For Electrical Worker*

81

Use them. Write
full

III.

high standard required

in aJl high-class

work.

Co.,";"

It is

NEW YORK

very

flexible, a.

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

does not deteriorate,

It

always usable

to highest

degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK
of the Air

SAN FRANCISCO

CHICAGO

Hammers

used are Boyer or Keller,

of the Air Drills used are Boyer, Keller or
"Little Giant."

Why?

Because

the'

require less repairs,

and are not

liable to

use less
represent Das

There's No Friction
with the Fibre-Graphite Commutator Brush.
Being 90per cent, pure graphite, it insures
low resistance, no sparking under a varying
load and longer wear. There is no greasing
required. The Fibre-Graphite is therefore
the most economic brush on the market.

air,

.

infringement.

Send

MANUFACTURED BY

THE KIND YOU HAVE ALWAYS USED

5155 Wakefield

Chicago Pneumatic Tool Company
Fisher Building,

CHICAGO

95 Liberty Street,

P»" Inspection and

NEW YORK
114. 116

&

MAIN OPFICE:
118 Liberty St.,

INSULATED WIRE COMPANY,
BRANCHES:]

, 02

BY

F. C.

CONSTRUCTION
of

Desplalnes St

DRY

A VALUABLE BOOK OF REFERENCE.

A Practical Treatise on the Flttlng-up and Maintenance

Germantown, PHIUDELPH14.

TRADE-MARKS on our tagi. We also manufacture Crlmshaw and Comp etition Tapes and Splic ing Compound*.

New York.

TELEPHONES-Their

Street.

Raven Black Core

Raven White Core
carry the above

list.

NEW YORK

Crlmshaw

ALL OUR WIRES

for price

HOLMES FIBRE-GRAPHITE MFG. CO.

Te.ephonea and the Auxiliary Apparatus.

CONTENTS
IV.— Battery SwitchCHAPTER I.— Receivers; II.— Transmitters; III.— Magneto Switch-Bells;Extension
Bells; VII.—
Bells; V —Complete Instruments; VI.— Switches, Switchboards and
IX.— Arranging tne
Batteries for Telephone Work; VIII.— Erecting Wires, Instruments, Etc.
Circuits; X.— Intercommunicating System; XI.— TeBtlng for and Removing Faults.

SAN FRANCISCO:

7 Otis St.

658 Mission St.

MpVlte

YOUR COILS

BY VACUUM

and FITTING.

ALLSOP.

BOSTON:

(Cables—Transformers— Magnet Coils—Armatures)
OYER 700 APPARATUSES

IN

USE-" PASSBURO" SYSTEM

;

184 PAGES.

166 ILLUSTRATIONS AND FOLDINS PLATES.
Sent prepaid on receipt of price.

LARGEST ELECTRICAL FACTORIES

IN U. S.

NOW

USE

IT.

PRICE, SI.26.

ELECTRICIAN PUBLISHING CO., 507 Marquette

JOSEPH
Bldg., Chicago.

P. DEYINE CO., Buffalo, N. Y.
314 MOONEY-BRISBANE BLDG.

.

,

,

WESTERN ELECTRICIAN

i6

Byllesby, H. M.

The Arhou> Company

&

Robert W. Hunt & Co,
ENGINEERS

Co.

(Incorporated)

ENGINEERS

ENGINEERS-CONSTRUCTORS
ELECTRICAL- CIVIL- MECHANICAL
101 LA SA1.LE STREET
.

DeBlgn, Construct and Operate Railway, Light
Power, Hydraulic and Gas Plants.

CHICAGO

Examinations and Keports
American Trust Bldg.

CEICAQO,

July

1121 The Rookery

New

CONSULTING, MECHANICAL and
ELECTRICAL ENGINEERS,

York.

Monongahele BanK Bldg. Pittsburg.
St., London.

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

Norfolk House, Cannon

ILL.

HYDRO-ELECTRIC

DEVELOPMENT

ENGINEERS

CO.

Engineers, Constructors,
Hydraulic, Civil, Electrical
Examinations, Reports.

CHICAGO

H. B.

BAKER, W.

Humphrey,

BISHOP

& CO.

E.

Central Lighting Stations.
Electric Power Transmission.
Suite 1505 Chemical Bldg-, ST. LOUIS,

ELECTRIC RAILWAYS,

NEW YORK

St.,

DUSALD

C.

JACKSON,

cMimeAN INSTITUTE •> ElECTRIOAl NOINEERR
aacmOAN •••ietv or mechanical inoineihs
CIVIL

ENOINEERR

HADiaen. wis.

LAMPS

for Clroulavr

H.W.McCANDLESS&CO.
Licensed Manufacturers
67

&

69 Park Place

NEW YORK

SOW AN

CHICAGO.
j

Engineering

CO.,

best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
Mention course in which interested.

for catalogue

HIGHLAND PARK COLLEGE, DES MOINES, IOWA
Send your Book Orders to

ELECTRICIAN PUBLISHING CO.,
607 Marquette Bide., Chicago.

ROSE POLYTECHNIC INSTITUTE

Terre Haute, I mi. A College of Engineering. Mechanical, Electrical and civil Engineering, (Jheml&try
and Architecture. Extensive shops. Laboratory equipment, modern. Expenses low. Kor Catalouue and FroSessional Register of Alumni, address C- L. MEES.Prea

85

Liberty

N. Y.

St.,

WATER TUBE
STEAM BOILERS

Bloc.

339 Carondelet street.

STEAM
SUPERHEATERS

CHICAGO, 1215 Marquette But.
ATLANTA, Empire Bldg.
CLEVELAND, 706 New England Sid*.

MEXICO CITY, T AVENIRA JUAREZ.
HAVANA, CUBA, IIS 14 CUU at ia harana

Our Book, STEAM, mailed

YEARS
29
exf>e:rie:i\ioe

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IM

IN/1

IT

l>i.

V

fres

on application.

200 Pounds Working Pressure

t-OCKI

CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the

SHALL REAP

35 Federal street.

PHILADELPHIA, 1110-1112 North Ah.
SAN FRANCISCO, ea first street.
PITTSBURG, 1218 FRICK BUILDIN*.

HOI

ELECTRICAL,
STEAM,

AS YE SOW SO SHALL YE REAP
ADVERTISING APPROPRIATION AND YE
INCREASED BUSINESS

BRANCH OFFICES:

NEW ORLEANS,

Specialties— Central StationHeatlng Plants,

Water Works Stea n Plants, Electric Light,
Gas and Street Railway Plants.
110O-1I28 American Trust Bldg., - CHICAGO

1804-1806-1808-1810-1812 Fisher Building,

THE BABCOCK & WILCOX
BOSTON,

H.

ENGINEER AND CONTRACTOR.

YbF7¥D
L/Aiv

EMPIRE
MINIATV R.E
Send

2448

SCHOTT, W.

THE BLISS ELECTRICAL SCHOOL
is the oldest and best school in the world
teaching Electricity exclusively. Theoretical and practical
iiwi -TiiVp
VJl^JL 1
course complete *«^
Students actually construct Dynamos, Motors and electrical instruments.
Graduates hold good positions
throughout the world. Fourteenth year opens September 26. Catalog on request. Bliss Electrical School,
212 G Street N. W., Washington, D. C.

<

EXPERTS

ENGINEERS.

Long Distance Phone Central

BROS.,

ELECTRICITY

K.

HIHRERR
AMERICAN •OCIETr OP

Represented in this "Directory" are
enabled to come In touch with many
prospective customers who cannot be
reached through any other source.

MECHANICAL,

C. €

WILLIAM » JACKSON, M.

I

Contracting Electrical Engineers,
Lighting, Power, Railways,

CONSULTING ENGINEER,

ENGWEEBS
27 William

KOHLER

Henry H.

1906

RUEBEL & WELLS,

66 Broadway,

Chicago.

I

7,

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

LVI

MONAONOCK
CHICAGO,

II

,

July

7,

WESTERN ELECTRICIAN

1906

CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

&

VASIVt.

ILL..

Dearborn Water Treatment
made

suit the

to

Send gallon of water

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICACO,

i/

W.

case takes off the scale,

for analysis

CHEMICAL WORKS

EDOAR,

Telephone: Harrison 3930 and 393

1866

BUCKEYE ENGINE
SALEM. OHIO.

1

1906

HARTFORD STEAM BOILER
£>
INSURANCE COMPANY

Co.

INSPECTION

U.S.A.

39th]

ANNUAL STATEMENT
JANUARY

1,

1906

CAPITAL

SI 500,000.00

SURPLUS

1,261,459.69
1,926,686.81

RESERVES
ASSETS
The Hartford

is

3,688,146.50
the only company which makes a specialty
and insurance business.

of,

and does

exclusively, a steam boiler inspection

The Hartford is the only company whose entire talent and energies are
applied to the study of steam, to the scientific construction and installation of
boilers, and to their periodical inspection by expert mechanics.

The Hartford is the only company whose entire assets and resources are
held exclusively for the protection of steam users, and the payment of losses
occasioned by the explosion of steam boilers, and for no other hazard whatsoever.

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

THE WORLD.

The Hartford is now doing nearly nine-tenths of the Inspection and
of, Steam Boilers in the New England States, and nearly
two-thirds
entire amount done throughout the United States.

SEND FOR ILLUSTRATED CATALOGUE.

ance

German
Telephone
Principles and Practice

Insurof the

Silver

rods
blanks, etc.

in sheet, wire,

A NEW BOOK

Phosphor Bronze

TELEPHONY

IN
By

CEORCE WALKER WILDER, PH.

Nickel and Copper Anodes

D.

Professor in Telephony In the Armour
Institute of Technology

Complete and up-to-date, written by a
telephone apparatus, their
I.

IN

Fundamental

III.

IV.

Construction and Equipment

667,

SEYMOUR, CONN.

JEFFREYS DREDGES

FOR CATALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

PRICE $2.00 POSTPAID

32 CHAPTERS, 450 PAGES, 375 ILLUSTRATIONS.

Send

Box

ldea-s

Telephone Apparatus
Systems of Communication

II.

THE SEYMOUR MFG. CO.

man. All about modern
principles and use.

practical

All Orders to Electrician Publishing Co., 507 Marquette Building,

Chicago

READ BOOKS
on

Subjects, and think Electrical Thoughts,
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

We

Make Money on the Side
by securing subscriptions

We can

5°7 Marquette Bldg., Chicago.

to the Western Electrician

Ask us

help you.

reg.trade marks

for terms.
\

INGOTS,CASTINGS, WIRE, RODS,SHEETS, etc.
'

/7\

Chicago

-

Bronze SmeltingCo.Iimited,

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

UJLi"

WESTERN ELECTRICIAN
507 Marquette Building

Jhe Phosphor

— DELTA

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

/oELTk\

SAMSON TURBINE
The

gates

on the

able parts have a

SAMSON

are so constructed that all

maximum wearing

material used in their construction
points

insure

a

long

life

to

mov-

surface, furthermore, the

is

the

of the finest.
gate,

and

These two

consequently

prevent leakage-

THE JAMES LEFFEL &

CO.,

307 Lagonda

St., Springfield, Ohio, U. S. A.

;

WfeStEkN feLfeCTRtClAN

July

1906

7,

WHAT'S WRONG
TELEPHONE INVESTMENT

with the.t

INTERNATIONAL

Why
Is

TELEPHONES
Equipped with the now famous

doesn't

the reason

of yours?

pay you as well as the best of your investments ?
bad management or bad equipment ? More likely the
it

latter.

Probably the company is trying to do a 20th Century business with 10th
Century apparatus.
If that's the case, it is spending more and earning less than it might if it had
our Automatic Telephone equipment.
This is the only really modern telephone system. It produces the ideal telephone service— quick, sure and secret at half the operating expense of a manual
equipment, and this service commands better rates.
It costs a fixed price per hundred lines to e nlarge the automatic exchange,
in tead of an increased price per each hundred lines, as in the manual equipment.
The automatic exchange is never outgrown it never has to be " scrapped " and
replaced by a complete new one, as with the manual. You just add to it as you do
to a sectional bookcase.
All these points bear upon the stability and value of your telephone securities
They mean dividends to you.
Over ninety per cent of all the large orders placed during the past few years,
either for new installations or replacements, have been for our automatic system,
and all the companies adopting it have, from the increased earnings, been able to
pay the interest on their bonds and a good dividend on their stock.

—

INTERNATIONAL TRANSMITTER
Lead the World

.

If

HAVE YOU

not,

you

can do so

TRIED

Our Automatic system has been adopted

WITHOUT

THEM?

COST

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Medford, Wis.
Mlamlsburg, Ohio.

Belllngham, Wash.

Write

INTERNATIONAL

TELEPHONE

flFG. CO.

CHICAGO,

Germany.

Buxton, Iowa.
Cadillac, Mich.

for liberal proposition

Perry, N. Y.
Portland, Me.
Portland, Ore.
Princeton, N. J.

Grand Rapids, Mich.

Battle Creek, Mich
Berlin,

in the following cities:

Florenceville, N. B., Can.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.

Mount

Olive,

Riverside, Cal.

San Diego,

Cal.

Santa Monica, Cal.
Sawtelle, Cal.
Sioux City, Iowa.
South Bend, Ind.
St. Marys, Ohio.

Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.
Van Wert, Ohio.

Watch

111.

New Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
I'entwater, Mich.

Hill, R.

I.

Wausau, Wis.
Westerly, R.

I.

Wilmington, Del.

Yuma, Arizona.

AUTOMATIC ELECTRIC COMPANY

ILL.

Van Buren and Morgan
-«—®—&-

Reduced Telephone Rates
IN CHICAGO
the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

\A/E

CHICAGO, U.S.A.

Sts.,

-«—»— <$-4*~®—®—e^-^-o—<s>—•$>—<$>—$>-

-$>-4>—®—®

any of
the books catalogued below
upon receipt of your order and reshall be glad to supply

mittance.

We

prepay charges.

If

SINGLE LINE TELEPHONES:
50 calls per month
#5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each
:

:

:

:

:

RESIDENCE RATES WITH UNLIMITED
SERVICE;
Single line

Two-party

:

line

#75.00 per
60.00 per

:

:

annum
annum

NICKEL SERVICE:

THE PRINCIPLES OP THE TRANSFORMER. By Frederick Bedell
$3.25
INDUCTION COILS. By G. E. Bonney
1.00
ELECTRICITY AND MAGNETISM. By S. R. Bottone
90
ELECTRICITY, ELECTROMETER, MAGNETISM AND ELECTROLYSIS.
By G. Chrystal and W. N. Shaw
1.60
THFORY OF ELECTRICITY. By L. Cumming
2.25
THEORY OF ELECTRICITY AND MAGNETISM. By Charles Emerson
Curry
2.50
THE ELEMENTS OF ALTERNATING CURRENTS. By W. S. Franklin
and R. B. Williamson
2.50
PRACTICAL EXERCISES IN MAGNETISM AND ELECTRICITY. By
H. E. Hadley

MISCELLANEOUS PAPERS. By Heinrich Hertz
A TEXT-BOOK ON ELECTROMAGNETISM AND THE CONSTRUCTION
OF DYNAMOS. By Dugald C. Jackson
ALTERNATING CURRENTS AND ALTERNATING CURRENT MACHINERY. By D. C. Jackson and John Price Jackson
AN ELEMENTARY BOOK ON ELECTRICITY AND MAGNETISM AND
THEIR APPLICATIONS. By D. C. Jackson and John Price Jackson.
A FIRST-BOOK OF ELECTRICITY AND MAGNETISM. By W. P. Maycock
ALTERNATING CURRENTS OF ELECTRICITY AND THE THEORY OF
TRANSFORMERS. By Alfred Still
PRACTICAL ELECTRIC LIGHT FITTING. By A. C. Allsop
ELECTRICAL EXPERIMENTS. By G. E. Bonney
RADIOGRAPHY AND THE "X" RAYS IN PRACTICE AND THEORY. By
S.

R.

Bottone

THE DYNAMO HOW MADE AND HOW USED. By
:

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 1 5 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month

Direct
Direct

line,

:

:

:

CHICAGO TELEPHONE COMPANY,
203 Washington

S. R.

Bottone

:

Hawkins and

F.

Wallis

PRACTICAL TELEPHONE HANDBOOK AND GUIDE TO THE TELEPHONIC EXCHANGE. By Joseph Poole
ELECTRIC WIRING. By Russell Robb
ELECTRIC LIGHT CABLES AND THE DISTRIBUTION OF ELECTRICITY. By Stuart A. Russell
ELECTRICITY IN TOWN AND COUNTRY HOUSES. By Percy E. Scrutton
THE STORAGE BATTERY. By Augustus Treadwell

607 Marquette
» »

»-

Building,
-<S^S>-4-

1.40

60

1

1.50
1.50

75

C. C.

CIRCUIT. By W. P. Maycock
ELECTRIC WIRING FITTINGS. ETC. By W. P. Maycock
ELECTRIC WIRING TABLE. Bv W. P. Maycock
A MANUAL OF TELEPHONY. Bv W. H. Preece and A. J. Stubbs

Street, Chicago.

3.50

90
75
40

,

Electrician Publishing

2.25

1.00

A GUIDE TO ELECTRIC LIGHTING. By S. R. Bottone
ELECTRIC LIGHT ARITHMETIC. By R. E. Day
THE DYNAMO ITS THEORY, DESIGN AND MANUFACTURE. By

THE ALTERNATING CURRENT

60
3.25

3.00
1.00
1.75
1.50
4.50
1.50
2.50

3.00
1.00
1.75

Company
Chicago
-*—•

July
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KBLLOOa PHILOSOPHY-

—The Best Is The Cheapest

KELLOGG

The

19

Name

of Stromberg-Carlson

on Telephone Apparatus

carries

with

it

a guarantee of

absolute satisfaction.

Frequency Pole Changer
UTMOST
The

efficiency

SIMPLICITY

OF OPERATION
ADVANTAGES.

and

beauty of the Selective

Requires very little attention after once set up and
put in working condition.
1.

Harmonic Ringing Systemof the "KelloggCompany" has been fully

2. The tuned vibrating
reeds are absolutely adjusted

recognized by the entire
Independent field, but
the difficulty heretofore
has been that the system
required a generating
device which involved
a high first cost and a
relatively

and

not depart

will

from

their regular periodicity.

Operates from primary

3.

or storage batteries.
4. They can be operated
from the regular storage battery of the exchange without

large con-

sumption of energy.

affecting the talking circuits.

The Frequency Pole
Changer was designed to

on any standard voltage

meet and overcome

Operate!

5.

successfully
of a

telephone exchange.

all

6.
Practically noiseless in
operation.

these objections.

7.
Only THREE contacts
on each vibrator.

It is a very simple device, each unit involving
only the use of a magnetic coil and three sets
of springs.

The

8.

vibrators

have a

very long spring, hence they
will not break or change the
frequency.

FRONT VICW

Common

This Pole Changer can be used on either
Battery or Magneto Exchanges.
Senator "Folder No. 3-P"

Correspondence solicited

On any article included in the wide range of our
production, from Underground Cable to the Subscribers'
Telephone, it assures the purchaser of that reliability
and efficiency which skill and superior workmanship
can only produce.
would be pleased to figure with you.

We

WRITE TODAY FOR BOOKLET 82-E

$ Supply Company

Kellogg Switchboard
Congress and Creen

Sts.,

Chicago,

III.

BRANCH OFFICES:
PHILADELPHIA. PA., Keystone Tel. Bldg.
NBW YORK. N. Y., 1 16 Nassau St.

CLEVELAND. OHIO,
LOS ANQBLES, CAL.

318

,

Electric Bldg.

W.

Second St.

Stromberg-Carlson
ROCHESTER,

Tel.

Mfg. Go.
CHICAGO,

N. Y.

ILL.

PRESERVEOFYOUR
COPIES
THB>

RUNZEL-LENZ ELECTRIC MFG. CO.

WESTERN ELECTRICIAN

CORDS for TELEPHONE md ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING
and POT-HEADS
CHICAGO, ILL.
97-101 South Clinton St.

,

BINDERS SI.OO EACH.

...

ELECTRICIAN PUBLISHING
Suite 507 Marquette Building,

CO..
CHICAGO.

MANUFACTURERS

ELEPHONES, SWITCHBOARDS AND EXCHANGE EQUIPMENT
l*k

\

*ifc

WHMSP
jf

3

kl

)$[*}#
&

H]|M

KANSAS CITY

"DO YOU GET OUR RINGS?"
You would

if

(gg^

you used the

efficient

and the only

THE BURNS BRACKET IS
IN A CLASS BY ITSELF

every respect.
Write today for

new descriptive

circular

200 Eddy

Made

$

in

4

Styles,

think of the

Climp No. 86?
not

"

No. 85

No. 85 Roll-top nountlng

PL

No. 86
No. 16 Table Mounting

mar any

That

will

desk.

sell
Managers,
Telephone
these brackets to your sub-

scrlbers.

WRITE US FOR PRICES

and prices.

Sandwich Pole Changer Co.
Sandwich,

What do yon

reliable ringer

on the market.
Measures only 9x6x5 inches; weighs only 4 lbs.
We use no primary battery for the vibrator; actual
consumption of current from the main batteries
practically unnoticeable. Will ship on 30 days'
trial, returnable at our expense if not satisfactory
in

B&& I

Talk About Telephone Brackets

Improved Sandwich
Pole Changer
The most

„m

Street
Illinois

Both Alternating and Pulsating

American Electric

Telephone Company

LARGEST MANUFACTURERS OP TELEPHONE APPARATUS
Chicago,
State and 64th Sts.

111.

,

WESTERN ELECTRICIAN

20

WHITECEDAR
RED CEDAR

W.

W.

I

BRUER,

7

bC
POLES
»-**
haki^#
I

I

CYPRE«i«?
t'TPHtbi)

(

J
1

kaimsas

July

I1MICHICAM WHITE CEDAR W%f*

POLES

l| BEST TO LAST.
40,000 Poles in stock.
W* \^*J
100.000-150,000 after April 1st.
IDAHO wti/Hni|WehiVebeeiimtbeCedar
II
ifi-tnv
Polo and Tie business
years

CPnAR
city, mo.IIW.

C.

STERLING & SON

FOOT TROLLEY TIES

Michigan White Cedar Stock
Low Price. Quick Shipment
Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices
Special

PERRIZO & SONS

oo

*s

Cedar

1906

7,

TIES

»«»

Trolley Ties at

Bay City

yard.

MONROE, MICH.

CO.,

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hand

Poles

Daggett, Michigan

POL
CEDAR
CM. WORCESTER

^^^^^^^^^^BPICIAL fHOn OR

SMALL POLO,

«KSS5»

CO.

?C0AH POUt?

^ Wrltaforaoopyof our TEHCRAPH COPE FOR CtOARPHODUOTt;

CSTA8LISME0

1862

WM. MUELLER COMPANY

POLES

1211-12-13

MARQUETTE

BLDG. CrllCAGO. I

SEVEN Distributing YARDS

MICHIGAN and IDAHO CEDAR

The F. Bissell Company.
ROBL

"Practical and to the Point"
IS

IS SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
IT TELLS JUST WHAT SOME
PEOPLE THINK THEY KNOW.

THETELEPHONE HAND-BOOK
Sy Herbert Laws Webb.
160 Pages, 133 Illustrations,
Cloth, Price $1.00.
for those interested in telephony.

ELECTRICIAN PUBLISHING C0.
507 Marquette Bldg.,

FERRIS' BOOK

Written expressly for the men who handle
the pliers.
Sent prepaid on receipt of $1.00. Address

BERTHOLD

POLES.
WHITE CEDAR,
CYPRESS.

TIES.

& JENNINGS,
ST. LOUIS.

RED CEDAR,

\

ON METERS

ALL THAT NEED BE SAID OF

The book

Toledo, o.

OAK, CYPRESS and

Chemical Building.

YELLOW

PINE.

Oak
Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

TIES
T. J.

MOSS

POLES

TIE CO., Security Building, ST. LOUIS, MO.

r

ELECTRICIAN PUB. CO.,

CHICAGO.

CHICAGO.

Marquette Bldg.,

CHESTNUT POLES

WHOLESALE PRODUCERS

JA!

IN/I.

Bessemer Building. Pittsburg, Pa.
\A/BI_i
»IM

POLES TIE5PD5TS

POLE DEALERS ADVERTISING

THE PORTER CEDAR C°

IN
THE WESTERN ELECTRICIAN OBTAIN MOST EXCEL-

SAGINAW. MICH.

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

INQUIRIES ALWAYS

MECHANICAL
Engineers interested in eleotrioity should send for our complete
Catalogue (mailed free to any address).
Any eleotrioal book published sent prepaid on reoeipt of price,

ELECTRICIAN PUBLISHING CO.,

-

507 Marquette

CEDAR
H.

M. LOUD'S

SONS

CO.,

Bldg., Chicago.

POLES,
POSTS,
TIES

Au Sable, Mich.

KELLOGG

"w^it?"

CEDAR POLES

The poles we handle are all carefully

SEND
FOR

POLE

BOOK

selected, and are the best
grade of stock.
All shipments are prompt, subject only to car supply.
In addition to the several yards we have had in the past, we
wish to call your attention to our new yard which is located
at Escanaba, Mich.
The acquisition of this new yard enables us to ship poles by all
railroads or by the lake routes, thereby enabling us to give the
best delivered prices.
The location of our new yard makes it easier to secure cars
thus facilitating prompt shipment.
In many cases poles can be shipped by car-ferry, making possible a great saving in cases of shipment to Eastern points.
We are wholesalers exclusively, shipping in car lots only.
Write us for delivered prices.

YOURS
FOR

THE
ASKING

KELLOGG SWITCHBOARD & SUPPLY CO.
CHICACO,

Idaho Cedar Poles

—CYPRESS AND CEDAR
7N

PACIFIC

COAST POLE

CO.

SPOKANE, WASH.

ILL.

'

-ES

&.

TAUSSIG

OR SAWN
AND HEAVY TIMBERS
ST.

LOUIS

.

July

7,

'
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The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross Arms

One

of

Our Ordinary Train Shipments

of Cedar Poles.

This Train Has Nineteen Cars.

DELIVERED PRICES FURNISHED UPON REQUEST
We

Can flake Delivery

Here Are

FAMOUS
SLOANE
BOOKS

15he
I

!

5L0ANE.

--^>C- SUCCESSFUL

ELECTRICIAN

\ $&&.
Tenth Edition

ELECTRIC TOY MAKING

T.

.'i,

4»
4*

Fully Illustrated.

158 Pages.

DYNAMO BUILDING and

PRICE, $1.00

ELECTRIC MOTOR. CONSTRUCTION

Contents

CHAPTER I.
CHAPTER II.

The Ether; Electricity; Force and Energy Mass and Weight.
The Electric Charge; Potential; The Dielectric: Positive and
Negative Electricity; Contact Action; Electrostatic Lines of Force; The
Leyden Jar.
CHAPTER III. The Electric Current and Circuit; Relations of Electromotive Force, Resistance and Current; Velocity of Electricity.
CHAPTER IV. Fundamental Units and the Relations Between Electrostatic
and Electromagnetic Units; Practical Units; the Volt, Ohm, Coulomb and
Ampere; Electric Force, Wort and Energy; Chemistry of the Cum nt.
CHAPTER V. The Magnetic Circuit and Electromagnetic Lines of Force;
Magnet and Ampere's Theory.
CHAPTER VI. Electromagnetic Induction and Action of Currents Upon
Each Other; The Induction Coll and Its Application.
CHAPTER VII. The Galvanic Battery; The Electrotype and the Locus of
Its Potential Difference Polarization and Local Action Different Examples of
Batteries; The Arrangement and Action of Batteries; Storage Batteries.
CHAPTER VIII. Dynamos; Motors; Transmission of Power.
CHAPTER IX. The Telephone and Microphone; Electric Lighting; The
Electric Telegraph; The Dangers of Electricity; Conditions for receiving a
;

T
T ARITHMETIC
By PROF.
T

By PROP.

Sixteenth Edition.

165 Pages.

CHAPTER

of

I.

Notation in Power of Ten. Tables.

Standard ElectriceJ Dictionary
T. O'CONOR
393 Illustration*.

By PROF.
e'»

«<«

682 Pages.
PRICE, $3.00
An Entirely New Edition, Brought Up To Date and Greatly Enlarged.
Complete— Concise— Cenveo lent.
A practical handbook of reference, containing definitions of abont5,000 distinct
words, terms and phrases.
The work Is absolutely Indispensable to all In anyway Interested In electrical
science, from the higher electrical expert to the everyday electrical workman.
In fact it should be in the possession of all who desire to keep abreast with the
progress of this branch of science.

I !"!
1

.

SLOANE

1

PRICE. $1.00.

Batteries.

Electricity

Simplified $1,

Arithmetic of
Electricity $1[

Electric

Making

How to Become

a.

Successful

ELECTRICIAN
By PROF.

200 Pages.

For

Toy
$ll

Just Published.

Twelfth Edition.

PRICE, $1.00

CHAPTER II. Ohm's Law CHAPTER HI.
Resistance and Conductance. CHAPTER IV. Potential Difference. CHAPTER
V. Circular Mills. CHAPTER VI. Special Systems. CHAPTER VII. Work
and Energy. CHAPTER VIII. Batteries. CHAPTER IX. Electro-Magnets,
Dynamos and Motors. CHAPTER X. Demonstration of Rules. CHAPTER XI.

Illustrated.

Electro-Magnets.

ELECTRICITY
SLOANE

Introductory.

O'CONOR SLOANE

CHAPTER II. Permanent Magnets. CHAPTER
CHAPTER IV. Electric Motors. CHAPTER V.
Electric Bells. CHAPTER VI. Miscellaneous Toys. CHAPTER VII. Spark
and Induction Coils, and Allied Subjects. CHAPTER VIH. Hand-Power
Dynamo. CHAPTER IX. Miscellaneous Receipts aod Formulae.
III.

Contents

I

books serve as a nucleus for YOUR.
Technical library?

Contents

Just Published.

T. O'CONOR
Illustrated.

T.

Very Fully

185 Pages.

Fatal Shock.

I.

Would not these

;

;

CHAPTER

Editions

Just Published.

Fifteenth Edition.

Just Published.

ELECTRICITY
SIMPLIFIED
By PROF.
O'CONOR SLOANE

e»

New

In

T.

O'CONOR SLOANE

Illustrated.

PRICE, $1.00

Contents

CHAPTER Introductory. CHAPTER II. Mathematics, CHAPTER III.
CHAPTER IV. Chemistry. CHAPTER V. Electricity at Home.
CHAPTER VI. Mechanical Engineering. CHAPTER VII. Drawing. CHAPTER VIII. Teachers. CHAPTER IX. Electrical Factory Work for Students,
CHAPTER X. College Education. CHAPTER XI. Steam Engineering
CHAPTER XII. The Manufacturing Engineer. CHAPTER XIII. The Constructing Engineer. CHAPTER XIV. The Station Engineer. CHAPTEU XV.
Inventing. CHAPTER XVI. Orig'nal Investigation. CHAPTER XVII Success.
CHAPTER XVIH. Reading. CHAPTER XIX. Ethics.

How

to Become
a Successful

$3^

Electrician $1/

Sta.nda.rd Electrical

Dictionary

$3.00

I.

Physics.

Or These

Five Books
For

$5.00

Electrician Publishing Co.
507 Marquette Building

Chicago
«^«^Jm^mJ«
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AH Parts of
Westinghouse Type C Transformers
are individually inspected and tested before assembly, after which
must successfully withstand the following tests before shipment:

A

full

that

An
and

they

load run showing that the connections are properly made, and
conditions are normal.

all

insulation test ivhile hot for one minute from primary to secondary
iron, at 10,000 volts alternating e.m.f., and 4,000 volts momen-

tarily

between secondary and

iron.

A

run at double normal potential for 30 minutes, and three times
for five minutes, and further severe tests demonstrating the excellence of the insulation between adjacent wires and
adjacent layers.

normal potential

Careful measurements are also made of iron loss and the ratio of the
windings.
All of these tests are made without oil, obviously more
severe for the insulation.

Write

Westinghouse
Address nearest
New York,

for Circular 1126, describing type

Electric

&

C Transformers.

Mfg. Co.
Pittsburg, Pa.

district office:

Atlanta, Baltimore, Boston, Buffalo, Chicago. Cincinnati, Cleveland, Dallas, Denver, Detroit, Los Angeles, Minneapolis, New Orleans, Philadelphia,
St. Louis, Salt Lake City, San Francisco, Syracuse, Seattle.
For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario.
riexlco: Q. & O. Branlff & Co., City of Mexico.

Pittsburg,

i

SAWING WOOD

WHAT WE HAVE BEEN DOING FOR SOME TIME PAST, AND WE'VE SAWED
OFF SOME PRETTY GOOD CHUNKS. WE WANT TO TELL YOU ABOUT IT, BUT CAN'T
DO SO ALL AT ONCE, SO WE WILL ELUCIDATE ONE CHUNK AT A TltVIE TO THE BEST
OF OUR ABILITY. MEANWHILE, SEND US YOUR ORDERS FOR

THAT'S

hi new typ

SAWYER-MAN

MADE BY

QROWINQ WIP COMPANY'
IN THE WOILP
AND SOLD BY THE
WESTIHOHOUSE ILECTRIO AND 1F<J. COMPANY
THE

FASTEST

w HO

1

HAVE OFFICES

IN

ALL PRINCIPAL CITIES

July

7,
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That Big Overload
which

your generators

just

passed

you

need

on the 4th of July

carried

mind

has brought to your

the fact that

another

Railway Generator
When

to take care of the extra load.

We

to "figure" let us help you.

you are ready

can furnish any

Send

desired, for either direct or alternating current.

1^——

for bulletins

"'

"""T."

'T

The

am

.

How

1073, 1079 and 1080.

—

'

and

Why

of Electricity

By CHARLES TR1PLER CHILD
Second Edition, Revised and Enlarged

Price $1.00, Postage Prepaid

WHILE

the added matter has brought the volume up to date in
every phase of this study, the original text, as prepared by its
brilliant author, remains to entrance the reader.
New illustrations
have been made where it was deemed possible to further illuminate
the explanatory matter.
The book contains no mathematics. The
phenomena of electricity are treated in splendidly arranged word
pictures, and the engineer, the student and the non-technical reader,
alike, may be benefited and entertained by this book.

size

l.

.

111

111

MmmwM

s&'&dgs

<i

B

RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

RENT WATTMETER IN THE

'

i

i

i

i

WORLD

IHfl

CONTENTS

CHAPTER
Preface

The
The
The
IV The
I

II
III

V
VI
VII
VIII

IX

Electric Current
Electric Battery
Effects of Electric Flow in the Circuit Heat and Chemical Action
Effects of Electric Flow Outside the Circuit— Magnetism and
Induction The Electrical Units

—
—The Telegraph

Electromagnets

Electric Signaling Apparatus

The Relations Between Magnets and
The Telephone

X Telephone

Accessories

The Mechanical Generation
XII The Dynamo Machine

XIV

Electric Currents

Induction and Reactive Coils

X[

XIII

of Electricity

Various Types of Dynamo Machines
Alternators
Polyphase Currents

!}wie3^KJ

—

"^kbwjihh*^
-«nM»SwV-'-

XV The Electric Motor
XVI The Electric Railway
XVII Polyphase Currents and Motors
XVIII

'

—

IMCANELECTWCMre

'

,—

Power Transmission
Incandescent Light
Light
Electrochemistry— Storage Batteries
Wireless Telegraphy
Electrical

XIX The

XX The Arc
XXI
XXII
XXIII

XXIV

Radiation— X-Rays
Recent Theories

ELECTRICIAN PUBLISHING CO.
507

MARQUETTE

BLDQ.,

CHICAGO

MFC. 30.
DUNCAN ELECTRICINDIANA,
A.
U.
<

LAFAYETTE

8.

.

July
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BR AND CABLESWIRES
A/.AKU
H171
INSULATED

NOTICE
Thii

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

the

is

COMPANY
HAZARD MANUFACTURING
Chicago

Holden Anchor

VULCANIZED FIBRE

pulls square
the earth and never

always

It

in

Hew York

Wilkesbarre

pulls out.

Highest grade* for electrical insulation and mechanical purposes, in sheets,
Catalogues and samples on application.
tubes, rods and special shapes.

make Anchors
5^x10 in. to 10x30 in.
One man can install

We

VULCANIZED FIBRE

CO.,

Wilmington, Del.

-

KARTAVERT

the anchors in 20 to 30
minutes.

Write us for prices.

HARD AND FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBINO.

For Electrical and Mechanical Purposes, Railway Dust Guards, Waihtrs
and Packings. Patent Insulating Cleats.

The Holden Anchor Co.
DES MOINES, IOWA

MANXJTACTTJRBD BT

THE KMTAVEHT MAKUFJCTURIK6 CO.

PERFECT

ELECTRICALLY
"Pern" N.

E.

Code Standard

International

Voltmeters

CARTRIDGE
0-30

Amp, 250

WlnlnjtlD, D»U

and

Ammeters

ARE BEST

FUSE BLOCKS

V.

have

pronounced

been

perfect

by

terminal

all
is

unbiased

springs
31-60 Amp., 260 V.

found

formed,

make

and

A

market.

making

a

short

All terminals are

porcelain,

with

New Code
Our

safest blocks

porcelain

wall

metal parts,

all

circuit

impossible.

Write for reasons and prices

countersunk in the

preventing the clips from

becoming out of

/

bronze

a perfect contact

completely surrounds

81-60 Amp., 250 V.

heavy and

the

"Peru" Blocks are the

•^•^b-,

by
no other

the fuse.

on the

A -1^

in

All brass parts are

properly

Every

completely protected

porcelain, a feature

blocks.

electrically

critics.

line,

and any make of

fuses can be used.

prices will interest you.

we quote you on your next order?

PERU ELECTRIC MFG.

May

International Electric Meter Co.
330 W. Randolph

GO,

St.

CHICAGO

PERU, INDIANA

Belted Type

Alternating Current
Generators
Built In All Capacities

National Brake & Electric
MILWAUKEE
GENERAL SALES

OFFICE:

Company

519 First National Bank Building, Chicago

VO

1

.

$3.00 Peh Amum.

XXXIX.

CHICAGO, JULY

Publishing Company. Chicago.

14,

CY wiresINSULATED
and cables.

A/ID IL.ELA
Dllflr
<Q

N:

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
G,:nt
we%T RN S L
The Simplex Electrical Co.,
;
h r h ixson
M-itMonadnock

Block,

CHICAGO.

IO State Street,

I

-

1

RECO FLASHERS
pointers on electric signs.

CIRCUIT BREAKERS

Manson Tape, Candee

THE OKONITE

w

h

# .r Wires

CO.,

PHILADELPHIA

WIRES ANDCABLES

CO., Ltd.

National Code Standard.

Goo. T. Manson, San'l lupt
W.H. Hodglne. Secy.

253 Broadway, New Yirt

CUTTER ELECTRICAL

CHICAGO

CRESCENT RUBBER INSULATED

Sole Manufacturers of

Okonite Wires, Okonite Tape,

H-lVo^;! "-h*

191 Fifth Ave.,

R-

l-T-E

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today for particulars and prices. Also

THE STANDARD FOR
RUBBER INSULATION.

S. Pftt. Off.

Co.'s

OFFICE AND FACTORY: BRISTOL.

Reynolds Electric Flasher Mfg. Co.

XT.

Rubber

WIRES AND CABLES.

BOSTON, MASS.

1893-World's Fair,
Medal for Rubber Insulation.

TRADEMARK.

National
focHa

RUBBER COVERED

1889—Paris Exposition,
Medal for Rubber Insulation.

Keg.

|A Opu-r-v
n..u
lw UCRTti A liOPYo

Entered atJ.Chieago PoatoJnce as
mail matter oYthe second clasa

1906,

CRESCENT INSULATED WIRE AND CABLE CO.
Main

83 BARCLAY STREET.

INDIANA RUBBER AND INSULATED WIRE GO.

office

and Factory, TRENTON, N.

J.

New

MANUFACTURERS OF

York

PARANITE RUBBER COVERED
WIRES AND CABLES
Underground,

Aerial,

Ground

Submarine and Inside Use

TELEPHONE. TELEGRAPH AND FIRE-ALARM CABLES
All

JONESBORO,

Wires Are Tested it Factory

INO.

Clamp
For connecting telephone ground wires to
pipes and cables. Cheaper tban a wrapped connection: as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent Tel. Cos.
Samples free on application, Write for list of

CONDUITS FOR INTERIOR WIRING.

otherspecialties.

Patent

Cope's
Rememher

Quick

Coupling

Rod

Conduit

Yonkers Specialty Co., Yonkers, N.

American

Y., U. S. A.

Western Electric Co., Agents

these rods have oo losi

Chelsea, M;i«.,

Circular
New

Loom

Co.

York, Chlcsio, Sun Frsnclr'.a

H.C. Roberts Electric Supply Co., Philadelphia, Pa.

lotion.

Tbese -Couplings are of Steel and
«re made in the best possible manner.
Write (or

list

Price. 3

it.

75 cents. 4

Patented February

ft.

1902.

Ajax Line Material Co.

Crimshaw

Raven White Core

P"» Inspection and carry

the above

NEW YORK
114, lto

For Arc

34, 1903.

Lamp
12

Suspensions

and

14 S. Jefferson St.,

Chicago

PHILADELPHIA, PA.

Fifteenth Street

ALL OUR WIRES

Mad«

85 cent*.

COI

T. J1244 North

Ajax Rainproof Rope

of 'persons using tnes#

rods—26,000 sold since May
ia_3 ft:- and 4 ft. lengths.

&

INSULATED WIRE COMPANY,

MAIN OFFICE:
New

118 Liberty St.,

WESTON

BRANCHES:]

York.

»

,

ELECTRICAL
INSTRUMENT

Main

Office

and Works, Waverly Park,

We

CO.,

NEWARK, N.

J.

desire to call attention to a line of

low priced but excellent Switchboard Instruments for Direct -Current Circuits,

which we designate as

"ROUND PATTERN"
TYPE

K.

These instruments are particularly suitable
for Isolated Plants and Feeder Circuits in
Railway and Power Plants. All JVeston instruments are unsurpassed in excellence of
workmanship, in accuracy and economy of
operation.

London Branch— Audrey House, Ely Place,
Ho born.
Paris France — E. H. Cadiot, 12 Rue St.
1

Georges.

Berlin— European Weston Electrical
ment Co., Ritterstrasse No. 88.
Weiton "Round Pattern" Voltmeter, Type K.

Raven Black Core

TRADE-MARKS on our tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

New York

Instru-

Ollice— 74 Cortlandt St.

*

p2 Desplalnes

St.

BOSTON:

SAN FRANCISCO:

7 Otis St.

6S8 Mission St.
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THE ALLIS-CHALMERS

BUILT BY
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Without

:
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Rendering

the
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THE MARKET

CO.

Full

Service

Required

Embody Every Modern Improvement

We Take Contracts for

Equipping Power

Electric Lighting Plants and Electric
For the Power House Choose Whichever Type

Steam Turbine

:

ROTARY CONVERTERS ON

THAN THOSE
Machines

::::-?-roN-p.*.:.\-,'

July

of

Reciprocating Steam Engine

Prime Mover Best

Stations,

Railway Lines
Your Requirements

Suits

Hydraulic Turbine

Gas Engine

WE WILL BUILD THE COMPLETE GENERATING UNIT
ESPECIALLY DESIGNED FOR THE SERVICE

AND FURNISH ALL AUXILIARY ELECTRICAL EQUIPMENT

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., State Mutual Bldg.

Square Bldg.
Butte, Mont., 51 East Broadway.
Buffalo,

N. Y.,

Elllcott

III., First National
Cincinnati, O., First Nat'l

Chicago,

Bank Bldg.
Bank Bldg.

Cleveland, O., New England Bldg.
Dallas, Texas, Wilson Bldg.

Oeadwood,

8.

D.

Denver, Colo., 1651 Tremont St,
Detroit, Mich., 800 Union Trust Bldg.
El Paso, Texas, Omdorff Hotel Bldg.

Kansas

City, Mo., The Dwlght Bldg.,
cor. Baltimore Ave. and Tenth St.

Minneapolis, Minn., Corn Ex. Bldg.
York, 71 Broadway.
Oakland, Cal., Room 21,906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa„ Frlck Bldg.
St. Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
San Francisco, new office Atlas Bldg.,
602 Mission St.
Seattle, Wash., 316 Occidental Ave.
Scranton, Pa.

New

Canadian

Representatives,

FOREIGN SALES OFFICES.

London,
533 Salisbury House, Finsbury Circus, E. C.
Johannesburg, South Africa,
The Corner House,

FOREIGN SALES AGENCIES.

W Zea and
J ° hn Cumbers 4 Son, Ltd.
Buenos
u
8 Alr«
p l, e r
co n%u nt^o"e;TuVkey.::::::.::.;:
°
Johannesburg, South Africa;.:.. YYYYYYYYYY...\'.... _. S o; i c
Herbert Ainsworth (for Rock'crusnera Only)
Lima Peru
'

JGTohn

Manila, P.

V.

;.'.'.'.'.'.'.

Melbourne, Australia.
eS

".

Stralia --

C a rP a'ra^o Chile
Vaparalso,
ChM e

Allis-Chalmers-Bulloclc, Ltd.,

.'.'.'.'::."

JaPa "

Montreal

V"?"?!.

Schlapp&cT

Quy

J
UA

r

Prolyl
'"
Fran^ R.^Perr^
John R Beaver
Amer ca " Trading Company
The American Trading Company

Knox,'

• • •

rl""^

ShanahaT China
Shanghai,

*

Wr"

...'..'
.

'

l^

'

—
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The Electric PHILADELPHIA
Storage BatteryCo.
MANUFACTURER OF THE

Bccumulator

"Cblorifce

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PHICE LI8TS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

RALES OFFICES:
Philadelphia,
New York,
Boston,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwright Bldg.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg, Annex.
525 Thirteenth St.
Citizen's Bldg.
Canadian General ElectricCo., Ltd., Toronto
Mexico: Charles L. Seeger, Primera de Humboldt No. 10, Mexico City

Kearney

Insulated Electrical

PATENTED

OCT. 10,

Wires and Cables

Clamps

BARE COPPER WIRE

For Supporting Electric Light and

From 3-0

Send

JohnA.Roebling's Sons Co.
TRENTON,

W.
S250

St.,

MAKERS OP

MOTORS AND CEILING FANS
MO.

PLATINUM

ATLANTA. GA., Eng. Am. Bide. BALTIMORE, 1JD., Union Trust Bldg.
BOSTON, MASS., India Bldg. CHICAGO, ILL., Monadnock Bldg. CINCINNATI, O., First National Bank Bldg.
DENVER, COLO., Equitable Bldg.
NEW YORK, N. Y., 20 W. S4th St. NEW ORLEANS, LA., Hen'lwn Bldg.
PITTSBURG, PA., Lewis Block. SEATTLE, WASH., Alaska Bldg. ST. PAUL, MINN. Pioneer Press Bldg.
ST. LOUIB, MO., Commonwealth Trust Bldg. TROY, N. Y., Burden Ave.

BAKER &

&

Clark Centennial
Exposition, Portland, Oregon, 1906.
NEW TORE OFFICE: ISO Liberty Street.

^%

All

forms of electrical contacts.

as^

Grand Prize

CO.,
inc.
W. BAKER,

I

Universal Exposition
ST. LOUI8, 1904

BAKER, Pres.
Vlce-Prea.
C.
408-414 N.J.R.R.Av., NEWARK, N.J.

C. O.

Catalog,

BRO.

ST. LOUIS

-

New York

Bldg., Cortlandt St.,

"MnlCArSK"
THE BEST;

Send

for

daicrlptlve Circular.

AMERICAN BATTERY CO.,
egt'd ias9.

171 S. Clinton

SI.,

Chicago,

PLATINUM

PLATINUM

Ignition fuse? for torpedo and mining operations
Special forms for wlrelesu telegraphy.
'P n 7-

COLD MEDAL

Handsome 1906

203 Taylor

".RE

BRANCH SELLING AGENCIES:

,

Resistance wires to Bpecificatione.
Protectee fuses for small currents.

of

M.

C.

MATTHEWS &

Eastern Office:

AND WOLHAUPTER RAIL JOINTS
CONTINUOUS WEBER
Protected by United States Patent.

SINGLE-PHASE SELF-STARTIM

Lewis

Office

for

203 North 2d Street

COMPANY
THE RAIL
JOINT NEW
YORK CITY
29 West 34th
G.r>«r«Li

1,500,000

MANUFACTURERS

FORTY KEARNEY CABLE CLAMPS

ST. LOUIS,

N.

N. J.
Saved on this polo at Topeka, Kas.,
by the Topeka J-.dison Co., by using

MANUFACTURERS OF

to

Power Cables

YOU should certainly give the Kearney Cable Clamp a
trial.
You may think you can do without them by using
the old method. <Youcan; but if, by using the Kearney
Cable Clamp, you save' time, labor, material and money,
don't you think it would be to youradvantage to use them?
If you wjll send us an order for 26 or more to be shipped
by prepaid freight, you can take 30 days to decide whether
you prefer to return the clamps or the money. You can't
lose.
Let us hear from you.

Manufactured by

CENTURY ELECTRIC CO.

'06

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Abeles

& Taussig

30

Acme Wire Co

11

Alton Machine Co
Ajax Line Material Co

4
1

Allis-Chalmers Company
Amber Electric Co
American Battery Co
Amer. Circular Loom Co

2

—
3
I

American Conduit Co
18
American Diesel Engine Co.—
Amer. District Steam Co
16
Amer. Elect '1 Supply Co
13
Amer. El. Telephone Co
19
American Electrical Works.. 13
Arnold Co., The
Automatic Electric Co

16
18

Chicago Mica Co
12
Chicago Pneumatic Tool Co.. 17
Chicago Telephone Co
18
Columbia Incand. Lamp Co..
Cope, T.J
1

Goodrich Steamship Lines. .14
Gould Storage Battery Co
6
Gregory Electric Co
14

Crescent Ins. Wire At Cbl. Co. 1
Crocker- Wheeler Co
4
Crolius At Son, E. R

HartMfg. Co
Hartford Steam Boiler

Crouse-Hinds Co
12
Cutler-Hammer Mfg. Co
4
Cutter Elec. At Mfg. Company 1

Hazard Manufacturing Co...—

—

—
—

W. Fuse Company
Davis Electric Mfg. Co
Dearborn Drug At Chem. Wks. 17
Devine Co. Joseph P
18
Diamond Meter Company .... 24
D.

At

,

Babcock

&

Baker
Baker

At

&

—

Wilcox Co

Badt, F. B
Bain, Foree

16
At

Co.,
Co.,

May

13

Inc

3

W. E

16

Beardslee Chandelier Mfg.Co.—

Berthold

Elec. Mfg.

At

Bissell Co.,

Co

8

Jennings

The F

20

11,20

—
Mfg. Co
Bliss Electrical School
Bossert Electric Construction
Blake Signal

&

—

Co

9

Bruer, Will

F

Co., H.

Duncan

Elec.

Wire Co
Mfg.Co

5

23

Edison Decorative At Miniature Lamp Departm't
12
Edison Mfg. Company
14
Electric Appliance Co

17

M

16

Central Electric Co

Electric Storage Battery Co.. 3
Elect'l Trades Exposition Co, 10

Electrician Pub.

.

Helios Mfg.

Insurance

In-

Co....

—

Co

Hensel AiCo., John A
Highland Park College.
Hoffman, G.

8
...

W

16
12

Hoffmann, Emil R
14
Holden Anchor Co
11
—
Holmes Fibre-Graph. Co
Humphrey, Henry H
16
Hunt & Co., Robt.W
16
Hydro Elec. Development C0I6
Illinois Central

Indiana Rub.

Ry

14

At Ins.

W.

Co.. . .

1

India Rubber At Gutta Percha
Insulating Company
International Elec. Meter Co24
International TeL Mfg. Co ... 19

"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc. .23
Fowler At Co., John H
20

Jackson, D.

C.

& W. B

Gleason,

John L

11, 12

16

Jeffrey Manufacturing Co

17

12

James

17
21

,

Machado At Roller
Maine Hub Mfg. Co
Manhattan El. Supply
Manross, F.

Ostrander At Co., W. R
Otto Gas Engine Works

13

17

20

Pacific Coast Pole

—

Pass At Seymour
Perrizo At Sons
Peru Elec. Mfg. Co

20

Co.... 14

N

24

W. At Co
McLennan At Company, K
McRoy Clay Works
Mica Insulator Company
McCandless, H.

Co

20

—

20
5

Eugene F
13
Phillips Insulated Wire Co... 13
—
Phoenix Glass Co
Phosphor-Bronze S. Co
17
Phillips,

17

Pignolet, L.

12

Plume

M

12

—

18

Atwood Mfg. Co
Porter Cedar Company

20

12

Pratt Institute

16

Michigan College of Mines. .16
Miscellaneous Advs
14

Monarch Elec. Mfg. Co
16
—
Morse, Frank
Tie
Co.,
T.J
20
Moss
Mottlron Wks., J. L
13
Mueller Company, William. .20
Munsell & Co. Eugene
12

W

,

National Battery Co
8
National Brake At Elec. Co.. 16
National Carbon Co
4
National India Rubber Co.
1

New York

Ins.

Wire Co

Keough
Klein

&

Bros. & Co
Sons, Mathias

Kuhlman

Electric

13
13

At

At

Rail Joint Co., The
Reislnger, Hugo

3

struments

—
—

Norfolk At Western R. R
North Electric Co
Northern Elect'l Mfg. Co.... 14
19
Northern Pacific R. R

16

Co

La Fayette Elect'l Mfg. Co..—
Leather Preserv. M. Corp

—

Okonlte Co., The
Oneida Community, Ltd
Osburn Flex. Conduit Co

19

Torrey Cedar Company.

Vulcanized Fibre Company. .24

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company

—

Rossiter,

MacGovern

At

Co.. .14

Ruebel At Wells
16
Runzel-Lenz Elec. Mfg. Co..
At Cable Co
13
Samson Cordage Works
8
Sandwich Pole Changer Co..—
—
Sargent At Lundy

Schott.W.

H

Schureman Co., J. L
Seymour Mfg. Co

.

16

18

Sorensen,

For Classified. Index o* Advertisements See

P

.

Electrical Inst. Co... 1
Willard Storage Bat. Co
8

Williamson
Willis, G.

Wilson

At Co.,

R

13

M

20

M

16

Co., Jas.

I.

Worcester Company,
WrlgleyCo. Thos

C.

Yonkers Specialty Co.

—

Zeidler

14

Zeller, Geo. A.,

l?».g:e O.

12
..24

Weston

H

—
17

23

Westinghouse
Electric
At
Manufacturing Co
22
Westinghouse Machine Co.. .22

.

—

1

Company

Sturgess Engineering Dept..l7
Switchboard Equipment Co. 1

Reynolds El. Flasher Mfg.Co. 1
Robbins & Myers Co
19

Simplex Electrical Co., The... 1
Simplex Elec. Heating Co
12
Smith Storage Battery Co

8

—

Robert Instrument Co., The..—
Robertson At Sons, Jas, L
14
Rock Island Battery Co
Roebllng's Sons Co., J. A
3
Rose Polytechnic Institute..—

Safety Ins. Wire

8

.

5

1

In-

—

Speer Carbon Co
St. Marys Incand. Lamp Co.. 7
Standard Elect'l Mfg. Co. .—
Standard Underg. Cable Co... .—
Stanley G. I. Elec. Mfg. Co..—
Star Expansion Bolt Co
24
Steel GainMfg. Co
,..—
Sterling At Son, W. C
20
Stewart Elec. Co., Frank H..—
Stow Mfg. Company
Stromberg-Carlson Tel. Mfg.
.

17

Marion Ins. Wire At Rub. Co.—
Matthews At Bros., W. N.. .3, 13

Niagara Tachometer
Kartavert Manufacturing Co.—
Kellogg Switchboard At Supply Company
19,20

12
...18

Co.,

. . .

Kohler Brothers
General Electric Co
General Storage Bat. Co
Gest.G. M

At

Llndsley Bros. Co. The
Loud's Sons Co., H. M
Ludlow Valve Co

—

Company ... 15

5

3
Century Electric Co
Chicago EdisonCo
4,14
At
Mfg.
Wire
Co.
24
Chic. Fuse
Chicago Ins. Wire At Mfg. Oo. 12

&

—

—

Butterfleld Construction Co. 16

&

Driver-Harris

spection

8

18

20

Buckeye Electric Co
Buckeye Engine Co
Byllesby

Doxsee-Barrere Elec. Co

—

Belden Mfg. Co

Benjamin

Directory of Engineers
16
Dixon Crucible Co., Joseph. .17

—

Haller Machine Co

Leffel

Lamp

At

.

Brass Co...

Book Co

20

—
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ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATIN6 CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
Call

and See Them or Write

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN 1280

139

ADAMS STREET, CHICAGO

GENERATORS
CAPABLE OF HEAVY

ALL SIZES

C. £> H. Ventilating
Tan Controller

OVERLOADS
-

8

Hi

3

Id

KIT 4-m^o- 4-fjSff

f/Sr~^

*

(BPw*-

755 K. W, Crocker-Wheeler Generator

represents a clear profit for the

C-W machines

celebrated

are

overload capacity. Bulletin No. 53

central
for

station.

their

T gives

great

reasons.

cfcER-w*ee .
V>

COMPANY

AMPERE,

NEW

This type of controller is for use with shunt or compound motors,
where it is desired to obtain speeds above normal by the insertion
of resistance in the shunt field circuit, and also provides for decreasing the motor speed below normal by several steps of armature
resistance
This method of speed control is particularly well
adapted for controlling motor driven fans, as it provides a widerange of speed control with motors of standard design.
Bulletin No. 44 gives full description and prices.

THfc

*Y

JERSEY

Cutler-Hammer Mfg.

Co.

Milwaukee
New York

Boston

Chicago

Pittsburg

NEVER FAIL TO MAKE A GOOD IMPRESSION - ONE THAT LASTS

Ufl^E

^JfTTiiifcH

^rti!^^

fTfftfS^

NATIONAL CARBON COMPANY, CLEVELAND,

OHIO.

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126 LIBERTY ST.,

NEW YORK

WORKS: HARRISON,

N.J.

July
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Protect Your System Against Electrical Storms by Using

D&W

TELEPHONE PROTECTORS

A

Insures safety against
sure protection against lightning and crosses with high tension lines.
destruction and burn-out. Arrester enclosed in metal case and fuse, sneak coil and arrester mounted
on one porcelain. Write for descriptive circular.

(Erniral (ElrdrirCiratjErag,
Genera.1 Western Agents
264-266-268-270 Fifth Avenue, Chicago

ELECTRICALLY

PERFECT

"Pern" N.

E.

Code Standard

CARTRIDGE
0-30 Amp., 260 V.

FUSE BLOCKS
have

pronounced

been

perfect

by

terminal

all
is

unbiased

springs
31-60 Amp., 250 V.

electrically

Every

critics.

found

by
no other
heavy and

in

All brass parts are

formed,

properly

make

and

the

bronze

a perfect contact

making

a

short

A

porcelain

circuit

impossible.

Our

the

preventing the clips from

becoming out of

New Code

wall

metal parts,

all

All terminals are countersunk in

porcelain,

line,

and any make of

"CLIMAX"
Resistance, Wire,

we quote you on your next

PERU ELECTRIC MFG.

Has

the highest specific

resistance

of

any

wire

on the market.

Does not become

brittle

by repeated heating and

fuses can be used.

prices will interest you.

PERU, INDIANA

f

are the safest blocks

completely surrounds

31-60 Amp., 250 V.

with

the fuse.

"Peru" Blocks
on the market.

THE

RESISTANCM COPPER

completely protected

porcelain, a feature

blocks.

SJFlUr

May

cooling.

order?

CO,

Driver=Harris Wire Co.
HARRISON.

N. J.

-
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We have done no experimenting at the public's expense. The Gould
Counter E. M. F. Regulating System was correct in the beginning and success
has marked every installation.

Five years, of severe test under service conditions has established the
F. Regulating Booster as the most eminently successful
Storage Battery Regulator on the market.

Gould Counter E. M.

Suitable for either Direct or Alternating current regulation.

We

invite the inquiries of those interested.

SALES OFFICES:

MAIN OFFICE:

BOSTON— 89 State Street
CHICAGO— Rookery Building

MMM

O

1

Works:

St.

M MMM M

II

34th Street
City

New York

'"-_>*-' --

FRANCISCO— 1701 Geary

SAN

West

'

I

I

I

I

I

!

MM

I

i

i

II

I

I

Depew, N. Y.

M M

I

M

I

I

O

CLASSIFIED INDEX OF ADVERTISEMENTS.
Commutator Com-

Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.

pound.
Crolius A

McLennan A

Morse, Frank W.

Stanley— G.

&

Central Electric Co.

Crouse-Hmds Co.

McRoy

Clay Works.
Osburn Flexible Conduit Co.

Wesco Supply

Anodes, Niekel and Copper
Seymour Mfg. Co.
Batteries and Jars.
Bissell Co., The F.
Central Electric Co.

Edison Mfg. Co.
Electric Appliance Co.
Manhattan Elec. Supply Co.

Rock Island Battery
Wesco Supply Co.

Co.

Western Electric Co.
Bells, Buzzers, Etc.

Western Electric Co.

Allis-Chalmers Company.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Westinghouse

El.

Uontroi ifPd,

A

Cutler-Hammer Mfg.
Schureman Co., J. L.

Job.

Leather Preserver Mfg. Corp.

Leather Preserver Mfg. Corp.

Compounds.

Dearborn Drug A Chem.

Wks

Wilcox Co.

Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Toggle.
Star Expansion Bolt Co.

Wrlgley Co. Thos.
,

Books, Electrical.
Electrician Publishing Co.
Zeller, Geo. A. Book Co.

Boxes, Junction.
Bossert Elect. Const. Co.

Boxes, Moulding.
L.

Brass. Sheet and Rod.
Plume A Atwood Mfg. Co

Brushes.
Central Electric Co.

Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.
Bushings.
Stewart Else. Co., Frank H.

Cable Hangers.

Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling Machinery.
Alton Machine Co.

Cables (See Wires and Cables)
Carbons, Points and
Plate*.

F.

Bossert Elec. Const. Co.
Central Electric Co.

Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.
Davis Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Peru Electric Mfg. Co.
Sorensen, P.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Drying; Machinery.
P.

Dynamos and Motors;

Central Electric Co.

Allls-Chalmers Company.

Chicago Edison Co.
Electric Appliance Co.
National Carbon Co.
Relslnger, Hugo.
Speer Carbon Co.
wesco Supply Co.

Bissell Co., The F.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.
Doxsee-Barrere Elec. Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robblns A Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Castings.
Alton Machine Co.
National Brake A Elec. Co.

Chains.
Jeffrey Mfg. Co.

Plume A Atwood Mfg. Co.
Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.

Cutler-Hammer Mfg. Co.

A

Cutter Elec.
Ft.

Wayne

Mfg. Co.

Elec.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.
Westlnghouse

El.

A

Mfg. Co.

Clamps. Ground.
Yonkers Specialty Co.
Cleats.
Blake Signal

A

Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling; Machinery.
'effrey Mfg.

Co

Coal Mining; Machinery.
AlllB-Cnalmers Company.

Coils

and Man-nets.

Acme Wire

Co.
Western Electric Co.

Westinghouse

El.

A

Mfg. Co.

Electric Heating; Appl.
Electric Appliance Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric

Railways.

Allis-Chalmers Co.
General Electric Co.

WestinghouBe

El.

A

Mfg. Co.

Electrical and Mechanical Engineers.
Arnold Co., The.

A

Co.,

W.

E.

Electro-SIagnets.

Acme Wire Co.
Electro-Plating Mach'y
Crocker-Wheeler Co.
General Electric Co.

Engines, Gas, Gasoline

and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Fans and Fan Motors.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robbins A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Field Coils.
Acme Wire Co.
Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
McLeod, Ward A Co
Morse, Frank W.
Fixtures, Gaa and Elec.
Beardslee Chandelier Mfg. Co.
Williamson & Co. R.
,

Flashera.
TheF.

Haller Machine Co.
Reynolds El. Flasher Mfg.Co.
Wesco Supply Co.

Flexible Shafts.
Stow Mfg. Co.

Fnses and Fuse Wire.
Bissell Co., TheF.
Central Electric Co.

and Wire.

W

Hydro-Elec. Development Co
Jackson, D. C. A W. B.

Lamps, Are.

Bissell Co., TheF.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
El.

A

Mfg. Co.

Bissell Co., The F.
Buckeye Electric Company.

Central Electric Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.
Edison Decorative A Minia-

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.

McCandless, H.

Monarch Elec. Mfg. Co.
Marys Incand. Lamp

Co.
Standard Elect'l. Mfg. Co.
Warren Elec. A Specialty Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
St.

Lamps,

Incandescent—
Replacers & Cleaners.

W

Morse, Frank
Letters, Metal. Sign.
Haller Machine Co.
Lightning; Arresters.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Ajax Line Material Co.

and Cables.)

Governors, Water Wheel
and Steam Turbine.

Elec.

Allls-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Wesco Supply Co.
Western Electric Co.

Ludlow Valve

Model and Machine Shop.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating;
Steam).

(E x h a n m

Morse, Frank

t

W

Alton Machine Co.
Allis-Chalmers Company.

Indicators.

Alplifihetioiil

A

Sons, Jas. L.

Index

Hoffmann, EmilR.

Motors (See Dynamos and
Motors)
Nippers and Pliers.
Klein A Sons, Mathlas.
Patent Attorneys.
Bain, Foree A May.

Phosphor Bronce.

Phosphor Bronze Sm. Co. Ltd.

Hydraulic Machinery.
Robertson

Co.

Allis-Chalmers Company.

Co.

of

Seymour Mfg

Co.

Pipe Bending Machines.
Chicago Pneumatic Tool Co.
Wrigley Co. Thos.
,

Co.

Power Transmission
Machinery.

Railway Supplies.
Wesco Supply

The

A Son.

Chicago Edison Co.
Gregory Electric Co.

Second-Hand Machln'y.
Electric Co.

Bissell Co., TheF.
Gregory Electric Co.
Matthews Bro., W. N.
Nat'l Stamping A Elec. Wks.
Rosslter, MacGovern A Co.

A

Signs, Electric.
Haller Machine Co.
Sleeving:, Braided.

Sticks,

and Paste.
A Son, E.

Salt

American El. Telephone Co
Automatic Electric Co.
Bissell Co., The F.
Central Electric Co.
International TeL Mfg. Co.
Kellogg Switchb. A Sup. Co.
Manhattan Elec. Supply Co.
North Electric Co.

Telephone Service.

Chicago Telephone Co.
Bissell Co..

The

Toggle Bolts.

F.

A Sons, Mathlas.

Co.

Lamp A Brass Co.
Transformers.
Allls-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.
Electric Appliance Co.
Ft. Wayne Elec. WorkB, Inc

General Electric Co.

Kuhlman

Electric Co.

La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.

Trucks, Electric Car.
General Electric Co.

Westlnghouse

A

El.

Tnrbines, Steam.

Mfg. Co

Turbine Water Wheels.
Allls-Chalmers Co.
Leffel A Co.. Jas.

Vacuum Drying.

Devine Co., Joseph

P.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Spark Colls.
Acme Wire Co.
Speaking Tubes.

Western Electric Co.
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.
Speed Indicators.
Niagara Tachometer A In-

A

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Bissell Co., The F.

Central Electric Co.
Chicago Ins. Wire A Mfg. Co.
Crescent Ins. Wire A Cble Co.
Driver-Harris Wire Co.
.

Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire C&
India Rubber A Guttapercha

Electrical Tnst.Co.

Niagara Tachometer
strument Co.

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switchboards.

Westinghouse Machine Co.

R.
Electric Co.

Speed Recorders.

ographs.

Allls-Chalmers Co.
General Electric Co.

Belden Mfg. Co.
Solder, Self Fluxing:.
Belden Mfg. Co.

Co., J. L.

and Switches.)

(See Cut-outs

Zeldler

Bliss Electrical School.
Highland Park College.
Michigan College of Mines
Pratt Institute.
Rose Polytechnic Institute.

Co.

Switches.

Tachometers and Tach-

Torches.

Western Electric Co.
Westlnghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

Schureman

Century Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Klein

Wesco Supply Co.

Acme Wire

Elect'l Supply Co.
Bissell Co., The F.

Tools, Pneumatic.
Chicago Pneumatic Tool

General Electric Co.

Crolius

Amer.

Central Electric Co.

Tools.

Cutler-Hammer Mfg. Co.

Soldering

Wlllard Storage Bat. Co.

Supplies, General Elec.

(See Bolts, Toggle.)

Rheostats.

Amber

John A.

Time Switches.

Co.

Re- Winding— Repairs.
Benton

Co.,

Western Electric Co.

Rail Joints.
Rail Joint Company,

A

Stromberg-Carlson Tel. M.Co.
Wesco Supply Co.

Allls-Chalmers Company.
Jeffrey Mfg. Co.

strument Co.

Allis-Chalmers Co.

El.

Plume A Atwood Mfg.

Hensel

National Battery Co.

Smith Storage Battery Co.

Electric Appliance Co.

Farles Mfg. Co.

Weston

A Mfg.
Mining Machinery.
Westinghouse

Peru Electric Mfg. Co.

Portables.

Electric Appliance Co.
Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.

Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Mining Apparatus,

Haller Machine Co.
Phcenlx Glass Co.
Wesco Supply Co.
Western Electric Co.

Co., Jas. I. M.
Worcester Co., C. H.

Central Electric Co.

Mica.

and

Wilson

Polish (Metal).
Hoffman, Geo. W.
Porcelain Specialties.

Solenoids.

Magnet Wires.

Sheet

Abeles A Taussig.
Berthold A Jennings.
Bruer, Will F.
Fowler A Co.,John H.
Kellogg Switch. A Sup. Co.
Llndsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.

Western

Line Material.

(See Wires

and

Sheet.
Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works, J. L.
Pole Changers,
Sandwich Pole Changer Co.
Poles and Ties.

Rubber Machinery.
Alton Machine Co.
Schools and Colleges.

W

Linemen's Climbers.
Klein A Sons, Mathlas.
Magnets, Autoin. Wound
Acme Wire Co.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Electric Appliance Co.
Manhattan Elec. Supply Co.
Peru Elec. Mfg. Co.
Wesco Supply Co.
Western Eleotric Company.

Seymour Mfg. Co.
Globes, Reflectors
Shades.

Okonite Co., The.
Phillips Insulated Wire Cc
Simplex Electrical Co.
Standard Underground C. Co.
Vulcanized Fibre Co.
WeBco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Lamps, Incandescent.

Buckeye Engine Co.
Westinghouse Machine Co.

silver,

New York Insulated Wire Co

Guards.
Benjamin Elec. Mfg. Co.
Morse, Frank W.

Westinghouse Machine Co.

German

Munsell A Co., Eugene.
National India Rubber Co.

Lamp

Allis-Chalmers Company.

Bissell Co.,

Kartavert Mfg. Co.

Westlnghouse

Engines, Steam.

Electric Appliance Co.

Butterfield Construction Co.
Byllesby A Co., H. M.
Humphrey, Henry H.
Hunt & Co., Robt.

For

Western Electric Co.
Westlnghouse El. A Mfg. Co
Weston Electrical Inst. Co.

Amer. District Steam Co.
Holders, Inc. Lamps.

Badt, F. B.

Baker

Wesco Supply Co.

Star Expansion Bolt Co.

Cnt-Outs and Switches,

Alton Machine Co.
Devlne ( 'o., Joseph

The.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.

Jeffrey Mfg. Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

The

Central Electric Co.

Roller.

Enameled Kings.

Bertnold A Jouuinga.
Central Electric Co.
Electric Appliance Co.
Maine Hub Mfg. Co.

Bissell Co.,

American Electrical Works.

Inst. Co.,

Co.

and

Insulators and Insulating Materials).

Manhattan Elec. Supply Co.
Mica Insulator Co.

UUevators — Conveyors.

Keough B os. A Co.
Cross-Arms, Pins
Brackets.

A Insurance Co.

spection

Insulating; Machinery.
Alton Machine Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

Mfg. Co.

Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.
Cord Grips.

Steam Boiler In

Hartford

Wire

Platinum,

Coils.

Acme Wire Co.
Inspection «fc Insurance

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Robert

Contractors and Electric
Light Plants.

Induction

Chicago Edison Co.
Electric Appliance Co.
Indiana Rub. A Ins. Wire Co.
Johns-Manville Co., H. W.

Plgnolet, L. M.

Subway.

Gest, G. M.

Cord.

Belting.

Gleason.John

Contractor, Electric

Electric Mfg. Co.
Western Electric Co.

Manhattan Elec. Supply Co.
Ostrander* Co., W. R.
Wesco Supply Co.

(Recording and Testing.)
BtsseUCo., The F.
Central Electric Co.

Machado A

J.

Wagner

Central Electric Co.
Electric Appliance Co.

Belt Dressing.
Dixon Crucible Co.,

Co.

Conduit Rods.
Cope, T.

Electrical Instruments.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Electric Appliance Co.
Gest, G. M.

Electric Appliance Co.
Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

W. H.
Stanley—G. I. Elec. Mfg. Co.
Schott,

Willis. G. M.

American Circular Loom Co.
American Conduit Company.

Central Electric Co.

A

Elec. Mfg. Co.

I.

Conduits.

Annunciators.

Boilers.
Babcock

Co., K.

Condensers, Electric.

Tel.)
Alienors, (Tel.
HOiden Anchor Co.
Matthews A Bro., W. N.

Holler

Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.
Sargent A Lundy.

Son, E. R.

Insulating Co.

In-

Kellogg Switch.

Springs.

A

Sup. Co.

Manross, F. N. *
Staples.
Blake Signal A Mfg. Co.

Manhattan Elec. Supply Co.
Marion Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.

Steel Gains.

Okonite

Co., The.

Phillips,

Eugene

Steel Gain Mfg. Co.

Westinghouse Machine Co.

Storage Batteries.
American Battery Co.
Chicago Pneumatic Tool Co
Electric Storage Battery Co.
General Storage Battery Co.
Gould Storage Battery Co.

Advertisements See Page

F.

Phillips Insulated

Stokers.

3s

Wire Co

Roebllng's Sons Co., J. A.
Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable Co.
Simplex Electrical Co.

Standard Underground Cable
Co,

Wesco Supply Co.
Western Electric Company,

!

July

14,

WESTERN ELECTRICIAN

1906

fm&M ma vsgn!
Think

of

the

large

number

of

"ORGANIZATION" has been compelled

incandescent

lamp factories that the

by the exigencies of the situation to

purchase
Think, consequently, of the large

number

managers and experts that are now retained

of

brainy lamp manufacturers,

at big

"ORGANIZATION" FEARS THAT ANY ONE OF THEM

salaries,

BECAUSE THE

ALLOWED TO LEAVE

IF

THE "ORGANIZATION" MIGHT START A LAMP FACTORY.
You can see, therefore, from the above, what an extraordinary expense

is

entailed in this controlling of the incandescent lamp market in order to levy on

you for "16 or 18 cents

Why,

per"— which

then, do you pay this

"16

is

more than you ought

or 18 cents

to pay.

per?"

Try our "open market" price.

W
Tk

s

<\Je "protect

"Uyev^ agawgr

<

»« *tfi«\-
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STORAGE i^w^o*"
^gW

Mm Wl BB

^pF

Manufactured by

!

RATTFRIF<£
DH I I LIulLW

i
4f

Amtmalatnr

Ittttt

RELIABLE

THE WILLARD STORAGE
battery go.
CLEVELAND. OHIO

lattmj

•National

ft

(Eoutpatuj

ELECTRfC STORAGE BATTERIES
Branch

NEW

Offices:

BUFFALO,

YORK, CHIC VQO

YOU ARE INTERESTED

IF"

WRITE!
and

And Learn the

JOHN

Merits

N. Y.

STORAGE

IN

RAY YOU TO

IT WILL.

WRITE!!
WRITE!!!
the MUCH CONTESTED BUT VICTORIOUS
of

Details

HENSEL STORAGE BATTERY
HENSEL &

A.

CO.,

II

and 13 ELDREDGE COURT, Near Michigan Avenue

**

TRANSFORMERS
KUHLMAN ELECTRIC

ELKHART, HTO.

CO.,

NIAGARA
1

I

TACHOMETERS

3raln>

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

1

SSWt

I

1

CHICAGO

GIJttB

tion.

The type "C" instrument shown

©rato-ilark

Stye

ffiart

Mf$.

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
make instruments
not practical.
that will exactly meet your requirements. Write for catalogue.

Bforo

Ulark

<s>

lustmi

f nrk

guaranty

Oto.,

qttaltig.

fartfmri, ©mm.
©nrattin,

Qlhircujn

©nt

We

m\

5

-

Benjamin
H

e

v y

a.

Heavy

Fire

Porcelain

Steel
Enamel

SPOT

SPOT

Niagara Tachometer
and Instrument Co.
NIAGARA FALLS, N. Y.

gSHSONFSPOTco?S
ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

Enameled

Shades

White Within

%M

Cross

Steel

Section

White Without

With Style 2R.

Are Indestructible

They Never Break

Are Used Everywhere
Can be furnished with Collar

WHITE FOR PRICES

INDOOR

B

NBW YORK

for 254 or 5 !4

JB>

IV J

irv -

Holder

OUTDOOR

IH^O. 00.
A M: r 2V RIvRCTRIC
SAN FRANCISCO
CHICAGO
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BOSSERT
BOXES
BEST
BECAUSE
They

are

sealed

metically

plugs

hole

of

one piece

of

drawn

plugged with a sufficient number of her-

steel

the

made

may

which

the

be removed by a sharp blow of

hammer,

leaving a perfectly clean round

without

always

from

outlets

or

filing

reaming, which

when

necessary

cast-iron

is

boxes

are used.

TKey Are the Only

DRAWN STEEL OUTLET BOXES
and the saving

in

breakage

another item

is

that should render their choice a matter of
course.

Contractors

who have

figured the

time

ream and file holes in cast-iron
boxes know what that item amounts to,

required to

and they specify Bossert Boxes.

Why
be

Ask

our
for

not do the
booklet

will

same
be

yourself?
of

use

to

Mayyou.

it.

Bossert Electric Construction Co.
Utica, N. Y.
Works and Office,
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Second Annual Eectrical Show
COLISEUM, CHICA60, JANUARY 14-26, 1907

The Market Place
for Everything Electrical

Many

manufacturers and dealers have already con-

The

tracted for space.

exhibits in every line will

be extensive and comprehensive.

now

Apply

for space

in order to secure best location.

ADDRESS

ELECTRICAL TRADES
EXPOSITION
COMPANY
Managing Director
Nil
139 Adam:
CHI
l-IOIVII

>Z,

I

*
Here Are

FAMOUS
SLOANE
BOOKS

UAe
ELEfeweJAN

*

New

In

+

Tenth Edition.

Fifteenth Edition.

Just Published.
T.

DYNAMO BUILDING

PRICE, $1.00

Fully Illustrated.

15S Pages.

Tbe Ether; Electricity; Force and Energy Mass and Weight.
The Electric Charge; Potential; The Dielectric; Positive and
Negative Electricity; Contact Action; Electrostatic Lines of Force; The
Leyden Jar.
CHAPTER III. The Electric Current and Circuit; Relations of Electromotive Force, Resistance and Current; Velocity of Electricity.
CHAPTER LV. Fundamental Units and the Relations Between Electrostatic
and Electromagnetic Units; Practical Units; the Volt, Ohm, Coulomb and
Ampere; Electric Force, Work and Energy; Chemistry of the Curr. nt.
CHAPTER V. The Magnetic Circuit ana Electromagnetic Lines of Force;
Magnet and Ampere's Theory.
CHAPTER VI. Electromagnetic Induction and Action of Currents Upon
Each Other; The Induction Coll and Its Application.
CHAPTER VII. The Galvanic Battery; The Electrotype and thp Locus of
its Potential Difference; Polarization and Local Action; Different Examples of
Batteries; Tbe Arrangement and Action of Batteries; Storage Batteries.
CHAPTER VIII. Dynamos; Motors; Transmission of Power.
CHAPTER IX. The Telephone and Microphone; Electric Lighting; The
Electric Telegraph; Tbe Dangers of Electricity; Conditions for receiving a
Sixteenth Edition.

ARITHMETIC
By PROF.

By PROF.
185 Pages

165 Pages.

CHAPTER

in

T.

682 Pages.
An Entirely New

O'CONOR SLOANE

393 Illustrations.
Edition, Brought

Complete- Concise- Con vci

PRICE, $3.00

Up To Date and Greatly Enlarged.

I.

Twelfth Edition.

Simplified $1

a.

Electricity $1[

Toy
Making

For

Electric

How

Successful

ELECTRICIAN
By PROF.

ZOO Pages.

Arithmetic of

$ll

Just Published.

How to Become
T.

Become

PRICE, $1.00

Standard

Electrical

Dictionary

CHAPTER I. Introductory. CHAPTER II. Mathematics, CHAPTER III.
CHAPTER IV. Chemistry. CHAPTER V. Electricity at Home.
CHAPTER VI. Mechanical Engineering. CHAPTER VII. Drawing. CHAPTER VHI. Teachers. CHAPTER IX. Electrical Factory Work for Students,
CHAPTER X. College Education. CHAPTER XI. Steam Engineering
CHAPTER XII. The Manufacturing Engineer. CHAPTER XIII. The Constructing Engineer. CHAPTER XIV. The Station Engineer. CHAPTER XV.
Inventing. CHAPTER XVI. Original Investigation. CHAPTER XVII Success.
CHAPTER XVIII. Reading. CHAPTER XIX. Ethics.
Physics.

words, terms and phrases.

The work is absolutely Indispensable to all in anyway interested in electrical
science, from the higher electrical expert to tbe everyday electrical workman.
In fact ft should be in the possession of all who desire to keep abreast with the
progress of tbis bratich of science.

Five Books
For

$5.00

Electrician Publishing Co.
507 Ma.rq\iette Building

...

$3.00

Or These

leut.

A practical handbook of reference, containing definitions of about 5,000 distinct

Itfi

Electrician $1

O'CONOR SLOANE

Illustrated.

to

a Successful

Contents

Introductory.

Standard Electrical Dictionary
By PROF.

Electricity

PRICB, $1.00.

Electro-Magnets.

PRICE, $1.00

Power of Ten. Tables.

Illustrated.

Electric Bells.

ELECTRICITY

CHAPTER II. Ohm's Law CHAPTER III.
Resistance and Conductance. CHAPTER IV. Potential Difference. CHAPTER
V. Circular Mills. CHAPTER VI. Special Systems. CHAPTER VII. Work
and Enemy CHAPTER VIII. Batteries. CHAPTER IX. Electro-Magnets,
Dynamos and Motors. CHAPTER X. Demonstration of Rules. CHAPTER XI.

O'CONOR SLOANE

Very Fully

Batteries. CHAPTER II. Permanent Magnets. CHAPTER
CHAPTER IV. Electric Motors. CHAPTER V.
CHAPTER VI. Miscellaneous Toys. CHAPTER VII. Spark
and Induction Coils, and Allied Subjects. CHAPTER VIII. Hand-Power
Dynamo. CHAPTER IX. Miscellaneous Receipts and Formulae.
III.

O'CONOR SLOANE

Illustrated.

T.

j

Contents

Notation

books serve as a nucleus for YOUR.
Technica.1 library?

Contents

Just Published.

of

T.

I.

Would not these

;

Fatal Sbock.

CHAPTER

OLi\d

ELECTRIC MOTOR. CONSTRUCTION

Contents

CHAPTER I.
CHAPTER II.

Just Published.

ELECTRIC TOY MAKING

ELECTRICITY
SIMPLIFIED
O'CONOR SLOANE
By PROF.

Editions

Chicatgo

*
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General Electric Company
Coffee Percolators
for

Morning Service

This electric heating device used in the morning will influence the introduction of
others that will extend the service through the day.

Save Time

No Annoyance
No

Coffee can be prepared in a few

minutes.

Connection can be
ordinary lamp socket.

Easy

to use

made

to

an

C
) NaSnuck°"ldq.

No

difficulty

No

flame.

in controlling heat.

and wash.

Increase your day load by

advocating

CaElectric Coffee Percolator.
Made of heavy
pacity 6 cups
copper highly polished and
nickel plated.

alcohol to spoil polished table

tops.
i.

Order early and
prompt shipments.

Heating

Electric

secure

Devices.

Principal Office:

SCHENECTADY, N.Y.

NOTICE
This

is

the

Holden Anchor
It

always

pulls square

in the earth
pulls out.

and never

We

make Anchors
5^x10 in. to 10x30 in.
One man can install
the anchors in 20 to 30
minutes.
Write us for prices.

Sales

Offices in
Cities

Large

all

SECURITY
TROLLEYS,
For Stringing Cables
Do
They

the

work

in the simple natural way.

are of the best quality of material and

effectiveness of action.

The Holden Anchor Co.

The frame

DCS MOINES, IOWA

not scrape

it.

is

so large that the cable does

The wheel

is

malleable

iron, nine inches in diameter so as to roll
easy,

ELECTRO-MAGNETS

rollers if

We

you prefer

at

should like to

the same price.
tell

you more about

SECURITY TROLLEYS.

ftiE

xc counn/wprjsr.

/*/*aWsrc&

F.

Wood

with a deep two-inch groove.

Write

Bis sell Company

.

us.

toledo.o.

:
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ADAMS SECONDARY GENERATOR
is a money-saver and a practical device for operating annunciator systems,

be Obtained Promptly

and

gaslighters

of

bells

all

kinds,

without expense after
once installed. Wherever an all-day

absolutely

Extensive

Factory Facilities

alternating

LOOK FOB THE

and Large Stocks insure quick
and accurate delivery.

is

available this instrument

can be employed to immense advan-

Write

tage.

THE
STEM

1*'

for bulletin.

"EVERYTHING ELECTRICAL'
All

Types and Varieties

HE mSCO SUPPLY CO.

GENERAL ELECTRIC COMPANY

Limps
'Street Series Lamps
Miniature Lamps
Regular Multiple

Main Lamp Sales

Office

HARRISON,

J.

.

N.

Ft.

Of

MICA

MIC ABOND YOU CAN BE SURE YOU
HAVE THE BEST -OUR GUAR ANTEE IS BEH IND IT

IF IT'S

:

ST. LOUIS,

MO.

(477)

'

The insulation is the most important part of your machine— be sure
you buy only the best. Cheap insulation cannot be good insulation.

CHICAGO MICA CO.

Worth, Texas

Valparaiso, Ind.

all

Form

Qualities* In any
at Lowest Prices

EUGENE MUNSELL AND CO.
NIW YORK and CHICAGO

INSULATION

ANOTHER OF THE 1,000
THINGS YOU CAN DO
WITH CONDULETS

Micanite, Linotape,

Cloth and

That

is

I. C, Compound, Empire
For Years the Standard.

M.

Paper,

MICA INSULATOR

CO.,

Originators

NEW YORK and CHICAGO

ESTIMATES

and

CATALOGUES
Mailed Free
Charge

CONDUIZT

of

42 Broadway, New York

Electric Heating Apparatus

The most sensible
and the cheapest way

Thousand

to get wires out of or

into a conduit

Kinds!

is

to

3-in-l

"UNIT" ENAMELED

VOLT-

AMMETERS

• END FOR ea-PAGC CATALOGUE

Measure low and high voltages*
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for catalog of portable and switchboard voltmeters and ammeters.

RHEOSTATS

SIMPLEX ELECTRIC HEATING CO.
Cambridgeport, Mass.

L* M.

PIGNOLBT

78-80 Cortland* St.

New York

use "Condulets."

CONDULETS TO THE
ELECTRICAL MAN

All Sizes!

WHAT "TV

ARE

AND "L's" ARE TO
THE PLUMBER AND
STEAM FITTER.

WANTED

You Who are Troubled with Sparking and Cutting of Commutators to Use

BE

PREVENT CUTTING.

Absolutely Will Mot

The Brushes
It will

SO

Cts. iter Stick.
For Sale by

WRITE FOR COMPLETE CATALOCUE

The only article that will PREVENT SPARKINQ.
Will keep the commutator in good condition and

all

$5.00 per Ooxon

r~HEE Samnle Stick*

CROUSE-HINDS CO.

&
"" IUIcLFNMAN
sole Manufacturer^,

Supply Houses, or

Cum

. . .

put that high gloss on the commutator you
haye so long sought after.

DO*'
vu

Room 411, Inter Ocean Bldg., 130 Dearborn St., Chicago, III.

Trade Mark

MANUFACTURERS

CHICAGO

70 W. Jackson Boulevard,
IF

YOU DON'T USE 'EM
DETERIORATE. ESTABLISHED

u.s.

16

BOTH LOSE MONEY

YEARS. SOLD BY AGENTS AND DEALERS ALL OVER

metal

POLISHES ALL METALS. Branchcc

- WE

Hr.wYoi.it.

TH

POLisn;rrfHi;
—
"--«

Cr..e«»r.o.

L

SamTaancisco, 295. E. w

'

"-

IFAKKSILIWB
Reg

U.

S Pat. Office

Specialties
Send postal for booklet
and prices to

""-"''

JOHN

L.

GLEASON.

Patentee

JAMAICA PLAIN

-'."-•-

and Manufacturer
MASS.

July

14,
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FRANK N. PHILLIPS, Pre*.

EUGENE

R.

13

PHILLIPS, V. P. C. H. WAQENSEIL, Tre«s. C.R. REMINGTON, Jr., Sec.

B. I.

I

\

\ j

Stombaugh Guy Anchors

BARE AND INSULATED ELECTRIC WIRE,

Are

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

not

for

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

R.

SHOWING THE DETAIL

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

8S-90-92 W.

NEW TYPE

B ANCHOR AND
WRENCH.

WASHINGTON STREET,

Is

as strong as

weakest

Its

part.

The middle shows the square wrench and
sliding handles locked to the anchor by

parts.

MATTHEWS & BRO.

W. N.

eye.

MANUFACTURERS

>

203 North 2d

the eye.
The lower part shows the square malleable key and the square shank of the anchor.

IN

are sure.

Stombaugh Guy Anchors have no weak

The upper part allows the new malleable

AND COMBINATION FIXTURES

You

An anchor

I.

CHAS. C. UMMACH,
BEC'Y AND TREAB.

in at the proper depth they are set. The
can then be put on without fear of any hack

strain
give.

of the

AND DEALERS

rivets.

When

Chicago Office, F. E. Donohoe, 135 Adams St.
Montreal Bkanch, Eugene F. Phillips' Electrical Works.

WILLIAMSON & CO.

and

STOMBAUGH GUY ANCHORS
SCREW INTO THE GROUND

ANNUNCIATOR WIRES.

GAS, ELECTRIC

pins

equals the strength of the rod.

CABLES FOR AERIAL AND UNDERGROUND USE.
New Yobk Stoee, W. J. Watson, 26 Cortlandt St

R.

weakened by welds or holes

They are made of one piece.
The threading of the eyes on the Type B Anchors

Railway Feeder and Trolley Wire.
AMERICANITE, MAGNET, OFFICE AND

manufactuiiib. of

RODS OF

THE

AMERICAN ELECTRICAL WORKS,
PEOTIDESCE,

Eastern Office:

203

Street

-

ST.

Taylor Bldg., Cortlandt

St.,

LOUIS
New York

CHICAGO

Keough Cord Grip

NATIONAL CODE STANDARD

Permits the use of largest
with

size reinforced cord

"0. K." Weatherprool Wire,

Y% inch socket.

Also manufacturers of

Slow-Burning Weatherprool

CORD GRIP HANDLES AND AUTOMATIC ICE CHEST SWITCHES

and Ideal Wire.

For Sale By

All

Prices

Leading Supply Houses

and Samples on Application.

Write for Circular

KEOUGH BROS. &
77 North

M.KLEIN

&

FOREE BAIN
Telephones
Patent Lawyer and Expert In Electricity and Mechanics Automatic 3792
20 Years' Practical Experience aa Electrical and
Harrison 792
Mechanical Engineer and Expert in Patent Causes

TOOLS
Electrical Workers

KLEIN'S

FOREE BAIN & MAY

and Line Builders.
MATHIAS KLEIN & SONS.

81 W. Van Buren

W.

Chicago,

St.

III.

OSTRANDER &

R.

and Factory: PAWTUCKET,

Office

SAN.

Send 2c stamp for new catalogue No. 6 of

For

CO.

Manufacturers and Dealers
in all kinds of

Electrical Supplies,

Suite 947-48-49

GEORGE T. MAT, JR.
Patent Lawyer and Solicitor of
U. S. and Foreign Patents

Monadnock Block

Trade Marks, Labelt, Copyrights Corporations. Patent
REFERENCES BY PERMISSION
Hon. James H. Eckels
American Terra Cotta and C. Co.
Ex-TJ. 8. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip. Co.
Hon. Edw. S. Lacey
Gross, Prest., Chicago
and
H.
H.
Comptroller
Ex-TJ. 8.
of Currency
Atlas Railway 8upply Co. and
Bankers National Bank, Chicago
Jas. G. MoMichael, Prest., Chicago
Hon. Charles G. DaweB
Ex-TJ. B. Comptroller of Currency
Automatic Fire Protection Co.
Central Trust Co. of 111., Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-TJ. S. Secretary of the Interior
Bankers National Bank, Chicago
Atlanta, Ga.

Speaking Tubes,

:

1431 to 1439 DkKalb Ate.,
Brooklyn, N. Y.

SEND FOR 600 PAGE CATALOGUE

Swedish-American Telephone Co.
West Jackson Boul., Chicago

ft

B.

The Knickerbocker Company
Dust Separators, Jackson, Mich.

trician published

1042

Twin City Rapid Transit Company

LARGE

Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

AUSTIN

& GO.,
CO.

BAYONNE, NEW JERSEY

Arc
ORNAMENTAL

AMERICAN ELECTRICAL SUPPLY CO

ELECTROLIERS
for public buildings,
hotels, etc

ARE YOU SEEKING

la bronze and Iron
Catalogues on application

Good

Good Service,

r
x\
AUCTR/C4A

/

3,000,000

or about

Equivalent in

amount

23 average
$2 technical Books.
On the book basis $46
to

/

I

t

Copyright, 1005

by The

J. L.

Iron

Mott

Worka

211-213 LAKE

ST.

for

$3.

you

are not a sub-

scriber,

send in your

If

IF

AND C0O0

Beekman St

New York
1905

Material,

Correct Prices on Electrical
Supplies? If you are, let us
hear from you.

THEJ.LMOTT
IRON WORKS
by The J. L. Mott
Iron Works.

3126 columns

is

worth given

Lamp Brackets

Copyright,

This

words.

THE SAFETY INSULATED WIRE & CABLE

In Iron

84-90

pages of
matter and

1575 illustrations.

CHICAGO REPRESENTATIVE

Poles

905
Elec-

"SAFETY" RUBBER COVERED
WIRE AND CABLE
ftVI

I.

The Western

Barth Manufacturing Co.
Elevators, Milwaukee, Wis.

FOR EVERY ELECTRICAL SERVICE

Lamp

R.

and Trade Mark Causes

:USE

Ornamental,

Arc

1

reading
Etc.

NEW YORK

22 DEY ST.,

In

PATENTS

CHICAGO

Bells, Annunciators,

Factory

Wire Co,

Phillips Insulated

GO.
Boston

St.,

CHICAGO

order

now.

I

Western
50 1 Marquette

Electrician
Building, Chicago

:

WESTERN ELECTRICIAN
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and
WANTED, FOB SALE
advertise-

similar

WANT

$1.30 an
additional words 3c each,

insertions

POSITION
ments

WANTED

sertions

1,500-KW. Westingbouse, 25-cycle,

WANTED

POSITION

Direct-Connected A. C, Units.

in-

By two young men with three years' experience in installations of electric light and telephone plants. Do not use tobacco or liquors.
G. A. Frogner,
Al references.
E. M. Williams,

15,-

3-ptaase,

000 volts, SO RPM, direct-connected to
Hamilton-Corliss horizontal crosB-compound
engine, 30 and 60 by 60 incbes.
400-KW. Weatinghouse, 1,150 volts, 2-phase,
speed 150 RPM, 60-cycle, direct-connected
vertical non-condensing ento Williams
gine, 15 by 25.
75-KW. Westingbouse, 60-cycle, single-phase,
440 volts, 260 RPM, direct-connected to
Fischer 125-HP. engine.

Iola, "Wis.

700-KW.

A good, reliable man; one that can take
charge of a gang of construction men, and when
not engaged in coustruction work, can shoot
trouble both on line, phones and switchboard.
to act as assistant to superintendent. State

Man

Will be per-

experience and wages required.
manent position to the right man and chance
Address L. W. BURCH
for advancement.
Gen'l Manager. Madison, Wis.

Westinghouse,

MP,

volt,

150-KW.

G.

2,300

7,200

FOR SALE

75-KW. Westingbouse, 220-440

volt,

250-450.

507

volts,

class 10-

Form

Marquette

Bldg.,

2,300 volts, type

1,050

volts,

type

AM,

AM,

Electric Light Plant in a

lation. Plant paying 15$ on investment, and
business can be Increased 25% the first year.
Will accept cash down or exchange for some
good business of equal value; contract and exclusive franchise. For particulars address Box
613, care Western Electrician, 507 Marquette
Bldg., Chicago.

8-

Westingbouse, 2.200 volts, class 10-

AM,

class 8-60-900.
E., 2,300 volts, type AM, class
8-50-900.
45-KW. Westingbouse, 1,150 volts, class 345-900.

.2

is

6-100-500,

5

480

25
35

:0

volts,

I

Westinghouse, 400 volts, type C,
480 RPM.
75-HP. Westinghouse, 400 volts, 480 RPM.
2— 30-HP. Westinghouse, 400 volts, 720 RPM.
6— 1-HP. Westinghouse, 110 volts, type C,
1,700 RPM.
A. C. Motors, OU Cycle, 3 Phase.

50-HP. G. E., 2,080
30-HP. G. E., type

Crocker-Wheeler, M. P.
Eddy, M. P., type G.
Gen. Elec, M. P.
Westinghouse, M. P,
Everybody says our new shops are "immense!"
They are. We have the largest repair shops In this
country.
Send for our Monthly Itnrculn Sheet
showing our complete stock with net prices.
06
100

GREGORY ELECTRIC
Cor. Kith nnd Lincoln Streets,

Send your Book Orders

I,

Westinghouse,

150-HP.

50-HP.

TELEPHONES

Westinghouse, 400 volts, type C, 850

RPM.
30-HP. Westinghouse, 400

type C, 850

volts,

RPM.

NEW YORK '%TiolvC^-

Their

CONSTRUCTION and FITTING.

BY

F. C.

ALLSOP.

CONTENTS

;

Huntsville, Mo.

156 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

Send

677

for Booklet No.

R.

&

MISSISSIPPI VALLEY R.

•For full information
phlet address

c.

R.

and descriptive pam-

CLAIR,

I

Park Row, Chicago,

111

2539-A

EMIL

^

R.

Here's a Chance to Enjoy

HOFFMANN

WORKS
MODEL AND MACHINE
Work a Specialty
Experimental

Electric

71-75

W. JACKSON BOUL.

Tel.

Main 1664

CHICACO

3 Days Lake Trip $13
Chicago to Escanaba and Green Bay Ports
& Return, Including Berth and Meals

battery energy. The voltage
does not fall with use; the battery needs no

4 Days Lake Trip $17

Once exhausted a renewal makes it
good as new. For expert information on Elec'•resting."

to Mackinac Island & Return
Including Berth and Meals

Chicago

BOOK "WE."

Av<

f§\

J:

304 Waba.h Ave., Chicago.

LONDON,

R.

AND THE

ASummerOuting

Current for sharking a gas
engine, driving a fan motor,
supplying current to an XRay outfit or operating railway signals, you want the
Edison Primary Cell, the
cheapest form of electric

25 Clerkenwell Road.

THE ILLINOIS CENTRAL

Industrial CommiBstoaer,

Northern Electrical Mfg. Co., Engineers, Manufacturers, Madison, Wis., U.S. A.
425 MonadnocK Block, Chicago; Temporary Office, 67 Blake Block, Oakland,
Cal.; 21 E. Fifth St., St. Paul, Minn.; 1236 Wells Bldg., Milwaukee, Wis.; 801 Land
Title Bldg., Philadelphia, Pa.; 200 Equitable Bldg., Boston. Mass.; 29 Broadway, N.Y.

the above described work has been changed
from July 9, 1906, to August 14, 1906.
Thos. Ryan, Acting Secretary.

Union Sq., N. V.

Rates,

Conditions,

Healthful Communities,

j.

OFFICES:

,

Freight

Labor

ON THE LINES OF

Northern Vertical Motors reduce to a minimum the cost of operating vertical
shafts. They are especially designed for the work. The oiling devices lubricating the bearings of these motors are extremely simple and do not allow the
oil to spill and run all over the machine.

gineer, O. S. Reclamation Service. Washington,
D C or from H. A. Storrs, Electrical Engineer,
E. A. Hitchcock, Secretary.
Williston. N. D.
July 3, 1906. The date of opening bids for

Edison Mfg. Co., ora&IT n

Good

YAZOO

tne necessary buildings and 3-mile transmission
line, located in the vicinity of Williston, N.D.
Particulars may be obtained from the Chief En-

31

Favorable

PRICE, S1.26.

NORTHERN VERTICAL MOTORS DO AWAY
WITH TURNED BELTS AND BEVELED GEARS

electric generating and transmission apparatus, including three pumpingstationscontainpumps of 20 and 30 cubic feet
centrifugal
ingr
per second capacity under heads of from 30 to
50 feet, driven by steam engines and electric
motors aggregating 1,200 norsepower; also two
300 K. W. steam turbine generating units, a
l,000-hor«epower ooiler plant and accessories,

send for

WITH

;

ELECTRICIAN PUBLISHING CO., 507 Marquette Bldg., Chicago.

and

tric Batteries

OFFERED
LOCATIONS
Satisfactory Inducements,

I.— Receivers; II.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery SwitchBells; V.— Complete Instruments; VI.— Switches, Switchboards and Extension Bells VII.—
Batteries lor Telephone Work VIII.— Erecting Wires, Instruments, Etc. IX.—Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.
184 PAGES.

YOU USE

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

Practical Treatise on the Flttlng-up and Maintenance ol Telephones and the Auxiliary Apparatus.

CO.,

DEPARTMENT OF THE INTERIOR, Wash-

to

507 Marquette Bids.. Chicatrn

CHAPTER

Sealed proposals
ington, D. C, June 4, 1906.
will be received at the office of the United
States Reclamation Service. Williston, N. D.,
until 10 o'clock a. m.. July 9, 1906, for the installation of steam and electric pumping plants

Chicago

400 volts, type C, 490

Westingbouse, 200 volts, type C, 580

;

POWER

CO.

::

ELECTRICIAN PUBLISHING CO.,

class 10-50-720.
class 8-30-900.

volts,

A. C. Motors, SO Cycle, 2 Phase.
300-HP.

17 Baftery Place,

BOSTON, MASS.

A

Thomson-Houston.
Kester, M. P.
Bernard, M. P.
Bel knapGen. Elec, M. P.

au

We

84 State St.

Price $1,800.

IF

class

220-440

A VALUABLE BOOK OF REFERENCE.

One second hand electrical outflt, complete,
with one Atlas boiler, 60 inches x 16 feet; 52
4-inch tubes, with 36-inch smokestack, 50 feet
long. 1 Jno. Noye Automatic Engine, 14x16,
126 horsepower. 1 General Electric Alternator,
125 cycle, 120 K. W., single phase, 1,100 volts,
with exciter and switchboard instruments.

C*s£&-*"-

volts,

Westinghouse,

Eddy, M. P.
Crocker-Wheeler.
Kester, M. P.
Belknap, M. P.

15-HP. Stanley, 500 volts, 1,152 RPM.
5-HP. G E., 200 volts, type O, 1,200 RPM.
only I PARTIAL LIST.
have the standard sizes of nearly all the larger
manufacturing companies. Send us your specifications.

FOR SALE

HTJNTSVILLE LIGHT &

iy>
7*4

RPM.
volts, type

50-KW. G.

This

C,

2—200-HP.

75-900.

of 2,000 popu-

C,

type

RPM.

60-KW. Westinghouse, 1,100

FOR SALE
town

type

volts,

600.

class

class

3 Phage.
volts,

RPM.
A. C. Motors, 5S5 Cycle, it Phase.

100-900.

2—75-KW.

Chicago.

B.,

?'-..

RPM.

6-200-450.

100-KW.,

fi

150-HP. G. E., 650 volts, type I, class 8-150-900.
75-HP. G. E., 2,080 volts, type 1, class 12-75-

Belted A. C. Generators. 60 Cycle,
Single Phase.
200-KW. G.

Card.
Browning, M. P.
Westinghouse, M. P.
Koth..self-oiler.
1% Gen. Elec. M. P.

type A,

volts,

20-HP. Westinghouse, 220-440 volts, type O,
720 RPM.
3—5-HP. G. E., 220-440 volt, type I, 750

8-

T. H., self-oiler.

i
&
5

L.

50-HP.

60-900.

MOTORS

VA Rotb.
Fort Wayne.

14-

RPM.

575

100-HP. G. E., 2,200

120-720.

Westinghouse, 1,100 volts, class

AS,

type

volts,

2,300

A. C. Motors, »5 Cycle,
200-HP. Westinghouse, 200
575 RPM.
2-150-HP. Westinghouse, 200

RPM.

720

E.,

120-1,070.
1,040-1,150
class 10-60-1,500.

class

Belted A. C. Generators, 60 Cycle,
2 Phase.
2—250-KW. Westinghouse, 2,200 volts, class 162—60-KW.

Electric Light Plant, In a hustling town of
7,000 population, will accept part cash with
good security for balance, or will exchange for
a lumber and coal business in a town of same
population. At present plant is piylng safe
increas6fa on the Investment and continually
ing For particulars address Box 612, care
Electrician,

AT,

G.

60-KW; G. E„

12-150-600.

120-KW. Westinghouse, 2,200

Western

RPM.

2— 120-KW.

220-440-

volts,

type

voltB,

V/>
V/<
y>

3

1

300-KW. Westinghouse, 1,100-2,300 volts.
180-KW. G. E., 1,150 volts, type AS, 750

18-700-400.

B.,

1

Crocker- Wheeler.
Towle.
New Enpland.
Northern, series.
Belknap, self-oiler.
Crocker-Wheeler.

I

Belted A. C. Generators, 12S-133
Cycle, Single Phase.

Belted A. C. Generators, CO Cycle,
3 Phase.

WANTED

500-VOLT
H. P.

OPFBJR

advertise-

words or less), $1.00 an
additional words ac each.

1906

14,

FOR SALE -Bargains

CO.

(Incorporated)

less),

(jo

&

ROSSITER, MacGOVERN

COLTTMN

ments (jo words or

July

E. C.

GET

our prices on Union Lightning

and other

Arresters

Electrical

Supplies.

YOU LOSE

Catalogue No. 21 is a 700 page encyclopaedia
of "Something Electrical for Everybody"

good chance to push
ahead if you don't And

Manhattan

a

32

how easy it is to own a
ROBERTSON THOMPSON

out

Cortlandt

Electrical Supply Co.
1 88 Fifth Avenue
Street

NEW YORK

CHICAGO

INDICATOR

Sorenserv's

MUSKEGON

/fC\

Ceiling v
Switch

or

GRAND HAVEN

CO
75
m»^«»w

And Return
From Chicago

MILWAUKEE
$1.50

Mechanically and electrically
correct.

Approved by the Fire Under-

Write for folder

writers.

and any particulars

SORENSEN

P.
18 Dunham Place
brooklyn, - n. y

desired to

R.

C.DAVIS,
G P A.

Wheel and Planlmeter

Docks, foot Michi gan Ave.

The more
ness.
The

Jas. L. Robertson & Sons
198 Pulton St., New York

a man advertises, the greater his busigreater his business, the more he

Chicago.

III.

advertises.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Crade Machine
Work

.

of All

Kinds

Corr espondence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

July

14,
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KNOWLEDGE
IS

b

E

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

POWER

POWER

IS

POWER

POWER

•

POWER

E

KNOWLEDGE

KNOWLEDGE

Help You
To Learn More

Let

R

LI*

p
b

E

E

R

An Excellent Opportunity to Obtain PRACTICAL Information on

ELECTRIC LIGHT PLANTS

L * W
b
E
E

R

E

THE

pithy old adage,

know

"Knowledge
For

things to do things.

supply

is

Power,"

practical

men, practical information

new men

this need, constantly arising as

Electrician, beginning with last week's issue, the first

publication of a valuable

b

wanted.

To

field,

the

Western

new volume, entered upon the
(constituting, when finished, a complete

of

series of articles

the

L I W
b
E
E

R

Practical Hints on Its Construction and Operation
The
subject,

is

I.

II.

L J W
b
E
E

R

enter the electrical

is

The Small Central Station

E

R

must

E

R

on the subject) on

treatise

E

and notable

We

so true as to be self-evident.

is

b

scope of this eminently practical work,

well indicated by the

Fuel and Waterpower.
Boilers and Setting.

VII.
VIII.

written

headings
IX.

Building and Foundations.

III.

V.

of chapter

General Observations.

IV.

VI.

list

X.

XI.
XII.

by experienced

authorities on the

:

—

Equipment Generators
Arc and Incandescent Lamps.
Electrical

— Switchboard

K
N

WOP

Instruments.

Transformers

Operation of Boilers.

XIII.

Line Construction.

Engines.

XIV.

Distribution.

Steam Turbines.
Belting and Shafting.

XV.

Cost of Plants.

XVI.

General Data.

L
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The

articles supply data relating to small and medium-sized stations using overhead conand are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The

struction,

L J W
b
E
E

numerous illustrations, diagrams and tables.
be of much value to all readers of the Western Electrician, new and

series will be enriched with

These

R

articles will

old, interested in the practical

REMEMBER
began

in last

E

b

E

R

operation of electric-light plants.

that this noteworthy series on

Electric Light Plant*

week's issue of the Western Electrician, and

will

run for from four to six months.

PLACE YOUR SUBSCRIPTION AT ONCE

E

b

Western

E

R

L I W
b
E
E
D
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Electrician

507 Marquette

Bldg., Chicago

E
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

'IS
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IS

IS

POWER

POWER

POWER

POWER

POWER

KNOWLEDGE
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Robert W. Hunt & Co.
ENGINEERS

'

Butterfield Construction Co., The
Telephone Contractors
Cable Construction and Underground Con-

1131 The Booker;,

Chicago,
Reaper Block,
Telephone Central 4585

326,

Monongabela Bank Blag

111.

Norfolk House, Cannon

,

ENGINEERS

HYDRO-ELECTRIC
CO.

I

Engineers, Constructors,
Hydraulic, Civil, Electrical
Examinations, Reports.

J

CHICAGO

KOHLER

I

—

Specialties Central Station Heating Plants,
Water Works Stea-n Plants, Electric Light,

Gas and Street Railway Plants.
1100-1128 American Trust Bldg.,

WILLIAM

B,

TWO-YEAR COVRSES IN
Steam and Machine Design Michigan College of Mines
.

HCMIIIta
mean instituti •» (ICCTRioal inoiniirb
miom eeeiiTv of mechanical (nsinhiis
•hkrican aeeixTT or CIVIL ihiiniiii

ENGINEERS.

F.

Applied Electricity

APPLIED CHEMISTRY
ONE. YEAR COURSE IN

EXPERTS.

W. McNAIR, President

Located in Lake Superior district. Mines
and Mills accessible for practice. For Yearbook and Record of Graduates apply to
President or Secretary.

HOUOHTOI

M£k.chine Construction

BIADieOW, WIS.

ICH.

tWI

H.

ENGINEER AND CONTRACTOR.

CHICAGO.

C. f
S

2143

SCHOTT, W.

1804-1806-1808-1810-1812 Fisher Building,

JACKSON, M.

Represented in this "Directory" are
enabled to come in touch with many
prospective customers who cannot be
reached through any other source.

Long Distance Phone Central

BROS.,

Contracting Electrical Engineers,
Lighting, Power, Railways,

DUGALD C JACKSON,

-

CHICAGO

MECHANICAL,

Engineering

ELECTRICAL,
STEAM,
CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop 'work from tf.e beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.
HIGHLAND f ARK COLLEGE, DES M0INE9, IOWA

Write for catalogue and particulars
in the Western Electrician
will never be blue.

Vs

your ad

-d,

you

The more a man
-will

be

PRATT INSTITUTE.

Brooklyn. W.Y.

ness.
The
advertises.

advertises, the greater his busigreater his business, the more he

1/fMPS

'all

lamps akf~ampai/#£

IflOK

J
'

imp IHl

LICENSE

/
(

LABEL

Belted Type

Alternating Current
Generators
Built In All Capacities

National Brake & Electric
MILWAUKEE
GENERAL. SALES OFFICE: S19

First National

IENC
IN/I

ELM ST.
CKPORT N. Y

HOI

Bank

Company
Building, Chicago

IS WHY WE HAVE THE
MOST PERFECT UNDER-

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING'

I

Suite 301 Chemical Building,
ST. LOUIS, U. S" A.

London.

DEVELOPMENT

1906

CONSULTING, MECHANICAL AHD
ELECTRICAL ENGINEERS,

Plttiburg-

St.,

14,

RUEBEL & WELLS,

66 Broadway,
New York.

Chicago,

duit Construction a Specialty

Room

July

GROUND

HEATING

INS

MONA[ IIMOCK
CMK iJKCSO,

II

SYSTEM

,
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14,

1906

WESTERN ELECTRICIAN

^

CLEAN
-——— BOILERS
—^——__^_^_
keeps

it

stops corrosion

off,

DEARBORN DRUG

&

off the scale,

CHEMICAL WORKS,
Telephone: Harrison 3830 and 393

ILL.,

BUCKEYE ENGINE
SALEM. OHIO.

Dearborn Water Treatment

maae to
made
10 suit
sun the
tne case takes
Send gallon of water for analysis.

and foaming.

226-234 Postal Telegraph Building, CHICACO,

17

German

Co.

U.S.A.

Silver

in sheet, wire,

l

Dixon's
phite Brushes

rods

blanks, etc.

Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

Phosphor Bronze
Nickel and Copper Anodes

ph Dixon Crucible Co,
Jersey City

THE SEYMOUR MFQ. CO.
Box

IN

%

D

N.j.

^

SEYMOUR, CONN.

OTTO ENGINES

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

667,

THE WORLD.

1895—Been

Bought in

SEND FOR ILLUSTRATED CATALOGUE.

Running Constantly

The Naugatuck News, Naugatuck,

EMPIHE
MINI AT V E
R.

LAMPS

Send
H.

for

W.McCANDLESS&CO.

&

69 Park Place

NEW YORK

New Dynamo
By

Dynamos.

A little booklet on the care and the locating
and remedying of troubles in dynamos and
motors.

Price, XO Cents.

Circular

Licensed Manufacturers
67

Practical Running of

Catalogue of mechanical and electrical boolrj
free.

combine to make "OTTO" excellence.
"OTTO" engines can neverbe "cheap,"
yet are always the CHEAPEST.

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg.. Chicago.

Tenders' Handbook.
F. B.

Conn., writing for supplies incidentally remarks: "The engine has been
a fine one, in fact the best investment we ever made." Surely a splendid tribute to pay to a piece of
machinery. "OTTO" design, "OTTO"
materials and "OTTO" workmanship

BADT.

aa6 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-3x3 Inches. Price $1.00.
This is, as the name indicates, a NEW BOOK, much more complete than the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old
Hand-Book sold, and over 13,000 of the new.

Dynamo

Tenders'

Electrician Publishing: Co.,

I

,^^mmaa*%^^±.

^r

"'_,^^^^W

ir-j

r^\Mm §!

^L.

g^/'

i

OTTO GAS ENGINE WORKS, Phila.Pa.l

STANDARD DF THE WDRLD
STURGESS WATER-WHEEL GOVERNORS
Write tor Full Particular* of Our

VERTICAL TYPE

SMENA/

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

507 Marquette Building,

\m\
111

CO.,

TROY, N.

Y.

CHICAGO-

FOR CATALOGUE,
ADDRHSS

JEFFREY,^::. MACHINERY

THE JEFFREY MFG.
COLUMBUS,

CO.

"Little"

Giant Storage Batteries

0.

are constructed for
are adaptable.
reg.trade marks

)

Jhe Phosphor

Bronze Smelting Co.Qmited,

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE, RODS,

rM rjMun J)u.v/,r
/TS.

/oEL.Ta\

— DELTA

SHEETS, etc.

METAL

Have

all

They

purposes to which storage batteries
retain their charge for long periods.

greatest output for size and weight.

Batteries have hard

wood

Our Sparking

cases, thoroughly acid proof.

Every battery guaranteed.
MANUFACTURED BY

Chicago Pneumatic Tool Company-

CASTINGS, STAMPINGS and F0RGINGS
ORIGINAL and Sole Makers in the U.S.

Fisher Building,

CHICAGO

95 Liberty

Street,

NEW YORK

SAMSON TURBINE
GOVERNOR,

the
If the SPEED of the turbine is to be controlled by a
turbine should be of such capacity that it will develop the
gate, then when an overload is
to
required, when operating at

MAXIMUM

POWER

%

%

thrown on, the governor can open the gates wider and allow an increase in
power. The EFFICIENCY of the SAMSON between % and % gate is over

84%.

THE JAMES LEFFEL & CO.
307

LACONDA STREET

Springfield, Ohio, U. S. A.

—
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WHAT'S WRONG
Reduced Telephone Rates
IN CHICAGO

with tha.t
Why

$5.00
50 calls per month
5 cents each
Next additional 50 calls in the month
4 cents each
Third 50 calls in the month
All calls in the month beyond 150
3 cents each
:

to a sectional

They mean dividends

$75.00 per
60.00 per

•:

:

:

:

annum
annum

line,

20 cents per day, including 4 calls

line,

15 cents per day, including 2 calls

Two-party
Two-party
Two-party

1

:

"Flexduct"

is

securities.

past few years,

for our

Perry, N. Y.
Portland, Me.
Portland, Ore.
Princeton, N. J.
Riverside, Cal.
San Diego, Cal.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsvllle, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Medford, Wis.
Mlamlsburg, Ohio.

Germany.

Buxton, Iowa.
Cadillac, Mich.
Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.

:

in the following cities:

Grand Rapids, Mich.

Battle Creek, Mich
Berlin,

CHICAGO TELEPHONE COMPANY,
203 Washington

have been

Florenceville, N. B., Can.

Belllngham, Wash.

5

:

of all the large orders placed during the

Our Automatic system has been adopted

cents per day, including 3 calls
line, 10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences, only, 5 cents per day
Extension telephones
$1.00 per month
line,

and value of your telephone

installations or replacements,

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.

NICKEL SERVICE:
Direct
Direct

stability

automatic system,
and all the companies adopting it have, from the increased earnings, been able to
pay the interest on their bonds and a good dividend on their stock.
either for

:

new

upon the

to you.

Over ninety per cent

SERVICE;
line

bookcase.

All these points bear

RESIDENCE RATES WITH UNLIMITED
Single line

it

:

:

Two-party

doesn't

the reason bad

—

SINGLE LINE TELEPHONES:
:

of yours?

pay you as well as the hest of your investments ?
management or bad equipment ? More likely the latter.
Probably the company is trying to do a 20th Century business with 10th
Century apparatus.
If that's the case, it is spending more and earning less than it might if it had
our Automatic Telephone equipment.
This is the only really modern telephone system. It produces the ideal telephone service quick, sure and secret at half the operating expense of a manual
equipment, and this service commands better rates.
It costs a fixed price per hundred lines to e nlarge the automatic exchange,
instead of an increased price per each hundred lines, as in the manual equipment.
The automatic exchange is never outgrown; it never has to be "scrapped " and
replaced by a complete new one, as with the manual. You just add to it as you do
Is

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

:

TELEPHONE INVESTMENT

Mount

Olive,

Santa Monica, Cal.
Sawtelle, Cal.

Sioux City, Iowa.

South Bend, Ind.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich
Van Wert, Ohio.

Watch Hill, R.
Wausau, Wis.

III.

New

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Westerly, R.

I.

I.

Wilmington, Del.

Yuma, Arizona.

AUTOMATIC ELECTRIC COMPANY

Street, Chicago.

Van Buren and Morgan

that high standard required in all high-class work.

It is

very

flexible, a.

CHICAGO, U.S.A.

Sts.,

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, always usable

to

highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

SAN FRANCISCO

CHICAGO

NEW

HIGH TENSION TROUBLES ?
IMPREGNATE

DT YAbUUM

LARGEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE— YOU MAY BE SURPRISED.

J.

VARIABLE SPEED
A. C.

DEYINE CO., Buffalo, N.
428 MOONEY-BRISBANE BLDC.

P.

Single Phase

No complicated or

Y.

delicate starting devices used.
Requires no skill for
operation.

%
WE ARE EXPERTS

IN

NEW YORK

G. M.

CEST

to

A
l

H. P.

Write for Description

Underground Conduit Construction
277 Broadway,

MOTOR

NOW

Union Trust Bldg.,
CINCINNATI

LATEST THING OUT
Doxsee-Barrere Electric Co.
1414 Chestnut St., St. Louis, Mo.

July
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KBLLOOa PHILOSOPHY-

-The Best Is The Cheapest

KELLOGG

rcr

The Name

of

Stromberg-Carlson

on Telephone Apparatus carries with

it

a guarantee of

absolute satisfaction.

Frequency Pole Changer
TRANSFORMER CABINET

1

2
3.

4.
5.
6.

The Transformer Cabinet contains all necessary switches,
Pole Changer Cabinet and Transformer Cabinet separate.
Can be put in different rooms if desired.

fuses, etc'

Sold separately or complete.
No additional apparatus needed on Power Board already installed.
Can be used on Common Battery or Magneto Systems.

Send for "Polder No. 3-F"

Correspondence solicited

Congress and Creen

Sts.,

Chicago,

III.

BRANCH OFFICES:

You

will

Bldg.

WRITE TODAY FOR BOOKLET 82-E

$ Supply Company

Kellogg Switchboard
PHILADELPHIA, PA., Keystone Tel.
NEW YORK. N. Y., 116 Nassau St.

On any article included in the wide range of our
production, from Underground Cable to the Subscribers'
Telephone, it assures the purchaser of that reliability
and efficiency which skill and superior workmanship
can only produce.
We would be pleased to figure with you.

CLEVELAND, OHIO, Electric Bldg.
LOS ANGELES, CAL., 318 W. Second St.

confer a fmvo§> upon the advertiser by telling him when you
saw him ail. In the Western Electrician.

wrllm him -that you

Stromberg-Carlson
ROCHESTER,

Mfg. Co.

Tel.

CHICAGO,

N. Y.

ILL.

A PERFECT RECEIVER
FOR.

A

Dollar Bill

UNDEVELOPED

INTERNATIONAL
TEL. MFG. CO.
Chicago.

III.

WATER POWERS
ALONG THE LINE OF THE

0RS-DYNAM0S-FAN5

f

MADE AfVio Y0U\L LIKE T'HEM
for all direct CURRENT Circuits
I.

Northern Pacific
Railway

i

.

tfiE HOBBIES &

MYERS CO y
»

SPRINGFIELD, OHIO.

BULLETIN

1
^Wm*

Are only awaiting the necessary

TELLS YOU ABOUT OUR

capital to furnish

Light and Power

in

Unlimited Quantities

ZABEL

8

PARTY

SELECTIVE RINGING TELEPHONES
For particulars write to

WRITE FOR

C.

W. MOTT,

IT IF

YOU WANT TO

INCREASE vour RENTALS

Ceneral Emigration Agent, Nor. Pac. Ry.

ST. PAUL,

MINN.

AMERICAN ELECTRIC TELEPHONE CO.
Largest Manufacturers of Telephone Apparatus
State and 64th Sts.. CHICAGO. ILL.

WESTERN ELECTRICIAN
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CYPRESS
IIbEST TO LAST.
CC
P^^I
wIh
t\J
IHAUn
IUAHV CPnARll
vEUAK llWehaVe
^T — ^^
BRUER, - KAIMSAS CITY, MO.IIW. C. STERLING & SON

WHITE CEDAR
RED CEDAR
\AS. JF.

I

1

I

TROLLEY TIES
FOOT
Michigan White Cedar

7

8took

Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Thick
Inch
5
Also
Daggett, Michigan
PERRIZO & SONS
Special

pom

S^5
:dar\pdl
WORCESTER
*epioi»L

mien <m

jjBjIt

CO.

C.H.

^

WrllOfor. Copy Of

.-

our TELEOBAPH

Yards

Cedar

1906

W"
POLES

•» TIES
Bay
—MONROE, MICH.

40,000 Poles in slock.
100,000-150,000 after April ist.
been in the Cedar Pole and. Tie business 55

J

I

14,

50,000 Trolley Ties at

CO.,

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hani

City yard,

Poles

~\

1
[fas,
IfcasiMicliWns^icli

Miin/sinj -

r

Onfonojon •

££DAR POU?

Vs>

.*...
COPE fOB CEPAR PHOOUOTS.

POLES
MICHIGAN and IDAHO CEDAR

The F. B i s se ll Company.

tdledq.o.

POLES.
WHITE CEDAR,

BERTHOLD
ft

RED CEDAR,

ROBT. FERRIS' BOOR

@&Us (T^o^

-

-W

TKADF MARK

Gt&OZe/

7V, _

OAK, CYPRESS and

Chemical Building.

ON METERS

^tt£

&fgf

CYPRESS.

TIES.

JENNINGS,

ST. LOUIS.

YELLOW

PINE.

Oak

IS SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
IT TELLS JUST WHAT SOME
PEOPLE THINK THEY KNOW.

TIES

Written expressly for the men who handle
the pliers.
Sent prepaid on receipt of $1.00. Address

T. J.

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

MOSS TIE

POLES

CO., Security Building, ST. LOUIS, MO.

ELECTRICIAN PUB. CO.,
CHICAGO

Marquette Bldg.,

CHESTNUT POLES

WHOLESALE PRODUCERS

JAS.

I.

Bessemer
WILSON

Building. Pittsburg, Pa.

Ml.

POLES
TIES-POSTS
PRODUCERS
WE
WANT YOUR

THE PORTER CEDAR C°

POLE DEALERS ADVERTISING

SAGINAW. MICH.

TRICIAN OBTAIN MOST EXCEL-

I

N

THE

WESTERN

ELEC-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH,
ACTUAL BUYERS OF POLES.
TRY A CARD.

ALWAYS

INQUIRIES

\A/

I

"A Good

"A Good

New

IN

New Thing"

Thing"'

WRITE FOR SAMPLES AND PRICES

EOUAL

IN

EVERY RESPECT TO THE BEST

MAINE HUB MFG.

CO.,

IN

ST.

CEDAR
H. M.

THE MARKET

MARYS,

PA.

POLES,
POSTS,
TIES

LOUD'S SONS CO., Au Sable, Mich.

KELLOCC

MICHIGAN
WHITE

The poles we handle are all

SEND
FOR

POLE

BOOK

CEDAR POLES

and are the best
grade of stock.
All shipments are prompt, subject only to car supply.
In addition to the several yards we have had in the past, we
wish to call your attention to our new yard which is located
at Escanaba, Mich.
The acquisition of this new yard enables us to ship poles by all
railroads or by the lake routes, thereby enabling us to give the
carefully selected,

best delivered prices.

The location of our new yard makes it easier to secure cars,
thus facilitating prompt shipment.
In many cases poles can be shipped by car-ferry, making possible a ereal saving in cases of shipment to Eastern points.
We are wholesalers exclusively, shipping in car lots only.
Write us for delivered prices.

YOURS
FOR

THE
ASKING

KELLOCC SWITCHBOARD & SUPPLY CO.
CHICAGO,

Idaho Cedar Poles
PACIFIC

COAST POLE

CO.

SPOKANE, WASH.

ILL.

•—CYPRESS AND CEDAR

-HEWN OR SAWN
AND HEAVY -TIMBERS
& TAUSSIG

—
July

14,
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The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross Arms
.

/
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One

of
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Our Ordinary Train Shipments

of Cedar Poles.

This Train Has Nineteen Cars.

DELIVERED PRICES FURNISHED UPON REQUEST
We

Can flake Delivery

ELECTRICIAN'S HANDY BOOK
By

Prof. T.

Pocket Book

and Edges

O'CONOR SLOANE
Handsomely Bound

Size.

About 800 Pages.

in Gold.

PRICE
'THE

in

Leather with Title

500

Illustrations.

$3.50

and most complete book on Electricity, covering the subject of Practical
Electricity in all its branches written by a well-known author in a manner that can be
readily understood, and intended for the every day working electrician.
latest, best

PARTIAL LIST OF CHAPTERS
Mechanics
rents

as Applicable to Practical Electricity— Electric

Currents— Ohm's Law and Electric Energy—Alternating Cur-

Generators
— Direct-Current Dynamos — Care and Running of Dynamos— Direct-Current Motors —Alternating-Current
Currents—Arc Lamps— Incan-

Alternating-Current Transformers— Alternating-Current Motors -Distribution of Electric
descent Lamps— Electric Railways— Primary Batteries —Secondary Batteries— Central Station— Switchboards— Electric Heating and Cooking— Lightning Rods— Roentgen or X-Ray Work— Electric Elevators— Electro-Metallurgy and Electro-Chemistry
—Electric Measurements, and Instruments used in Station Work Miscellaneous Data, Formulas and Suggestions, etc., etc.

—

EVERY PROGRESSIVE ELECTRICIAN WHO WISHES TO KEEP UP WITH THE TIMES SHOULD HAVB THIS VALUABLE WORK
Send

all

orders to

ELECTRICIAN PUBLISHING COMPANY, 507

Marquette Building, Chicago,

III.
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Westinghouse
Direct

Current Wattmeter
Aluminum
Light Weight floving Element

Aluminum
Dust and Moisture Proof Case

Ball Bearing
No

lead wires enter the meter chamber proper.

Terminals

enclosed

Watch

porcelain

in

blocks.

for next week's

advertisement in
this space, showing interior of wattmeter.

Westinghouse
Address nearest
New York,

&

Electric

Mfg. Co.
Pittsburg, Pa.

district office:

Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Los Angeles, Minneapolis, New Orleans, Philadelphia,
St. Louis, Salt Lake City, San Francisco, Syracuse, Seattle.
nexico: Q. & O. Branlff & Co., City of Mexico.
For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario.

Pittsburg,

Westinghouse
Single Acting
in the smaller capacities

"Junior"
Made

Steam Engines

ranging from

5

H. P.

to

400 H. P.

"Standard" "Compound"

of the best material only and constructed

with the same care in every particular

as

given to

Westinghouse "Standard" Engine
Driving Goulds Triplex Plunger Pump.

the manufacture of their largest heavy duty units.

The

adaptability of these engines to the driving

of power

pumps

is

illustrated.

efficient for driving

all

They are equally

other classes of appa-

ratus, either belted or direct connected.

The Westinghouse Machine
Westinghouse "Junior" Engine
Driving Brooks Centrifugal Pump.

Designers and Builders of Westinghouse=Parsons
Steam Turbines, and of Horizontal and Vertical
Steam Engines, Single and Double Acting Gas Engines and The Roney Mechanical Stoker.
Address nearest sales

New

York, 10 Bridge St.
Cincinnati, 1111 Traction Bldg.
St. Louis, Chemical Bldg.
Cleveland,

New England

Bldg.

Co.

offices for

Chicago, 171 La Salle St.
Philadelphia, 1003 North American Bldg.
Denver, 512 McPhee Bldg.

particulars

Pittsburg, Westinghouse Bldg.

Charlotte, N.

C,

So.

Tryon

San Prancisco, Hunt, Mirck

St.

&

Boston, 131

State St.

Atlanta, Equitable Bldg.
Co., 1625 Euclid Ave., Berkeley, Cal.

July

14,
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Type

Mast Arms
FOR UNDERGROUND CONSTRUCTION

Simple
DviraLble
Nea.t in AppeacraLi\ce
Bviilt
Wires leading from conduit reach
See cut.

Entirely of Iron
the

lamp

through

hollow

the

upright.

The
way

lamp, in trimming, drops

of passing vehicles

and

down

street cars.

close to the sidewalk, out of the

When

one of the safest of mast arms.
mast arms to meet any condition of service.
Pulley

is

it

Send

Fort

for Bulletin

equipped with our Sure Grip

We

make other types

1037.

Wayne

Electric

WOOD" SYSTEMS

Works

Fort Wa.yne

Wagner

Mfg. Co.

Electric

ST. LOUIS, U. S. A.

of

Indiana.

RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

RENT WATTMETER IN THE

WORLD

Our Variable
Speed Single Phase
Ventilating fans will

push or pull the

air

out of your place.

We

fit

an

Auto

them with
Trans-

former Control and

make them
ible.

They are great,

good
perfect in action.

knew

they

Man,

tors posted?

and

sellers,

Your customers would buy

of them.

to get

revers-

It's

them on your
Bulletin

up

to you,

lines.

No. j$

DISTRICT OFFICES IN ALL
CITIES

Mr.

Are your

if

Station
solici-

H will tell you more.
THE PRINCIPAL

HflFC.
DUNCAN ELECTRICINDIANA,

LAFAYETTE

CO*

U. 8, A.

WESTERN ELECTRICIAN
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VULCANIZED FIBRE
Highest grade* for
tubes, rods

and

electrical insulation

and mechanical purposes,

in sheets,

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

We
Type AA

are the real manufacturers of
per cent, of the Enameled
Rings used in this country.

Type BB
For New and Old Work

75

UNION OUTLET SWITCH

(OX

PATENTS PENDING

Approved by the Underwriters National Electrical Association. Takes all Standard Switches and Receptacles
Designed so that a two-gang box can be converted into any number of gangs by releasing tbeclam p-

ingscrewsaud inserting'-Spacers."

Thesegangsareeasilyassembledwiththeaidofascrewdrtves

fit

see.

STAR EXPANSION BOLT

together snugly, making a perfect and solid gang box for any required number of switches.

WIRE
FUSECHICAGO
CHICAGO
NEW YORK

and

Try us and

J47-J49

& MFO. OO.

CO.

ST.,

N. Y. CITY

BUFFALO

Design, Finish

and

Electrical

Accuracy
The above

CEDAR

Apparatus

and Supplies
LARGE STOCKS-PROMPT SERVICE
HIGHEST QUALITY

are the features of the

International

Instrument
which

ARE NOT
be

CAN NOT
EXCELLED

CONSULT THE MAP AND WRITE OUR NEAREST HOUSE

e,nd

International Electric Meter Co.
Descripti-tie

Western
Electric

Catalogue Mailed \/pon Request

330 W. Randolph

St.

Comp^cTvy

Chicago

Scheeffer Integrating Watt-Meter.

TYPE F
For Direct or Alternating Current

Dust and Bug Proof

Improved Construction

Moving parts

are extremely light, insuring a highly
sensitive and accurate meter.

Write tor Prices and Descriptive Literature

DIAMOND METER
PEORIA,

CO.

ILL., U. S. A.
without Oaee.

Copyright. 1906. by Electrician
Publishing Company, Chicago.

$3.00 Per Annul

IIIIl

Vol.

CHICAGO, JULY

21, 1906.

CV WIRESINSULATED
AND CABLES.
LLA

STANDARD UNDERGROUND CABLE

1IUID1
Jlllr

322 The Rookery,
Chicago.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WESTERN
bT R SELLING
AGCNT,
tNT
S L
The Simplex Electrical Co.,
HIXSON,
.xsoN?
/
H R.
H.
R H
,
CHICAGO.
H-io Monadnock Block, CHICAGO

I

10 State Street,

Westinghouse Bldg.,
Pittsburg.

Oakland, Cal.

\
.V

teg. U.

S.

P»u

1889—Paris Exposition,
Medal for Rubber Insulation.

New

1893-World's Fair,
Medal for Rubber Insulation.

York

Underground Cables for

Off.

Manson Tape, Candee "l^r Wires

THE OKONITE
Wlllird

IL.

Cand.e,

(

y.n.nnra

Ground

Glamp
nection: as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent Tel. Cos.

Samples Iree on application,

CO., Ltd.
Geo, T, Manson, Qan'l lull.
W. H. Hodglna. Sac,.

253 Broadway, New Yark

Purposes.

all

For connecting telephone ground wires to
pipes and cables. Cheaper tban a wrapped con-

Sole Manufacturers of

Okonite Wires, Okonite Tape,

Bl

BARE AND WEATHERPROOF WIRES AND CABLES.

BOSTON, MASS.

THE STANDARD FOR
RUBBER INSULATION.

TRADE MARK.

I

1225 Betz

Philadelphia, Pa *"tr
Security Bldg.,
St. Louis, Mo.

10 Post Office Square,
Boston

Bacon Block,

Rubber Covered Wires and Cables.

/': .-.'"..'-"

56 Liberty St.
New York City.

Write for

other specialties,
Yonkers Specialty Co., Yonkers, N.

COKDl/ITS FOR INTERIOR WIRING

of

list

American

Y., U. S. A.

Western Electric Co., Agents

Cbc'ua, M.i.i.

,

Loom

Circular
New

Co,

York, Cblcito, Sun Franclacd

H.C. Roberts Electric Supply Co., Philadelphia, Pa.

INDIANA RUBBER AND INSULATED WIRE CO.

CRESCENT RUBBER INSULATED

MANUFACTURERS OF

WIRES AND CABLES

PARANITE RUBBER COVERED
WIRES AND CABLES

National Code Stmdard.

CRESCENT INSULATED WIRE AND CABLE CO.

Submarine and Inside Use

Underground, Aerial,

Wire* Are Tested

ESTABLISHED

"SAFETY" RUBBER COVERED
WIRE AND CABLE

1876.

COMBINATION OF

Flexible Shaft

FOR EVERY ELECTRICAL SERVICE

VI.

MULTI-SPEED MOTOR

THE

Pittsburg

PHOENIX
GLASS CO.

New York

Ajax Rainproof Rope
For Arc

Chicago

Lamp

W.

R.

Arc and Incandescent

12

and

14 S. Jefferson St.,

Chicago
Bells, Annunciators,

ONEIDA GALVANIZED CHAIN

FOR THE SUSPENSION OF ARC LAMPS

CATALOGUES SENT ON REQUEST

Ltd.
ONEIDA COMMUNITY,
ONEIDA. NEW YORK.

and

Outer Globes for

CO.

Suspensions

all

Inner

OSTRANDER &

Electrical Supplies,

Ajax Line Material Co.

and Shades, both

CO.

Manufacturers and Dealers
in all kinds of

Manufacturers of
Electric Globes

& GO.,

BAYONNE, NEW JERSEY

Co.,

<fc

AUSTIN

THE SAFETY IWSUIiATED WIKE & CABLE

CO., Binghamton, N. Y.

Gen'l European Agents, Selig, Sonnenthal
85 Queen Victoria Street, London, England

E3.

CHICACOliREPRESENTATIVE

Practically dust and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc
Write for Catalogue and Prices.

STOW MFG.

and Factory, TRENTON, N.

JONESBORO, IND.

et Factory

Stow

™ WBce

USE

TELEPHONE, TELEGRAPH AND FIRF.-ALARM CABLES
All

m

83 BARCLAY STrIet.

enclosed arc systems

Speaking Tubes,

Etc.

NEW YORK

22 DEY ST.,

Factory:
1431 to 1439 DeKalb Ate.,
Brooklyn, N. Y.

Manufactured by

SEND FOR 600 PAGE CATALOGUE

Address "Sales Dept."

ELECTRICAL

WESTON INSTRUMENT CO.,
'Mala Office and Works, Waverly Park,

NEWARK, N.

"Baby" Gasoline
THETorch
the smallest

Sold by electrical supply houses

is

torch made which gives
perfect results, and fills the
long- felt want for a torch
which fits the hand and can
be used in contracted places

J.

Weston Standard Portable Direct Heading
Voltmeters,

Millivoltmeters,

Ammeters,

Milammeters,

Burns

Voltammeters,

positions.

Without

Ground Detectors and Circuit Testers,

Ohmmeters,

Air

Portable Galvanometers.

Our Portable Instruments are recognized as
The Standard the world over. The Semi-Portable Laboratory Standards are still better.
Our Station Voltmeters and Ammeters are
unsurpassed In point of extreme accuracy and
lowest consumption of energy.

London Branch

— Audrey

House,

Ely Place.

Press\ire

Prance— E. H. Cadiot, 12 Rue St. Georges.
Berlin— European Weston Electrical Instrument

Co., Ritterstrasse No. 88.

Mew York

Office— 74 Cortlandt St.

It

is

perfectly

automatic; has no cocks or
valves to get out of order;
lights with a match; selffeeding; requires no pumping of air and is ai
ready for use. It is indispensable to the Telephone
and Te! egraph linemen and
ELECTRICIANS". It

bums about

two hours from one
THE "BABY" TORCH

Holborn.
Paris,

Weaton Portable «alvanometer for
•bridge Work,

It can be
and comers.
turned in any position, as it
burns equally well in all

Zeidler Lamp

&

Brass Go.

fiiling.

L0M1RA,
j

WISCONSIN

J.
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You are not "hide bound," are you?

Then when your contract expires do not forget

game

the

— even

if

to telegraph us

you do not this time buy lamps of us.

You'll

—

put us in

know about

the "outside" market by so doing.

Knowledge

what

of

is

meshes may enable you

"doing"

to cut a

in

the world outside the

mesh

one of the six or eight

what

is,

little

at the

same

Don't forget, then, to figure with us

already paid others

—

will

it

Have you read the

We

are not

"THE LION"

are not as big as

"ORGANIZATION"

\

.

\

fc

060

the
sit

if it

little

only a wine dinner from

is

rapid fire salesmen that are competing to sell you

same lamp

practically, the

you may get some

or two and

concession on that "16 or 18 cents per" (even

"ORGANIZATION'S"

price !)

when your

contract expires;

it

pay you.

story, or

seen the play— "The Lion and the Mouse?"

and we certainly are not

"ORGANIZATION" we

"THE MOUSE,"

are big

up and take notice— that

is,

if

enough

but while
to

make

you'll let us.

'.
datlu Capacity' - '
<8k "protect "Uije v^ ariamsr Uu $«ta wy-

tamp$

has

we
the

1906

5

1

—4

..
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The Electric PHILADELPHIA
Storage BatteryCo.
MANUFACTURER OF THE

accumulator

'Gblorfoe

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

RALES OFFICES:
Philadelphia,
New York,
Boston,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwrteht Bide.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg, Annei.
525 Thirteenth St.
Citizen's Bide.
Canadian General Electric Co., Ltd.. Toronto
Mexico: Charles L. Seeger, Primera de Humboldt No. 10, Mexico City

ft
E

Kearney

TACHOMETERS

NIAGARA

PATENTED

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

B
1

OCT. 10, '06

Clamps

tion.

From 3-0

The type "C" instrument shown

is

to

1.500.000

C.

of

M.

YOU should certainly give the Kearney Cable Clamp a
You may think you can do without the by using
You can; but if, by using the Kearney

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
not practical.
make instruments
that will exactly meet your requirements. Write for catalogue.

trial.

11

the old method.

Cable Clamp, you save time, lab <r. material and money,
don't you think it would be to our advantage to use them?
If you will send us an order for 25 or more to be shipped
by prepaid freight, you can take 30 days to decide whether
you prefer to return the clamps or the money. You can't
lose.
Let us hear from you.
,\

We

Send

W.

Niagara Tachometer
and Instrument Go.

NIAGARA FALLS,

Power Cables

For Supporting Electric Light and

Catalog.

MATTHEWS &

BRO.

MANUFACTURERS

$250

N. Y.

N.

Handsome 1906

for

Saved on toil pole at Topeka, Kas.,
by the Topeka Edison Co., by usinj?

203 North 2d Street
203

Eastern Office:

FORTY KEARNEY CABLE CLAMPS

ST. LOUIS

-

Taylor Bldg., Cortlandt

St.,

New York

CENTURY ELECTRIC CO.

REGO FLASHERS

MANUFACTURERS OF

SINGLE-PHASE SELF-STARTIN8

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today for particulars and prices. Also
pointers on electric signs.

MOTORS AND CEILING FANS

Reynolds Electric Flasher Mfg. Co.

MO.

ST. LOUIS,

191 Fifth Ave.,

PLATINUM
Resistance wires to specifications.
Protectlre fuses for Bmall currents.

COLD MEDAL

& Clark Centennial
Exposition, Portland, Oregon, 1005.
OFFICE: 120 Liberty Street.

Lewis

PLATINUM

Abeles

BAKER A

All forms of electrical contacts.

Grand Prize

CO., INC.

Universal Exposition
ST. LOUIS, 1904

BAKER, Pre>.
C. W. BAKER, VlcePrei.
408-414 N.J. R. R.Av., NEWARK, N.I.

O. O.

PLATINUM

ALPHABETICAL INDEX— TO ADVERTISEMENTS.
—

& Taussig

18

Acme Wire Co

5

Alton Machine Co
Ajax Line Material Co

4
1

—
—

Allls-Chalmer8 Company
American Battery Co
Amer. Circular Loom Co

1

16
American Conduit Co
American Diesel Engine Co. 14
Amer. District Steam Co
7
Amer. Elect'l Supply Co
17
Amer. EL Telephone Co
American Electrical Works.
14
Arnold Co., The
16
Automatic Electric Co
.

1

—
Babcock A Wilcox Co
14
Badt.F. B
Bain, Foree A May
3
Baker A Co., Inc
14
Baker & Co., W. E
Beardslee Chandelier Mfg.Co.—
14
Belden Mfg. Co
Benjamin Elec. Mfg. Co.....—
18
Berthold A Jennings

—

9, 18
BlssellCo.,The F
7
Blake Signal A Mfg. Co
Bliss Electrical School
Bossert Electric Construction

—

Co
Bruer, Will F
B uckeye Electric Co

Buckeye Engine Co
Butterfleld Construction

Byllesby ACo.,H.

PLATINUM

Ignition fuses for torpedo and mining* operations.
Special forma for wireless telegraphy.

NEW YORK

CHICAGO

M

Central Electric Co
Century Electric Co

Chicago Mica Co
10
Chicago Pneumatic Tool Co. .15
Chicago Telephone Co
16
Columbia Incand. Lamp Co..—
Cope, T. J
16
Crescent Ins. Wire A Cbl. Co.
Crocker- Wheeler Co.
Crollus A Son, E. R

1

4

—

Crouse-Hinds Co

5

Cutler-Hammer Mfg. Co

4

Cutter Elec. A-Mfg.

Company—

—

D. A W. Fuse Company
—
Davis Electric Mfg. Co
Dearborn Drug A Chem. Wks. 1
Devine Co., Joseph P
14
Diamond Meter Company
Directory of Engineers
14
Dixon Crucible Co., Joseph. 15
—
Doxsee-Barrere Elec. Co

—

Driver-Harris Wire

Duncan

Elec. Mfg.

Co
Co

5
21

Edison Decorative A Minia10
ture Lamp Departm't
Edison M f g. Company
12
—
Electric Appliance Co

18

Electrician Pub.

Electric Storage Battery

.

.

4,12
Chicago EdlsonCo:
Chic. Fuse Wire A Mfg. Co. —
Chicago Ins. Wire A Mfg. Co. 10

10

HartMfg. Co
Hartford Steam Boiler

19

"For Sale" Advertisements.. 12
Ft. Wayne Elec. Works, Inc. .21
—
Fowler A Co., John H
General Electric Co
General Storage Bat. Co
Gest.G. M
Qleason,

John L

9,

10

spection

&

Insurance

16

Co. ,

Ostrander A Co., W. R...
Otto Gas Engine Works..

James

—

.

Hazard Manufacturing Co... 22
Helios Mfg. Co
2!
—
Hensel A Co., John A
Highland Park College.
14
11
Hoffman, G.
—
Hoffmann, Emil R

Holden Anchor Co
5
Holmes Fibre-Graph. Co
14
Humphrey, Henry H
14
HuntA Co.,Robt.W
14
Hydro Elec. Development Co 14

Ry

12

A Ins. W. Co....
India Rubber A Gutta Percha
Indiana Rub.

1

Insulating Company
6
International Elec. Meter Co 9
International Tel. Mfg. Co. 17
.

Jackson, D. C.

Machado A Roller
Maine Hub Mfg. Co
Manhattan El. Supply
Manross,

F.

11

—
Co..

N

.

.

14

—

Marion Ins. Wire A Rub. Co. 11
Matthews A Bros., W. N... 3, 11
MeCandless, H. W. A Co
McLennan A Company, K
McRoy Clay Works
Mica Insulator Company

15

16

Kuhlman

Electric

Co

La Fayette

Steel

17, 18
11

12

Eugene F
11
Phillips Insulated Wire Co... 1
Phoenix Glass Co
1
Phosphor-Bronze S.Co
15
Phillips,

M

Pignolet, L.

10

Plume A Atwood Mfg. Co ....
Porter Cedar Company
18

—

Robbins & Myers Co
15
Robert Instrument Co., The. 1
.—
Robertson A Sons, Jas. L
.

Rock Island Battery Co
Roebling's Sons Co.
Rossiter,

Battery Co

7

Krake A Elec. Co.. 8
Carbon Co
4
—
India Rubber Co
New York Ins. Wire Co
Niagara Tachometer A In3

Norfolk & Western R. R
12
17
North Electric Co
Northern Elect'l Mfg. Co.. ..12

7

Okonite Co., The
Oneida Community, Ltd
Osburn Flex. Conduit Co

GainMfg. Co

10

A Son, W. C

18

S'ow Mfg. Company

1

Sterling

Stromberg-Carlson Tel. Mfg.

Company

17

Sturgess Engineering Dept. .—
Switchboard Equipment Co. 10

Torrey Cedar
Rail Joint Co., The
10
Relslnger, Hugo
Reynolds El. Flasher Mfg.Co. 3

,

J.

...

7

A

22

Rose Polytechnic Institute..

struments

.

—

Pratt Institute

,

14

Elect'l Mfg. Co.. 10
Leather Preserv. M. Corp
12

... 18

10

1

Klein A Sons, Mathias
Kohler Brothers

—

;

1

10

Michigan College of Mines..
Miscellaneous Advs
12
—
Monarch Elec. Mfg. Co
—
Morse, Frank
Moss Tie Co., T.J
18
Mottlron Wks., J. L
7
Mueller Company, William.. 18
Munsell A Co. Eugene
10

National
National
National
National

Jeffrey Manufacturing Co.

Company
Keough Bros. & Co

18

Peru Elec. Mfg. Co

Co

A Seymour
Perrizo A Sons

.

A W. B

ply

—

Pacific Coast Pole

W

Illinois Central

Pass

Speer Carbon Co
7
St. Marys Incand. Lamp Co.. 2
Standard Elect'l Mfg.Co.... 7
Standard Dnderg. Cable Co... 1
Stanley G. I. Elec. Mfg. Co.. 8
Star Expansion Bolt Co
12

. .

Ludlow Valve Co

In-

Co..

10

—

A

Lindsley Bros. Co., The
Loud's Sons Co. H. M
,

Kartavert Manufacturing Co.22
Kellogg Switchboard A Sup-

5
3

Haller Machine Co

Company ... 13

—
14

12

.

18

Co.—

Leff el

Gregory Electric Co

W

Co 3
Elect'l Trades Exposition Co.—

15

Gould Storage Battery Co

1
1

16

MacGovern A Co

.

.12

Ruebel A Wells
Runzel-Lenz Elec. Mfg Co..

A Cable Co
Samson Cordage Works
Sandwich Pole Changer Co
Sargent A Lundy
Safety Ins. Wire

Schott.W.

H

Schureman Co., J. L
Seymour Mfg. Co

.

f4

.

14

17

1

3
. .

17

For Classified Index o* Advertisements See

P

I?ag:e

18

Vulcanized Fibre Company.. 22

Wabash R. R
Wagner Electric Mfg. Co

22

Wesco Supply Co

—

Weston Electrical

12

i

Western Electric Company
Westinghouse
Electric
Manufacturing Co
W estinghouse Machine Co
Inst. Co.

..22

A
20

—
..

1

Willard Storage Bat. Co

—

A

n

Williamson
Willis, G.

Co.,

R

M

Wilson Co.,

14

Jas.

I.

M

—

Worcester Company,

14

WrigleyCo. Thos

18
C.

H

18

—

—
15

Simplex Electrical Co., The... 1
Simplex Elec. Heating Co
10
Smith Storage Battery Co
7
Sorensen,

Company

—

€i.

Yonkers Specialty Co
Zeidler

Lamp A

Zeller, Geo. A.,

Brass Co
Book Co

1

1

15
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OUR STOCK OF BRIGHT, NEW, IMPROVED MODELS

ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
Call

and See Them or Write

for Prices

CHICAGO EDISON COMPANY
I

ph
m a.m .°^

te

139

ADAMS STREET, CHICAGO

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

Self Starters for Small

Alternating Current Motors

C-W ALTERNATORS
fv v.v"

^

.

ALL SIZES

[

M

i

These self starters may be
used with single, two or three
phase motors of small capacity,

is:

designed to be thrown directly
•''''

£i]£»

Bi
E

I?jf|P
:

""[

*Lj W[}i~\jk

t5^^DjL>!^Ej9|

ast^l

j^SW
lififekiii

aJB^jhSr

r

-

The device
comprises a double pole, oilacross the line.

i

MB

immersed,

™p^nr

pressure

300 and 350 kilowatt output.

^i

justed.

In a hurry?

We

may have

just

what you want

in

our Chi-

by a

for our Generator Bulletin

or

float

j

1

!

?

P^PJ

tem used.

With a compression
tank system the pressure reg-

IT)

No. 53T.

self

BH

ulator is used, the motor being
stopped and started automatically between
the two limits

for which the regulator is adWith an open tank system the same duty is performed

float switch.

Bulletin

cago stock.

Ask

regulator

switch, depending on the sys-

;..^*.'-J

A. C. Generators.

operated

switch controlled by either a

PHJ

Two

solenoid

:

starters,

No. 33 gives a complete description of these
which are also made for squirrel cage and

slip-ring type motors.

COMPANY

f+^>

AMPERE,

NEW

^Vfr
OLD COLONY BLDG.

CHICAGO OFFICE:

The CutIer=Hammer Mfg. Co.

JERSEY

ililwaukee
New York

Boston

Chicago

Pittsburg

NEVER FAIL TO MAKE A GOOD IMPRESSION - ONE THAT LASTS

{JflJ^ ^ttllg^

^gS^

NATIONAL CARBON COMPANY, CLEVELAND,

^\:UH^
OHIO.

AITON MACHINE CO
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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Protect Your System Against Electrical Storms by Using

D&W

TELEPHONE PROTECTORS

A

sure protection against lightning and crosses with high tension lines.
Insures safety against
destruction and burn-out. Arrester enclosed in metal case and fuse, sneak coil and arrester mounted
on one porcelain. QWrite for descriptive circular.

drniral (tlrdnr (Eiiwynne
Genera.1 Western Agents
264-266-268-270 Fifth Avenue. Chicago

NOTICE
This

ELECTRO-MAGNETS

WOMTtC

the

Holden Anchor
It

VIWND

is

M

in

always

pulls square
the earth and never

pulls out.

We

make Anchors
5^x10 in. to 10x30 in.
One man can install

CHIME

the anchors in 20 to 30
minutes.
Write us for prices.

The Holden Anchor Co.

£G covnn/wprfr.

DES MOINES, IOWA

^Ad^ercc

ANOTHER OF THE 1,000 THINGS
YOU CAN DO WITH

"CONDULETS

JJ

CONDULCT

A

CINCH"!

"ADVANCE"

PLUtlBERS TEC

Resistance Wire
EVERYBODY KNOWS
THE DIFFICULTY IN
WIRING WITH THIS

Especially

recommended

for

and

measuring

instruments

apparatus in

which the wire

is

repeatedly heated and cooled.

THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES
OUT OF OR INTO A CONDUIT IS TO USE CONDULETS.
Condulets to the electrical

man

Furnished also in Ribbon and Sheet

are what " T's " and " L's " are to the

plumbers and steamfitters.

WRITE FOR COMPLETE CATALOGUE

CROUSE-HINDS
MANUFACTURERS

I*

CO.

70 W. Jackson Boulevard, CHICAGO
,r»'-t Use 'Em \A/e Bo* Hi l_oso Money

"VOM

DRIVER-HARRIS WIRE
Harrison,

New

Jersey

CO.

..
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The India Rubber
and Qutta Percha

Company

Insulating
J__^
_ji.

New

Printery of the International Correspondence Schools

YONKERS.

Scranton, Pa.

253 Broadway
NEW YORK CITY

N. Y.

W. M. HABIRSHAW

Habirshaw White Core Wire
Installed

SALES DEPARTMENT

OFFICE AND WORKS

President and Gen'I Manager

OLSON. Manager

J. B.

of Sales

Throughout

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W.

Anchors. (Tel. & Tel.)
Hojden anchor Co.
Matthews A Bro., W. N.

Annunciators.
Electric Appliance Co.
Manhattan Elec. Supply Co.
Osirander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Batteries and Jars.
Bissell Co., The F.
Central Electric Co.

Edison Mfg. Co.
Electric Appliance Co.
Manhattan Elec. Supply Co.

Ruck Island battery Co.
Wesco supply Co.
Western Electric Go.
Bells, Btiszers, Etc.
Central Electric Co.
Electric Appliance Co.
Manhattan Elec. Supply Co.
Ostrander ACo., W. R.
Wesco Supply Co.
Western Electric Co.
Job.

Leather Preserver Mfg. Corp.
Belting;.
Leather Preserver Mfg. Corp.

Boiler Compounds.

Dearborn Drug A Chem. Wks

Boilers.
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Togg!«.
Star Expansion Bolt Co.
Wrigley Co.,Thos.
Electrician Publishing Co.
Zeller, Geo. A. Book Oo.

Boxes, Junction.
Bossert Elect. Const. Co.

Boxes, Moulding;.
Qleason, John L.
Brass, Sheet and Rod.
Plume A Atwood Mfg. Co
Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.

Cable Humeri.
Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling; Machinery.
Alton Machine Co.

Cables (See Wires and Cables)
Carbons, Points and
Plates.

I.

Elec. Mfg. Co.

Conduits.
American Circular Loom Co.
American Conduit Company.

Chains.
Jeffrey Mfg. Co.

Plume A Atwood Mfg. Co.
Chains, Oslnsliti.
Oneida Community, Ltd.
Circuit Breakers.
Cutler-Hammer Mfg.

Co.
A Mfg. Co.
Elec. wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westinghouse El. A Mfg. Co.

Cutter Elec.

Wayne

Clamps, Ground.
Yonkers Specialty Co.
Cleats
Blake Signal A Mfg. Co.
Clusters.
Benjamin Elec. Mfg. Co.
Co.

Coal and Ashes Handling; Machinery.
leffrey Mfg. Co.

Coal Mining; Machinery.
AlliB-Cbalmers Company.

and Magnets.

Co.
Western Electric Go.

Schott,

Electrical Instruments.
(Recording and Testing.)
Bissell Co.,

The

F.

McRoy Clay Works.
Osburn Flexible Conduit Co.
Wesco Supply Co.

Conduit Rods.
T. J.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

Machado A

Contractor, Klectric

Roller.

Plgnolet, L. M.

Subway.

Robert

Gest, G. M.

Contractors and Electric
Light Plants.
Allis-Chalmers Company.

The.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Inst. Co.,

Wesco Supply Co.
Western Electric Co.
WestlnghouBe El. A Mfg. Co
Weston Electrical Inst. Co.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Electro- Magnets.
Acme Wire Co.
Electro-Plating; Mach'y

Cutler-Hammer Mfg.
Schureman Co., J. L.

mnumeleu Kings.

Controllers.

Star Expansion Bolt Co.

Cord.
Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.
Cord Grips.
KeoughBios. A Co.

and

CrosB-Arms, Pins
Brackets.
Berthold A Jennings.
Central Electric Co.

Electric Appliance Co.
Maine Hub Mfg. Co.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.
BisBell Co.,

The

F.

Bossert Elec. Const. Co.
Central Electric Co.

Chicago Edison Co.
Grouse-Hinds Co.

A Mfg. Co.
Davis Elec. Mfg. Co.
Electric Appliance Co.
Wayne

Elec.

Wks.

Inc.

General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Peru Electric Mfg. Co.
Sorensen, P.
Switchboard Equipment Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Oo.

Drying; Machinery.
Alton Machine Co.
Devine to., Joseph

P.

Dynamos and Motors.
,

The

F.

Century Electric Co.
Crocker- Wheeler Co.
Doxsee-Barrere Elec. Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robbins A Myers Co.
Stanley— G. I. Elec, Mfg. Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Electric Heating; Appl.
Electric Appliance Co.
Simplex Elec. Heating Co.
Western Electric Co.

Railways.

Eleetrle

Allis-Chalmers Co.
General Electric Co.

Westinghouse

El.

A

Arnold Co., The.
Badt, F. B.

A Co., W. E.
Butterflold Construction Co.

Baker

A

Co., H. M.

Humphrey, Henry
Hunt A Co., Robt.

and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.
Westinghouse Machine Co.

Engines. Steam.
Allis-Chalmers Company.
Buckeye Engine Co.
Westinghouse Machine Co.

Fans and Fan Motors.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robbins A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

H.

W

Hydro-Elec. Development Co
Jackson, D. C. A W. B

Insulating; Machinery.
Alton Machine Co.

Insulators and Insu-

lating; Materials).
American Electrical Works.

Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamps, Arc.

TheF.

Bissell Co.,

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Westinghouse

El.

Lamp

A

Mfg. Co.

Guards.
Benjamin Elec. Mfg. Co.
Morse, Frank W.
Bissell Co.,

The

Buckeye Electric Company.
Chicago Edison Co.

Columbia Incan. Lamp Co.

A

Minia-

Marys Incand. Lamp Co.
Elect'l. Mfg. Co.

Co.

Fixtures, Adjustable,

McLeod, Ward A Co
Morse, Frank W.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg. Co.
Williamson A Co. R.
,

Flashers.
The F.
Machine Co.

Bissell Co.,

Reynolds El. Flasher Mfg.Co.
Wesco Supply Co.

Flexible Shafts.

Lamps,

Incandescent—*
Keplacers A Cleaners.

W

Morse, Frank
Letters, Metal, Sign.
Haller Machine Co.

Lightning- Arresters.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Stow Mfg. Co.

Line Material.

Bissell Co., TheF.
Central Electric Co.

Linemen's Climbers.

Fuses and Fuse Wire.
Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Electric Appliance Co.
Manhattan Elec. Supply Co.
Peru Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Company.

German

Silver, sheet

and Wire.

Seymour Mfg. Co.
Globes, Reflectors

Shades.

and

Haller Machine Co.

Phoenix Glass Co.
Wesco Supply Co.

Western Electric Co.
Governors, Water Wheel
and Steam Turbine.
Allis-Chalmers Co.

Ludlow Valve

Co.

Graphite Specialties.
Co., Jos.

Holmes Fibre-Graphite Co.
Heating; (Exhaust

Steam).

Amer. District Steam Co.
Holders, Inc. Lamps.
Electric Appliance Co.
Morse, Frank W

Hydraulic Machinery.
Alton Machine Co.
Allis-Chalmers Company.

Indicators.
Robertson

Co.

A Sons,

Jas. L.

Ajax Line Material Co.
Klein

A Sons,

Mathlas.

Ilagnets, Aiitoni.
Acme Wire Co.

Wound

Magnet Wires.
(See Wires

and

Cables.)

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Mining; Apparatus.
Rice.
Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Wesco Supply

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Mining; Machinery.
Allis-Chalmers Company.
Model and Machine Shop.
Hoffmann, EmilR.

Motors (See Dynamos and
Motors)
Nippers and Pliers.

A Sons, Mathlas.
Bain, Foree A May.
Phosphor Bronse.
Klein

Patent Attorneys.

Phosphor Bronze Sm. Co. Ltd.
Seymour Mfg Co.

Pipe Bending; Machines.

Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

Century Electric Co
Chicago Edison Co.
Electric Appliance Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Switches.
(See Cut-outs

Power Transmission

ographs.

American El. Telephone Co
Automatic Electric Co.
Bissell Co., The F.
Central Electric Co.

Manhattan Elec. Supply Co.
North Electric Co.

Machinery.

Allis-Chalmers Company.
Jeffrey Mfg. Co.

Stromberg-Carlson Tel. M.Co.

Wesco Supply Co.
Western Electric Co.

Rail Joints.
Company, The
Supplies.

Railway
Wesco Supply Co.
Re-Winding—Repairs.
Benton A Son.
Chicago Edison Co.
Gregory Electric Co.

Telephone Service.

Chicago Telephone Co.

Time Switches.
Bissell Co.,

Toggle

TheF.

Bolts.

(See Bolts, Toggle.)

Tools.
Klein

Cutler-Hammer Mfg. Co.

A Sons,

Mathlas.

Tools, Pneumatic.
Chicago Pneumatic Tool

General Electric Co.

Wesco Supply

and Switches.)

Tachometers and Tach-

Electric Appliance Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.

Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

ubber Machinery.

Alton Machine Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Plume A Atwood Mfg.

Peru Electric Mfg. Co.

Schools and College*.

W

Elect'l Supply Co.
Bissell Co., The F.
Central Electric Co.

Niagara Tachometer and Instrument Co.

Co., JaB. I. M.
Worcester Co., 0. H.

Portables.
Plume A Atwood Mfg.

Amer.

Telephones, Telephone
Material and Switchboards.

Wilson

It

ture Lamp Dept.
Electric Appliance Co.
General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
St.

Co.

Rheostats.

Central Electric Co.

Edison Decorative

Supplies, General Elec.

Polish (Metal).
Hoffman, Geo. w.
Porcelain Specialties.

F.

John A.

Co.,

Willard Storage Bat. Co.
J. L.

Perrlzo A Sons.
Porter Cedar Company.
A Son, W. C.
Torrey Cedar Co.

Lamps, Incandescent.

A

National Battery Co.

Sterling

Rail Joint

Hensel

Smith Storage Battery Co.

Abeles A Taussig.
Berthold A Jennings.
Bruer, Will F.
Fowler A Co., John H.
Kellogg Switch. A Sup. Co.
Lindsley Bros. Co., The
Loud'B Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.

Kartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co
OkoniteCo.,The.
Phillips Insulated Wire Cc
Simplex Electrical Co.
Standard Underground O. Co.

and

Pole Changers,
Sandwich Pole Changer
Poles and Ties.

Chicago Edison Co.
Electric Appliance Co.
Indiana Rub. A Ins. Wire Co.
Johns-Manvllle Co., H. W.

Warren Elec. A Specialty
Wesco Supply Co.

Flttlngra.

Haller

Sheet.
Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works,

Standard

Field Coils.
Acme Wire Co.

Dixon Crucible
Mfg. Co.

Electrical and Mechanical Engineers.

Byllesby

Unjciaes, Gas, Gasoline

Fibre.

Cutter Elec.
Ft.

Crocker-Wheeler Co.
General Electric Co.

Elevators — ConveyorsJeffrey Mfg. Co.

Co.

Platinum,

Acme Wire Co.
Inspection 4b Insurance

Central Electric Co.

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Wire

Induction Coils.
Hartford Steam Boiler In
spectlon A Insurance Co.

W. H.

Stanley—G. I. Elec. Mfg. Co.
Willis, G. M.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Gest, G. M.

Bissell Co.

Alton Machine Co.
National Brake A Elec. Co.

Plume A Atwood Mfg.

Crouse Hinds Co.
Electric Appliance Co.

Cope,

Ruebel A Wells.
Sargent A Lundy.

Central Electric Co.

Central Electric Co.

Castings.

Acme Wire

Stanley— G.

Allis-Chalmers Company.

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
National Carbon Co.
Relslnger, Hugo.
Speer Carbon Co.
Wesco Supply Co.

Coils

McLennan A Co., K.
Condensers, Electric.

Cut-Outs and Switches.

Books, Electrical.

Ft.

Kohlor Brothers.
Northern Electrical Mfg. Co.

Central Electric Co.

Central Electric Co.

Belt Dressing;.
Dixon Crucible Co.,

Commutator Compound.
Crollus & Son, E. R.

Torches.

Co.

Lamp A Brass Co.
Transformers.
Zeidier

Allis-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.
Electric Appliance Co.
Ft. Wayne Elec. Works, Inc

B1>ks Electrical School.
Highland Park College.

General Electric Co.

Michigan College of Mines
Pratt Institute.

La Fayette Elect'l. Mfg. Co
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.

Kuhlman

Rose Polytechnic Institute.

Second-Hand Machln'y.
Bissell Co.,

TheF.

Gregory Electric Co.

Matthews A Bro.. W. N.
Nat'l Stamping A Elec. Wks.

A

Rosslter, MacGovern
Signs. Electric.
Haller Machine Co.
Sleeving, Braided.

Co.

and Paste.
A Son, E.

A

Mfg. Co

Westinghouse Machine Co.

Salt

Turbine Water Wheels.
Allis-Chalmers Co.
Leffel A Co., Jas.

Vacuum Drying.

R.

Devine Co. Joseph

P.

,

Solenoids.

Vulcanised Fibre.

Acme Wire

Co.

Schureman

Co., J. L.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Colls.

Acme Wire Co
Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.

Western Electric Co.
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.
Speed Indicators.
Niagara Tachometer A Instrument Co.

Weston

El.

Allis-Chalmers Co.
General Electric Co.

Western Electric Co.

Spark

General Electric Co.

Westinghouse

Sticks,

Crollus

Western Electric Co.
Westinghouse EL A Mfg. Co.

Trucks, Electric Car.
Turbines, Steam.

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.

Soldering

Electric Co.

Electrical Tnst.Co

Speed Recorders.
Niagara Tachometer
strument Co.

A

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.
Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Bissell Co.,

The

F.

Central Electric Co.

A Mfg. Co.
A Cble Co.
D-iver-Harris Wire Co.
Chicago

Ins. Wire
Crescent Ins. Wire

.

Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co
India Rubber A Guttapercha

In-

Insulating Co.
Kellogg Switch.

,

Springs.

A

Sup. Co.

Manross, F. N.
Staples.
BlakM Signal A Mfg. Co.

Manhattan Elec. Supply Co.
Marion Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.

Steel

Okonite

t.aiiis.
Steel Gain Mfg. Co.

Stokers.
Westinghouse Machine Co.

Storage Batteries.
American Battery Co.
Chicago Pneumatic Tool Co
1

Electric Storage Battery Co.
General Storage Battery Co.
Gould Storage Battery Co.
*

For Alphfibetionl Index o* Advertisements See Pagje

Co., The.

Eugene F.
Phillips Insulated Wire Co
Roebling's Sons Co.. J. A.
Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable Co.
Simplex Electrical Co.
Phillips,

3.

Standard Underground Cable
Co,

Wobco Supply Co.
Western Electric Company.
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BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Manufactured and For Sale by

Exact

BLAKE SIGNAL & MANUFACTURING
CHICAGO: American

Flectrical Supply Co.

Telephone

Manufacturers and Telephone Companies,
Gas and Gasoline Engines, know that in a

App.

CO., 256

Western Electric Co.

for.

Summer
ST. LOUIS:

Western Electric Co.

ARE YOU SEEKING

Manu-

Good

Material,

Good Service,

Correct Prices on Electrical
Supplies? If you are, let us
hear from you.

Rock

^VlCTR/c4 A
i,

AND GOOD
WE SELL

9

J

J

Island
211-213 LAKE

New
Dry

Boston, Mass.

St.,

Wesco Supply Co.

AMERICAN ELECTRICAL SUPPLYCO

The LIFE OF A BATTERY
facturers of

size. Pat.

CHICAGO

ST.

Patent

Cell

TRANSFORMERS

KUHLMAN ELECTRIC

Battery

ELKHART, MO.

CO.,

I

SPEER HIGH-GRADE
The carbon used

placed in a chemically prepared cloth and not wrapped
in blotting paper, found in other cells.
Set in a wall of chemical instead of
the bare can, the method used by others, this treatment so

CARBON BRUSHES

is

HOLDS THE MOISTURE CAPTIVE
that neither heat nor cold can possibly affect

it.

That is the reason

a

SPEER CARBON

hand-

Rock Island lasts nearly one-third longer than a machine-made
battery. The heart of the Rock Island is sound. There is less internal resistance, more constant tension and better recuperative power than are possessed by any other battery made. Our Standard No. 8, cheaper in the long
constructed

ST.

run, does highest class work and is larger than
Standard No. 6, the regular size for general purposes.
Department A will send prices. Order a
barrel.
You'll find immediate dividends in improved service.

Practical Running of

Ninth and Sycamore Streets

CINCINNATI, OHIO

MARYS, PA.

Dynamos.

A little booklet on the care and the locating
and remedying of troubles In dynamos and
|

ROCK ISLAND BATTERY CO.

CO.

ARC LAMP

IRON

POLES,

BRACKETS, ETC.

motors.

Price, lO Cents.
Catalogue of mechanical and electrical books
free.

THE

J.

L.

MOTT IRON WORKS
BEEKMAN

84-90

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bidg., Chicago.

ST.

NEW YORK

THE ELECTRO-CHEMICAL TRAY BATTERY
—

Important point
no "choking" gas.
Made up in "tray form," hence for a battery of a voltage of no, one stack would
only stand about 30 inches hi«h Many other good novel points— investigate it.

SMITH STORAGE BATTERY

CO.,

Zoar, O.

«
RELIABLE

National IBattmj Qkmjratuj
ELECTRIC STORAGE BATTERIES
Branch

NEW

Offices:

YORK, CHICAGO

BUFFALO,

THE BRIGHTEST

IN

N. Y.

THE FIRMAMENT

STANDARD ELECTRICAL M FG

CO., NILES. 0.

IO0KFOH TH[/

LICENSE

LABEL

I
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ENGINE TYPE

GENERATORS
FOR LIGHTING AND POWER
flODERN DESIGN

HIGH EFFICIENCIES

LARGE OVERLOAD CAPACITY
Write for Bulletin No. 362

National Brake

&

Electric Co.

MILWAUKEE
General Sales
One

of Five

300 K. W. Generators

Office: 519 First

National

Bank

Building, Chicago

for Carnegie Library, Pittsburg, Pa.

Staivley-Gi
New Type
Made

up

in various sizes

Free radiation and
entire

*f

to

1%

Induction
horse power.

Very compact and

consequent low internal temperature

periphery

of

the laminations or

Motor

field

efficient.

insured by the

is

punchings being directly

expoied to the air.

This
Write

is

for

our

FIFTEENTH

new

year in the manufacture of Induction Motors.

bulletins.

Monadnock Block
Cincinnati First Nat'l Bank B'ld'g

Detroit Chamber of Commerce
Indianapolis: State Life Building
Kansas City: Postal Tel Building
Minneapolis: GuaraDty Building

Cleveland: Citizens' Building

New

Atlanta: Empire Building
Boston: Oliver Building

Chicago

:

:

:

York:

42

Broadway

Omaha: New York Life Building
Philadelphia: North Amer. B'ld'g
San Francisco (new) Atlas B'ld'g
Seattle Pioneer Building
St. Louis: Century Building
:

:

Pittsfield

Stanley-Gl^S Company MASS.

J
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Geneml Electric Company
Coffee Percolators
for

Morning Service

This electric heating device used in the morning will influence the introduction of
others that will extend the service through the day.

Save Time

No Annoyance

Coffee can be prepared In a few

No

minutes.

Connection can be
ordinary lamp socket.

Easy

made

to

an

Increase your day load by
highly
nickel plated.

copper

polished

No

difficulty

No

flame.

in controlling heat.

and wash.

to use

advocating

CaElectric Coffee P«reolator.
pacity 6 cups. Made of heavy

alcohol to spoil polished table

tops.

Electric

Order early and
prompt shipments.

Heating

secure

Devices.

and

961

mo^dnKm.

Principal Office:

SCHENECTADY, N. Y.

A

CAREFULLY NOTE
The Appearance

Instrument
Below

of the

Shown

*£\™%&

Reduction

That Means Something
We
HEADS

so cheap that

economy

to discard the old style sleeves.

made

have

NOVELTY POTit is

both wisdom and

Not

even expert lead wipers can compete. Any
ordinary man can install our NOVELTY

POTHEADS
We

The

prices,

also

make

with his

own

tools.

not the quality, have been lowered.

SLEEVES

and three branch

splices.

for straightaway,

and two

WRITE IMMEDIATELY
Our SECURITY POTHEAD

FOR CATALOG 199.
BRACKET is malleable

IMPRESS

IT

iron and linemen may stand
upon it without danger. Can this be done with the old
wooden block bolted or tacked to the pole? Can you

UPON YOUR

MIND

buy t h e
o 1 d style

VOLTMETER

thoroughly that should
OR
be mentioned in your presence, its impression will be the first to flash accross your 'mind's
eye" as representative of the "BEST."

So

AMMETER

'

Write

for

B

50

cents each,

which

is

our price
for these strong,

for prices.

practical,

everlasting iron

comparisons remember
saved and the freedom
from vexatious breakdowns.

International Electric Meter Co.
330

W. Randolph

Street

CHICAGO

In

making

the

labor

Write

for bulletin 189.

brackets?

p%^

•a^P^5

//^§^^J_y\

^^yyw
"^gggnrg^

Th e F. B 1 s se ll Company

.

Tqledo.o.

WESTERN ELECTRICIAN
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EDISON SIGN LAMPS

Or

MICA

RELIABLY LONG
A N D=
BRILLIANT LIFE.
We

supply a number of

2 C. P.

all

Form

Qualities, In any
at Lowest Prices

EUGENE MUNSELL AND CO.
NBW YORK

CHICAGO

and

INSULATION
Micanite, Linotape,

sign

Cloth and

lamps taking only 9 watts and operating two in series on 100-130 volt
i C.P.— 19 waits
3C.P.— 14 watts
2C.P.— 13 or 9 watts

July 21, 1906

M.

1.

For

Papere

C, Compound, Empire
Years

MICA INSULATOR

circuits.

That i s

the

Standard.

CO.,

Originators

NEW YORK and CHICACO

Most Economical Sign Lamp Made.

GENERAL ELECTRIC COMPANY
Main Lamp Sales

Office,

Harrison, N.

J.
(484)

tiro. All this

42 Broadway, New York

Reduces the working capacity of a
motor or dynamo, wears out the commutator, wastes power and may cause
may be avoided If you use
The only article that will PREVENT

SPARKING
a

Don't Buckle

........

Electric Heating Apparatus

SPARKING. Will keep the Commutator in good condition and PREAbsolutely Will Not

50 Cents

SR.00 per Dozen.

per Stick.

K.

all

Brushes.

"UNIT" ENAMELED

will put that high gloss on the
Commutator you have so long sought

McLENNAN & CO., Sole Mfrs., Room

411. Inter

Ocean

Blag.. 130

Dearborn

St.,

Chicago

Write
for

miles

TUn Dnil
I

MB

Inint

Flail JUIIII

Pn
III).,

Catalog

use

W.

Oen. Olflces: 29

NEW YORK

34th St.

Branch Selling Agencies:

CITY

Denver, Colo.iPittsbnrg, Pa.;

L. M.

Chicago,
St.

111.;

Cincinnati,

0.;

Electric Signs
acrid

127

LAFAYETTE, IND.

\J

FULTON STR.EET

99

M,

<St>

pressed steel support for cross

two plates, one
engaging the arm and the
of

other the pole. It provides a
means of mounting arms
without cutting gains.
It
strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.
ceeding the cost of cutting a gain. It is made for tele-

phone and standard arms and

will

ALL"

St.

BREAKERS

STANDARD TYPES AND

The Switchboard Equipment

Company

any

STEEL
GAIN MANUFACTURING
South Clinton

10

CIRCUIT

BUILT TO SPECIAL DESIGNS

BETHLEHEM,

pole.
WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR
fit

CO.
CHICAGO

-

^

IM
A

Letters

HALLER MACHINE

LAFAYETTE ELECTRICAL MFC. CO.

arms consisting

New York

Louis, Mo.; St. Paul, Minn.

TRANSFORMERS
l

PIGNOLET

78-80 Cortlandt St.

HORNBERGER
«•>

alog of portable and switchboard voltmeters and ammeters,

LET US HAVE YOUR INQUIRIES WHEN IN
NEED OF MICA OF ANY DESCRIPTIONWE CAN GIVE YOU WHAT YOU NEED
QUICK AND AT THE RIGHT PRICES.
CHICACO MICA CO.,
VALPARAISO, IND.

Over

25.000
in

RHEOSTATS

SIMPLEX ELECTRIC HEATING CO.
Cambridgeport. Mass.

after.

supply houses, or

VOLT-

AMMETERS

Measure low and high voltagest
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for cat-

It

SEND FOR FREE SAMPLB STICK
iFor sale by

Gum The

3-in-l
.

• END FOR 81-PAGE CATALOGUE

VENT CUTTING.

Ask

CO.

Chicago,

111.

CLEVELAND:

Crosby, Craft & Co.

for Bulletins

PA.
and Low Prices
CHICAGO: Francis Raymond

WESTERN ELECTRICIAN
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FRANK N.

EUGENE

PHILLIPS, Prea.

R.

PHILLIPS, V. P. C. H. WAQENSEIL. Treas. C. R. REMINGTON,

11

Jr., Sec.

II

B. I.

;

!

U//^

Stombaugh Guy Anchors

BARE AND INSULATED ELECTRIC WIRE,

r

Are

STOMBAUGH GUY ANCHORS
SCREW INTO THE GROUND

CABLES FOR AERIAL AND UNDERGROUND USE.

New York Store, W.

When

J. Watson, 26 Cortlandt St.
Chicago Office, F. E. Donohoe, 135 Adams St.
Montreal Branch, Eugene P. Phillips' Electrical Works.

R.

SHOWING THE DETAIL

strain
give.

U.S.

NEW TYPE

B ANCHOR AND
WRENCH.

i

METAL POLISH

Geo.W.

Hoffman

The upper part shows the Dew malleable
eye.

In at the proper depth they are eet. The
can then be put on without fear of any back

You

are sure.

An anchor Is as strong as Its weakest part.
Stombaugh Guy Anchors have no weak parts.

I.

of the

years. Sold

W. N.

MATTHEWS & BRO.
MANUFACTURERS

The middle shows the square wrench and
sliding handles locked to the anchor by
the eye.

WILLIAMSON

R.

«&

C.

The lower part shows the square malleable key and the square shank of the anchor.

203 North 2d Street
Eastern Office:

203

-

ST. LOUIS

Taylor Bldg., Cortlandt St.,

New

York

CO.

GAS, ELECTRIC AND COMBINATION FIXTURES

manufacturers of

AND dealers

88-90-92 W.

UMMACH,
SECY AND TREAS.

CHAS.

RICHARD WILLIAMSON,
PRESIDENT

rivets.

equals the strength of the rod.

AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

ie

and

pins

They are made of one piece.
The threading of the eyes on the Type B Anchors

Railway Feeder and Trolley Wire,

Established

weakened by welds or holes

not

for

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

RODS OF

THE

AMERICAN ELECTRICAL WORKS,
PEOTIDENCE,

GAS AND ELECTRIC GLOBE8 MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

-

-

CHICAGO

NATIONAL CODE STANDARD

MARION INSULATED .WIRE* RUBBER C°_-

"0. K." Weatherproof Wire,

RUBBER COVERID WIRES AND CABEES

Slow-Burning Weatherproof
and Ideal Wire.

ELECTRIC; LIGHT
AND TELE P HON £;s

WIRES

8,

Prices

Wl RES :&: CABLES

CABLES

MAIN OFFICE AND FACTORY, MARION, IND.
CHICAGO OFFICE a WAREHOUSE

1906

-:-

and Factory: PAWTUCKET.

Keough Cord Grip

WATTMETERS
We have

been making instruments for over 14
years and our indicating
Wattmeter is the result of
those years of experience
and the brains of the most
competent instrument engineers in the country.

Also manufacturers of

CORD GRIP HANDLES AND AUTOMATIC ICE CHEST SWITCHES
For Sale By

10-inch scale, 300 equal divisions, accurate on both
alternating and direct currents and on varying power
factors and frequency.

77 North

I.

In 1905

St.,

GO.
Boston

The Western

Elec-

trician published

1042

LARGE

pages of
matter and

reading

1575 illustrations.
This

3126 columns

is

Equivalent in

amount

®l Roller

General Agents

New York

3,000,000

or about

words.

INSTRUMENT COMPANY
B'way,

Leading Supply Houses

KEOUGH BROS. &

WHITNEY ELECTRICAL

203

All

Write for Circular

WRITE US TODAY

Monadnock, Chicago

R.

Permits the use of largest
size reinforced cord with
y% inch socket.

Machado

Wire Co.

Phillips Insulated

Wl.&O^LINTONST.
Office

1892

and Samples on Application.

to

23 average

$2

technical

On

the

Books.

book basis $46

worth given

for

$3.

Robert

you

are not a sub-

scriber,

send in your

If

Volt-Ammeter
Dead Beat
Accurate, Durable

Guaranteed
List Price, $6.00
leather

order

including
case.

now.

Send for Catalogue

3 Volts

30 Amperes

THE ROBERT
INSTRUMENTS.
26 Shelby Street
DETROIT. - MICH.

I

Western
50 7 Marquette

|

Electrician
Building, Chicago

WESTERN ELECTRICIAN

12

and
WANTED, FOB SAMS
advertise-

WAWT COLUMN

similar
menta (jo
insertion;

words or

$r.jo an

test),

POSITION WANTED

WANTED
POSITIONmanager

of electric light-

As superlutendent or

ing and power station. Can come about Aug.
10th. Must change climate on account of my
wife's health; de.ire position in lake regions.
For past 5
Will come on trial if desired.
years been general manager of liehting and
power station operating 24 hours daily, and am
familiar with every detail of the business.
Address Box 617, care Western
Age 27.
Electrician, 507 Marquette Bldg., Chicago.

Dlrect-Counected A. C, Unite.
1,500-KW. Westinghouse, 25-cycle, 3-phase, 15,000 volts, 80 RPM, direct-connected to
Hamilton-Corliss horizontal cross-compound
engine, 30 and 60 by 60 Inches.
400-KW. Westinghouse, 1,150 volts, 2-phase,
speed 150 RPM, 60-cycle, direct-connected
vertical non-condensing ento Williams
gine, 15 by 25.
75-KW. Westinghouse, 60-cycle, single-phase,
440 volts, 260 RPM, direct-connected to
Fischer 125-HP. engine.

700-KW.

Westinghouse,

MP,

7,200

2,300

volts,

type

AT,

class

volt.

720

RPM.

75-KW. Westinghouse, 220-440

HUNTSVILLE LIGHT & POWER

CO.,

Belted A. C. Generators, CO Cycle,
a Phase.
2— 250-KW.

Westinghouse, 2,200

class 16-

volts,

class 10-

60-900.

AM,

2,300 volts, type

E.,

Form
50-HP.

AM.

125

2—75-KW.

16

'

VOLT DYNAMOS

50-HP. G. E., 2.080
30-HP. G. E., type

60-KW. G.

2
1
1

8fi

2
3
1

2
2
1
1
1

1
1

1

2
2
1
1
1

2
2

AM,

volts,

type

type C,

750

I,

ELECTRIC CURRENT FOR

i

Edison Mfg. Co., lUSSSt NAveJ:

class 10-50-720.
class 8-30-900.

31 Union So., N. V.
304
25 Clerbenwell Road.

400 volts,

Westinghouse, 200 volts,

AM,

type C,

580

class

30-HP. Westinghouse. 400

volts,

type C,

850

class 3-

*

We

84 State

WabasK

Westinghouse, 400 volts, type C, 850

RPM.
volts,

St.

17 Battery Place,

BOSTON, MASS.

Excursiorvs
FROM CHICACO.

NEW YORK "%™?olW?«(P

Drawn steel. One blow of a hammer eives clean round hole. Nofiline.

(£1
7n/
Vfe

Ames tandem comp.,

SAVE TIME, BOXES AND MONEY

11x17x12 auto-

GREGOllT ELECTRIC
Cor. 16th and Lincoln Street*,

ox

Bossert Electric Construction

CO.
::

Chicago

Hll

(hnn rn

Bo tip to date. Use them. Write
for bulletin giving mil particulars.

matic engine.

CONCORD

IUU

I

I

On

sale

18;

Aug. 8

June

&

and Return.
15 to 30 and July
22; Sept. 5 & 19.

Portland, Me., &

/
VttlUU

Selling dates same as to
Concord.

(til
fin
-Tl f
lUU
Vk

Selling dates same
Concord.

^h f

Co./;'"

e:

and Return.

"*

o,,<"" ed

fin

I'

and Return.

MONTREAL

ni)

(PlUiUU

,

nected to

TORONTO

A Aft

I

Ann

OSSERT

1450

Waba«h Ave., Chicago.
LONDON, E. C.

type C, 490

15-HP. Stanley. 500 volts, 1,152 RPM.
45-000.
6-HP. G E., 200 volts, type C, 1,200 RPM.
have the standard sizes of n=arly all the larger
This is only a PARTIAL LIST.
manufacturing companies. Send us your specifications.

Hobait, M. P., new.

100 Hobait, M. P., eomp.
110 New England, M. P.
110 Akron, M.P.
800 Westinghouse, 51. P.
340 Western Elec, M. P.
400 Westinprhouse, M. P. , 22M K. W.
450 Sprague-Lundfll, M. P.
450 Gen. tflec, M. P., comp.
450 Western Elec, M. P., comp.
510 C. &C..M. P., 30 K. W.
510 Westinghouse. M. P., 30 K. W.
700 Commercial, M. P., comp.
800 Gen. Elec. M. P., comp.
900 Wagner M. P., comp.
1100 Triumph, M. P., comp.
1300 Card, M. P., comp., 72 K. W.
1300 W. Elec. M. P. , 75 K. W.
1350 Gen. Elec. M. P., 75 K. W., 6 pole, direct con-

?as and gasoline
engines, operating X-ray coils,
beating cautery wires, lighting
miniature lamps, or experimental work is supplied cheapest
by the Edison Primary Cell.
Interesting technical informaBattery BOOK
tion in our
"WE," sent free.

SPARKING

volts,
I,

Westinghouse.

50-HP.

8-50-900.

45-KW. Westinghouse, 1,150

General Electric, M. P., comp., form H, 85 K.W.
1
1800 Western Electric, M. P., comp., 6 pole, 100 K.W.
1
2500 Western Electric, M. P., 150 K.W., comp., direct
connected to Ball and Wood, tandem comp:
engine.
We are now located in our new shops, the largest
repairshops in this country. Send for our Monthly.
Bargain Sheet, showing complete stock with net priceB
1

480

volts,

RPM.

2,300 volts, type

E.,

0-100-500.

class

220-440

RPM.
1,100 volts, type

gineer, D. S. Reclamation Service. Washington,
D C or from H. A. storrs, Electrical Engineer,
E. A. Hitchcock. Secretary.
Wllliston. N D.
July 3, 1906. The date of opening bidB for
work ha6 been changed
desaribed
above
the
from July 9, 1906, to August 14, 1906.
Thos. Ryan, Acting Secretary.

A. C. motors, 00 Cycle, a Phase.

class 8-60-900.

50
60
SO ('rocker-Wheeler.

1

2,200 volts,

L.

Westinghouse,

RPM.

60-KW. Westinghouse,

Crocker-Wheeler.
Roth, M. P.
Hobait, M. P.

C.

1,700 RPM.
A. C. Motors, GO Cycle, 3 Phase.

75-900.

Lights.
1

C,

type

Westinghouse, 400 volts, type C.
480 RPM.
75-HP. Westinghouse, 400 volts, 480 RrM.
2—30-HP. Westinghouse, 400 volts, 720 RP5I.
6— 1-HP. Westinghouse, 110 volts, type C.

100-900.

Bargains

type

600.

clasB

class

E.,

tne necessary buildings acd3-mtle transmission
line, located in the vicinity of Wllliston, N.D.
Particulars may be obtained from the Chief En-

volts,

RPM.
A. C. motors, as Cycle, a Phase,

150-HP.

type

A.

volts,

RPM.

Westinghouse, 2,200 volts, class 10-

volts,

200

20-HP. Westinghouse, 220-440
720 RPM.
3—5-HP. G. E., 220-440 volt,

300-HP.

1,050

14-

,

Westinghouse,

100-HP. G.

8-

100-KW.,

AS,
type

3 Phase.

RPM.

575

6-200-450.

Huntsville, Mo.

FOR SALE —

RPM.

575

electric generating and transmission apparatus, includlngthree pumpingstatlonscontaining centrifugal pumps of 20 and 30 cubic feet
per second capacity under beads of from 30 to
50 feet, driven by steam engines and electric
motors aggregating 1,200 Horsepower; also two
300 K. W. steam turbine generating units, a
1,000-horiepower Doller plant and accessories,

150-HP. G. E., 550 volts, type I. class 8-150-000.
75-HP. G. E., 2,080 volts, type I, class 12-75-

Belted A. C. Generators, 60 Cycle,
Single Phase.
200-KW. G.

volts,

C. motors, 25 Cycle,
200-HP. Westinghouse, 200

8-

Westinghouse, 1,100 volts, class

type

volts,

A.

120-720.

2— 60-KW.

2,300

Wash-

2—200-HP.

volts,

250-450.

120-KW. Westinghouse, 2,200

E.,

G.

E., 1,040-1,160
class 10-60-1,500.

220-440-

volts,

18-700-400.

G.

E.,
12-160-600.

Price $1,800.

G.

120-1,070.

Belted A. C. Generators, GO Cycle,
3 Phase.
volt,

One second hand electrioal outfit, complete,
with one Atlas hoiler, 60 inches x 16 feet; 52
4-inch tubes, with 36-inch smokestack, 50 feet
long. 1 Jno. Uoye Automatic Engine, 14x16,
126 horsepower. 1 General Electric Alternator,
125 cycle, 120 K. W., single phase, 1,100 volts'
with exciter and switchboard instruments.

RPM.

2-150-HP.

150-KW.

FOR SALE

300-KW. Westinghouse, 1,100-2,300 yolts.
180-KW. G. E., 1,150 YOlts. type AS, 750

60-KW.

DEPARTMENT OF THE INTERIOR,

and

Kelt (Ml A. «:. <,; <- iterator.-*. 1#5-133
Cycle, Single Phase.

2— 120-KW.

I906

Sealed proposals
ington, D. C, June 4, 1906.
will be received at the office of the United
States Reclamation Service. Wllliston, N. D„
until 10 o'clock a. m.. July 9, 1906, for the Installation of steam and electric pumping plants

CO.

(Incorporated)

words je

each,
advertise,
ments {Jo words or less), $1.00 an insertions additional words ae each.

additional

&

ROSSITER, MacGOVERN
OPPER

Jul)' 21,

Eli!!

I

ill!

RUTLAND.

nil

I

Vt

For complete details as to stop-overs,

NOTICE TO

Sealed proposals indorsed 'Proposals for Leasing Electrical Power" will be received by the clerk
of the Sanitary District of Chicago at room 1500
American Trust building, Chicago, 111., until 12 m.
(standard time) of September 26, 190B. and will be
publicly opened by said board of trustees at a meeting of the board held that day.
The proposals are desired for the leasing of electrical power to be delivered by the Sanitary District
at its substation at or near Robey street and tha
main channel, or at curb line of consumers' premises.

The leasing of power will be made subject to the
present and future requirements of the municipalwithin the Sanitary District and the approximate quantity of power to be leased and the period
of years for which contracts will be made is as follows:
5,000 horse power for five years.
1,000 horse power for four years.
2,000 horse power for three years.
2,000 horse power for two years.
Proposals may be made for any or all of the
power for the periods specified, and may cover its
use for a 10 or 12 hour period, or a 24-hour period.
The price must be made on each horsepower of 746
watts delivered to the lessee at the substation
If the proposal covers only a 10 or 12
switchboard.
hour service, the hours, day or night, must be speci-

Northern

By ROBERT
President of

R.

Its

97 Adams

Motors are Simple and Rugged

St.,

CHICAGO.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

BOOKLET NO. 2538-A

;

;

;

,

,

;

OFFERED
B UYS LOCATIONS
$400

We are the

real

FARNi

Try us and

see.

Complete,,

manufacturers of
75 per cent, of the Enameled
Rings used in this country.

STAR EXPANSION BOLT
J47-J49

CEDAR

ST.,

N. Y. CITY

CO.

WITH

Satisfactory Inducements,

IN VIRGINIA

Favorable

Good

With comfortable new three-room cottage like Cut.
These 25 acre poultry, fruit and vegetable farms
are only two miles from Waverly, Va., a modern
little town on the N. & W. Ry., midway between
Climate, water and
Norfolk and Richmond.
markets for produce cannot be excelled. Write for
further information and for lists and booklets
showing farms and plantations from $10 per acre up,
V. H. LaBAUME, Agrl. & Indl. Agent, Norfolk
& Western Ry., Box 316 Roanoke, Va.

M.KLEIN

&

KLEIN'S

TOOLS

For Electrical Worker*

and Line Builders.
MATHIAS KLEIN & SONS.

Board of Trustees.

81 W. Van Buren

St.

Chicago,

111,

WE

ST.,

R.

YAZOO

&

MISSISSIPPI VALLEY

R. R.

information and descriptive pamphlet address
full

J.

C.

CLAIR,

Industrial Commisuioner,
I

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFG. CORP.
W. MONROE

R.

AND THE

LEATHER BELTS
27

Communities,

THE ILLINOIS CENTRAL

New and 2nd Hand

5DN.

Rates,

Conditions,

ON THE LINES OF

For

Send 2c stamp for new catalogue No. 6 ol

Freight

Labor

Healthful

,

McCORMICK,

Attest: I. .). BRYAN, Clerk.
Chicago, July II, 1006.

address

etc.,

TRISTRAM,

Assistant General Passenger Agent,

Northern Electrical Mfg. Co., Engineers, Manufacturers, Madison, Wis., U. S. A.
OFFICES: 425 Monadnock Block, Chicago; Temporary Office. 67 Blake Block, Oakland.
Oal. 21 E. Fifth St., St. Paul, Minn
1236 Wells Bldg Milwaukee, Wis. 801 Land
Title Bldtc
Philadelphia, Pa.; 200 Equitable Bldg, Boston, Mass
29 Broadway,
New York.
678

fied.

THE SANITARY DISTRICT OF CHICAGO,

Ret.
to

all standard.

ities

In the event of the municipalities not requiring
the power set aside for them at the expiration of the
2, 3 and 4 year periods, the lessee of the power may
have the privilege of extending his contract for one
year, price and conditions to remain the same.
The electrical power will be delivered in three
phase alternating current of sixty cycles at 12,000
volts or will be stepped down at consumers' premises and is suitable for general lighting and power
purposes.
Proposals must be made on blanks furnished by
the clerk of the Sanitary District.
No proposal will be considered unlesB the party
making It shall furnish evidence satisfactory to the
board of trustees of their ability, financially and
otherwise, to carry out the terms of the contract
should the same be awarded to them.
Bidders are required to state in their proposals
theirlndividual names and residences.
The board of trustees reserves the right to reject
any and all proposals.

F. H.

Northern Motors are built in so many different styles and types that it is
almost impossible to have a mechanism to which a Northern Motor could
not be readily attached and successfully operate. These different types are

POWER USERS

afl

Proportionate rates to mar.y other
points in Canada and New England.

MOTORS DESIGNED FOR YOUR WORK

SANITARY DISTRICT OF CHICAGO

&

,

CHICaQO

Park Row. Chicago,

111

The more a man
The
ness.
advertises.

advertises, the greater his busigreater his business, the more he

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
High-Crade Machine
Work

of All

Kinds

Correspondence Solicited.
-a

Ret.

76

STREET,

I

280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

POWER

IS

POWER

POWER

IS

POWER

POWER

KNOWLEDGE

Let Us Help You

R

R

To Learn More
An Excellent Opportunity to Obtain PRACTICAL Information on

ELECTRIC LIGHT PLANTS

L * W
b
E
E

R

THE

pithy old adage,

know

"Knowledge

things to do things.

supply

For

is

Power,"

practical

is

men, practical information

new men enter

this need, constantly arising as

Electrician, beginning with the issue of July 7th, the first of the

K
N

We

must

wanted.

To

so true as to be self-evident.
is

the electrical field, the

R

Western

new volume, entered upon the
when finished, a complete

publication of a valuable and notable series of articles (constituting,
treatise

on the subject) on

W
E
D

b

The Small Central Station

E

R

G
E

The scope
subject,

K
N

is

I.

II.

W
E
D

b

eminently practical work, written by experienced authorities on the
well indicated by the list of chapter headings
of this

:

General Observations.

III.

Fuel and Waterpower.
Boilers and Setting.

V.
VI.

R

VII.
VIII.

IX.-

Building and Foundations.

IV.

E

G

R

Practical Hints on Its Construction and Operation

X.
XI.
XII.

Operation of Boilers.

XIII.

Engines.

XIV.

Steam Turbines.
Belting and Shafting.

—

Equipment Generators
Arc and Incandescent Lamps.
Electrical

— Switchboard.

Instruments.

Transformers.

Line Construction.
Distribution.

XV.

Cost of Plants.

XVI.

General Data.

R

E

The

articles

supply data relating to small and medium-sized stations using overhead con-

and are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The
struction,

L* w
E ° E
D

series will be enriched with

These

R

articles will

be of

old, interested in the practical

G

illustrations, diagrams and tables.
value to all readers of the Western Electrician,

numerous
much

new and

LI
E
D

b

E

R

operation of electric-light plants.

E

REMEMBER
began

in

that this noteworthy series on

the July 7th issue of the Western Electrician, and will run for from four to six months.

=

Western

G

SO? Marquette

E

fi

OWLEDGE
IS

POWER

=

PLACE YOUR SUBSCRIPTION AT ONCE

L J W
b
E
E
D
R

^t

Electric Light Plants

L l W
b
E
E
D
R

Electrician
Bldg.,

Chicago

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

POWER

POWER

POWER

POWER

KNOWLEDGE

.
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&

Byllesby, H. M.

Co.

i

(Incorporated)

ENGINEERS
Power, Hydraulic and Gas Plants.
Examinations and Reports

BADT,

CONSULTING, MECHANICAL AKD
ELECTRICAL ENGINEERS,

New York.

'

Suite 301 Chemical Building,

MonongaheL Bank Bldg., PltUburg
Norfolk House, Gannon

CHICAGO, ILL.

St.,

London.

ST. LOUIS, U.

G. M.

CO.

!

Engineers, Constructors,
Hydraulic, Civil, Electrical
Examinations, Reports.
I

CHICAGO

1504 Monadnock, Chicago

S.

A.

ENGINEERS

HYDRO-ELECTRIC

DEVELOPMENT

Consulting Engineers.

Experts.

RUEBEL & WELLS,

66 Bromdway,

Chicago.

|

F. B.

WILLIS,

Robert W. Hunt & Co„
ENGINEERS
1131 The Rookery,

Design, Construct and Operate Railway, Light

American Trust Eldg.

July 21, 1906

Represented In this "Directory'* are
enabled to come in touch with many
prospective customers who cannot be
reached through any other source.

5g&

W. E.

BAKEB

H. E.

Humphrey,

BISHOP

& CO.

BAKER, W.

E.
ENGINEEBS

Suite

1505

BROS.,

Contracting Electrical Engineers,
Lighting, Power, Railways,

Central Lighting Stations.
Electric Power Transmission.

NEW YORK

St.,

KOHLER

H.,

CONSULTING ENGINEER,

ELECTBIC RAILWAYS,
27 William

Henry

1804-1806-1808-1810-1812 Fisher Building,

Chemical Bldg-, ST. LOUIS,

CHICAGO.

Long Distance Phone Central

3448

SCHOTT, W.

H.

ENGINEER AND CONTRACTOR.
Specialties— Central Station Heating Plants,

Water Worku Stea n Plants, Blectric Light,
Gas and Street Railway Plants.
1100-1128 American Trust ;Bldg., - CHICAGO

j

3§5!

BUGALD C JACKSON,
WILLIAM

B.

C. f

JACKSON, M.

DRY

K.

MEMBERS
CMEaienn ihbtitute •» ilcctrioxl inoinkk*
MiiniOAN ••IETY Or MECHANICAL INQIMI«»»
AHIKICAN •OOICTT OF CIVIL tNOIHIIB*

iiirW

»ADISOM

OVER 700 APPARATUSES

LARGEST ELECTRICAL FACTORIES IN

ATTENTION

JOSEPH

Electrician Publishing Co.,
607 Marquette

Bldg.,

&

MAIN OFFICE:
118 Liberty St..

BELDEN
MAGNET WIRE
Our
and German
stock

net wire
complete

is

in

of copper
silver mag-

the most
the west.

Try us on a rush order

Mfg. Co.

Raven Black Core

INSULATED WIRE COMPANY,
BRANCHES:}

New York.

-

ssHHSB

'"

IM gJgfiE ,*

BOSTON:

SAN FRANCISCO:

7 Otis St.

6S8 Mission St

WATER-

TightPush

'.WMtggMM

~ ~

Buttons for
use in damp places
are prepared
to supply anything

There's No Friction

i5

We

With the Fibre-Graphite Commutator Brush.
Being 90percent. pure graphite, it insures
low resistance, no sparking under a varying
load, and longer -wear. There is no greasing

1

electrical.

The Fibre-Graphite is therefore
the most economic brush on the market.
required.

Catalogue No. 2 1 is a 700 page encyclopaedia
of "Something Electrical for Everybody

Send tor price list.

11

HOLMES FIBRE-GRAPHITE MFG. CO.

VSmfiS^USMV^V
SJ^—w^^^^^^^^m^^

5155 Wakefield

Street.

Manhattan

Germantown, PHILADELPHIA.

32

Cortlandl Street

1

NEW YORK

EXPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IM

rvi
EI_tVI

Electrical

ST.

OKPORT

IM.

"V

Supply Co.

|

CHICAGO

HOI

Terre Haute, I ml. A College of Engineering. Mechanical, Electrical and Civil Engineering, Chemistry
and Architecture. Extensive shops. Laboratory equipment, modern. Expenses low. For Catalogue and Professional Register of Alumni, address 0. L- MEES, Pres

TRADE-MARKS on our tag.. We also manufacture Grimshaw and Competition Tapes and Splicing Compounds.

1

Belden

ROSE POLYTECHNIC INSTITUTE

N. Y.

Raven White Core
the above

CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the

IT.

314 MOONEY-BRISBANE BLDG.

NEW YORK
14, 116

USE

CHICAGO

pub inspection and carry

1

NOW

DEYINE CO., Buffalo,

P.

Grimshaw

ALL OUR WIRES

U. S.

ELECTRICAL,
STEAM,

HIGHLAND PARK COLLEGE, DES MOINES, IOWA

USE-" PASSBURO" SYSTEM

IN

MECHANICAL,

Engineering

best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

(Cables—Transformers— Magnet Coils— Armatures)

Book Oroers
PROMPT
aiVEN

YOUR COILS

BY VACUUM

EXPERTS.

ENGINEERS.

•He

AND
IMPREGNATE

Dl

IS

88

Fifth

Avenue

CHICAGO

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

IN/1

MONADNOCK
CHICAGO,

II
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CLEAN BOILERS
keeps

stops corrosion

off,

it

and foaming.

BUCKEYE ENGINE
SALEM. OHIO.

&

'XASIS/I.

ILL..

Dearborn Water Treatment
made

H.

for analysis.

CHEMICAL WORKS,

EDOAR,

Flounder.

German

Co.

case takes off the scale,

suit the

to

Send gallon of water

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICACO,

IS

U.S.A.

Telephone: Harrison 3930 and 303

1.

Silver

in sheet, wire,

rods

blanks, etc.

Phosphor Bronze
Nickel and Copper Anodes

THE SEYMOUR MFG. CO.
Box

IN

SEYMOUR, CONN.

!••

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

667,

As a

Practical

Book for

Practical

Men Spangenberg's Book Ranks First

All the engineering information you ehoold b.ve; all yoo really peed
book In plain, practical and concise form.

THE WORLD.

is

contained in tbi.

Spangenberg's Steam and Electrical Engineering

SEND FOR ILLUSTRATED CATALOGUE.

complete library covering tbo subject In all Its various branches and contains 672 pages.
*3-80'.a the price, and itf b sold with the understanding that It may
!
be returned h not satisfactory, and yourmoney willbe refunded Im.
mediately. Out of 10.000 books sold only two bav 9 been returned.
ten so you can understand it
This fact speaks for Itself.
ta a

Thn nnlv hnok ever nubHflhed
1

^.rKl^^l^ffl
-!^?containMb.
Ing 1035 questions and nno

EMPIRE
MINI AT V E
R.

LAMPS

Send

(or

Circular

H.W.McCANDLESS&CO.
Licensed Manuf acturers
67

&

69 Park Place

NEW YORK

CUT OUT AND MAIL TO-DAY

GEO. A. ZELLER
42 S. Fourth Street

You will confer a favor
upon the advertiser by
telling him — when you
write him— that you saw
his adm in the Western

BOOK COMPANY
St. Louis,

Mo.

accepVyour offer to send me,- ex pi ess prepaid, one of S
berg * Steam and Electrical Engineering, price $3.50, and enclose
82 im first payment. The balance. $1.50. I agree to remit In 60 cent
moutbly Installments, money or express order or Stamps.
1

.

1

Name
Street or

Box No.

City and State

Electrician.

••I
FOR CATALOGUE,

THE STANDARD
^

M OJORS -DYNAMOS -FANS

JEFFREY °Ml CHAINS

THE R0BBINS& MYERS

CO.

I

.

READ BOOKS

ARE VVELL MADE- AND YOU'i-L LIKE THEM
FOR ALL DIRECT CURRENT CIRCUITS

\

THE JEFFREY MFG. COCOLUMBUS, OHIO.

on

"/

We

SPRINGFIELDj OHIO*

Subjects, and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

5°7 Marquette Bldg., Chicago.

The

Electrician Publishing Co., 507 Marquette Bldg.,

Headquarters for

Chicago.

Write

all

latest Electrical

Books

AIR COOLED DUNTLEY ELECTRIC DRILLS

for Catalogue.

reg.trade marks

\

The Phosphor

Under test have
"to 21- inches.
Capacities
removed largest amount of metal of any
portable drilling device yet devised.

Bronze SMELTINGCO.QMITED.

2200 WASHINGTON AVE.PrllLADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'

WRITE FOR CIRCULAR NUMBER
MANUFACTURED BY

INGOTS,CASTINGS, WIRE, RODS, SHEETS, etc.
'/'/„ j/>/„->.)Si,

/^\
4&t

'

u^:'

\„

— DELTA

52

CHICAGO PNEUMATIC TOOL COMPANY

METAL

FISHER BUILDING

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole: Makers in the U.S.

95

LIBERTY STREET

NEW YORK

CHICAGO

SAMSON TURBINE
TURBINES
m
•n„..T«tinn .hows the larEe NIAGARA design, HORIZONTAL SHAFT
CO., Niagara Falls, N. Y.
NIAGARA FALLS HYDRAULIC POWER & MANUFACTURING
t,

engineers, developed as follows:
Gateage
Head
213 ft.
H
213 ft.
Full
213 ft.

?

E

H. P.

Speed
257 r. p. m.
257 r. p, m.
257 r. p. m.

1750
3000
3500

recently Installed by us, for the
Tests conducted by competent

Generator Efficiency
95 per cent
95 per cent
96 per cent

Turbine Efficiency
73.00 per cent
85.60 per cent
81.50 per cent

eaualed by any turbine of the Horizontal Shaft Design, operating under equally HIGH
„ ,1.. 1.™
npvpr been
oeen 59P"""
have never
These results
ES WERE INSTALLED, direct coupled to generators. Francis' weirs and formula
W
S T
ho
«re u..d The original test report. trTnie at our offices. These turbine, are all fitted with our SAMSON BAi-

^ ^

ANCE^Gar

I

NTetp^al°ly!he UNIFORM SPEED

at

ALL GATEAGES.

THE JAMES LEFFEL & CO.
307 Lagonda

Street,

Springfield, Ohio, U. S. A,

WESTERN ELECTRICIAN

i6

July 21, 1906

When You Use
Reduced Telephone Rates
IN CHICAGO
If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:
50 calls per month
Next additional 50

Third 50

#5.00

:

the

month

month
month beyond 150

calls in

All calls in the

:

calls in

the

:

5 cents each
4 cents each
3 cents each

:

:

RESIDENCE RATES WITH UNLIMITED
SERVICE;
Single line

Two-party

$75.00 per
60.00 per

:

line

:

annum
annum

You want good

service; you want it to be prompt; you want it to be accurate;
b e secret,
Every other telephone user's wants are the same as yours.
If you got that kind of "service right along you would support with your patronage and your influence the- company that rendered it. Every other telephone user
would do the same.
Our. Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System are so successlul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this kieal service with bur automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce inferior
service, and commanding a higher price.
It's because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System arj stronger, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment"!
Our Automatic telephone system has been adopted in the following cities:
'

you want

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 15 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month

Berlin,

Grand Rapids, Mich.
Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsvllle, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marion, Ind.
Medford, Wis.
Miamisburg, Ohio.

Germany.

Buxton, Iowa.
Cadillac, Mich.
Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson. Mo.

:

:

to

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. T.
Battle Creek, Mich.
Belllngham, Wash.

line,

:

it

—

NICKEL SERVICE:
Direct
Direct

the Telephone

Mount

Olive,

Portland, Me.
Portland, Ore.
Princeton, N. J.
Riverside, Cal.
San Diego, Cal.

San Francisco, Cal.
Santa Monica, Cal.
Sawtelle, Cal.

Sioux City, Iowa.
South Bend, Ind.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.

Traverse City, Mich.
Van Wert, Ohio.

111.

New

Watch

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Hill, R.

I.

Wausau, Wis.
Westerly, R.

I.

Wilmington, Del.

Florenceville, N. B.

CHICAGO TELEPHONE COMPANY,
203 Washington
"Flexduct"

is tha-t

Street, Chicago.

high standard required in

a.11

AUTOMATIC ELECTRIC COMPANY
Van Buren and Morgan

high-class work.

It is

very

flexible,

a.

CHICAGO, U.S.A.

Sts.,

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, always usable to highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

CHICAGO
Patent

Cope's
Remember

Quick

SAN FRANCISCO

Coupling

Conduit

Have YOU read the

Rod

these rods have no lost

motion.

These CoupJinirs are of Steel and
made in the best possible manner

NEW DYNAMO TENDERS'

*re

HAND-BOOK

Write for list of persons using tnea>
rods— 26,000 sold since May 1902. Mad*
in 3 ft:, and 4 ft. lengths.
Price. 3 ft. 75 cents. 4 ft.8$cente
Patented February

34, 1903.

COI
3244 North

By

DON'T STOP!

F. B.

BADT?

PHILADELPHIA, PA

Fifteenth Street

KEEP ON!

READ!

IMPROVE* IF NOT,

WHY NOT?

ELECTRICIAN PUBLISHING CO., 507 Marquette Bldg.
Publisher* anil Dealers of Electrical Books
Dynamo
out

WE ARE EXPERTS

AMERICAN
1«S»
COMPANV
,
NQ.CHIOAOO.
338MACV&-

LOS ANGELCB

W

Sent prepaid on receipt of price, $1.00.

IN

Underground Conduit Construction

I/COIMDUIT
-V so,
,

tenders cannot get along with.

it.

277 Broadway,

NEW YORK

C. M.

CEST

ELECTRICIAN PUBLISHING CO.,

Union Trust Bldg.,
CINCINNATI

507 Marquette

Building,

-

CHICAGO.
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STROMBERG-CARLSON

KELLOGG
TELEPHONES

QUALITY

ARE

STANDARD

IS

This high distinction has been recognized and
appreciated and has made

DISTINCTIVE

Stromberg-Carlson Apparatus Famous

They are not

"JUST TELEPHONES"
Our many
Send

customers say there are "none so good."

satisfied

We think

so, too,

and our Catalogs

for « Bulletin No. 8-F."

will

It's

Designers

show you why.

Telephone

and

Apparatus

yours for the asking.
Builders

All

of

Classes

of Service

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every de
scription. Telephone and Line Supplies. Switchboard Cables.
WIRES—POLES— LAMPS

Correspondence

for

solicited.

Central Energy Telephone

Write us today about your requirements and ask for Bulletin
15-E. Our services are always at your command.

KELLOGG SWITCHBOARD & SUPPLY CO.
CONGRESS AND GREEN

CHICAGO,

STS.,

ILL.

STROMBERG-CARLSON TEL. MFG. CO.

BRANCHES
PHILADELPHIA, PA.

CLEVELAND, OHIO

LOS ANGELES, CAL.

Keystone Tel. Bldg.

Electric Bldg.

318 W. Second St.

ROCHESTER,

A PERFECT RECEIVER

ILL.

RUNZEL-LENZ ELECTRIC MFG. CO.
MANUFACTURERS

A
Dollar Bill
FOR.

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING

INTERNATIONAL
TEL. MFG. CO.
Chicago,

CHICAGO,

N. Y.

and POT-HEADS

III.

97-IOI

South Clinton

St.

-

-

a^***
H M.l
ELEPHONES, SWITCHBOARDS AND EXCHANGE EQUIPME!
lf

...

CHICAGO,

-

ILL.

I

.

lilliVTiJM

js

"DO YOU GET OUR RINGS?" \
You would

if

you used the

The most

efficient

and the only

reliable ringer

fuse
Y

on the market.
J
Measures only 9x6x5 inches; weighs only 4 lbs. *
We use no primary battery for the vibrator; actual V
consumption of current from the main batteries J
practically unnoticeable. Will ship on 30 days' a
trial, returnable at our expense if not satisfactory V
in

every respect.
Write today for

new descriptive

circular

and prices.

200 Eddy Street

I

Made

in

4

Styles,

the best

connection and
easiest to

is

the

remove from

the springs.

It is

very

easily re-fused.

No. 93
All explained in Bulletin 21

American

Electric Telephone Co.

Manufacturers of Telephones, Switchboards
and Protective Apparatus

Illinois

Both Alternating and Pulsating

makes

93 pencil

h
a

Sandwich Pole Changer Co. a
Sandwich,

Protective Apparatus of All Kinds
The No.

Improved Sandwich
Pole Changer

ftftl^*-,

-

1

m

State and 64th Streets,

-

CHICAGO,

ILL.

A
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WHITECEDAR
RED CEDAR
YrV_

I

I

7

CYPRESS
IDAHO CEDAR

J
J

'

BRUER,

F\

CQ
LEO
POLES
I

KANSAS CITY, MO.

TROLLEY TIES
FOOT
Michigan White Cedar
Stock

Low Price. Quick Shipment
Thick
8 Foot Ties. Write for Delivered Prices
Inch
Also 5
Daggett, Michigan
PERRIZO & SONS
Special

rmok* on

IMunr'sinJ

••

POLES
^^

BEST TO LAST.

We

40,000 Poles in slock.
100,000-150,000 after April 1st.
haVe been in the Cedar Pole and Tie business 25 years

W.

C.

STERLING & SON

Cedar

Onferwjon •

akd

TIES

50,000 Trolley Ties at

Bay City yard.

MONROE, MICH.

CO.,

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Han*

jmmmmMmF* ^
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MICHIGAN and IDAHO CEDAR

The F. Bissell Company.

Toledo, o.

POLES.
WHITE CEDAR,
RED CEDAR,
CYPRESS.

Make Money on the Side
by securing subscriptions

to the Western Electrician

We can help you.

Ask us

BERTHOLD

TIES.

& JENNINGS,
ST. LOUIS.

OAK, OYPRESS and

Chemical Building.

YELLOW

PINE.

Oak

TIES

for terms.

T. J.

Cypress
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and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHBRB

MOSS TIE

POLES

CO., Security Building, ST. LOUIS, MO.
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THE PORTER CEDAR C°
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SAGINAW. MICH.
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ELEC-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
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MECHANICAL
Engineers Interested in electricity should send for our complete
Catalogue (mailed free to any address).
Any electrioal book published sent prepaid on reoeipt of price.

ELECTRICIAN PUBLISHING C0. f

•

507 Marquette

Bldg., Chicago.

POLES, KELLOGG
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MICHIGAN
WHITE

POSTS,
TIES

Send for "Booklet No. 3-F" giving shipping specifications and other useful data.
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The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross Arms

One

of

Our Ordinary Train Shipments

of Cedar Poles.

This Train Has Nineteen Cars.

DELIVERED PRICES FURNISHED UPON REQUEST
We

\^E

Can flake Delivery
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supply any of
the books catalogued below
upon receipt of your order and remittance. We prepay charges.
shall be glad to

itattumft If"

THE PRINCIPLES OF THE TRANSFORMER. By Frederick Bedell
$3.25
INDUCTION COILS. By G. E. Bonney
1.00
ELECTRICITY AND MAGNETISM. By S. R. Bottone
90
ELECTRICITY, ELECTROMETER, MAGNETISM AND ELECTROLYSIS.
By G. Chrystal and W. N. Shaw
1.60
THEORY OF ELECTRICITY. By L dimming
2.25
THEORY OF ELECTRICITY AND MAGNETISM. By Charles Emerson
Curry
2.50
THE ELEMENTS OF ALTERNATING CURRENTS. By W. S. Franklin
and R. B. Williamson
2.50
PRACTICAL EXERCISES IN MAGNETISM AND ELECTRICITY. By
H. E. Hadley
60
MISCELLANEOUS PAPERS. By Heinrieh Hertz
3.25
A TEXT-BOOK ON ELECTROMAGNETISM AND THE CONSTRUCTION
OF DYNAMOS. By Dugald C. Jackson
2.25
ALTERNATING CURRENTS AND ALTERNATING CURRENT MACHINERY. By D. C. Jackson and John Price Jackson
3.50
AN ELEMENTARY BOOK ON ELECTRICITY AND MAGNETISM AND
THEIR APPLICATIONS. By D. C. Jackson and John Price Jackson. 1.40
A FIRST-BOOK OF ELECTRICITY AND MAGNETISM. By W. P. May60'
cock
ALTERNATING CURRENTS OF ELECTRICITY AND THE THEORY OF
TRANSFORMERS. By Alfred Still
PRACTICAL ELECTRIC LIGHT FITTING. By A. C. Allsop
ELECTRICAL EXPERIMENTS. By G. E. Bonney
RADIOGRAPHY AND THE "X" RAYS IN PRACTICE AND THEORY. By
S.

R.

Bottone

THE DYNAMO HOW MADE AND HOW USED. By
:

90
75
40

Bottone

:

F.

75

atye Hart ilfg. (Ha.,
Nrat fork

C. C.

Wallls

THE ALTERNATING CURRENT

CIRCUIT. By W. P. Maycock
ELECTRIC WIRING FITTINGS, ETC. By W. P. Maycock
ELECTRIC WIRING TABLE. By W. P. Maycock
A MANUAL OF TELEPHONY. By W. H. Preece and A. J. Stubbs

PRACTICAL TELEPHONE HANDBOOK AND GUIDE TO THE TELEPHONIC EXCHANGE. By Joseph Poole
ELECTRIC WIRING. By Russell Robb
ELECTRIC LIGHT CABLES AND THE DISTRIBUTION OF ELECTRICITY. By Stuart A. Russell
ELECTRICITY IN TOWN AND COUNTRY HOUSES. By Percy E. Scrutton
THE STORAGE BATTERY. By Augustus Treadwell

3.00
1.00
1.75
1.50
4.50

1.50
2.50

MODERN
ELECTRIC

607 Marquette

Building,

MOTORS.

M. E.

Chicago
—<j>—<$>——<$——<$> — fe—

Sfanmta, <©ttt

FIRST PRACTICAL WORK ON RAILWAY MOTORS.
CONTENTS.—Chapter I.—Forms of Field Magnets. II.—Armature Winding
Diagrams. III.— Field Coil Construction and Arrangement. IV.—Armature
Construction. V.— Commutator and Brush Holder Construction. VI.
Motor Casings. VII. — Motor Suspensions. VLH. —Bearings and Gears.
IX.—Lubrication. X.—General Dimensions and Data. XI.—Management
and Repair. XII.— Railway Motor Design.

200

3.00
1.00
1.75

Company

fflhirago

Olntut.

Pages.

157

Illustrations

and Table.

Price $2.00.

RAILWAY

BY GEO. T.
HANCHETT,

Electrician Publishing

Snafam

fymfatb,

A BOOK OF MERIT

1.00
S. R.

A GUIDE TO ELECTRIC LIGHTING. By S. R. Bottone
ELECTRIC LIGHT ARITHMETIC. By R. E Day
THE DYNAMO ITS THEORY, DESIGN AND MANUFACTURE. By
Hawkins and

1.50
1.50

Gtyta ©rafo-ifflark guarantees quality.

in its treatment of electric railway equipment. The
THIS is a book unique devoted
to minute description of the details of electric
first ten chapters are
railway motors that are in use to-day. Bach organ of an electric railway motor
is taken up in turn, described and illustrated by examples of present and past
practice, and its operation explained in the light of practical experience. In
short, the review of current practice is of such a nature as to bring out the
reason why the electric railway motor is built as it is to-day. For example,
field magnets of different types of motors are illustrated and compared, and
their features of merit and faults pointed out. Armatures, armature windings,
brush holders, suspensions and other details are similarly treated, each detail,
however minute, being exhaustively considered. The last two chapters are devoted, one to the management and repair of electric railway motors, and the
other to railway motor design, a complete design being worked out as an example. A table gives authoritative data of all types of railway motors in common use, both in America and Europe. Sentpostpaid. onreceiptofpnce.
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Direct = Current Wattmeter
High Torque and Extreme Accuracy

Westinghouse
Noted for

Glance at the interior illustration of
the meter and note the following:
Accessible, gravity controlled brushes.

Surface insulation of terminals.

Strap-wound

coils.

Accessible adjustments for light and

full load.

Resistance located outside of meter.
Write
giving a

Westinghouse
Address nearest
New

full

Electric

for

Folder 4061,

description of this meter.

&

Mfg. Co.
Pittsburg, Pa.

district office:

York, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Los Angeles, Minneapolis, New Orleans, Philadelphia,
St. Louis, Salt Lake City, San Francisco, Syracuse, Seattle.
Mexico: Q. & O. Branlff & Co., City of Mexico.
PorCanada: Canadian Westinghouse Co., Ltd., Hamilton, Ont.

Pittsburg,

Here Are

FAMOUS *
SLOANE
BOOKS

T5he

®p»

'aift^'SycCESSFiii
!

ELECTRICIAN

^SLOANE

New

In
Tenth Edition.

Fifteenth Edition.

Just Published.

T.

158 Pages.

Fully Hltittrated.

DYNAMO BUILDING and
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PRICE, $1.00

Contents

CHAPTER I. The Ether; Electricity; Force and Energy; Mass and Weight.
CHAPTER II. The Electric Charge; Potential; The Dielectric; Positive and
Negative Electricity; Contact Action; Electrostatio Lines of Force; The

By PROF.
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O'CONOR SLOANE

Leydeti Jar.

CHAPTER III. The Electric Current and Circuit; Relations of Electromotive Force, Resistance and Current; Velocity of Electricity.
CHAPTER IV. Fundamental Units and the Relations Between Electrostatic
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i

and Electromagnetic Units; Practical Units; the Volt, Ohm, Coulomb and
Ampere; Electric Force, Work and Energy; Chemistry of the Curr. nt.
CHAPTER V. The Magnetic Circuit and Electromagnetic Lines of Force;
Magnet and Ampere's Theory.
CHAPTER VI. Electromagnetic Induction and Action of Currents Upon
Each Other; The Induction Coil and Its Application.
CHAPTER VII. The Galvanic Battery; The Electrotype and the Locus of
its Potential Difference; Polarization and Local Action; Different Examples of
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Ohm's Law
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Standard Electrical Dictionary
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A

*

393 Illustration*.

SLOANE

PRICE, $3.00

Edition, Brought Up To Date and Greatly Enlarged.
Complete— Concise— Convenient.
practical handbook of reference, containing definitions of about 5,000 distinct

words, terras and phrases.
The work is nbsolutely Indispensable to all In anyway interested in electrical
science, from the higher electrical expert to the everyday electrical workman.
In fact it should bo In the possession of all who desire to keep abreast with the
progress of this branch of science.
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Fatal Shock.

Sixteenth Edition.
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SIMPLIFIED
By PROF.
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Editions
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Illustrated.
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CHAPTER Introductory. CHAPTER II. Mathematics, CHAPTER III.
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There Are
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Every Story
We Tell Both About
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Wattmeters
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Form

Write for Bulletin 1074

MAB

Meter
Complete

Sales Offices:
Cincinnati
Atlanta
Boston
Grand Rapids
New York
Chicago
Philadelphia

The How and

Why

Form

IAB Meter,
Case

Fort Wayne, Ind.
"Wood" Systems

of Electricity

By CHARLES TRIPLBR CHILD
Second Edition, Revised and Enlarged

Price $1.00, Postage Prepaid

WHILE

the added matter has brought the volume up to date in
every phase of this study, the original text, as prepared by its
brilliant author, remains to entrance the reader.
New illustrations
have been made where it was deemed possible to further illuminate
the explanatory matter.
The book contains no mathematics. The
phenomena of electricity are treated in splendidly arranged word
pictures, and the engineer, the student and the non-technical reader,
alike, may be benefited and entertained by this book.

Front View,

off.

Sales Offices:
Pittsburg

Louis

St.

San Francisco

St.

Paul

Syracuse

Seattle

Yokohama
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The Electric Current
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insulated wires
cables

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

Insulated Electrical

HAZARD MANUFACTURING - COMPANY

Wires and Cables

Wilkesbarre

•

New York

Chicago

VULCANIZED FIBRE

BARE COPPER WIRE

Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods

Manufactured by

JohnOoebling'sSonsCo.
TRENTON,

N. J.

and

special shapes.

Catalogues and samples on application.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

KARTAVERT
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.
For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO.

The Bastian

Electrical

Wilmington, Del.

Apparatus

Electrolytic

and Supplies

Meter

LARGE STOCKS-PROMPT SERVICE
HIGHEST QUALITY

for Direct Current

Over

20,000 in use in
GreatBritain andEurope.

WHEELS
COMMUTATORS
No

JEWELS, COILS
nor

PERMANENT

MAGNETS.
Manufactured by

Helios Mfg. Co.
CONSULT THE MAP AND WRITE OUR NEAREST HOUSE

Bridesburg
Philadelphia, Pa.

FRANCIS RAYMOND,
1635 Old Colony Bldg., Chicago,
WESTERN REPRESENTATIVE

WAGNER
Main

Office

111.,

Western
Electric

Company

IO

IN/IF"©.

CO

and Factory, ST. LOUIS, U. S. A.

Mr, Central Station Man:

Just to see that your books are all right your directors have made it a practice to
have an Auditor come in to check you up.
They do this to check up the books; what do you
do to check up your plafit? Right here is where we come in.
Get an Auditor of your ownj
get a little Portable Instrument to check up, to keep you right before you go wrong, to
straighten you out.
Our little Auditor, our portables , will do this. They are as accurate
as government
~
standards, and they are not expensive.
Write us for bullet in No. 71-H.
District offices in all the principal cities.

mix.

vol.

$3.

CHICAGO, JULY

wishing Company, Chicago.

Entered tit Chlcntro Pontofrlce ns
mail matter of the second clabS

28, 1906.

19 Certs a Copy.

NO. 4.

INSULATED
CY
CIMDI
WIRES
AND CABLES.
O If LLA
Ajax Rainproof Rope
I

I I

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

The Simplex Electrical

"^""r'hixson""''
•1S-t»Monadnock Block, CHICAGO.

I

IO State Street,

For Arc

Co.,

Ajax Line Material Co.

BOSTON, MASS.

THE OKONITE
Winers? L. Ctntfet.

I

M.Ouranteheever, 1

u .......
"»
n, « eri

Now York Office,
83 BARCLAY STREET.

tn'l tupl
W.H.Hodtint.Secy.
Goo. T. Hanson.

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

PARANITE RUBBER COVERED
WIRES AND CABLES

and Factory, TRENTON, N. I

Clamp
For connecting telephone ground wires to
pipes and cables. Cheaper tban a wrapped connection; as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent TeL Cos.
Samples free on application. Write for list of
other specialties.
Yonkers Specialty Co.. Yonkers, N.

Western Electric

Underground, Atrial,

Office

York
Ground

CO., Ltd.

253 Broadway, New Yirk

Main

New

Manson Tape, Candee ";£r Wires

Okonite Wires, Okonite Tape,

Submarine and Inside Use

Co.,

COHDIHTS FOR INTERIOR WIRING

American

Y., U. S. A.

Agents

CbeJiih, M;jii.,

Circular
New

Wlree Are Totted

JONESBORO,

it Factory

Loom

York, Chkifo, Sun

National
India

IND.

Rubber
Patent

Cope's
Remember

Quick

Rod

Conduit

Coupling

Co.

Frincl-'-ci

H.C. Roberts Electric Supply Co., Philadelphia, Pa.

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES
All

Chicago

National Code Standard.

Sole Manufacturers of

Pat. Off.

14 S. Jefferson St.,

CRESCENT INSULATED WIRE AND CABLE CO.

THE STANDARD FOR
RUBBER INSULATION.
fc.

and

WIRES ANDCABLES

1893-World's Fair,
Medal for Rubber Insulation.

Keg. D.

12

Suspensions

CRESCENT RUBBER INSULATES

1889—Paris Exposition,
Medal for Rubber Insulation.

TRADEMARK.

Lamp

Co.'s

RUBBER COVERED

CABLES,
AND
WIRES AND
FACTORY: BRISTOL.

these rods have ao lost

OFFICE

notion.

These 'Couplings are ol Steel and
made in the best possible manner.

R.

I.

are

Write for

list

REGO FLASHERS

of persons using tnes*

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today for particulars and prices. Also
pointers on electric signs.

rods— 26,000 sold since May 1002. Mad.
'

if. snd 4 ft. lengths.
Price, 311. 75 cents, 4

13

Patented February

T.
1244 North

ft. 15 cents.
14, 1903.

J.

Reynolds Electric Flasher Mfg. Co.
PHILADELPHIA, PA

Fifteenth Street

pais inspection

and carry the above

NEW YORK
MAIN OFFICE:

114, 110

& 118

Liberty St.,

CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.,

CHICAGO

PHILADELPHIA

Raven Black Core

Raven White Core

Crimshaw

ALL OUR WIRES

191 Fifth Ave.,

l-T-E

TRADE-MARKS on our tags. We also manufacture Crimshaw and Comp etition Tapes and Splic ing Compounds.

INSULATED WIRE COMPANY,

New

aomcHRcJ^
BRANCHES.

York.

CHICAOO:

,

02

DMp

|

a | ne , St.

BOSTON:

SAN FRANCISCO:

7 Otis St.

638 Mleeloa St,

ELECTRICAL

WESTON INSTRUMENT CO.,
.VMala

Office

and Works, Waverly Park.

NEWARK, N.

Portable Direct Beading
Voltmeters and Millivoltmeters. Ammeters and Mil-

Station Instruments.

ammeters, Wattmeters
and Voltmeters, for Alternating and Direct Current

These Instruments are
constructed upon the

Circuits.

prin-

as our regular
Standard Portable Direct
Current Voltmeters and
Amraeters, but are much
larger, and the working

Our portable instruments
are recognized as standards
throughout the civilised

ciple

world.

Our Semi-Portable Laboratory Standard Voltmeters and Ammeters are

parts are Inclosed in a
neatly designed, dust-proof
cast-iron case which effectthe instruively shields
inents from disturbing influences of •ternal mag-

still

LONDON RUANCH— Audrey

House,

Weston Standard Illuminated
BERLIN-European Weston Electrical
Dial Station Ammeter,

Ely place Ho] born.

Prance— E.

H. Cadiot, 12

Rue

St.

Style B.
Georges.

Instrument

Xew York

Also manufacturers of

CORD GRIP HANDLES AND AUTOMATIC ICE CHEST SWITCHES
For Sale By

All

Leading Supply Houses

Write for Circular

better.

They are the most reliable, absolute standards for
Laboratory use.

netic n«lda.

Pahis,

Permits the use of largest
size reinforced cord with
y£ inch socket.

Illuminated Dial

game general

Keough Cord Grip

J.

Co., Ritterstrasse No. US*

Office— 74 Cortland t St

KEOUGH BROS. & GO.
77 North

St.,

Boston
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Some Types

of

Electrical

Type

"B"

in

im jm

iiiii

Type

"N"

Motor.

Motor.

Allis-Chalmers Railway Motor.

Induction

Motor

Mills

furnished

for Textile

by

Alli«-

Chalmers Co.
Allis-Chalmers Induction Motor.

Self-Cooled Transformer.

Allis-Chalmers

[Although our Transformers are installed
throughout the country, there has never been
a breakdown in one of them; nor have we
failed to meet our guarantees in any par-

Allis-Chalmers Rotary Converter and Transformers.

ticular.

Allis-Chalmers Alternating Current Generator

Deadwood,

S.

D.

Denver, Colo., McPhee Bldg., 17th and

Glenarm

Sts.

Union Trust Bldg.
Guarantee Trust Bldg.

Detroit. Mich.. 800
El Paso, Texas,

Kansas

FOREIGN SALES OFFICES.
Mo.,

City,

The Dwight

Bldg.,

cor. Baltimore Ave. and Tenth St.
Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.
Oakland, Cal., Room 21,906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frlck Bldg.

London,
533 Salisbury House, Finsbury Circus, E. C.
Johannesburg, South Africa,
The Corner House.

FOREIGN SALES AGENCIES.
Auckland,

New

Buenos Aires
Johannesburg,

St.

Manila,

P.

I

Melbourne, Australia

Seattle, Wash., 316 Occidental Ave.

Yokohama and Kobe, Japan

Scranton, Pa.

Shanghai,

Canadian

Representatives,

Palmer

Henry Guyer
Bryan-Landon Co.

Perth, West Australia
Valparaiso, Chile

Mission

Son, Ltd.

&

Africa

Herbert Ainsworth (for Rock Crushers Only)

San Francisco, new

Atlas Bldg.,

&

Donnell

South

Lima, Peru

office

John Chambers

Zealand

Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
St.

602

— Belted Type.

]

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., 50 Congress St.
Buffalo, N. Y., Elilcott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., First National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.
Dallas, Texas, Wilson Bldg.

China

Allis-Chalmers-Bullock, Ltd.,

Montreal

...Knox, Schlapp

&

Co.,

Propy. Ltd.

Frank R. Perrot
John R. Beaver
The American Trading Company
....The American Trading Company
:

i

r-'yy::.y^'y-i;iv-Av^--yi"yrM^::^.-i;:<:

Apparatus Furnished by the Allis-Chalmers Company

Allis-Chalmers

Allis-Cha'mers

1

—

,

.
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TheElectrig PHILADELPHIA
StoraceBatteryGo.
MANUFACTURER OF THE

Hccumulator

"Cblortfce

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON BEQUEST

SAT.ES OFFICES:

.

.

-

Philadelphia,
New York,
Boston,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwrieht Bide.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg. Annex.
525 Thirteenth St.
Citizen's Bide.
Canadian General Electric Co., Ltd., Toronto
Mexico: Charles L. Seeger, Primera de Humboldt No. 10, Mexico City

Kearney

*t

PATENTED

OCT. 10, '06

Clamps
Power Cables

For Supporting Electric Light and

From 3-0

to

of

1,500,000 C. M.

YOU should certainly give the Kearney Cable Clamp a
You may think you can do without them by using
You can; but if, by using the Kearney

trial.

the old method.

uTraJte

<8>

Skate-Hark guaranty

StytH

Hf0.

Styp flart

N«b farh

Cable Clamp, you save' time, labor, material and money,
don't you think It would be to your advantage to use them?
If you w#ll send us an order for 25 or more to be shipped
by prepaid freight, you can take 30 days to decide whether
you prefer to return the clamps or the money. You can't
lose.
Let us hear from you.

-Hark

qualttg.

Send

W.

(&a. t ^uxtfath, <£orot.

SttHtan

Eastern Office:

SPOT

SPOT

MANUFACTURERS OF

PLATINUM

PLATINUM

Resistance wires to specifications.
Prottctlre {uses for email currents.

Ignition fuses for torpedo and mining operations
Special forms for wireless telegraphy.

GOLD MEDAL
Lewie

ft Clark Centennial
Exposition, Portland, Oregon, hob.
OFFICE: ISO Liberty Street.

BAKER &

PLATINUM
Prize
Grand
U
All

CO., INC.

forms of electrical contacts.

nlversal Exposition

BAKER, Pres.
C. W, BAKER, Vlce-Pres.
406-414 N.J. R.R.Av., NEWARK, N.J.

C. O.

NEW YORK

Street

203

,

ST. LOUIS, 1904

ST. LOUIS

-

Taylor Bldg., Cortlandt

IRE THE BEST:

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

MO.

ST. LOUIS,

BRO.

SI.,

New York

1

'AMERICAN"^

^SmSPQTCQ^

SINGLE-PHASE SELF-STARTING

MOTORS AND CEILING FANS

MATTHEWS &

N.

203 North 2d

Saved on this polo at Topeka, Kas.,
by the Topeka Kdison Co., by using

FORTY KEARNEY CABLE CLAMPS

CENTURY ELECTRIC CO.

Catalog.

MANUFACTURERS

S250

tSaxmOa, ©tit

(Mrlragn

Handsome 1906

for

Send

for descriptive Circular.

[AMERICAN BATTERY CO.,
171 S. Clinton

ect'd 10B9.

St.,

Chicago,

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Abeles

<fc

Taussig

22

Acme Wire Co

8

Alton Machine Co
Ajax Line Material Co
A Ills-Chalmers Company
American Battery Co
Amer. Circular Loom Co
American Conduit Co

4
1

3
3
1

20

American Diesel Engine Co. 19
Amer. District Steam Co
21
Amer. Elect '1 Supply Co
8
Amer. El. Telephone Co
21
American Electrical Works.. 15
Arnold Co., The
Automatic Electric Co..

Babcock

&

Wilcox Co

Badt, F. B
Bain, Forte

23
20

—
23

& May

15

Baker & Co., Inc
3
Baker &Co., W. E
23
Beardslee Chandelier Mfg.Co.—
Belden Mfg. Co
Benjamin Elec. Mfg. Co
Berthold & Jennings
22
BiBseUCo.,The F
22
—
Blake Signal & Mfg. Co
Bliss Electrical School

—

—

Bossert Electric Construction

CO
Bruer, Will

Chicago Mica Co
14
Chicago Pneumatic Tool Co. .16
Chicago Telephone Co
20
Columbia Incand. Lamp Co..
Cope, T.J
1
Crescent Ins. Wire & Cbl. Co.
Crocker- Wheeler Co
Crolius & Son, E. R

Crouse-Hinds Co
Cutler-Hammer Mfg. Co
Cutter Elec. * Mfg. Co. .... 1
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4
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15
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Gou Id Storage Battery Co ...
Gregory Electric Co

& W.

Fuse Company
Dearborn Drug & Chem.Wks.19
Devine Co., Joseph P
23
Diamond Meter Company
26
Directory of Engineers
23
D.

Dixon Crucible Co., Joseph.. 19
Driver-Harris Wire Co
5
Duncan Elec. Mfg. Co
13

—

Ludlow Valve Co

HartMfg.Co
. .

Hazard Manufacturing Co ...
Helios Mfg. Co

Hensel&Co., John A
Highland Park College.
Hoffman, G.
Hoffmann, Em R
Holden Anchor Co
i

—
—
—
8

23

...

14

:

16

1

8

—
Holmes Fibre-Graph. Co
Humphrey, .Henry H
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Hunt & Co., Robt.W
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Hydro-Elec. Development Co23

F

Illinois Central
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& Ins. W. Co..
India Rubber & Gutta Percha
.

.

1

—

Insulating Company
International Elec. Meter Co26
International TeL Mfg. Co... 21

Jackson, D. C.

<&

W. B

Jeffrey Manufacturing Co
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19
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Butterfleld Construction Co. 23
23
Byllesby & Co., H.

M

Central Electric Co

"For Sale" Advertisements.. 16
Ft. Wayne Elec. Works, Inc.. 25
Fostoria Incan.

Lamp Co

Fowler &Co., John

H

10

22

—

3
Century Electric Co
Chicago Edison Co
4, 16
Chic. Fuse Wire & Mfg. Co. 26
Chicago Ins. Wire & Mfg. Co. 14

General Electric Co
General Storage Bat. Co
Gest.G. M
Gleason,

John L

13, 14

Kartavert Manufacturing Co.—
Kellogg Switchboard & Supply Company
21,22

Keough

Bros. & Co
Sons, Mathias

Klein &
Kohler Brothers

Kuhlman

Electric

l

14

Co., H.

....19

23

M

15

Co

La Fayette

Pacific Coast Pole

Pass

—

Macbado & Roller
Maine Hub Mfg. Co
Manhattan El. Supply Co
Manross, F.

—

15
19

19

22
11

N

26

Marion Ins. Wire * Rub. Co.—
Matthews <fc Bros., W. N.. .3, 15
McCandless, H. W. Aflo
8
McLennan & Company, K
14
McRoy Clay Works
20
Mica Insulator Company
14
Michigan College of Mines.. 23
Miscellaneous Advs
16
Monarch Elec. Mfg. Co
11
Morse, Frank W..,..^.
:...:22
Moss Tie Co. T. J
Mottlron Wks., J. L
15
Mueller Company, William.. 22
M u n sell A Co. Eugene
14

—

,

,

Co

22

—

& Seymour
& Sons......

Perrlzo

22

Battery Co

Brake & Elec. Co.. 13
Carbon Co
4
India Rubber Co
1
1
New York Ins. Wire Co
Tachometer
&
InNiagara
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Nonh

Electric

8
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Northern Elect'l Mfg. Co.. ..16
7
Novelty Incan. Lamp Co

—

& Son, W. C

22

—

19

Company

Torrey Cedar Company

23

Rail Joint Co., The
8
Relslnger, Hugo
5
Reynolds EL Flasher Mfg.Co^ 1

Robbins & Myers Co
16
Robert Instrument Co., The..—
—
Robertson & Sons, Jas. L
J..

—

A

MacGovernA

5

Co... 16
23
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Runzel-Lenz Elec. Mfg. Co..—

Vulcanized Fibre Company. .26

Wabash R. R
Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company

Samson Cordage Works
3
Sandwich Pole Changer Co..—
Sargent & Lundy
23
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14
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.26

Weston Electrical Inst Co...
Willard Storage Bat. Co
Williamson A

.

16

w

Westlnghouse
Electric
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Manufacturing Co
24
Westlnghouse Machine Co.. . .24

Willis, G.

Safety Ins. Wife" A Cable Co .20
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14

22

Pratt Institute

RuebelA Wells
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Wilson Co., Jas. I. M
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Worcester Company, C. H....22
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Yonkers Specialty Co.
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Sorensen,
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Sturgess Engineering Dept.. 19
Switchboard Equipment Co. 5

Schureman Co., J. L
Seymour Mfg. Co
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Os burn Flex. Conduit Co

Steel

Phoenix Glass Co
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Plgnolet.L. M
Plume & Atwood Mfg. Co
Porter Cedar Company
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Speer Carbon Co
St. Marys Incand. Lamp Co.. 17
Standard Elect'l Mfg.Co
Standard Underg. Cable Co....—
Stanley G. I. Elec. Mfg. Co..—

Peru Elec. Mfg. Co
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Phillips, Eugene F
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Rock Island Battery Co
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OUR STOCK OF BRIGHT, NEW, IMPROVED MODELS

ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
Call

and See Them or Write

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN 1280

139

ADAMS STREET, CHICAGO

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

ALL SIZES

No. 24 C.

& H. Controller

FOR MACHINE TOOLS

C-W ALTERNATORS

OPERATIVE POSITION

INOPERATIVE POSITION

Two A.

C. Generators.

300 and 350 kilowatt output.

"We may have

just

what you want

in our

Chi-

cago stock.

Ask

The above illustrations show the^simplicity and compactness of the buland 25 C-H machine tool controller.
One handle both starts and regulates.
The shunt field is short circuited during starting by the curved sector below

letin 24

In a hurry?

for our Generator Bulletin

No. 53T.

O^RWH^
COMPANY

f^\>^

AMPERE,

NEW

^Vfr

JERSEY

the large (armature) contact buttons, until all armature resistance is cut out.
At the end of the sector is a round contact which throws the field into
circuit when the armature arm is engaged by the retaining magnet and the
motor is ?t normal speed.
Moving the top lever to the left, where it will stay on any contact, controls
the motor speed.
Twenty field contacts give a wide speed range.
Retaining magnets return all parts to " off " position in case of interrupted
current or overload.
Bulletins 24 and 25 give prices.

The Cutler-Hammer Mfg.

OLD COLONY BLDG.

CHICAGO OFFICE:

Co.

Milwaukee
New York

Boston

Chicago

Pittsburg

NEVER FAIL TO MAKE A GOOD IMPRESSION - ONE THAT LASTS

fj.iiifflfr

^jTrTiiiijt*

^ntlflpP*

^i+fffffr

NATIONAL CARBON COMPANY, CLEVELAND, OHIO.

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICEl

126

LIBERTY
-

ST.,

NEW YORK

WORKS: HARRISON,

N.J.
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•TRADE MARK-

CARBONS ARE MADE OF THE
BEST MATERIAL.
"ELECTRA" CARBONS ARE ALWAYS UNIFORM
QUALITY, DIAMETER AND STRAICHTNESS.
"ELECTRA" CARBONS ALWAYS GIVE SATISFACTION

Insulated Electrical

est) CIRCUIT

Wires and Cables

BREAKERS

BARE COPPER WIRE

ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

The Switchboard Equipment

Manufactured by

Company

JohnOoebling'sSonsCo.
TRENTON.

BETHLEHEM,

N. J.

Ask
CLEVELAND: Crosby,

Craft

&

for Bulletins

PA.

and Low Prices
CHICAGO: Francis Raymond

Co.

THE
24 and 26 East 21st

TIMES

COMPANY

EXCELLO ARC LAMP
Street,

New

York

THE
REaSTANCMCOPPEIi
AND
SUNRAY"
a
SNOWBALL"

"CLIMAX"

LUMINOUS
ARC LAMPS

Resistance, Wire,

c(

CURRENT CONSUMPTION
GUARANTEED
.265

WATTS PER

C. P.

Has

the highest specific

resistance

of

any wire

on the market.

Does not become

brittle

by repeated heating and
cooling.

'SNOWBALL

Mechanism and
year.

Write

durability

for Catalogue.

fully

warranted

for

one

Driver=Harris Wire Co.
HARRISON.

N. J.

1

WESTERN ELECTRICIAN

o

nil

iiiiiiii

iii

1

1

1

1

1

1

1

111

1

1

1

1

11 11

July 28, 1906

1

1

1

1

1

1

urn 11

1

o

ij 11

1

We have done no experimenting at the public's expense. The Gould
Counter E. M. F. Regulating System was correct in the beginning and success
has marked every installation.
test under service conditions has established the
Regulating Booster as the most eminently successful
Storage Battery Regulator on the market.

Five years of severe

Gould Counter E. M.

F.

Suitable for either Direct or Alternating current regulation.

We

invite the inquiries of those interested.

MAIN OFFICE:

SALES OFFICES:

BOSTON— 89 State Street
CHICAGO— Rookery Building
SAN FRANCISCO— 1701 Geary St.

O \|

M

I

I

(Tel.

McLennan A

Stanley— G.

Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Wesco Supply Co.

Anode), Nickel and Copper
Seymour Mfg. Co.
Batteries and Jan.
Bissell Co., The F.

Bella,

Bmien,

Bite.

Central Electric Co.
Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Manhattan

Belt Dressing.
Dixon Crucible

Co., Jos.

Leather Preserver Mfg. Corp.

Belting.

_

.„

Leather Preserver Mfg. Corp.

Boiler Compounda.

Dearborn Drug * Chem.

Wks

Boilers.
Babcock * Wilcox Co.
Bolta, Toggle.
Wrigley Co.,Thos.

Booka, Electrical.

Electrician Publishing Co.

Book

Zeller, Geo. A.

Co.

Boxes, Junction.
Bossert Elect. Const. Co.

Boxea, Moulding.
Qleason, John L.
Br>i> Sheet and Rod.
Plume A Atwood Mfg. Co
Brashes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.

Cable Hangers.
Bissell Co., B. F.
Wesco Supply Co.

Western Electric Co.

OaMtaf Maehlnerr.
Co.

Alton Machine
Cables (See Wires and Cables)

Carbona, Polnte and
Central Electric Co.

Plume <k Atwood
Chalna, Galvanised.

Mfg. Co.

Oneida Community, Ltd.
Clroult Breakers.

Cutler-Hammer Mfg. Co.
Mfg. Co.

Elec.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.
Westinghouse

El.

A

Mfg. Co.

Clamps, Ground.
Yonkers Specialty Co.
Cleats.
Blake Signal A Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Aahea Handline; Maehlnerr.
Jeffrey Mfg. Co.

Coal Mining MaehlnerrAllls-Chalmeri Company.

Colla

and Magnets.

Acme Wire Co.
Western Electric Co.

Subway.

Gest, G. M.

Contractors and Electric
Light Plants.
Allis-Chalmers Company.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Wagner

Electric Mfg. Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Controller*.

i

M

I

I

I

MM

I

I

I

I

M

I

I

I

M

I

I

Belden.Mfg. Co.

Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.
Cord Grips.
Co.

and

Croaa-Arme, Pina
Brackets.
Berthold A Jennings.

Cut-Outa and Swttohea.
Bissell Co., The F.
Bossert Elec. Const. Co.

A

Mfg. Co.

Elec.

Wks.

Inc.

General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Peru Electric Mfg. Co.
Sorensen, P.
Switchboard Equipment Co.
Wesco Supply Co.

Western Electric Co-.
Westinghouse El. A Mfg. Co.
Drill., Electric.
Chicago Pneumatic Tool Co.

Wayne

Elec.

Wks.

Wagner Electric Mfg.
Wesco Supply Co.

Inc.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Electric Heating Appl.
Simplex Elec. Heating Co.
Western Electric Co.

Railway*.

Allis-Chalmers Co.
General Electric Co.
El.

A

Mfg. Co.

Electrical and Mechanical Bncineera.
Arnold Co., The.
Co.,

W.

E.

Buttcrneld Construction Co.
Byllesby <St Co., H. M.
Humphrey, Henry H.

Hunt A

W.
Hydro-Elec. Development Co
Jackson, D. C. * W. h

Jfor

Co., Robt.

Inst. Co.

Electro-Plating; Jlach'j
Crocker-Wheeler Co.
General Electric Co.

Elevators — Conveyors.
Jeffrey Mfg. Co.

Enameled

.Kings.
Star Expansion Bolt Co.

Westinghouse Machine Co.
Allls

Chalmers Company.

Buckeye Engine Co.
Westinghouse Machine

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Fibre.

Field Coils.
Acme Wire Co.
Klttlnga.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
McLeod, Ward A Co
Morse, Frank W.
Flxturea, Gas and Elec.
Beardslee Chandelier Mfg.Co.
R.

,

TheF.

Haller Machine Co.
Reynolds El. Flasher Mfg.Co.
Wesco Supply Co.

F.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Peru Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Company.

and Wire.

and

Lamp

El.

A

Mfg. Co.

Guards.

TheF.

Buckeye Electric Company.
Central Electric Co.

ture Lamp Dept.
Fostoria Incan. Lamp Co.
General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
St. Marys lncand. Lamp Co.
Standard Elect'l. Mfg. Co.
Warren Elec. A Specialty Co.

W

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamps, Incandescent—
Keplaoera A Cleaners.
Morse, Frank

W

Letters, Metal, Slam.
Haller Machine Co.
Lightning Arresters.
Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Magnet Wlrea.
and

Cables.)

Wesco Supply Co.
Western Electric Co.
Allis-Chalmers Co.

Ludlow Valve Co.
Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.
Heatlna;

(Iikml

Amer. District Steam Co.
Holders, Ine. Lampa.
Morse, Frank W.

Hydraulic Maehlnerr.
Alton Machine Co.

Allis-Chalmers Company.

Indicators

Jas. L.

of

Mathlas.

Patent Attorneys.

The

Wesco Supply Co.
lie- Winding— Repairs.
Benton A Son.

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

Rubber Maehlnerr.
Alton Machine Co.
Schools and Colleges.
Bliss Electrical School.

Highland Park College.
Michigan College of Mines
Pratt Institute.

Second-Hand Machin'rBlssellCo.,TheF.
Gregory Electric Co.

Matthews A Bro.. W. N.
Nat'l Stamping A Elec. Wks.
Rossiter, MacGovern A Co.

Slgna, Electric.
Hailer Machine Co.
Sleeving, Braided.

Pipe Bending MaCo.

Manhattan Elec. Supply Co.
North Electric Co.

Stromberg-Carlson Tel. M.Co.
Co.

Chicago Telephone Co

Time Swltchea.
Bissell Co.,

The

F.

Toggle Bolta.
(See Bolts, Toggle.)

A

Sons, Mathlas.
Co.

Torches.

Lamp A Brass
Transformers.
Zeldler

Co.

Allis-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.
Ft.

Wayne

Elec. Works, Inc.

General Electric Co.

Kuhlman

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Else. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wssco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Trucks, Electric Car.
General Electric Co.

Westinghouse

A

El.

Mfg. Co.

Turblnea, Steam.
Allis-Chalmers Co.

Belden Mfg. Co.
Solder, Self Fluxing;.
Belden Mfg. Co.

General Electric Co.
Westinghouse Machine Co.

Sticks,

Salt

E. R.

Turbine Water Wheels
Allis-Chalmers Co.
Leffel A Co., Jas.

Vacuum Drying.

Western Electric Co.

Devine Co., Joseph P.

Vulcanised Fibre.

Acme Wire

Co.

Schureman

Co., J. L.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Spark Coils.
Acme Wire Co.
Speaking Tubea.
Elec.

Central Electric Co.
International TeL Mfg. Co.
Kellogg Switchb. A Sup. Co.

Klein

General Electric Co.

and Paste.
A Son,

boards.

American El. Telephone Co
Automatic Electric Co.
Bissell Co., TheF.

Tools, Pneumatic.
Chicago Pneumatic Tool

Cutler-Hammer Mfg. Co.

Crollus

Niagara Tachometer and Instrument Co.

Tools.

Rheostats.

Soldering

ographs.

Western Electric Co.

Supply Co.

and Dealgnera.

Niagara Tachometer
strument Co.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Bissell Co.,

TheF.

Central Electric Co.

& Mfg. Co.
A Cble Co.
Driver-Harris Wire Co.
General Electric Co.

Ins. Wire
Crescent Ins. Wire

A

In-

Electrical Inst.Co.

Speed Recorders.

Co.

Wire Rope Maehlnerr*
Alton Machine Co.
Wires and CablesMagnet Wirea.

Chicago

A

In-

.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co
India Rubber A Gutta Ferchs
Insulating Co.

Kellogg Switch.

Springs.

A

Sup. Co.

Manross, F. N.
Staples.
Blak« Signal A Mfg. Co.

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co

Steel Gains.

Okonite

Co., The.

Phillips,

Eugene

F.

Phillips Insulated

Stokera.

Phosphor Bronze Sm. Co. Ltd.
Seymour Mfg Co.

Co., Thos.

Rail Joint Company,

and Switches.)

(See Cut-outs

Wesco Supply

Rail Joints.

Railway Supplies.

Swltchea.

Tachometers and Tach-

Telephone Service.

Steel Gain Mfg. Co.

May.

Phosphor Bronae.

Wrigley

Maehlnerr*

Allis-Chalmers Company.
Jeffrey Mfg. Co.

Weston
Co.

Motors)

chines.
Chicago Pneumatic Tool

Co.

Power Tranamiaaion

Niagara Tachometer
strument Co.

Dynamos and

A

Portables.
Plume A Atwood Mfg.

.

Amer. Elect'l Supply Co.
BlsBell Co., The F.
Central Electric Co.
Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Telephones. Telephone
Material and Switch-

Wilson Co., Jas. I. M.
Worcester Co., 0. H.
Polish (Metal).
Hoffman, Geo. W.
Porcelain Specialties.
Peru Electric Mfg. Co.

Speed Indicators.

Nlppera and Pliera.
Bain, Foree

Perrlzo A Bona.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Co.

Mfra.

Allis-Chalmers Company.

A Sons.

Berthold A Jennings.
Bruer, Will F.
Fowler A Co.,John H.
Kellogg Switch. A Sup. Co.
Llndsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.

Haller Machine Co.

Hoffmann, EmilR.

Klein

A Taussig.

Abe lei

Western Electric Co.
Specialties, Electrical

Model and Machine Shop.
(See

Poles and Ties.

Ostrander A Co., W. R.
Wobco Supply Co.

Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Motora

Supplies, General Elec.

J. L.

Pole Changers,
Sandwich Pole Changer Co.

Manhattan

Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Westinghouse El. A Mfg.
Mining Maehlnerr.

Poles, Arc Lamp.
Mott Iron Works,

A Co., John A.

National Battery Co.
Willard Storage Bat. Co.

Central Electric Co.

Mica.

Hensel

Inc.

Solenoids.

Linemen's Climbers.
Klein A Sons, Mathlas.
Magnets, Autoni. Wound
Acme Wire Co.
(See Wires

Sheet.
Baker A Co.

Chicago Edison Co.
Gregory Electric Co.

Wesco Supply Co.
Western Electric Co.

Governors, Water Wheel
and steam Turbine.

Irad

Westinghouse

Elee.

Haller Machine Co.
Phoenix Glass Co.

Alpbabetloal

Bissell Co., The F.
Central Electric Co.
Excello Arc Lamp Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Mining Apparatus,

Silver, Sheet

Seymour Mfg. Co.
Globea, Reflectors
Shadea.

Camps, Aro.

Ajax Line Material Co.

Fuaea and Fuae Wire.

A Sons,

Mica Insulator Co.
Munsell A Co. Eugene.
National India Rubber Co.
New York Insulated Wire Co
Okonite Co., The;
Phillips Insulated Wire Co
Simplex Electrical Co.
Standard Underground 0. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Line Material.

Stow Mfg. Co.

Robertson

Chicago Edison Co.
Indiana Rub. A 1ns. Wire Co.
Johns-Manvllle Co., H. W.
Kartavert Mfg. Co.
Manhattan Elec. Supply Co.

Ft.

Flaahera.

German

Insulators and Insulating Materials).

Chicago Edison Co.
Columbia Incan. Lamp Co.
Edison Decorative A Minia-

General Electric Co.
Robblns A Myers Co.
Wesco Supply Co.

Williamson A Co.

Maehlnerr.

Alton Machine Co.

Bissell Co.,

Crocker- Wheeler Co.
Edison Mfg. Co.

The

A Insurance Co.

Lamps, Incandescent.

Fana and Fan Motora.

Bissell Co.,

Steam Boiler In

Hartford

Insulating

Benjamin Elec. Mfg. Co.
Morse, Frank W.

Engines, Steam.

Steam).

Badt, F. B.

Baker*

Weston Electrical

Inanrance

,

Electro-Magnets.
Acme Wire Co.

Bissell Co.,

Robblns A Myers Co.
Stanley— G. I. Elec, Mfg. Co.
Stow Manufacturing Co.

Westinghouse

Roller.

Plgnolet, L. M.
Robert Inst. Co., The.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co

Central Electric Co.

General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Electric

Inc.

Flexible Shafta.

P.

Crocker-Wheeler Co.
Ft.

Wks.

Elec.

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Central Electric Co.

Chicago Edison Co.
Crouse-Hlnds Co.

Wayne

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Wayne

<fc

Central Electric Co.

Central Electric Co.
Ft.

Co.

American Electrical Works.

F.

Century Electric Co-

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Ft.

The

Central Electric Co.

Central Electric Co.
Maine Hub Mfg. Co.

Cutter Elec.

(Recording and Testing.)

lias, Uasollne
oil.
Allis-Chalmers Company.
American Diesel~Engine Co.
Otto Gas Engine Works.

Ajax Line Material Co.

A

Electrical Inatrumenta.
Bissell Co.,

Acme Wire
Inspection

M

!

I

I

Induction Coils.

spectlon

W. H.

Stanley—G. I. Elec. Mfg. Co.
Willis. G. M.

and

Cord.

Keough Bros.

Schott,

Engines,

Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Bissell Co., TheF.
Central Electric Co.
Century Electric Co.

Jeffrey Mfg. Co.

Wayne

Contractor, .Electric

Allis-Chalmers Company.

Alton Machine Co.
National Brake A Elec. Co.

I

Machado A

J.

Dynamoa and Motora.

Castings.

Ft.

Cope, T.

Alton Machine Co.
Devine Co., Joseph

Chicago Edison Co.
National Carbon Co.
Belslnger, Hugo.
Speer Carbon Co.
Wesco Supply Co.

A

Conduit Rods.

Drying Machinery.

Plate*.

Cutter Elec.

Elec. Mfg. Co.

I.

Central Electric Co.
Crouse- Hinds Co.
Gest, G. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.

Manhattan

Co.

Co., E.

American Circular Loom Co.
American Conduit Company.

Central Electric Co.

Western Electric Co.

I

Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.
Sargent A Lundy.

Conduits.

Annunciators.

Rock Island Battery
Wesco Supply Co.

I

Condenaera, Electric.

BoJden Anchor Co.
Matthews A Bro., W. N.

Manhattan Elec. Supply Co.

I

I

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Platinum, Wire and

& Tel.)

Central Electric Co.
Edison Mfg. Co.

Works:

I

I

34th Street

New York City

Commutator Compound.
Crollus A Son, E. R.

Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W.

Anchors.

M

I

West

1

Wire Co

Roebling's Sons Co.. J. A.
Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable Co.

Westinghouse Machine Co.

Storage Batteries.
American Battery Co.
Chicago Pneumatic Tool Co

Simplex Electrical Co.
Standard Underground Cable

Electric Storage Battery Co.
General Storage Battery Co.
Gould Storage Battery Co.

Wesco Supply

Aclvertisemonts See Page

3.

Co,
Co.

Western Electric Company
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THE
Incandescent

announce
the undersigned company
THIS
market a New Incandescent Lamp, and hereby
is

that

to

is

now

solicits

For
a

long time

a

it

"up

to you,"

Mr.

Lamp

owing to the present
lamp manufacturers.

to enter the field,

high price and dictatorial policy of the association of
is

your patronage.

has been recognized that the time was ripe for

new lamp manufacturing company
It

putting on the

Buyer, to say whether the Czars of the

business shall dictate to you the price

you

shall

Lamp

pay for lamps.

WE OFFER YOU A STRICTLY FIRST CLASS LAMP AT A
REASONABLE PRICE—AND THAT PRICE IS LESS THAN THE "ASSOCIATION PRICE!"
As we mean

business and

want your

to investigate us fully, financially
to the First National

Bank of

Give us a

St.

trial

we

trade,

urge you to "look us up,"

and otherwise, and we, therefore, refer you

Bank of Emporium,

Pa.,

and the Farmers

&

Merchants

Marys, Pa.

order for a barrel and

let us

prove our proposition.

NOVELTY INCANDESCENT LAMP
St.

Marys, Elk Co., Penna.

CO.
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pu^oses
STORAGE
^m
%0 M

M

1M

Bi

Manufactured by

i

RATTFRIF^
Wfl
LulLU

1
RELIABLE

I

I

THE WILLARD STORAGE
BATTERY co
CLEVELAND. OHIO
-

1*

Amtamlatnr

Unit

National lattrnj Ckmpatuj
ELECTRIC STORAGE BATTERIES
Branch

NEW

IF"

BUFFALO,

YORK, CHICAGO

YOU ARE INTERESTED

N. Y.

STORAGE BATTERIES

IN

IT

WILL RAY YOU TO

WRITE!
WRITE!!
WRITE!!!
and
MUCH CONTESTED BUT VICTORIOUS
HENS EL STORAGE BATTERY

And Learn the

JOHN

Offices:

Merits

HENSEL &

A.

CO.,

II

the

of

Details

and

1

The

NOTICE
This

is

CHICAGO

3 ELDREDGE COURT, Near Michigan Avenue

Electrician Publishing Co., 507 Marquette Bltlg.,

Headquarters

Chicago.

the

Write

for all

latest Electrical

Books

for Catalogue.

Holden Anchor
It

always

pulls square

in the earth

and never

AMERICAN ELECTRICAL SUPPLY CO

pulls out.

We

make Anchors
5^x10 in. to 10x30 in.
One man can install
the anchors in 20 to 30
minutes.
Write us for prices.

The Holden Anchor Co.

mi
ts^y

Material, Good Service,
Correct Prices on Electrical
Supplies? If you are, let us
hear from you.

for Clroultxr

25,000

Write

miles
in use

Catalog

freely;

for

&

69 Park Place

NEW YORK

0en
Inillt Pn
dllllll llll.,

-

Offices: 29

W.

NEW YORK

34th St.

CITY

Branch Selling Agencies:

Cincinnati, 0.,
Denver, Colo.; Pittsbnrg, Pa.; St. Lonis.Mo.; St. Panl, Minn.
Chicago,

111.;

electrical

ideas

and

glibly,

you

will be

electrical

progress by perusing

TACHOMETERS

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum attention.

The type "C" instrument shown

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
not practical.
make instruments
that will exactly meet your requirements. Write for catalogue.

We

Niagara Tachometer
and Instrument Go.

xccounnAA/ersr. 'X/TcWsrco

flow

discusses electrical sub-

the Western Electrician 52 times a year.

NIAGARA

ELECTRO-MAGNETS

,

pretty safe in assuming that he keeps in

touch with

TIlO Rail
I IIC
nail

AND GOOD
WE SELL //

a man's

when he

jects intelligently

0. W. McCANDLESS&CO.
Licensed Manufacturers
67

y.tCTRIc^\

CHICAGO

ST.

When

LAMPS

1

Good

Over

R.

Send

ARE YOU SEEKING

211-213 LAKE

DES MOINES, IOWA

EMPIR.E
MINIATV E

s^GftCx

NIAGARA FALLS,

N. Y.
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BOSSERT
BOXES
BEST
BECAUSE
They
steel,

are

sealed

may

one piece

of

drawn

which

the

leaves a perfectly clean round

without the

always

from

outlets

be removed by a sharp blow of the

hammer. This
hole,

of

plugged with a sufficient number of her-

metically

plugs

made

filing

or

when

necessary

reaming that
cast-iron

is

boxes

are used.

Tkey Are the Only

DRAWN STEEL OUTLET BOXES
and the saving

in

this construction

is

breakage resulting from
another item that should

render their choice a matter of course.
Contractors

who have

figured the

time

ream and file holes in cast-iron
boxes know what that item amounts to,

required to

and they

Why

now

specify Bossert Boxes.

not do the

same

yourself?

booklet will be of use to you.

Our

Write for

it.

Bossert Electric Construction Co.
.Works and

Office,

Utica, N. Y.

July 28, 1906
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FOR Y00

NOW READY

21 to 23 Candle
power at 2 watts
per Candle

Voltages 104-120
For Direct Current
Circuits

Highest efficiency ever
attained in an Incandescent Lamp.

Average Life
700 Hours

Metallized

Filament.

Metallized

25 and 50 C. P.
Downward.

High Candlepowers.
Diffusing or Concentrating Reflectors.

WRITE

Filament.

FOR

PARTICULARS

THE FOSTORIA INCAN. LAMP CO
FOSTORIA,

dOOKFORTHE,

license!

LABEL

O.

\

Branches and Agencies

in

all

Cities

WESTERN ELECTRICIAN

July 28, 1906

SNAPPER

Sounder, with which

We

good Morse can be "sent."

make

11

telegraph apparatus of every

description.
Catalogue No. 2 1 is a 700 page encyclopaedia
or "Something Electrical for Everybody
11

Manhattan
32

Cortlandt

Electrical Supply Co.
Street
88 Fifth Avenue
1

NEW YORK

CHICAGO

AS SIMPLE AS ITS NAME

MONARCH
PBISMO
CLUSTERS

—

-OF-

The Telephone
By J.E.HOMANS, A. M.
352 pages.
Cloth, Price $1.00.

An up-to-date, practical treatise on the
installation, care
theory,
construction,
and management of telephones and their
appliances.
Sent prepaid on receipt of price.
Electrician Publishing Co.,

P Arc-Burst

List Prices Style

Complete with tipless lamps and
Prismo glass shades on all lamps.

507 Marquette

H
NO.
No. Lamps.
Cat.

P43
P44
P45
P46

Total
C. P.

90-130 200-250

120
150
185
225

812 00 813 00
13 60
14 80
15 20
16 60
16 80
18 40

3

4
5
6

For Turn
81.40 to

Volts.

Down

Chicago,

Building,

III.

TELEPHONE

Volts.

feature, add

list.

TROUBLES

HOW TO

Specify lamp voltage.

By W. H.

FIND THEM,"

HYDE

Frosted lamps will be furnished
unless otherwise ordered.

and

J.

A.

McMANMAN,

Type "W"

FORMERLY

HAS KINS' TELEPHONE TROUBLES.

Write for Discounts
This little book Is strictly up-to-date on all
matters pertaining to telephone troubles and
their remedies.

Designed

Motor Protection

Sent Postpaid for 25c.

New

(ninth)

edition

just

out,

Especially for

52 pages

connections. A complete hand-book for telephone inspectors.

Many diagrams showing

Telephone exchange managers and employes
book a great help In locating telephone troubles and remedies therefor.

will find this

ELECTRICIAN PUBLISHING CO.,
507 Marquette

"MONARCH SPECIAL"
with Prismo shade and holder

We

can furnish any

style of

Incandescent

Lamp

Bldg.. Chicago.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

OFFERED
LOCATIONS

Made
or

in single, double and triple pole, for Direct

Alternating

Currents.

with Underload.

No

Can

also be

supplied

Voltage or Limit Features

if desired.

Write

for

BULLETIN

No. 19

on Motor Protection.

WITH
Satisfactory Inducements,

The Monarch

Favorable

Good

Healthful

Electric Mfg.

Freight

Labor

Rates,

Conditions,

Communities,

ON THE LINES OF
THE ILLINOIS CENTRAL

WARREN, OHIO,

R.

THE CUTTER.

R.

AND THE

Co.
U. S. A.

YAZOO

&

For

information and descriptive pam-

full

MISSISSIPPI VALLEY

R. R.

phlet address

(Licensed Manufacturers)

J.

C.

CLAIR,

Industrial Commissioner,
I

Park Row, Chicago,

111

19th.

CO.

and Hamilton Streets

PHILADELPHIA

WESTERN ELECTRICIAN
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Wagner
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Electric Mfg.

flain Office

and Factory,

Switchboard

Company

St. Louis, U. S. A.

Instruments

OF PRECISION

BED

TYPES
Horizontal Edgewise
Flush or Back of Board flounting
Vertical

Illuminated

Non=Illuminated

Fan Shape

Edgewise
Large and Small Round Type

Our
plete.
of the

line of

Switchboard Instruments is com=
in every respect the requirements

They fill
most exacting engineers.

Switchboard builders will find these Instruments
appearance, absolutely accurate. We
are carrying a large stock of standard Instruments
ready for immediate shipment.

handsome

in

Every Contractor should have a copy

of

our bulletin 67-D

WESTERN ELECTRICIAN

July 28, 1906
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General Electric Company
Small Polyphase Motors
Low Temperature
No cast iron shell around

Large Power

which
Improved

core,

entirely exposed to air.
rotor construction increases ven=
tilation.
Exposing stator laminations increases heat radiation.

Greater power from same weight.
Less space per horse=power.
Less
weight
horse-power.
per
Less
weight supported by driven ma=
chine. Wider range of usefulness.

Efficient design.

Plenty of high=grade

is

No waste

active material.

weight.

Every pound has

No

useless active or
inactive weight.

its

purpose.
Small Polyphase Induction Motor
Frame of Exhaust Fan

Mounted on

Principal Office

Chicago Office

Monadnock

Schenectady, N. Y.

Bldg.

RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

RENT

WATTMETER

Sales Offices in

IN

All Large Cities

DIRECT AND ALTERNATING CURRENT

GENERATORS
FOR

THE WORLD

LIGHTING,

4

POWER AND

FREQUENCY CHANGERS, each
like

above,

Power

furnished

Co., St. Louis,

the

RY. SERVICE

1,000 K. W. capacity,
Union Electric Light &

Mo.

NATIONAL BRAKE &

DUNCAN ELECTRIC MFC.
LAFAYETTE

INDIANA,

CO.
U. 8. A.

COMPANY
ELECTRIC
MIL WAUKEE
Generai Sales Office, 519 First National Bank Building, Chicago

WESTERN ELECTRICIAN
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Edison Miniature Lamps

July 28, 1906

ADAMS SECONDARY GENERATOR
a money-saver and a practical de-

is

.FOR..

vice for operating annunciator systems,

NOVELTY DEVICES

and

gaslighters

bells

of

all

kinds,

without expense after
once installed. Wherever an all-day

absolutely

For use in electric flashlights, candlesticks, pocket lanterns,
carriage and bicycle lamps, clock lights for bedrooms, ruby
lanterns for photography, and for optical, dental and surgical
instruments.

alternating

is

available this instrument

can be employed to immense advan-

Write

tage.

for bulletin.

All types supplied— accurately
rated

"EVERYTHING ELECTRICAL"

THE WESCO SUPPLY CO.

EDISON DECORATIVE AND MINIATURE

Telephone Lamps
Candelabra Lamps
Decorative

—carefully selected.
LAMP DEPARTMENT

Ft.

Worth, Texas

ST. LOUIS,

MO.

Lamps

General Electric Company, Harrison, N.J.
(512)

Ha f/T

a

Of

wi " save vou money in y° ur re P air
machines.
I work as well as In your new

n/^'rVTf^

111 I \MS
wlAm.A-*V/A

/Vl**
I Lj
iT

I

the best materials and

CHICAGO MICA

is

,

t

,

s

MICA

good insulation— made out of

sold at reasonable prices.

VALPARAISO, IND.

CO.

Qualities, in any
at Lowest Prices

EUGENE MUNSELL AND CO.
NBW YORK and CHICAGO

INSULATION ^t
Micanite, LInotape,

Cloth and

PERFECT

ELECTRICALLY

all

Form

is

I. C, Compound, Empire
For Years the Standard.

M.

Paper,

MICA INSULATOR

CO.,

Originators

NEW YORK and CHICAGO

"Pen"

'X

N. E. Code Standard

CARTRIDGE
0-30 Amp., 260 V.

42 Broadway, New York
have

pronounced

been

perfect

by

terminal

*

unbiased

all
is

blocks.

found

by
no other
heavy and

formed,

make

and

the

bronze

A

market.

completely surrounds
a

short

All terminals are

porcelain,

Our

"UNIT" ENAMELED

wall

metal parts,

all

circuit

Measure low and nigh voltages!
besides amperes and ordinary

L* M.

PIGNOLET
New York

YOU J^E>E>r> IT!
Cale's Commutator

Compound.
The Only Article That
Will keep the Commutator In good condition and prevent cutting.

Will

Prevent Sparking.

Absolutely will not

gum

the brushes.

per dozen.
Send 50c. for trial stick.
FOB SALE BY ALL SUPPLY HOUSES OB
Sole Manufacturers,

50c. per stick. 85.00

fuses can be used.

prices will interest you.

alog of portable and switchboard voltmeters and ammeters.
78-80 Cortlflodt St.

impossible.

and any make of

resistance*. They are inexpensive and reliable. Bend for cat-

SIMPLEX ELECTRIC HEATING CO.
Cambridgeport, Mass.

countersunk in the

line,

VOLT-

AMMETERS

RHEOSTATS

preventing the clips from

becoming out of

New Code

safest blocks

porcelain

3-in-l

SEND FOR 61-PAGE CATALOGUE

a perfect contact with

"Peru" Blocks are the

making

Electric Healing Apparatus

in

the fuse.

on the

31-60 Amp., 250 V.

Every

critics.

All brass parts are

properly
springs

electrically

completely protected

porcelain, a feature

31-60 Amp., 250 V.

Don't Buckle

FUSE BLOCKS

May

we quote you on your next order?

k.

Mclennan & co. jRoom

411, Inter

Ocean bldg., uuuearoorn

St.,

CHICAGO.

Trade Mark

PERU ELECTRIC MFG.

CO,

L

PERU, INDIANA

IFAKKSLI^E
Reg

U. S. Pat.

Office

Specialties

U.S.

METAL POLISH

I

Z95

Send postal for booklet
and prices to

Geo.W.
E.

Hoffman

Washington

St. INQIANflPnuS.lHD.

JOHN

L.

GLEASON.

Patentee

and Manufacturer

JAMAICA PLAIN .... MASS.
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EUGENE

FRANK N. PHILLIPS, Pres.

K.

PHILLIPS, V. P. C. H. WAGENSE1L, Treas. C.R. REMINGTON,

15

Jr., Sec.

It

#

1

I

I

Stombaugh Guy Anchors

!

BARE AND INSULATED ELECTRIC WIRE,

/

Are

STOMBAUGH GUY ANCHORS
SCREW INTO THE GROUND

ANNUNCIATOR WIRES.

When

New Yoke Store, W.

J. Watson, 26 Cortlandt St.
Chicago Office, P. E. Donohoe, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

strain
give.

SHOWING THE DETAIL

I.

of the

WILLIAMSON

R.

CHAS. C. UMMACH,
SCC'Y AND TREAS.

6.

CO.

AND DEALERS

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

in at the proper depth they are set. The
can then be put on without fear of any back

You

MANUFACTURERS

The lower part shows the square mallea
and the square shank of the anchor.

203 North 2d Street
Eastern Office:

Chicago
Hon. Edw. S. Lacey
Jomptroller of Currency
Bankers National Bank, Chicago
Hon. CharleB G. Dawes
Ex-TJ. S. Comptroller of Currency
Central Trust Co. of 111 Chicago
Hon. Hoke Smith
Ex-U. S. Secretary of the Interior

Suite 947-48-49

Monadnock Block

CHICAGO

Automatic Fire Protection Co.
Chicago
Chicago Battery Co., Chicago
Bankers National Bank, Chicago

.

Atlanta, Ga.

&

M.KLEIN

SON.

TOOLS

For Electrical Worker*

and Line Builders.
MATHIAS KLEIN & SONS.
81

W. Van Buren

Chicago,

St.

ST.
St.,

Slow-Burning Weatherprool

PATENTS

and Ideal Wire.

Twin City Rapid Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

Prices

and Samples on Application.

Phillips Insulated
Office

and

Factory;:

Wire Co,

PAWTUCKET.

R.

I.

III.

The Western
W.

R.

OSTRANDER &

CO.

Manufacturers and Dealers
in all kinds of

Bells, Annunciators,

Speaking Tubes,

pages of
matter and

reading

NEW YORK

1575 illustrations.
This

SEND FOR 600 PAGE CATALOGUE

3126 columns

is

T

Equivalent in

amount

Poles
In Iron

Arc
Lamp Brackets

3,000,000

or about

words.

J^V Ornamental. mJy

Lamp

trician published J 042

Etc.

Factory:
1431 to 1439 DkKalb Aye.,
Brooklyn, N. Y.

T Arc

Elec-

LARGE

Electrical Supplies,

22 DEY ST.,

LOUIS
New York

In 1905

Send 2c stamp lor new catalogue No. 6 of

KLEIN'S

-

Taylor Bldg., Cortlandt

"0. K." Weatherproof Wins,

GEORGE T. MAT, JR.
Patent Lawyer and Solicitor of
U. S. and Foreign Patents

Patent and Trade Mark Causes
REFERENCES BY PERMISSION
American Terra Cotta and C. Co. Swedish-American Telephone Co.
Chamber of Commerce Bldg.
"West Jackson Boul., Chicago
Chicago
Earth Manufacturing Co.
American Locomotive Equip. Co.
Elevators, Milwaukee, Wis.
and H. H. Gross, Prest., Chicago
Knickerbocker Company
The
Atlas Railway Supply Co. and
Jas. G. MoMichael, Prest., Chicago Dast Separators, Jackson, Mioh.

Ex U.S.

203

NATIONAL CODE STANDARD

Trade Marks, Labels, Copyrights— Corporations.
Hon. James H. Eckels
8. Comptroller of Currency
Commercial National Bank

MATTHEWS & BRO.

W. N.

The middle shows the square wrench and

ELKHART, INC.

FOREE BAIN
Telephones
Patent Lawyer and Expert in Electricity and Mechanics Automatio 8792
20 Years' Practical Experience as Electrical and
Harrison 792
Mechanical Engineer and Expert in Patent Causes

Ex-U.

are sure.

An anchor Is as strong as Its weakest part.
Stombaugh Guy Anchors have no weak parts.

CHICAGO

CO.,

FOREE BAIN & MAY

eye.

ble key

TRANSFORMERS

KUHLMAN ELECTRIC

B ANCHOR AND
WRENCH.

Blidlng handles locked to the anchor by
the eye.

IN

WASHINGTON STREET,

S8-90-92 W.

NEW TYPE

The upper part shows the new malleable

GAS, ELECTRIC AND COMBINATION. FIXTURES

manufacturers of

rivets.

equals the strength of the rod.

CABLES FOR AERIAL AND UNDERGROUND USE.

RICHARD WILLIAMSON,
PRESIDENT

and

pins

They are made of one piece.
The threading of the eyes on the Type B Anchors

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

R.

weakened by welds or holes

not

for

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

RODS OF

THE

AMERICAN ELECTRICAL WORKS,
PROVH)E\CF

to

23 average

Books.
book basis $46

$2

technical

On

the

worth given

for

$3.

ORNAMENTAL

you

are not a sub-

scriber,

send in your

If

ELECTROLIERS
for public buildings,
hotels, etc.

'

In bronze and Iron
Catalogues on application

order

THEJ.LMOTT
IRON WORKS
84-90

Beekman St

New York

1

Copyright, 1905

by The J. L. Mott
Iron Works.

by The

J. L.

Mott

Ironworks

now.

Western
507 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN

WANTED, FOB SALE
WANT

and

COIiUMN

advertise-

ment* (jo words or Uss),

$1.50 an
je each.

similar

insertion/

ROSSITER, MacGOVERN
OPPBH
Belted
Connected

less),
ments {Jo words
tertian; additional words ae each.

<«•

WANTED

POSITION

As superlu ten dent or manager of electric lighting and power station. Can come about Aug.
10th. Must change climate on account of my
wife's health; desire position in lake regions.
Will come on trial if desired. For past 6

years been general manager of lighting and
power station operating 24 hours daily, and am
familiar with every detail of the buiiness.
Address Box 617, care Western
Age 27.
Electrician, 507 Marquette Bldg., Chicago.

POSITION

WANTED

As draughtsman on electrical machinery.
Four years' experience in direct current generators, motors and switchboards. Best of references. Can come August 1. Age 26.
Address Box 621, care of Western Electrician, 607 Marquette Building, Chicago, 111.

300-HP.

Westlnghouse.

150-HP.

Westlnghouse, 200 volts,

type C, 580

volts,

C. motors. 25 Cycle,
200-HP. Westlnghouse, 200
575

type O, 850

14-

type A,

volts,

3 Phase.
volts,

type

C,

volts,

type

0,

RPM.

2- 150-HP.

RPM.

Westlnghouse,

200

575 RPM.
15-HP. Stanley, 500 volts, 1,152 RPM.
100-HP. G. E., 2,200 volts, class 6-100-500,
5-HP. G E., 200 volts, type O, 1,200 RPM.
Form I*.
1,500-KW. Westlnghouse, 25-cycle, S-ptaaee, 15,60-HP. Westlnghouse,
220-440
voltB, 480
000 volts, 80 RPM, direct-connected to
RPM.
Hamilton-Corliss horizontal cross-compound
20-HP. Westlnghouse, 220-440 volts, type O,
engine, SO and 60 by 60 Inches.
720 RPM.
400-KW. Westlnghouse, 1,150 volts, 2-pbase,
S-6-HP. G. E., 220-440 volt, type I, 750
speed 150 RPM, 60-cycle, direct-connected
RPM.
to Williams
vertical non-condensing enA. C. Motors, 25 Cycle, 2 Phase,
gine, 15 by 25.
75-KW. Westlnghouse, 60-cycle, single-phase, 2—200-HP. Westlnghouse, 400 volts, type O,
440 volts, 260 RPM, direct-connected to
480 RPM.
Fischer 125-HP. engine.
75-HP. Westlnghouse, 400 volts, 480 RPM.
This is only a PARTIAL LIST.
have the standard sizes of nearly all the larger
manufacturing companies. Send us your specifications.

SI ate 6t.

HEW YORK "%°%l«:W a

17 Battery Place,

BOSTON, MASS.

qI

of the Air

Hammers

«-

/O

7

Because they do more work,

liable to infringement.

Fisher Building,

CHICAGO

95 Liberty Street,

TORONTO and

NEW YORK

NORTHERN LIGHTING OUTFITS
a Northern Dynamo and any type of steam, gas, kerosene or gasoline
engine specified by the purchaser. If desired, we select an engine best suited to
the requirements. Northern Dynamos are so designed that they can be readily
connected to most any make of engine. They are so simple that anyone can
operate them, thus making them very desirable for operation In isolated plants.
Booklet No, 2540-A shows numerous applications

Embody

of Northern

Dynamos

;

;

1500

EMIL

2500

1

5000

Tel.

or

K

1100 or 2300
volts.
Gen'l Electric, 125 K.W., three-phase type, A
T B, revolving field.
Wcstinghouse, 250 K.W.,three-ph., revolving
field, 6000 volts.

125
1

3
1
1
1

1
1

TO

133

THE
»-

points in

Vt.,

many

&

Ret.

other

Canada and New England.

F. H.

by securing subscriptions

We can help you.

CO.

Sts.

CHICACO

507 Marquette Building

CHICAGO.

St.,

SOMETHING NEW
A. B. C.
...OF...

ELECTRICAL

i

EXPERIMENTS

•'-

--'

-.:v.-::^..:v.v::— -.

BY

to the Western Electrician

Ask us

>-

W.

J.

CLARKE.

This is a practical, up-to-date, elementary book for the boy or student interested in electricity, and fills a long felt
It tells in plain language how to
experiment with Batteries,
Magnets, Telegraph, Telephone, Electric
Bells, Induction Coils, X Rays, Wireless
Telegraphy, Dynamos and Motors.

want.

make and

146 Pages. 129

for terms.

PRICE,

Ilia.

Cloth.

$1.00.

Sent postage paid, on receipt of price.

WESTERN ELECTRICIAN

CHICACO

TRISTRAM,

97 Adams

Make Money on the Side

We

As your ad in the Western
you will never be blue.

Proportionate rates to

SPRiNGFlELDVOHIO.
•^'-'-

are now located In our new shops, the
largest Repair Shops in this country. Send
for our flonthly Bargain Sheet Bhowing complete stock with net prices.

and Lincoln

RUTLAND,

Ret.

Assistant General Passenger Agent,

CYCLES

GREGORY ELECTRIC

& 19.

Selling dates same as to
Concord.

R0BBINS8c MYERS CO. >
-

LlghtB
900 Westlnghouse, 45 K.W., latest type.
1200 Wentintfhouse, CO K.W., 1100 volts.
1200 General Electric, A, 60, 1100 volts.
2000 Wood, 100 K.W., type W. A. L.
240 WestintrhotiHe, 120 K.W., 1100 or 2200 volts.
2400 General Electric, 120 K.W., type A. S., 2200 v.
2400 General Electric, 120 KW., type A, 120.
3000 Stanley, Inductor type 150 K.W., two-phase.

Cor. 16th

Main 1664

ARE WELL MADE AND YOll'lL LIKE THEM
FOR ALU DIRECT CURRENT CIRCUITS

2200 volts.

1

5

a Specialty

W. JACKSON BOUL.

volts.

1

and July

$21.00

MOTQRS-DYNAMOS-FANSf

volts.

1100

& 22; Sept.

Selling dates same as to
Concord.

HOFFMANN

R.

Experimental

71-75

General Electric, 75 K.W., three-phase, 3300

K.W., two-phase,

18; Aag. 8

$22.50

^'DARD

1

75

15 to 30

MODEL AND MACHINE
WORKS
Work

ALTERNATORS-60 CYCLES

Westlnghouse, 75 K.W., two-phase,

and Return.

On sale June

;

For Sale— Bargains

Warren-Medberry,

CONCORD

$21.00

and Return.

sale dally.

For complete details as to stop-overs, etc, address

300-Horsepower Shepherd Engine made by
Shepherd Engineering Company, Franklin, Pa.

1500

On

;

FOR SALE CHEAP

1500

$20.00

dally.

PORTLAND, Me., &

Northern Electrical Mfg. Co., Engineers, Manufacturers, Madison, Wis., U. S. A.
OFFICES: 425 Monadnock Block, Chicago; Temporary Office. 67 Blake Block, Oakland,
Cal. 21 East Fifth St., St. Paul. Minn. 1236 Wells Bldg., Milwaukee, Wis. 801 Land
Title Bldg., Philadelphia, Pa. 200 Equitable Bldg., Boston, Mass.; 29 Broadway, N.Y.

GERMANY

1

On sale

679

to various types of engines

Return.

$14 .40

MONTREAL

RUDOLPH MOSSE

1

Orange, N. J.

afcetide Ave.,

FROM CHICACO.

Chicago Pneumatic Tool Company

reasonable.

Lights
000 WestinghouBe, 45 K.W., single phase.
1200 Westinghouee, 60 K.W., two-phase, IlOa volts.
1500 General Electric, 76 K.W., three-phase, 2200

i

Wabash.
Excursions

u;

require less repairs, represent bas

Address Box 619,
Marquette

2

COIL
Reduced from $3.25 to $2.50
Contains more copper than
any other, but the great demand has enabled us to reduce the price. With the
Edison Battery it gives the most gas or gasoline

EDISON MANUFACTURING CO.

THE KIND YOU HAVE ALWAYS

Factory for novelties in Pearl,
Fringes for Lamps, Lamp Shades,
etc., seeks experienced representative. Offered under J.D. 6576bef.

2

SPARK

"Little Giant."

Why?

Ann&berger

18

EDISON

of the Air Drills used are Boyer, Keller or

/

Single valve vertical cross compound, center
crank. Perfect condition. Not run more than 90
days. Engine will be sold at sacrifice.
"Was
built for direct connection to dynamo.
The Southbbn Illikois Construction Co.
East St. Louis, 111.
"Dept. P."

the necessary buildings and 3-mile transmission
line, located In the vicinity of Williston, N.D.
Particulars may be obtained from the Chief Engineer, U. S. Reclamation Service, Washington,
D. C„ or from H. A. gtorrs, Electrical Engineer,
Williston, N. D.
E. A. Hitchcock, Secretary.
July 3, 1906. The date of opening bids for
the above desoribed work has been changed
from July 9, 1906, to August 14, 1906.
Thos. Ryan, Acting Secretary.

engine revolutions for a dollar. This is scientifically proved in "Battery Sparks." Write for it.

used are Boyer or Keller.

oare of Western Electrician, 507
Building, Chicago.

.

motors aggregating 1,200 horsepower; also two
300 K. W. steam turbine generating units, a
1,000-horsepower boiler plant and accessories,

We

town of 50,000, which

BERLIN, S. W.

ington, D. C, June 4, 1906.
Sealed proposals
will be received at the office of the United
States Reclamation Service, Willlston, N. D.,
until 10 o'clock a. m.. July 9, 1906, for the Installation of steam and electric pumping plants
and electric generating and transmission apparatus, Including three pumpingstatlonscontalning centrifugal pumps of 20 and 30 cubic feet
per second capacity under heads of from 30 to
50 feet, driven by steam engines and electric

i

128 ft. fall in 13^ miles ot river flowing
217 cu. ft. per sec. minimum. Can be developed
in two dams. We own 13,000 acres and pondage would covei upwards of 3,000 acres. Stream
Price

type AS,

volts,

A.

RPM.
30-HP. Westlnghouse, 400

and are not

coal.
solicited.

2,300

E.,

E., 1,040-1,150
class 10-60-1,500.

Westlnghouse, 400 volts, type O, 850

WATER POWER FOR SALE

power by

G.

120-1,070.

EPM.
50-HP.

Agencies for electricalsupplies and machinery
of all kinds for Plttihurg, Pa., and district
Address Box 620, care of Western Electrician
507 Marquette Building, Chicago, 111.

develops

RPM.
2— 120-KW.

400 volts, type O, 490

60-KW. G.

WANTED

Correspondence

300-KW. Westlnghouse, 1,100-2,300 volts.
180-KW. G. E., 1,150 volts, type AS, 750

RPM.

Electric Light Plant in town of 3,000 to
10,000; middle West preferred. Give general
description, length of franchise and price.
Address Box 618, care of Western Electrician,
507 Marquette Bld'g, Chicago, 111.

constant. 40 miles from

DEPARTMENT OF THE INTERIOR, Wash-

CO.

A. C. Generators, 1X5-133
Cycle, Single Phase.

A. C, Units.
Direct2—30-HP. Westlnghouse, 400 volts, 720 EPM.
6— 1-HP. WestlnghouBe, 110 voltB, type 0,
1.700 RPM.
A. C. motors, 60 Cycle, 2 Phase.

84

WANTED

&

(Incorporated)

additio nal words

POSITION WANTED advertiseor
$1.00 an

July 28, 1906

Chicago

ELECTRICIAN

Electrician will be

PUBLISHING

CO.,

507 MARQUETTE BLDG., CHICAGO.

read,

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

Migh-Crado Machine
Work

of All

Correspondence

Kinds
Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments
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otometeraff

The "ORGANIZATION" boasts (we have heard)

that although

now you do

pay a higher price you get now a better lamp.

You do get a better lamp from the "ORGANI-

All this is perfectly true.

ZATION"

than before, and you likewise get a better lamp from anyone that makes

an incandescent lamp.

Why?
Simply because the

art of

making incandescent lamps

and anyone that makes a lamp nowadays ought
That's

We

all

there is to

flatter ourselves,

to

is

no longer a secret,

be able to make a good lamp.

it!

and with good cause, that we know about as much

about making a good incandescent lamp as does the

ought to!), and what's more,

we "produce

the

"ORGANIZATION" (we

goods"— you

can test them and

see for yourself.

Iff

£a
6<K>0
j.\
s

Umw

ctailu

capacity-*

<tfe "protect "buyers'

<^>w*r lwdeta«\-
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS
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IS

IS

POWER

POWER

POWER

POWER

POWER

KNOWLEDGE
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K
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b
E
E
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D
G
E

Let Us Help You

L J W
b
E
E

R

To Learn More
An Excellent ©l^ortunity to Obtain PRACTICAL Information on

ELECTRIC LIGHT PLANTS
L I W
b
E
E
R
D

G

E

THE

pithy old adage,

know

E

"Knowledge
For

things to do things.

is

Power,"

practical

supply this need, constantly arising as new

men

enter the electrical

is

We

must

To

field,

the

E

R

wanted.

so true as to be self-evident.

is

men, practical information

b

Western

new volume, entered upon the
(constituting, when finished, a complete

Electrician, beginning with the issue of July 7th, the first of the

and notable

publication of a valuable

on the subject) on

treatise

L J W
b
E
E
R
D

G
E

The Small Central Station
The
is

I.

II.

E

L I W
b
E
E

R

Practical Hints on Its Construction and Operation
subject,

b

series of articles

scope of this eminently practical work, written by experienced authorities on the
by the list of chapter headings

well indicated

:

III.

Fuel and Waterpower.

IV.

Boilers and Setting.

V.

E

VI.

R

VII.
VIII.

IX.

General Observations.
Building and Foundations.

X.

XI.
XII.

Electrical

Equipment— Generators

Instruments.

Transformers.

Operation of Boilers.

XIII.

Line Construction.

Engines.

XIV.

Distribution.

Steam Turbines.
Belting and Shafting.

— Switchboard.

Arc and Incandescent Lamps.

XV.

Cost of Plants.

XVI.

General Data.

L I W
D
E
E

R

The

articles supply data relating to small and medium-sized stations using overhead conand are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The

struction,

lJb

E

w
E

be enriched with numerous illustrations, diagrams and tables.
These articles will be of much value to all readers of the Western Electrician, new and

series will

R

old, interested in the practical

REMEMBER
began

in the

L I W
b
E
E
R

=

L J W
b
E
E

R

operation of electric-light plants.

that this noteworthy series on

Electric Light Plants

=

July 7th issue of the Western Electrician, and will run for from four to six months.

PLACE YOUR SUBSCRIPTION AT ONCE

Western

L J W
b
E
E
R
D

Electrician

507 Marquette

Bldg., Chicago
E

r^t

OWLEDGE
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POWER

POWER
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CLEAN BOILERS
keeps

off,

it

stops corrosion

and foaming.

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICACO, ILL.

BUCKEYE ENGINE
SALEM. OHIO.

Dearborn Water Treatment
made

Send gallon

&

'XASIVI.

6-1.

19

CHEMICAL WORKS,

EDOAR,

Flounder.

German

Co.

case takes off the scale,

suit the

to

of water for analysis.

U.S.A.

Telephone: Harrison 3930 and 393

Silver

in sheet, wire,

Dixon's
aphite Brushes

rods

Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

blanks, etc.

Phosphor Bronze

™

Nickel and Copper Anodes

ph Dixon Crucible Co.

THE SEYMOUR MFG. CO.
Box

667,

IN

Elevating.

Conveying.

Rock and Coal

JEFFREY

THE WORLD.

/_j

DXX

N

SEYMOUR, CONN.

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

1.

Power Transmission, Screening, Crushing Oredginq,
Coal Cutting. Hauling and Washing Machinery.

Drilling,

OUR CATALOGUES ARE TOURS FUK TUE ASKING.

TheJEFFREY M AN U FACTU Rl N G CO., Columbus,

O.,

U.S. A.

SEND FOR ILLUSTRATED CATALOGUE.

OTTO ENGINES
Bought in

1895—Been

y3 OF

Running Constantly

I

CENT

Per Kilowatt Hour

The Naugatuck News, Naugatuck,

Measured on the Switchboard

Conn., writing for supplies incidentally remarks: "The engine has been
a fine one, in fact the best investment we ever made." Surely a splendid tribute to pay to a piece of
machinery. "OTTO" design, "OTTO"

This represents the fuel cost of the
average Diesel Oil Engine plant with
This is
fuel oil at 3 cents per gallon.
not a record figure established under
It is the average pertest conditions.
formance in the purchaser's hands,
doing the purchaser's work when the
average load is even less than 50 per
cent of the rated capacity.

materials and "OTTO" workmanship
to make "OTTO" excellence.
'OTTO' engines can never be cheap,
yet are always the CHEAPEST.

combine

It

will

pay you

to investigate the
Write for a copy
illustrated catalogue.

Diesel Oil Engine.
of our

OTTO GA5 ENGINE WORKS, Phila, Pa.

new

AMERICAN DIESEL ENGINE CO.

STANDARD DF THE WORLD

I

Broadway,

I

New

York City

READ BOOKS
on

Subjects, and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

We

STURGESS WATER-WHEEL GOVERNORS
Writs lor Full Perllculmrm 0/ Our

NEW

507 Marquette Bldg., Chicago.

VERTICAL TYPE

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.
reg.trade marks

)

//^V
s&LT
^

TROY, N.Y.

TH E PHOSPHOR BRONZE SMELTINGCO.QMITED,

2200 WASHINGTON AVE.,PHILADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

ho^JHcn^'

CO.,

— DELTA METALFORGINGS
CASTINGS, STAMPINGS
and

ORIGINAL and Sole Makers

in

the U.S.

When

a man's electrical ideas flow freely; when he
subjects intelligently and glibly, you

discusses electrical
will

assuming that he keeps in touch with
progress by perusing the Western Electrician

be pretty safe

electrical

in

52 times a year.

!

SAMSON TURBINE
HIGH EFFICIENCY at ANY GATEAGE, QUICK
SPEED and GREAT POWER are the three essential points
demanded
'

of a turbine driving generator.

No

other turbine

maintains these three points to such a high degree of perfecion as the

SAMSON.

THE JAMES LEFFEL &

CO.,

307 Lagonda

i

St., Springfield, Ohio, U. S. A.
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When You Use
Reduced Telephone Rates
IN CHICAGO
-\{ the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:
#5.00
50 calls per month
5 cents each
Next additional 50 calls in the month
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each
:

:

:

:

:

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

annum
annum

$75.00 per
60.00 per

:

:

line

:

You want good service; you want it to be prompt; you want it to be accurate;
you want it to b e secret.
Every other telephone user's wants are the same as yours.
If you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System are so successlul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce interior
service, and commanding a higher price.
It's because of aU these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System ari stronger, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:

—

NICKEL SERVICE:
Direct
Direct

line,

line,

Two-party
Two-party
Two-party

20 cents per day, including 4

calls

Battle Creek, Mich.
Belllngham, Wash.

5

:

:

"Flexduct"

Is tho.t

Street, Chicago.

high standard required in

a.11

Germany.

Buxton, Iowa.
Cadillac, Mich.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Florencevllle, N. B„ Can.

:

CHICAGO TELEPHONE COMPANY,
203 Washington

Berlin,

Portland, Me.
Portland, Ore.
Princeton, N. J.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopklnsvllle, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.

Auburn, Me.
Auburn, N. Y.

cents per day, including 3 calls
line, 10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
#1.00 per month
1

Grand Rapids, Mich.

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.

15 cents per day, including 2 calls
line,

the Telephone

Riverside, Cal.
San Diego, Cal.

San Francisco, Cal.
Santa Monica, Cal.
Sawtelle, Cal.
Sioux City, Iowa.
South Bend, Ind.

Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.

Springfield,

Marlanao, Cuba.
Marlon,

I

rid.

Medford, Wis.
Mlamlsburg, Ohio.

Mount

Olive,

Traverse City, Mich.
Van Wert, Ohio.

111.

Watch

New

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Hill, R.

I.

Wausau, Wis.
Westerly, R.

I.

Wilmington, Del.

AUTOMATIC ELECTRIC COMPANY
Van Buren and Morgan

high-class work.

It is

very

flexible, a.

CHICAGO, U.

Sts.,

S. A.

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate,

always usable

to highest

degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

SAN FRANCISCO

CHICAGO

:USE

Have YOU read the

"SAFETY" RUBBER COVERED
WIRE AND CABLE

NEW DYNAMO TENDERS'
HAND-BOOK

FOR EVERY ELECTRICAL SERVICE
IN/I.

B.

AUSTIN

By

& GO.,
CHICACOIIREPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

CO.

BAYONNE, NEW JERSEY

NOT,

IF

Dynamo
out

WE ARE EXPERTS

F. B.

BADTT

WHY NOT?

tenders cannot get along with-

it.

Sent prepaid on receipt of price, $1.00.

IN

Underground Conduit Construction
277 Broadway,

NEW YORK

G. M.

GEST

Union Trust Bldg.,
CINCINNATI

ELECTRICIAN PUBLISHING 60.,
507 Marquette

Building,

•

CHICAGO.
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KELLOGG
TELEPHONES

21

STROMBERG-CARLSON
QUALITY

ARE

IS

STANDARD

This high distinction has been recognized and
appreciated and has made

DISTINCTIVE

Stromberg-Carlson Apparatus Famous

They are not

"JUST TELEPHONES"
Our many

satisfied

We think
Send

so, too,

customers say there are "none so good."

and our Catalogs

for " Bulletin No. 8-F."

will

It's

Designers

show you why.

Telephone

and

Apparatus

for

yours for the asking.
Builders

Classes

All

of

of Service

MANUFACTURERS OP
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRBS—POLES-LAMPS

Correspondence

solicited.

Central Energy Telephone

KELLOGG SWITCHBOARD & SUPPLY CO.
CONGRESS AND OREEN

STS.,

CHICAGO,

ILL.

STROMBERG-CARLSON TEL. MFG. CO.

BRANCHES
PHILADELPHIA. PA.

CLEVBLAND, OHIO

Keyitone Tel. Bldg.

Electric Bldg.

Write us today about your requirements and ask for Bulletin
15-E. Our services are always at your command.

LOS ANGELES, CAL.
318 W. Second St.

ROCHESTER,

CHICAGO,

N. Y.

ILL.

.

Protective Apparatus of All Kinds
The No.

A PERFECT RECEIVER
A
Dollar Bill
FOR.

93 pencil

makes the best
connection and is the
easiest to remove from
fuse

the springs.

It is

INTERNATIONAL
TEL. MFG. CO.
Chicago,

very

easily re-fused.

PRESERVE YOUR COPIES

No. 93
All explained In Bulletin 21

American

Electric Telephone Co.
-

CHICAGO,

WESTERN ELECTRICIAN
BINDERS SI.OO EACH.

Manufacturers of Telephones, Switchboards
and Protective Apparatus

State and 64th Streets,

ILL.

...

ELECTRICIAN PUBLISHING
Suite 607 Marquette Building,

XPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IS

WHY WE

CO.,
CHICAGO.

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

kVS

HOI BEL-IWI
»OICf»OR'

111.

HEATING

MONADNOCK

»
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WHITECEDAR
RED CEDAR
>A/ .
>

)

CYPRESS
IDAHO CEDAR

i
(

'

BRUER,

F".

CQ
l-CO
POLES
I

I

KANSAS CITY, FVIO.
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Cedar

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hand

Poles

TROLLEY TIES
FOOT
Michigan White Cedar Stock

7

Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Daggett, Michigan
SONS

Special

Also 5 Inch Thick

PERRIZO &

.

FT

Ml
WWhotoulers
.of

C.H.WORCESTER

tori
White Cedar

S^Producte

J

f

POLE.^P
F
W

POLES
MIM.I POLU,
SPECIAL PRICK*
PRICE* OH SMALL

producers
"

'

.j—.

ESTABLISHED

IMuniiinj

"

New Thing"

Thing"'

WRITE FOR SAMPLES AND PRICES

MAINE HUB MFC.

IN

ST.

CO.,

1

!

"A Good

EVERY RESPECT TO THE BEST

SEVEN DISTRIBUTING YARDS

Onfonajon

IM

I

A Good

IN

MARQUETTE BLDG.CMICA60.

1211-12-13

VtaWi&UMhy

W Wrltofor* copy ofour TELEGRAPH CODE FOR CEDAR PHOOUOTV

EOUAL

(862

WM. MUELLER COMPANY

Yards ">y

XnbssiMicfi. L/\n5£iMicb/

CD.

\A/
New

CEDAR POLES

CYPRESS.

TIES.

& JENNINGS,
ST. LOUIS.

RED CEDAR,

THE MARKET

MARYS,

POLES.
WHITE CEDAR,

BERTHOLD
OAK, CYPRESS and

Chemical Building.

YELLOW

PINE.

PA.
Oak

&6tS (/k&x?
POLE DEALERS ADVERTISING
IN

WESTERN

THE

ELEC-

TRICIAN OBTAIN MOST EXCEL-

CHESTNUT
JAS.

I.

Bessemer Building. Pittsburg,
WIL.SON
OO.

IWI.

PDLES TIES
POSTS
we want

MOSS TIE

Pa.

THE PORTER CEDAR C°

of Locust Pin*
in Toledo

SAGINAW. MICH.

MICHIGAN
WHITE

CEDAR POLES

Quality and Prompt Shipments— Wholesale Only
Shipments by Rail or Car Ferry.
.

Ready

|

Send for "Booklet No. S-F'^givLng shipping
fications and other useful data.

MICHICAN WHITE CEDAR
BEST TO LAST.

W.

40,000 Poles in slock.
100,000-150,000 after April 1st.

been

C.

in the

QAI
™0
r \^^M m CO
^^
^™
^

m

Cedar Pole and Tie business

STERLING & SON

I

is years.

CO.,

H. M.

...»

AND

'

50.000 Trolley

shipment,

111.

on receipt

or order.

TICC
Cw
^^
^^
™ ™

Ties at Bay City yard.

=MONROE,

CEDAR

for immediate

speci-

KELLOGG SWITCHBOARD & SUPPLY CO., Chicago,

We h»Ve

CO., Security Building, ST. LOUIS, MO.

your inquiries always

f'rocdlj'cieiirs

KELLOGG

T. J.

POLES

A Limited Mock

U/vcc^-^

WHOLESALE PRODUCERS

TIES

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES
TOY A CARD.

C^U^Ze/

cfa/Uj^M&b.

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERB

MICH.

POLES,
POSTS,
TIES

Sizes

1/^2

x 9 m. and

The F.Bissell Company

IX

x 8

in.

/C^llE?^

Toledo, 0.

LOUD'S SONS CO., Au Sable, Mich.

Idaho Cedar Poles

—CYPRESS AND CEDAR

HEWN OR SAWN
PACIFIC

COAST POLE

CO.

SPOKANE, WASH.

&

TAU5SIG

AND HEAVY

-TIMBERS

.
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Butterfield Construction Co.,1
./The

1

WILLIS,
Experts.

Reaper Block,
Chicago,
Telephone Central 4585

&

G. M.

DEVELOPMENT

ENGINEERS

Humphrey,

KOHLER

Henry H.

BROS.,

1804-1806-1808-1810-1812 Fisher Building,

CHICAGO.

APPLIED CHEMISTRY

IMPREGNATE

ONE- YEAR COURSE IN

Ma.chine Construction
Brooklyn. N.Y.

JOSEPH
Michigan College of Mines

DEYINE CO.,

Buffalo,
314 MOONEY-BRISBANE BLDG.
P.

DON'T STOP!

— Central ^tatlonHeatlng Plant*,

Water Works fltea n Plant!. Electric Light,
Gab and Street Railway Plants.
1100-1128 American Trust Bldg., - CHICAGO

I

CM

READ!

.

t
K.

CMERICAN INSTITUTE •• ELECTRIOAl INuiNEClik
AMERICAN ••IETY OP MECHANICAL ENGINEER*
AMERICAN ROCIETY OF CIVIL ENGINEER*

ENGINEERS.

EXPERTS,

MADisea, wis.

NOW

MECHANICAL,

N. Y.

IMPROVE!

ELECTRICIAN PUBLISHING GO., S07 Marquette Bldg.
Publisher* and Dealers of Electrical Books

President or Secretary.

IV!

KEEP ON!

H.

ENGINEER AND CONTRACTOR.
SPECl\LTtE9

UIMrers

W. McNAIR, President

Located in Lake Superior district. Mines
and Mills accessible for practice. For Yearbook and Record of Graduates apply to

2448

SCHOTT, W.

QUSALD C JACKSON, C.
WILLIAM B JACKSON, M.

BY VAullUM

GEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE— YOU MAY BE SURPRISED.

Write for catalogue and particulars

A. D, Lundv,

Long Distance Phone Centrul

HIGH TENSION TROUBLES ?

Applied Electricity

HOUGHTON

CHICAGO,
Frederick Sargent.

IN

Steam and Machine Design

F.

ENGINEERS,
RAILWAY EXCHANGE,
Cor. Jackson and Michigan Boulevards,

Contracting Electrical Engineers,
Lighting, Power, Railways,

Central Lighting Stations,
Electric Power Transmission.
Suite 1505 Chemical Bldg-, ST. LOUIS.

PRATT INSTITUTE.

SARGENT & LUNDY,

CO.

CHICAGO

CONSULTING ENGINEER,

TWO-YEAR COURSES

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

Engineers, Constructors,
Hydraulic, Civil, Electrical
Examinations, Reports.

Power, Hydraulic and Gas Plants.
Examinations and Reports
can Trust Bldg.
CEICAGO,

1504 Monadnock, Chicago

PHUburg.
London.

St.,

HYDRO--ELECTRIC

Co.

Design. Construct and Operate Railway, Light

Consulting Engineers.

Bldg.,

Norfolk House, Cannon

(Incorporated)

CONSULTING, MECHANICAL AND
ELECTRICAL ENGINEERS,

New York.

Monongahela Bank

111.

RUEBEL & WELLS,

68 Broadway,

Chicago.

326,

Byllesby, H. M.

F. B.

Robert W. Hunt & Co.
ENGINEERS
1121 The Rookery,

duit Construction a Specialty

Room

BADT,

!

Telephone Contractors
Cable Construction and Underground Con-

Engineering

ELECTRICAL,
STEAM,
CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

HIGHLAND PARK COLLEGE, OES MOINES, IOWA

The more
ness.
The
advertises.

a man advertises, the greater his busigreater his business, the more he

The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross Arms

One

of

Our Ordinary Train Shipments

of Cedar Poles.

This Train Has Nineteen Cars.

DELIVERED PRICES FURNISHED UPON REQUEST
We
.

Can flake Delivery

—
WESTERN ELECTRICIAN
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1

A Good

Policy

Prbtect your apparatus

against

static

discharges
'MP'* Arrester

Type "C" Arrester

Westinghouse Arresters
Are the Best Insurance

I.

Write

for Circular No. 1132

Westinghouse
Address nearest
New

Electric

&

Mfg. Co.
Pittsburg, Pa.

district office:

York, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Los Angeles, Minneapolis, New Orleans, Philadelphia,
St. Louis, Salt Lake City, San Francisco, Syracuse, Seattle.
riexico: Q. & O. Branlff & Co., City of Mexico.
For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario.

A Shop
are by no

A
A

small

and Some Drawings

means

all of

the equipment necessary for conducting

Turbine Business

Successful

army

of

Pittsburg,

men must be

testing, inspecting

trained in

new manufacturing operations, and in erecting,
This takes time.
of a new line of product.

adjusting,

and operating

Our Turbine Organization
has been steadily growing for eleven years
and We are not yet trying to check its growth

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines
and The Roney Mechanical Stoker
Address nearest sales

New York,

10 Bridge St.
Boston, 131 state St.
Charlotte, N. C, So. Tryon Street.
Cleveland, New England Building.

office for information

Chicago, 171 La Salle St.
Cincinnati, 1111 Traction Building.
Atlanta, Equitable Building.
St. Louis, Chemical Building.

San

Pittsburg, Westinghouse Building.
Philadelphia, 1003 No. American Building.
Denver, 512 McPhee Building.
Francisco, Hunt, Mirk & Co., 1625 Euclid Ave., Berkeley, Cal.
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Fort

25

Wayne Electric Works
WOOD" SYSTEMS

Type TRE, 48-Pole, 360 KW.,

150

RPM, 6o-Cycle,

3-phase, 2300-volt alternator

— direct connected

Multiphase Alternators
Revolving Field— Engine Driven

Cool Operation
insured by special fra.me constr\iction and fanning effect

of revolving field poles

Perfect Insulation
of

high voltage windings results in high safety factor

Expert Construction
that distinguishes all

Send
Sales Offices
Atlanta.

Boston
Chicago

Cincinnati
Grand Rapids

New York
San Francisco

"Wood" equipment

for Bulletin No.

Main

1080

Office

Fort Wayne, Ind.

Sales Offices
Philadelphia

Louis
Pa.ul

Pittsburg

St.
St.

Syracuse

Seattle

Yokohama

WESTERN ELECTRICIAN
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VULCANIZED FIBRE
Highest grade* for electrical insulation and mechanical purposes, in sheets,
tubes, rods

and

special shapes.

Catalogues and samples on application.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

^MANROSS
HAIR 5PRING!
11

HOK EUcTKKAL INUICaII^U aNU RECORDING INSTRUMENTS.
MADE FROM
MY SPECIAL BRONZE A LI OV

Type BB
For

New and

Sorensen's

Old Work

UNION OUTLET SWITCH BOX
PATENTS PENDING

Switch

Approved by the Underwriters National Electrical Association. Takes allStandardSwitchesand Receptacles

Designed so that a two-gang box can be converted into any number of gangs by releasing theclampingscrewsand inserting "Spacers."
These gangsare easily assembled with theaid of a screwdriver,
and fit together snugly, making a perfect and solid gang box for any required numberof switches.

CHICAGO
NEW YORK

WIRE A
CHICAGO

F-.USE

IN/IF"

Q.

CO.

BUFFALO

/f^\

Ceiling^

LARGEST MANUTACTUHEH OF

Mechanically and electrically
correct.

6

Il#^fill|
SPRINl

SkJR

IN THE'TJNITED STATES

Approved by the Fire Under

F.

writers.

SORENSEN

N.

MAN ROSSI

Forestvllle.Conn.

P.
18 Dunham Place
BROOKLYN. - N. y

PROPER VENTILATION

VOLT AND AMMETERS

At all seasons of the year is most successfully accomplished
by motor driven exhaust fans. For hotels, restaurants, halls,
stores, etc., they have no equal. They are designed to run

FOR DIRECT CURRENT WORK

continuously.
voltages.

We

carry a complete stock In

all

sizes and

LARGE ROUND PATTERN.

a

s

A

£

T

A
L

O
a
u
E

SMALL HOUND PATTERN.

Write for

UNEXCELLED FOR WORKMANSHIP
MATERIAL, DESIGN AND ACCURACY
ALL RANGES FOR SWITCHBOARD WORK

Bulletin No. 8C.

WESTERN ELECTRIC COITPANY

INTERNATIONAL ELECTRIC METER CO.
330 W. RANDOLPH STREET,
CH ICACO

PHILADELPHIA
CHICAGO
NEW YORK
SAINT PAUL
CINCINNATI
SAINT LOUIS
SAN FRANCISCO
LOS ANGELES
SEATTLE!
DENVER
KANSAS CITY
PITTSBURG

Scheeffer Integrating Watt-Meter.

TYPE

P.

For Direct or Alternating Currant

Dust and Bug Proof

Improved Construction

Moving parts

are extremely light, insuring a highly
sensitive and accurate meter.

Write tor Prices and Descriptive Literature

DIAMOND METER
PEORIA,

CO.

ILL., U. S. A.
Without Case.

Vol.

fopyria-ht, 1906.

$3.00 Per Annul

XXXIX.

LElX

SllVlr

by Electrician

AUGUSTS,

CHICAGO,

Publishing Company, Chicago,

u

L

D

,

The Simplex Electrical

^nN

110 State Street,

*<*/>

322 The Rookery,

Keg. D.

s.

CKUrfiSS

1

,!

1893-World's Fair,
Medal for Rubber Insulation.

York

Manson Tape, Candee "Jixr Wires

CO., Ltd.

253 Broadway, New York

Purpose*.

Ground

Clamp
nection; as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent TeL Cos.
Samples free on application^ TVrlte for list of
other specialties,
Yonkers Specialty Co., Yonkers, N. Y., u. S. A.

Western Electric Co., Agents

W.H.Hodgina, Secy.

H.C. Robert, Electric Supply Co., Philadelphia, P«.

CRESCENT RUBBER INSULATES

INDIANA RUBBER AND INSULATED WIRE CO.

WIRES AND CABLES

MANUFACTURERS OF

PARANITE RUBBER COVERED
WIRES AND CABLES

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.
83BABCLAY STREET.

Submarine and Inside Use

Underground, Aerial,

TELEPHONE, TELEGRAPH AND FIRF.-ALARM CABLES
All

Wires Are Tested

ESTABLISHED

Stow

1878.

IVI.

MULTI-SPEED MOTOR
Practically duet and waterproof. For Portable
Drilling, Tapping. Beaming, Emery Grinding, etc.
Write for Catalogue and Prices.

THE

Pittsburg

PHOENIX
GLASS CO.

New York

5.

AUSTIN

THE SAFETY INSUL.ATED WIRE & CABLE

Lamp

Suspensions

Chicago

Ajax Line Material Co.

12

and

14 S. Jefferson St.,

Chicago

and Shades, both

'ONEIDA" GALVANIZED

FOR ARC LAMP

Arc and Incandescent

pUAIM
\*Wi:

R.

OSTRANDER &

CO.

Manufacturers and Dealari
in all kinds of

Electrical Supplies,

Speaking Tubes, Etc.

22 DEY ST.,

SUSPENSION

Outer Globes for

M'F'D BY

ONEIDA COMMUNITY,

CATALOGUES SENT ON REQUEST

ADDRESS "SALES" DEFT.

ELECTRICAL
INSTRUMENT

Main Office and Works, Waverly Park,

CO.,

NEWARK, N.

Voltmeters,

Millivoltmeters,

Ammeters,

Milammeters,

J.

Voltammeters,

Ground Detectors and Circuit Testers,

Ohmmeters,

Portable Galvanometers.

Our portable Instruments are recognized as
The Standard the world over. The Semi-Portable Laboratory Standards are

still better.

Our Station Voltmeters and Ammeters are
unsurpassed in point of extreme accuracy and
lowest consumption of energy.
•

London Branch— Audrey House, Ely

Place,

Holborn.

Prance— E. H. Cadiot, 12 Rue St. Georges.
Berlin— European Weston Electrical Instrument Co., Ritterstrasse No. 88.
JTetr York Office-74 Cortlandt St.
Paris,

Wanton Standard Portable Direct
BeMUnc nil-Ammeter.

NEW YORK

Factobt:
1431 TO 1439 DaKilB ATI.,
Brooklyn, N. Y.

all

enclosed arc systems

WESTON

W.

Bells, Annunciators,

Manufacturers of
Electric Globes

CO.

BAYONNE, NEW JERSEY

Co.,

Ajax Rainproof Rope
For Arc

& GO.,

CHICACO REPRESENTATIVE

CO., Binghamfon, N. Y.

&

**«<"*> TRENTON, N.

FOR EVERY ELECTRICAL SERVICE

AND

Gen'l European Agents, Selig, Sonnentbal
85 Queen Victoria Street, London, England

0,fice an<1

"SAFETY" RUBBER COVERED
WIRE AND CABLE

Flexible Shaft

STOW MFG.

Main

-use

JONESBORO, IND.

at Factory

COMBINATION OF

Inner and

all

For connecting telephone ground wires to
pipes and cables. Cheapertbanawrapped con-

Geo. T. Manson, flan'l tupl

M "'» e "

Underground Cables for

Rubber Covered Wires and Cables.

New

THE OKONITE

CO.

1225 Betz Bldg,

Philadelphia, Pa
Security ISM;;.,
St. Louis, Mo.

10 Post Office Square,
Boston

1889—Paris Exposition,
Medal for Rubber Insulation.

Pat. Oil.

NO.

BARE AN0 WEATHERPROOF WIRES AND CABLES.

BOSTON, MASS.

Sole Manufacturers of

Okonite Wires, Okonite Tape,

Pittsburg.

Chicago.

Bacon Block,

Co.,

56 Liberty St.
New York City.

Westlnghouse Bldg.,

Oakland, Cal.

THE STANDARD FOR
RUBBER INSULATION.

TRADEMARK.

Cents a Copy.

STANDARD UNDERGROUND CABLE

wires and cables.

RUBBER COVERED, WEATHERPROOF.- UNDERGROUND AND SUBMARINE.
GtNT
ST RN s L L
Monadnock Block, CHICAGO.

10

1906.

ONEID*. N.

Ltd.
Y.

SEND FOR 600 PAGE CATALOGUE
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The

Largest Frequency Changer

The

Largest Eledric Motor

One

of the Largest

Efficiency of Transformation

Generators

Has

This Machine

From 30

:ver Built
J

Resulted in

60

to

Highest

the

Ever Attained

Cycles

This Frequency Changer Transforms 8,000
horse-power

with a

and generator,

total

8 per

of only

On

the

ciency of

test

official

92

it

showed an

the

liberal

size

of

<*

Our
largest

Bulletin

machines

corresponding to

effi-

bearings and
this

solid

set.

J*

1037

tells

in our

test

the

shops under conditions

load

full

how we
when

in operation.

FOREIGN SALES OFFICES.

DISTRICT OFFICES.

8. D.

Denver, Colo., McPhee Bldg., 17th and
Sts.

Union Trust Bldg.
Paso, Texas, Orndcrff Hotel Bldg.

Detroit. Mich., 800
El

actual

8,000 H. P. Synchronous Frequency Changer
by Allis-Chalmers Co. for the Shawinigan Water and Power Company, Montreal

Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., State Mutual Bldg.
Buffalo, N. V., Elllcott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., First National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.
Dallas, Texas, Wilson Bldg.

Glenarm

cent.

«M

mechanical construction of

Deadwood,

90 per

per cent.

<*

Note

both motor

cent.

guaranteed efficiency was

Its

Built

in

loss,

Kansas

City,

Mo.,

The Dwight

Bldg.,
Tenth St.

cor. Baltimore Ave. and
Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.
Oakland, Cal., Room 21,906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frick Bldg.
St. Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
San Francisco, new office Atlas Bldg.,
602 Mission St.
Seattle, Wash., 316 Occidental Ave.
Scranton, Pa,

Canadian

Representatives,

London,
533 Salisbury House, Finsbury Circus, E. C.
Johannesburg, South Africa,
The Corner House,

FOREIGN SALES AGENCIES.
Auckland, New Zealand
Buenos Aires

John Chambers

Johannesburg,

South

J. G.

Lima, Peru
P.

(for

Rock Crushers Only)
Henry Guyer
,Bryan-Landon Co.

I

Melbourne, Australia
Perth, West Australia
Valparaiso, Chile

Yokohama and Kobe, Japan
Shanghai,

China...:

Allis-Chalmers-Bullock, Ltd.,

Son, Ltd.

Africa

Herbert Ainsworth
Manila,

&

& Palmer
Johnson & Co.

Donnell

Constantinople, Turkey

Montreal

Knox, Schlapp

&

Co.,

Propy. Ltd.

Frank R. Perrot
.....John R. Beaver
The American Trading Company
The American Trading Company

—
—
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The Electric PHILADELPHIA
Storage BatteryCo.
MANUFACTURER OF THE

"Gblorfbe Bccumutator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting,

etc., etc.

PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

RALES OFFICES:
Philadelphia,
New York,
Boston,
Chicago,
St. Louis
Alleeheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwrieht Bide
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bide. Annex.
Citizen's Bldg.
525 Thirteenth St.
Canadian General Electric Co., Ltd.. Toronto
Mexico: Charles L. Seeger, Primera de Humboldt No. io, Mexico City

THE

"Baby" Gasoline
i
Torch is the smallest
torch made which gives
perfect results, and fills the
long-felt want for a torch
which fits the hand and can
be used in contracted places
and corners.
It can be

Sold by electrical supply houses

Burns

Kearney
PATENTED

Clamps
From 3-0

positions.
It is perfectly
automatic; has no cocks or
valves to get out of order;
lights with a match; selffeeding; requires no pumping of air and is always

Air
Pressure

&

1,500.000

Cable Clamp, you save' time, labor, material and money,
don't you think it would be to jour advantage to use them?
If you wf 11 send us an order for 25 or more to be shipped
by prepaid freight, you can take 30 days to decide whether
you prefer to return the clamps or the money. You can't
lose.
Let us hear from you.
Send

W.

OmIRA,

Handsome 1906

MOTORS AND CEILING FANS
MO.

ST. LOUIS,

PLATINUM
Remittance wires to specifications.
Protective fuses Cor email currents.

GOLD MEDAL

MATTHEWS &

S250
,

203 North 2d

Street

203

Eastern Office:

& Clark Centennial
Exposition, Portland) Oregon, 1906.
OFFICE: ISO Liberty Street.

Lewie

Abeles

A

TRANSFORMERS

KUHLMAN ELECTRIC

PLATINUM

BAKER &

CO., INC.

20
5

Alton Machine Co
Ajax Line Material Co

4

Allls-Chalmers Company
American Battery Co
Amer. Circular Loom Co

2

1

—
I

American Conduit Co
18
American Diesel Engine Co.—
16
Amer. District Steam Co
9
Amer. Elect'l Supply Co
19
Amer. EL Telephone Co
American Electrical Works.. 13
Arnold Co., The
Automatic Electric Co.

16
18

Wilcox Co

Badt, F. B
Bain, Forte

Baker
Baker

24
16

—

& May

& Co., Inc
& Co., W. E

3

16

BeldenMfg. Co
Benjamin Elec. Mfg. Co

Chicago Mica Co
12
Chicago Pneumatic Tool Co. .17
Chicago Telephone Co
10
Columbia Incand. Lamp Co..
Cope.T. J
18

Crescent Ins. Wire A Cbl. Co. 1
Crocker- Wheeler Co
4
Crolius A Son, E. R
10

Crouse-Hinds Co
Cutler-Hammer Mfg. Co
Cutter Elec.

13
4

—

A Mf g. Co

—

A W.

Fuse Company
Dearborn Drug * Chem.Wks.17
Devine Co. Joseph P
21
Diamond Meter Company .
Directory of Engineers
16

D.

.

.

Dixon Crucible Co., Joseph.
Driver-Harris Wire Co
Duncan Elec. Mfg. Co

.

.

23

The F

20
10

Electric Storage Battery Co.. 3

Bliss Electrical School
16
Bossert Electric Construction

Elect'l Trades Exposition Co.—

Mfg. Co

Co

Electrician Pub.

Company ... 15

10

Bruer, Will F

12

HartMfg.Co

& 50

Send 2c stamp for new catalogue No. 6 of

TOOLS

KLEIN'S

For Electrical Worker*

and Line Builders.
MATHIAS KLEIN & SONS.

81 W. Van Buren

St.

Chicago,

111.

PLATINUM

.

.

Hazard Manufacturing Co... 24
Helios Mfg.

Co

24

Hensel ACo., John A
Highland Park College
Hoffman, G.

....

16
13

—
Hoffmann, Emil R
Holden Anchor Co
9
Holmes Fibre-Graph. Co
21
Humphrey, Henry H
16
Hunt & Co., Robt.W
16
Hydro Elec. Development Co 16

—

Butterfleld Construction
Byllesby A Co., H.

1?

Co.—

M

16

"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc. .23
—
Fowler & Co., JohnH

—

Central Electric Co
Century Electric Co

3

Chicago EdisonCo
4,14
Chic Fuse Wire A Mfg. Co. .—
Chicago Ins. Wire A Mfg. Co. 12
.

General Electric

Illinois Central Ry.

14

& Ins. W. Co....

1

India Rubber A Qutta Percha
Insulating Company
6
International Elec. Meter Co 5
International Tel. Mfg. Co. 19
.

Co

Gest.G. M
QJeason, John

—

JFor

18

L

Eartavert Manufacturing Co. 24
Kellogg Switchboard A Supply Company
18,20
Klein & Sons, Mathias
3
Eohler Brothers
.16
Electric

II, 12

12

James

17

21

La Fayette

Co

—
Pass

Machado A Roller
Maine Hub Mfg. Co
Manhattan El. Supply

—
Wire A

5

—
Co.... 13

—

Manross, F.

N

Marion Ins.
Matthews A

Rub. Co. 13
Bros., W. N.. .3, 13

W. A Co
McLennan A Company, K
McRoy Clay Works
Mica Insulator Company
McCandless, H.

—

Co

20

—

A Seymour
A Sons

Perrizo

20

13
Eugene F
Phillips Insulated Wire Co... 13
Phoenix Glass Co
1
Phosphor-Bronze S.Co
17

Phillips,

Pignolet.L.

M

12

12

Plume A Atwood Mfg. Co ...
Porter Cedar Company

18

Pratt Institute

10

Speer Carbon Co
14
St. Marys Incand. Lamp Co.. 7
Standard Elect'l Mfg. Co. ... 4
Standard Underg. Cable Co. .. 1
Stanley G. I. Elec. Mfg. Co.. 8
Star Expansion Bolt Co
13
Steel Gain Mfg. Co
12
Sterling A Son, W. C
20
Stow Mfg. Company
1
Stromberg-Carlson Tel. Mfg.
.

Pacific Coast Pole

.

1

Company

19

Sturgess Engineerii.g Dept. .—
Switchboard Equipment Co. 12

20

—

Torrey Cedar Company.

12

Michigan College of Mines..—
Miscellaneous Advs
14
Monarch Elec. Mfg. Co
10
Morse, Frank
20
Moss Tie Co., T.J
Mottlron Wks., J. L
10
Mueller Company, William.. 20
... 12
Munsell A Co. Eugene

—

,

Rail Joint Co., The
Reisinger, Hugo

Battery Co

10

Brake & Elec. Co.. 8
Carbon Co
5
India Rubber Co
18
New York Ins. Wire Co
Niagara Tachometer & In9
strument Co
17
Ncrtb Electric Co
Northern Elect'l Mfg. Co.... 14
Novelty Incan.

—
.

Rock Island Battery Co
Rosslter,

National
National
National
National

12

Reynolds El. Flasher Mfg.Co.lO
Robbins A Myers Co
10
Robert Instrument Co., The. 13
—
Robertson A Sons, Jas. L
Roebllng's Sons Co.,

J.

. .

8

.

A

24

MacGovern A Co

.14

Ruebel A Wells
16
Runzel-Lenx Elec. Mfg. Co.. 19

—

Lamp Co

10

A Cable Co
Samson Cordage Works
Sandwich Pole Changer Co
Sargent A Lundy
Sawyer-Man Elec. Co
Safety Ins. Wire

Scbott.W.

H

Schureman Co., J. L
Seymour Mfg. Co

3

Elect'l Mfg. Co.. 12
Leather Preserv. M. Corp
14

Ostrander A Co., W. R...
Otto Gas Engine Works.

20

.

Jackson, D. C. A W. B
16
Jeffrey ManufacturingCo....i7

Euhlman

General Storage Bat. Co

Co.,

W

20

Buckeye Electric Co
Buckeye Engine Co

A

Lindsley Bros. Co., The
Loud 's Sons Co., H. M
Ludlow Valve Co

9

Hartford Steam Boiler Inspection A Insurance Co.. 17

Indiana Rub.

Edison Decorative A Miniature Lamp Departm't
12
Edison Mfg. Company.. ..... 9

&

Haller Machine Co

Leffel

5

20

Blake Signal

14

17

10

—

Gou Id Storage Battery Co
Gregory Electric Co

W

& Jennings

BlssellCo.,

Universal Exposition
ST. LOUIS, 1004

BAKER, Pres.
C. W. BAKER, Vice-Prei.
408-414 N.J.R.R.Av., NEWARK, N.J.

Beardslee Chandelier Mfg. Co.—

Berthold

All forms of electrical contacts.

O. O.

,

A

PLATINUM
Grand Prize

New York

St.,

ALPHABETICAL INDEX— TO ADVERTISEMENTS.

Taussig

Acme Wire Co

Babcock

ELKHART, IND.

CO.,

BRO.

ST. LOUIS

-

Taylor Bldg., Cortlandt

M.KLEIN

Ignition fusee for torpedo and mining operations
Special forme for wireless telegraphy.

NEW YORK

Catalog.

MANUFACTURERS

Saved on this pol at Topeka, Kas.,
by the Topeka tdison Co., by uslnp

WISCONSIN
«

N.

for

CENTURY ELECTRIC CO.
SINGLE-PHASE SELF-STAHTINQ

of

M.

YOU should certainly give the Kearney Cable Clamp a
You may think you can do without them by using
You can; but if, by using the Kearney

FORTY KEARNEY CABLE CLAWPS

MANUFACTURERS OP

C.

the old method.

ready for use. It is indispensable to the Telephone
and Telegraph linemen and
ELECTRICIANS. It burns about
two hours from one filling.

Brass Co.,

to

trial.

THE "BABY" TORCH

Zeidler Lamp

10, '06

Power Cables

For Supporting Electric Light and

turned in any position, as it
burns equally well in all

Without

OCT.

Okonlte Co., The
Oneida Community, Ltd
OsDum Flex. Conduit Co

1
1

18

P

WabashR. R
Wagner Electric

1

9
.

.

19

—

14

Western Electric Company ..24
Westinghouse
Electric
A
Manufacturing Co
22
Westinghouse Machine Co

—

Weston

Electrical Inst. Co.
Willard Storage Bat. Co
Willis, G.

Wilson

Co.,

M

20

16

Co., Jas.

I.

C.

H

Yonkera Specialty Co.

17

Classified Index o* Advertisements See P»£;o Q.

Lamp A

Zeller, Geo. A.,

1

—
13

Worcester Company,
WrigleyCo. Thos

Zeidler

..

R

M

16

—

24

—
—

Mfg. Co

22

—

.

Wesco Supply Co

Williamson A
. .

Simplex Electrical Co., The... 1
Simplex Elec. Heating Co
12
Sorensen,

Vulcanized Fibre Company.

Brass Co.

Book

Co...

20

—
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ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
Call

and See Them or Write

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN 1280

139

ADAMS STREET, CHICAGO

ALL SIZES

UNIVERSAL "COMPOUND" SPEED

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

REGULATOR WITH AUTOMATIC RELEASE

C-W ALTERNATORS

REGULATION

is

secured by

inserting external resistance

the armature circuit for
speeds below normal and into
the shunt field circuit for speeds
above normal.
Means are provided by which
the regulator lever is automatically held squarely over each
segment.
In consequence of its armature
and shunt field control features,
one
this device combines in
piece of apparatus a simple speed
into

Two

A. C. Generators.

regulator and a motor field regulator, and it is impossible for the
operator to even attempt to start

300 and 350 kilowatt output.

In a hurry?

"We may have

just

what you want

in

our Chi-

cago stock.

Ask

for our Generator Bulletin

No. 53T.

G*ER-WH^
COMPANY

r*X<>

AMPERE,
CHICAGO OFFICE:

NEW

motor under weakened field.
This regulator is particularly
well adapted for controlling the speed of motor driven
fans, and constitutes an economical method of controlling
a single commutator motor through a wide range of speeds.
his

Bulletins Nos. 44

and 45

will interest

you.

^ifr
JERSEY

The Cutler=Hammer Mfg.

OLD COLONY BLDG.

Co.

Milwaukee
New York

THE BRIGHTEST

IN

Boston

Pittsburg

Chicago

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

CO., NILES.

)IOOHFOR
.

THL /

LICENSE

LABEL

I
'

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY
.

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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THEY WILL
LIGHTEN YOUR
LIGHTING

TROUBLES.
GIVE THEM
ATRIAL.

NATIONAL
CARBON

COMPANY
CLEVELAND, 0.
****•**•*•*•****•***••*****•••*•**•»*•*••**••**•*••••*

ISOLATED

PLANT )

There Are Many Reasons
why you

International Electric Heter Co.
instruments are mag-

netic

Many

O to 150
to 300
M.
•fc

evenly divided scales.

Many
is

reading of which

Moving

100
300

$16. 50

$18.50

Standard flnl5h, nickel and black.

Whitney Electrical Instrument Go.
J

MACHADO & ROLLER,

Gen'l Sales Agents

203 Broadway, New York
»»»*»»»»^Ml»*»»»¥¥^»»»»»»»¥»»»»»»*»» ¥¥¥¥¥¥¥¥ »»»»»¥
*

Monadnock

Bldg., Chicago.

not always accurate.

International Instruments
est

Depth 8J£-in.
Dla. of body 6-in.

Basedla. 71f-in.

to
to

*

instruments have spring

control,

AMMETERS

VOLTMETERS
$18.50
$18-00

vane type.

instruments have Un-

have the Light-

Coils.

International Instruments

have

the

Most

Evenly Divided Scales.

International Instruments

CONTROL

GRAVITY

and hence maintain the Most Accu-

rate Readings.
New

have

.

i

Descriptive Catalog and Prices Mailed Upon Request

International

Electric

330 West Randolph

Street,

Meter Go.
CHICAGO, U. S.

ft.

"ADVANCE"
Resistance Wire

ELECTRO-MAGNETS

WVND*y

>*.•:-

WMmCMCHM
•1. MtHtttfirriL
AC CounUMPTfr.

**A<iM£rC6

recommended

Especially

%
*
*

These instruments are made in both the
permanent magnet direct current and hot
wire alternating and direct current forms.
Both are dead beat and have external
The
shunt ammeters in larger sizes.
direct current instruments have equally
divided scales. Note specimen List Prices:

should investigate the product of the

Many

Type Instruments

for

and

measuring

instruments

apparatus in

which the wire

is

repeatedly heated and cooled.

Furnished also in Ribbon and Sheet

DRIVER-H ARRIS WIRE
Harrison,

New

Jersey

CO.

.

.
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The India Rubber
and Outta Percha

Company

Insulating
New

Printery of the International Correspondence Schools

YONKERS.

253 Broadway
NEW YORK CITY

N. Y.

W. M. HABIRSHAW

Habirshaw White Core Wire
Installed

SALES DEPARTMENT

OFFICE AND WORKS

Scranton, Pa.

President and Gon'l Manager

OLSON. Manager

J. B.

of Salea

Throughout

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W.

Anchors.

& Tel.)

(Tel.

Holden Anchor Co.
Matthews A Bro., W. N.

Annunciators.
Central Electric Co.
Elec. Supply Co.
Co., W. E.
Ostrander
Wesco Supply Co.
Western Electric Co.

Manhattan

A

Anodes, Nickel and Copper
Seymour Mfg. Co.
Batteries and Jara.
Bissell Co., The F.
Central Electric Co.

Eohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.
Sargent A Lundy.

pound.

A Son, E. R.
McLennan A Co., K.

Crollus

Condensers, Electric.
Stanley— G.

I.

Elec. Mfg. Co.

Conduits.
American Circular Loom Co.
American Conduit Company.
Central Electric Co.
Crouse- Hinds Co.
Gest, G. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.

Wesco Supply Co.

Conduit Rods.
Cope, T.

Bock Island Battery
Wesco Supply Co.

Co.

Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Belt Dre.illlg.
Dixon Crucible Co.,
Belting.

Leather Preserver Mfg. Corp.

Boiler Compounds.

Dearborn Drug A Chem.
Boilers.
Babcoek A Wilcox Co.

Wks

Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Toggle.

Wrigley Co., Thos.

Books, Electrical.

Electrician Publishing Co.
Zeller, Geo. A. Book Co.

Boxes, Junction.
Bossert Elect. Const. Co.

Boxes, Moulding.
Qleason, John L.
Brass, Sheet and Bod.
Plume A Atwood Mfg. Co
Brushes.

Electrical Instruments.
(Recording and TeBtlng.)

The

Bissell Co.,

F.

Diamond Meter Co.
Duncan Elec. Mfg, Co.

Wayne

Elec.

Wks.

inc.

General Electric Co.
Heltos Mfg. Co.
International Elec. Meter Co.
Roller.

Contractors and Electric
Light Plants.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse El. & Mfg. Co.

Inst. Co.,

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.

Klcctro- magnets.

Acme Wire Co.
Electro-Plating Mach'y
Crocker-Wheeler Co.
General Electric Co.

rJlevators — Conveyors.
Jeffrey Mfg. Co.

Enameled Kings.

Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Star Expansion Bolt Co.

Engines, Una, Gasoline

and

Cord.

oil.
Allls-Chalmers Company.
American Diesel Engine Co.

Ajax Line Material Co.
Belden.Mfg. Co.

Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

and

Pins

Cross-Arms,
Brackets.

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Cut-Outa and Switches.
Bissell Co., The F.
Bossert Elec. Const. Co.

Central Electric Co.
Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.

Wayne

Wks.

Otto Gas Engine Works,

Westinghouse Machine Co.

Engines, Steam.

Allls-Chalmers Company.
Buckeye Engine Co.
Westinghouse Machine Co.

Fans and Fan Motors.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robblns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Ft.

Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.

General Electric Co.
Hart Manufacturing Co.

Field Coils.
Acme Wire Co.

Manhattan Elec. Supply Co.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Morse, Frank W.
Fixtures, Gas and Elec

Inc.

Sorensen.iP.

Cable Hangers.
Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Cabling: Machinery.
Alton Machine Co.
Cables (See Wires and Cables)

Drills, Electric.
Chicago Pneumatic Tool Oo.

Carbons, Points and

Drying Machinery.

Plates.

Alton Machine Co.
Devine Co., Joseph P.

Central Electric Co.

Chicago Edison Co.

Dynamos and Motors.

National Carbon Co.
Relsinger, Hugo.
Speer Carbon Co.

Wesco Supply Co.
Castings.
Alton Machine Co.
National Brake

A

Elec. Co.

Chains.
Jeffrey Mfg. Co.

Plume A Atwood Mfg. Co.
Chains, Galvanised.
Oneida Community,

Ltd.

Circuit Breakers.
Cutler-Hammer Mfg. Co.

A Mfg. Co.
Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westinghouse El. A Mfg. Co.

Cutter Elec.
Ft.

Wayne

Clamps. Ground.
Yonkers Specialty Co.
C^lf^fxTM

Blake Signal

&

Mfg. Co.

Clustars.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling Machinery.
'effrey Mfg. Co.

Coal Mining Machinery.
Allls-Chalmers Company.

Colls

and Magnets.

Acme Wire

Co.
Western Electric Co.

,

Flashers.
The

Flexible Shafts.

Bissell Co., The F.
Central Electric Co.

Fuses and Fuse Wire.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Electrle Heating Appl.
Simplex Elec. Heating Co.
Western Electric Co.

Electric

Railways.

Allls-Chalmers Co.
General Electric Co.

Westinghouse

El.

A

Mfg. Co.

Electrical and Mechanical Engineers,
Arnold Co., The.

A

Co.,

W.

E.

Butterfleld Construction Co
Byllesby A Co., H. M.
Humphrey, Henry H.
Hunt* Co., Robt. W.
Hydro- Elec. Development Co
Jackson, D. C. A W. B.

The

F.
Central Electric Co.

German

Silver, Sheet

and Wire.

Seymour Mfg. Co.
Globes, Reflectors

Shades.

and

Haller Machine Co.
Phoenix Glass Co.
Wesco Supply Co.
Western Electric Co.

Governors, Water Wheel
aud steam Turbine.
Allis-Chalmers Co.

Ludlow Valve Co.
Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating

(litint

Amer. District Steam Co.
Holders. Inc. Lamps.
Morse,

FrankW.

Hydraulic Machinery
Alton Machine Co.

Allls-Chalmers Company.

Indicators.
Robertson

Chicago EdisonlCo.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Manhattan Elec. Supply Co.
Mica Insulator Co.
Mu rise 11 A Co., Eugene.
National India Rubber Co.

OkonlteCo.,The.
Phillips Insulated Wire Co
Simplex Electrical Co.
Standard Underground 0. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Lamps, Arc
Bissell Co.,

Wayne

Elec. Wks. Inc.
General Electric Co.
Ft.

A Sons,

Jas. L.

and

Sheet.

Baker & Co. Inc.
Poles, Arc Lamp.
Mott Iron Works,

Amer.
Co.

Poles and Ties.

Abeles & Taussig.
Berthold A Jennings.
Bruer, Will F.
Fowler A Co.,John H.
Kellogg Switch. & Sup. Co.
Llndsley Bros. Co., The
Loud's Sons Co., H. M.
Mosb Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.

Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Co.
Wilson Co., Jas. I. M.
Worcester Co., C. H.

Co.

Power Transmission
Machinery.

Guards.
Benjamin Elec. Mfg. Co.
Morse, Frank W.

Re-Winding—Repairs.

Bissell Co., The F.
Buckeye Electric Company.

Rheostats.

Edison Decorative
ture

Lamp Dept.

Minia-

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

W

Western Electric Co.
Westinghouse El. A Mfg. Co.

W

Letters, Metal, Sign.
Haller Machine Co.

Lightning Arresters.
Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Ft.

and Cables.)

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Mining Apparatus,
Elee.
Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Mining Machinery.

Allls-Chalmers Company.

Model and Machine Shop.
Hoffmann, EmllR.

Dynamos and

(See

Motors)

Nippers and Pliers.
Klein

A Sons.

Mathlas.

Patent Attorneys.
Bain, Foree

A

Klein

May.

Phosphor Bronte.
Phosphor Bronze Sm.
Seymour Mfg Co.

Alton Machine Co.

Second-Hand Machin'y.

Co. Ltd.

Pipe Bending Machines.
Chicago Pneumatic Tool Co.
Wrigley Co Thos.

The

F.

Gregory Electric Co.

W. N.
MacGovern .t Co.
Bro.,

Son, E. R.

Co.

Allls-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.

Wayne

Elec. Works, Inc.

General Electric Co.

Kuhlman

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wssco Supply Co.
Western Electric Co.

Westinghouse EL A Mfg. Co.
Trucks, Blectrlo Car.
El.

A

Mfg. Co.

Turbine Water 'Wheels.
Allls-Chalmers Co.
Leffel A Co., Jas.
Vacuum Drying
Devine Co., Joseph P.

Solenoids.

Vulcanised Fibre.

Acme Wire

Co.

Schureman

Co., J. L.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Spark Colls.
Acme Wire Co.
Speaking Tabes.
Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.
Speed Indicators.
Niagara Tachometer A Instrument Co.
Electrical Inst. Co.

Speed Recorders.
Niagara Tachometer
strument Co.

A

.

In-

Co.

Wire Rope Machinery.
Alton Machine Co.
'Wires and Cables—
Magnet Wires.
,

Acme Wire

Co.
American Electrical Works.
Belden Mfg. Co.
Bissell Co., TheF.
Central Electric Co.
Chicago Ins. Wire A Mfg. Co.

Crescent Ins. Wire iCble Co.
Driver-Harris Wire Co.
General Electric Co.
.

Hazard Manufacturing Co.
Indiana Rub. A Ins. wire Co
India Rubber A Gutta Perchs
Insulating Co.

Kellogg Switch.

Springs.

A

Sup. Co.

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Bub. Co.
National India Rubber Co
New York Insulated Wire Co.

Manross, F. N.
Mfg. Co.

Okonite Co., The.
Phillips,

Co.

Westinghouse Machine Co.

Storage Batteries.
American Battery Co.
Chicago Pnenmatlc Tool Co
Electric Storage Battery Co.
General Storage Battery Co.
Gould Storage Battery Co.

For Alphabetical Inde: o* Advertisements See Page
,

Zeidler Lamp A Brass
Transformers.

Westinghouse Machine Oo.

Salt

Western Electric Co.

A

Torches.

Westinghouse

Sticks,
Paste.

Steel Wains.
Steel Gain M f g.
Stokers.

Sons, Mathlas.

Allls-Chalmers Co.
General Electric Co.

Soldering

Staples
Blake Signal

A

Turbines, Steam.

Belden Mfg. Oo.
Solder, Self Fluxing.
Belden Mfg. Co.

Weston

F.

General Electric Co.

Signs, Electric
Haller Machine Co.
Sleeving, Braided.

A

The

Bolts.

Tools, Pneumatic.
Chicago Pneumatic Tool Co.

Ft.

Bliss Electrical School.
Highland Park College.
Michigan College of Mines.
Pratt Institute.

Crollus

Toggle
Tools.

Schools and Colleges.

Rossiter,

Chicago Telephone Co

(See Bolts, Toggle.)

Rnbber Machinery.

A

F.

Manhattan Elec. Supply Co.
North Electric Co.

Bissell Co.,

Co.

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

Matthews

The

Central Electric CoInternational TeL Mfg. Co.
Kellogg Swltchb. A Sup. Oo.

Time Switches.

Cutler-Hammer Mfg. Co.

and

Ajax Line Material Co.

Linemen's Climbers.
Klein & Sons, Mathlas.
Magnets, Au torn. Wonnd
Acme Wire Co.
Magnet Wires.

Motors

The

Chicago Edison Co.
Gregory Electric Co.

Bissell Co.,

Niagara Tachometer and Instrument Co.

Telephone Service.

Rail Joint Company,

General Electric Co.

A

and Switches.)

ographs.

Wesco Supply Co.
Western Electric Co.

Allls-Chalmers Company.
Jeffrey Mfg. Co.

Rail Joints.

Chicago Edison Co.
Columbia Incan. Lamp Co.

(See Cut-outs

Stromberg-Carlson TeL M.Co.

Railway Supplies.

Central Electric Co.

Switches.

Tachometers and Tach-

Bissell Co.,

Hoffman, Geo. W.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamps, Incandescent.

Central Electric Co.

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Oo
Wesco Supply Co.
Western Electric Co.

Automatic Eleotrlc Co.

Polish (Metal).

Wesco Supply

Elect'l Supply Co.
Bissell Co., The F.

Telephones, Telephone
Material and Switchboards.
American EL Telephone Oo

Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.

Lamp

Hensel A Co., John A.
National Battery Co.
Willard Storage Bat. Co.

Supplies, General Elec.

J. L.

Pole Chancers,
Sandwich Pole Changer

Portables.
Plume A Atwood Mfg.

TheF.

Central Electric Co.

(See Wires

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Steam).

Badt, F. B.

Baker

Stow Mfg. Co.
Bissell Co.,

American Electrical Works.

Line Material.

F.

Haller Machine Co.

Reynolds El. Flasher Mfg.Co.
Wesco Supply Co.

Allls-Chalmers Company.

Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robblns A Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.

Alton Machine Co.

Insulators and Insulating Materials

Morse, Frank

Beardslee Chandelier Mfg. Co.
Williamson * Co. R.
Bissell Co.,

Maehlnery.

Lamps, Incandescent—
Replaoers A Cleaners.

Central Electric Co.

Elec.

Steam Boiler In

A Insurance Co.

New York Insulated Wire Co

The.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.

Subway.

Hartford

Central Electric Co.

Central Electric Co.
Ft.

Acme Wire Co.
Inspection A Insurance
Insulating

Wire

Platinum,

Induction Coils.

spection

Plgnolet, L. M.

Controllers.

Jos.

Leather Preserver Mfg. Corp.

W. H.

Stanley—G. I. Elec. Mfg. Oo.
Willis. G. M.

Robert

Allis-Chalmers Company.

Western Electric Co.
Bella, Bniiera, Etc.

Schott,

Machado A

J.

Contractor, Electric
Gest, G. M.

Edison Mfg. Co.
Manhattan Elec. Supply Co.

-

Commutator Com-

3<

Eugene

F.

PhlllipB Insulated Wire Co
Roeblfng'i Sons Co., J. A.
Runzel-Lenz Elec Mfg. Co.
Safety Ins. Wire A Cable Co.
Simplex Electrical Oo.

Standard Underground Cable
Co,

Wesco Supply Oo.
Western Electric Company,
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Exciting, is

No, not

it

not?

NOW—

ZATION" wove

its

it

once was,

tho', in the

good old days before the "ORGANI-

"meshes" about you!

Now what do you get?
All the

excitement you want, but your excitement

who undergoes

is

akin to that of the

the appendicitis operation— you take the ether and go to sleep

and when you wake up

it

is all

over; but you've lost something, viz.:

ence between our price and that "16

Make some competition

We,
all

too, will

The

differ-

to 18 cents per."

At the expiration of your present contract, therefore, try

game.

man

us— let

us into the

for yourself!

gladly give you a wine

dinner—two wine dinners

if

that is

you want!
But remember, while the dinner (and 16 and 18 cents per!)

is all you'll

get

from the "other fellow," we may give you "dessert" on top of the dinner—try us!

tfl

^
P\

Ipa

-~*)Jtu& ©vote <Joil—
'

6<K>0

Lamps

daitu Carcacttff -

Ale protect "boiflv^

^ws? «TMK\«\-
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Telephone

FOR

.

LIGHTING,

Rock

Island

New

Patent

Dry

1906

GENERATORS

Manu-

Manufacturers and Telephone Companies,
Gas and Gasoline Engines, know that in a

4,

DIRECT AND ALTERNATING CURRENT

The LIFE OF A BATTERY
facturers of

August

POWER AND

RY. SERVICE

Cell

Battery
is placed in a chemically prepared cloth and not wrapped
paper, found in other cells. Set in a wall of chemical instead of
the bare can, the method used by others, this treatment so

The carbon used
in blotting

HOLDS THE MOISTURE CAPTIVE
that neither heat nor cold can possibly affect

it.

That is the reason

a

4

hand-

Rock Island lasts nearly one-third longer than a machine-made
battery. The heart of the Rock Island is sound. There is less internal resistance, more constant tension and better recuperative power than are possessed by any other battery made. Our Standard No. 8, cheaper in the long
run, does highest class work and is larger than
constructed

Standard No.
poses.
barrel.

6,

A

like

above,

Power

furnished

Co., St. Louis,

the

Union

K.

W. capacity,

Electric

Light

ELECTRIC
COMPANY
MIL WAUKEE

send prices. Order a
You'll find immediate dividends in imwill

proved service.

ROCK ISLAND BATTERY CO.

Generai Sales Office, 519 First National Bank Building, Chicag

CINCINNATI, OHIO

Ninth and Sycamore Streets

Staivley- Q.I.
The

Stanley-G.

Electric Manufacturing

I.

Manufacturing Company of

New

York.

of the
sets,

S.

The

Stanley

Pittsfield

Company

is

a consolidation of the Stanley Electric

and the General Incandescent Arc Light Company of

Company's product, marketed under the well-known trade name

K. C. System, comprises generators, transformers, rotary converters, motor generator

switchboard apparatus, induction motors,

Company have been

favorably

known

as builders

etc.

The

General Incandescent Arc Light

of the high grade G.

I.

arc lamps, incandes-

cent lamps, alternating current and direct current motors and special electrical supplies.

MIDDLE WEST OFFICES:
CHICAGO, Monadnock Block
CINCINNATI, First Nat'l Bank

CLEVELAND,

DETROIT, Chamber of Commerce
INDIANAPOLIS, State Life Bldg.

MINNEAPOLIS, Guaranty

Building
Building
Citizens Building
KANSAS CITY, Postal Telegraph Bldg.
ST. LOUIS, Century Building
Special Representative for the Southwest, HOBSON ELECTRIC CO., Dallas and Houston, Texas
Bldg.

&

Mo.

NATIONAL BRAKE &

the regular size for general pur-

Department

FREQUENCY CHANGERS, each 1,000

OMAHA, New York Life

Pittsfield

Stat\1ey-G.I."" o Company MASS.
r

August
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This

instrument

indicates

speed of the machine to which

the
is

it

attached at any instant and at the

same time

traces a speed record of

the machine for any desired period.

Niagara Tachometers
are

made

many

in

—
illustrated book

Send

types.

'twill

cost

for

you noth-

ing.

NIAGARA TACHOMETER & INSTRUMENT COMPANY.
NIAGARA FALLS,

N. Y.

Mr. Dealer:

Why Are There No
On

o

Kicks

the Edison Battery?

Our Factory Manager remarked the other day that
he rarely received a complaint on an Edison cell and
that when he did it was usually due to:
Getting

(1)
needless.

©rate

Slljts

^p^-

New fork

flfg. do.,

Soatot

on

the

briquettes,

which

is

Using instead of the mineral oil furnished by
(2)
us animal vegetable oils, which turn to soft soap.

flfenrfe

©rato-Hark guarantee

She iart

oil

fartfnrn,

qualtig.

(£mm.
Emoxxta,

GUyirago

©nt

Using the wrong

(3)

makes the

size of soda can,
solution too strong, or too weak, or

which

Using commercial crude soda or impure water,
(4)
which causes local action on the zincs.

A

large dealer

who does

not handle the Edison

also said recently that he was much bothered
lately by people coming in and asking for the Edison
cell, insisting on having it and refusing all others.

cell

SPOT

SPOT
gKtfStWSPOTCOfj

cell?

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

NOTICE
This

is

It

always

gives no trouble,

it keeps the engine going or does
has to do by standing up with full
voltage and current to the end of its guaranteed life.
It does not fag, tire out nor need resting.
The scientific reasons why it does not and why others do are
fully explained in the Edison Battery Catalogue.

cell

whatever

else

it

the

Holden AncKor
pulls square

in the earth
pulls out.

Now, why do people insist upon getting the Edison
For the very reason given above: The Edison

and never

We

make Anchors
5^x10 in. to 10x30 in.
One man can install
the anchors in 20 to 30
minutes.
-

Write us for prices.

The Holden Anchor Co.
DES MOINES, IOWA

The Edison Primary Battery is the result of extended painstaking investigations made by Mr. Edison,
Dr. Kennelly and others with a view to finding the
combination of elements that would give the most
battery energy, regularly, without fail or bother, for a
Mr. Edison originally wanted such a battery
Dollar.
As any battery for such
to. operate, the Phonograph.
a purpose is enough of a nuisance anyway, he went to
great expense to find the one that would be most clean,
The result was the Edison
dependable and cheap.
People soon found that it was an excellent cell
cell.
for other purposes as well, and the result has been an
unforeseen demand, like that on the dealer quoted
above, which our Factory Manager says is turning his
hair gray figuring on how to keep up with orders.
Apply

demand

for

an Edison agency and profit by the
The most battery en-

for the cell that gives

'

'

ergy for a Dollar."

Edison Mfg. Co.
7 Lakeside
31

ORANGE,

Avenue

Union Square,

New York

304

Wabash

N.

J.

Ave., Chicago

25 Clerkenwell Road, London, E. C.

.
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BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

BLAKE SICNAL & MANUFACTURING
Exact

Pat. Nov., 1900.

Sizes.

CHICAGO: American

Electrical Supply Co.

siz e. Pat. July,

CO., 256

1

Summer

Boston, Mass.

St.,

Wesco Supply Co.

ST. LOUIS:

Western Electric Co.

Western Electric Co.

OSSERT
Drawn steel. One blow of a hammer elves clean round hole. Nofiline.

MOTORS-DYNAMOS -FANS

£

ARE WELL MADE AND YOULL
FOR ALL, DIRECT CURRENT
v THE R OBBINS & MYERS

SAVE TIME, BOXES AND MONEY
Be up to date. Use them. Write
for bulletin jiving full particulars.

I

OX

Bossert Electric Construction

CO

SPRINGFIELD^ OHIO.

When

RECO FLASHERS
Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today for particulars and prices. Also
pointers on electric signs.

Reynolds Electric Flasher Mfg. Co.
191 Fifth Ave., CHICAGO

a man's electrical ideas flow freely;

discusses electrical
will

when he

subjects intelligently and glibly,

electrical

ARC LAMP

IRON

you

in

THE

MOTT IRON WORKS

J. L.

84-90

BEEKMAN

ST.

NEW YORK

52 times a year.

RELIABLE

POLES,

BRACKETS, ETC.

assuming that he keeps in touch with
progress by perusing the Western Electrician

be pretty safe

Co.,"™*

Arntawlatnr

Itttfi

ff

National iatftnj (Emttpatuj
ELECTRIC STORAGE BATTERIES
Branch

NEW

Offices:

BUFFALO,

YORK, CHICAGO

N. Y.

AS YE SOW SO SHALL YE REAP
SOW AN

ADVERTISING APPROPRIATION AND YE SHALL REAP INCREASED BUSINESS

DOES THE WORK
THE

Reduced Telephone Rates
IN CHICAGO

INCANDESCENT

the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

LAMP!
We

offer you a strictly
class
at a
and
reasonable price
that price is less than

lamp

first

—

the "association price."
It

is

"up

to you," Mr.
to say

Lamp Buyer,

whether the Czars of
the lamp business shall
dictate the price you
shall

pay

Ours

is

but we

a

If

Third 50

All calls in

month

month
the month beyond 150

calls in

the

:

:

5 cents each
4 cents each
3 cents each

RESIDENCE RATES WITH UNLIMITED
Two-party

:

line

know

proposition so you will
stay with us.
As we mean business and
want yourtrade, we urge you
to "look us up," to investigate
us fully, financially and

otherwise, and we, therefore,
refer you to the First Na-

#75.00 per
60.00 per

:

:

LAMP

CO.

Elk County, Pa.

Boston, Mass.

St.,

EMPIRE
MINI AT V R.E

LAMPS

Send
H.

for Circular
W. HcCANDLESS&CO.

Licensed Manufacturers

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 1 5 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month

67

line,

:

:

69 Park Place

NEW YORK

BELDEN
MAGNET WIRE
Our

stock

and German
net wire

complete

CHICAGO TELEPHONE COMPANY,
203 Washington

4

:

&

Marys

Room 301, 116 Bedford

annum
annum

tional Bank of Emporium,
MerPa., and the Farmers
chants Bank of St. Marys, Pa.

NOVELTY INCANDESCENT

ILL.

height or angle.

NICKEL SERVICE:
Direct
Direct

-

FRANK W. MORSE

the bus-

Give us a trial
and we will prove our
iness.

St.

lamp at any

for lamps.

New Lamp,

CHICAGO,

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any C. P.

SERVICE:
Single line

& SON

#5.00

:

:

calls in the

the famous Crolius CommutaCompound; eliminates sparking and all
commutator troubles.

tor

E. R. CROLIUS
6419 Peoria Street
-

SINGLE LINE TELEPHONES:
50 calls per month
Next additional 50

C onven lent— Non-C orrosive— Elf ectl ve

We also make

Street, Chicago.

Is
in

of copper
silver mag-

the most
the west.

Try us on a rush order

Belden

Mfg. Co.

CH ICACO

August

4,
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General Electric Cbmpany
Direct Current Circuit Protection
By Type MD2 Lightning

Allows Free
Static Discharge
It

Arresters

It

Enforces Rupture

of

Dynamic Arc

by a straight path through

by means

the arrester to ground—the
high voltage discharge cannot short-circuit the ar-

blow=out coil
a non-inductive resistance—

rester.

science.

the surest

a magnetic
in shunt with

of

means known

to

For years the principles involved in the design of the

flD2 arrester have been recognized as the correct basis for
proper protection of direct current circuits from lightning.

OPERATION—Any

attempt of the direct current
to follow a lightning discharge to ground is at
once interrupted at the spark gap by the action
of the magnetic blowout, the field of which is
produced by the passage of the current through
the blowout coil connected in shunt with a por=
tion of the non-inductive resistance. The blow=
out chute surrounding the spark gap prevents
any contact of the arc with other parts of the
arrester.
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Cover

Interior

New York Office
44 Broad Street

Principal Office

Schenectady, N. Y.

Sales Offices in
all

Large Cities

n
WESTERN ELECTRICIAN
INSIST

August

on having:

Of

MICA

Edison Miniature

Lamps

all

Form

Micanite, Linotape,

1906

Qualities, fn any
at Lowest Prices

EUGENIE MUNSELL AND CO.
N1W YORK and CHICAGO

INSULATION

Because they are reliable.
Cost less than any other
make in the end

4,

M.

I.

is

C. Compound, Empire

For Years

Cloth and' Paper*

That

MICA INSULATOR

the

Standard.

CO..

Originators

NEW YORK and CHICAGO

Edison Decorative and Miniature

Candelabra Lamps

Lamp Department

Telephone Lamps
Battery

in
"MCH-DUTY"!!
Bi

GENERAL ELECTRIC CO.

Lamps

HARRISON,

N.

(50?)

IJUM

WANTED

Genera.1

Storage

BUUR

Ba.ttery Co.

HICH-nUTY

42

BROADWAY.

N. Y.

You Who are Troubled with Sparking and Cutting of Commutators to Uso
The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

Electric Heating Apparatus

3-in-l

Absolutely Will Mot

The Brushes
It will

BO

Cts. per Stick.

«
1.
For «
Sale by
.'

$5.00 per Dozen

c
1
n
all Supply Houses, or
11

fDFF Samnle

.

SEND FOR 82-PAGE CATALOGUE

Gum

„ MCLENNAN
mMl^,„lml . m, B
&
sole Manufacturers,

e\n
COm,

Km

Write

miles
In use

Catalog

alog of portable and switchboard voltmeters and ammeters,

SIMPLEX ELECTRIC HEATING CO.
Cambridgeport, Mass.

L.

for

CHICAGO MICA CO.
Un Doll Inint On

IIC liall JUIIIl III).,

Oen. Offices: 29

W.

NEW YORK

34th St.

CITY

Branch Selling Agencies

:

Denver, Colo.; Pittsburg, Pa.;;

Chicago,

f

111.;

Cincinnati,

St. Louis, Mo.; St.

-AFAYETTE ELECTRICAL MFC. CO.
LAFAYETTE, IND.

u

nm®H
127

engaging the arm and the
other the pole. It provides a

means

It

strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.

ceeding the cost of cutting a gain.
phone and standard arms and will

It

is

made

Company

for tele-

BETHLEHEM,

any

STEEL
GAIN MANUFACTURING
South Clinton

10

St.

CHICAGO

The Switchboard Equipment

pole.
WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR
fit

Ask

CO.

Chicago.

III.

CO.

ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

mounting arms

of

without cutting gains.

Letters

w

one

plates,

and

(St CIRCUIT
BREAKERS

pressed steel support for cross

two

t

Clectric Signs

FULTON STREET

IN
of

[

HALLER MACHINE

99

arms consisting

Valpa>.r&.iso, Ind.

0.,

Panl, Minn.

TRANSFORMERS
A

New York

'

HORNBERGER
«i|

M. PIGNOLBT

78-80 Cortlandt St.

The insulation is the most important part of your machine— be sure
you buy only the best. Cheap insulation cannot be good insulation.
IF IT'S MICABOND YOU CAN BE SURE YOU
HAVE THE BEST-OUR GUARANTEE IS BEHIND IT

Over

25,000

resistances. They are inexpensive and reliable. Send for cat-

"UNIT" ENAMELED RHEOSTATS

Room 411, Inter Ocean Bldg., 130 Dearborn St*, Chicago, III.

Stick

Measure low and high voltagesi
besides amperes and ordinary-

. .

put that high glOBS on the commutator you
have so long sought after.

VOLT-

AMMETERS

PREVENT CUTTING.

CLEVELAND: Crosby,

Craft

&

Co.

for Bulletins

PA.

and Low Prices
CHICAGO: Francis Raymond

August
FRANK
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1906
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N. PHILLIPS,

Pre.

EUGENE

K. PHILLIPS, V. P.

C. H.

WAQENSEIL, Treu.

REMINGTON,

C. R.

13

Jr., Sec.

,

I

PROVIDEBTCE,

/

j

y

If

B. I.

Stombaugh Guy Anchors

BARE AND INSULATED ELECTRIC WIRE,

Are

ELECTRIC LICHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

STOMBAUGH GUY ANCHORS
SCREW INTO THE GROUND
When

Chicago Office, P. E. Donohoe, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES. PHILLIPSDALE.

R.

strain
give.

You

B ANCHOR AND
WRENCH.

Hoffman
c» u '°'

W. N.

The upper part shows the new malleable

luni

eye.

WILLIAMSON & CO.

R.
MANUFACTuKRa of

Eastern Office:

-

Taylor Bldg

..

LOUIS

ST.

New

Cortlandt St.,

York

GAS AND ELECTRIC GLOBES) MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

CHICAGO

NATIONAL CODE STANDARD

MARION INSULATED WIRE* RUBBER (£

"0. K." Weatherproof lire,

RUBBER COVERED WIRES AND CADEES

Slow -Burning Weatherproof

Eagle brand

'l^mtS

SIGNAL,
HlNlNG rMA R |N £V

ELECTRIC LIGHT
AND TELEPHONE:
WIRES & CABLES

and Ideal Wire.

AND.SU BMAR1NE

Prices

WIRES

TRADE MARK.

8.

CABLES

Phillips Insulated

MAIN OFFICE AND FACTO RY, MARION, IN D.
141

SO. CLINT

ON

and Factory: PAWTUCKET.

We are the

real manufacturers of
per cent, of the Enameled
Rings used in this country.

and

see.

"CONDULETS

R.

I.

In 1905

ANOTHER OF THE 1 ,OGO THINGS
YOU CAN DO WITH
75

Wire Co,

ST.;

Office

us

and Samples on Application.

;

CHICAGO OFFICE a WAREHOUSE

Try

203

GAS, ELECTRIC AND COMBINATION FIXTURES

AND DEALERS

88-90-92 W.

203 North 2d Street

the eye.
The lower part shows the square malleable key and the Bquare shank of the anchor.

CHAI, C. UMMACH,
8EC-Y AND TRIAS.

MATTHEWS & BRO.
MANUFACTURERS

The middle shows the square wrench and
sliding handles locked to the anchor by
RICHARD WILLIAMSON,
PRESIDENT

are sure.

An anchor Is as strong as Its weakest part.
Stombaugh Guy Anchors have no weak parts.

of tba

295E.WasMiNC"--

In at the proper depth they are set. The
can then be put on without fear of any back

SHOWING THE DETAIL

I.

NEW TYPE
Geo.W.

rivets.

equals the strength of the rod.

ANNUNCIATOR WIRES.

I I

and

pins

for

CABLES FOR AERIAL AND UNDERGROUND USE.
New York Stobe, W. J. Watson, 26 Cortlandt St

METAL POLISH

weakened by welds or holes

not

They are made of one piece.
The threading of the eyes on the Type B Anchors

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

U.S.

RODS OF

THE

AMERICAN ELECTRICAL WORKS,

5J

(APPROVED BY THE NATIONAL BOARD OF FIRE UNDIR WRITER*)

The Western

Elec-

trician published
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Condufet^

STAR EXPANSION BOLT
J47-J49 CEDAR ST.,

CO.

LARGE

N. Y. CITY

pages of
matter and

reading

WEATHERPROOF

A THOUSAND

DROPS

STYLES.

FROM CONDUIT

ALL SIZES

1575 illustrations.
This

3126 columns

is

words*

GET

Equivalent in

our prices on Union Lightning

and other

Arresters

amount

Electrical

Supplies.
a 700 page encyclopaedia
of "Something Electrical for Everybody*

Catalogue No. 21

Cortlandt Street

NEW YORK.

to

23 average

is

Manhattan Electrical Supply Co.
32

3,000,000

or about

1

88

Fifth

Avenue

CHICAGO

HOW ARE YOU DOING

Volt-Ammeter
Dead Beat
Accurate, Durable

Guaranteed
Lilt Price, $6.09
leather

including
case.

man

are what

WRITE FOR COMPLETE CATALOGUE

$2

technical

On

the

MANUFACTURERS

CHICACO BRANCH OFFICE

for

$3.

you

are not a sub-

scriber,

send in your

order

70 W. Jackson Boulevard, CHICAGO

Books.

book basis $46

worth given
If

Crouse-Hinds Co.
BRANCHES

26 Shelby Street
DETROIT, • MICH.

" T's " arid " L's " are to

plumbers and steamfitters.

FACTORY, SYRACUSE,
THE ROBERT
INSTRUMENT CO.

NOW?

THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES
OUT OF OR INTO CONDUIT IS TO USE CONDULETS.
Condulets to the electrical

Robert

IT

now.

N. Y.
—,»«—..».»

-

_.

CINCINNATI.
NEW YORK.
l-f Vou Don't Use 'Em-W/e Both l_oso Money

Western
SO? Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN

14

WAITTBD, FOB SALE and
WANT COLUMN advertise-

similar

MACGOVERN &

ROSSITER,

$i.jo an
ELECTRICAL ABTD
9IAinsertion/ additional words 3c each. C«I\KRY. GUARANTEED, and at a
advertise PRICE! considerably lower than for
mtnts (jo words or less), $1.00 an in- the same apparatus purehased from
the manufacturers.
atrtionj additional words ac sack.
D1KECT CONNECTED A. C. UN.TS
6770— 400 K. W. Westinghouse generator ,60

ments (jo words or

less),

STEAM

POSITION

WANTED

wife's health; desire position in lake regions.
For past 6
Will come on trial If desired.
years been general manager of lighting and
power station operating 24 hours daily, and am
familiar with every detail of the business.
Address Box 617, care Western
Age 27.
Electrician, 607 Marquette Bldg., Chicago.

POSITION

WANTED

Salesman with three years' experience in
electrical Held would like to engage with good,
progressive firm. Would start at low wages if
good chance for advancement. Single, sober
nd thirty years of age, and will travel or loAddress
cate anywhere.
Western Electrician, 507

Box 628, care

of

Marquette Bldg.,

cycles, 2-phase, 1,150 volt, 150 8PM,
direct connected to Williams vertical

non-condensing engine 18x26.
K. W. General Electric generator. 60
cycles, mono-cyclic, 2,400 volt, 200 RPM,
direct connected to Ames horizontal, compound engine, 15| and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt, 257 RPM, direct
connected to Harrlsburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

6399—250

T. B., class

6t.

K.

W.

Electric Light Plant in town of 3,000 to
10,000; middle West preferred. Give general
length of franchise and price.
Address Box 618, care of Western Electrician,
Marquette
Bld'g, Chicago, 111.
507

WANTED
Agencies for electrical supplies and machinery
of all kinds for Pittsburg, Pa., and district.
Address Box 620, care of Western Electrician
507 Marquette Building, Chicago, 111.

5
6

Card.

lYi

Roth,

NEW YORK

ST. LOUIS, MO.

P.

self-oiler.

Kester, M. P.
Belknap, M. P.

Thomson-Houston.
15

Missouri Trust Bldq.

Browning, M. P.
Westinghouse, M.

IK Gen. Elec. M. P.
Wi Eddy, M. P.
1% Crocker-Wheeler.

Purposes.

SPEER CARBON

WANTED.

3
T. H.,self-oi!er.
%Yi Roth,
4
Fort Wayne.

single-phase, 2-

CARBON BRUSHES

general foreman foi the Switchboard Department of a large electrical manufactures
concern. Applications should state references
and salary desired, also the date when applicant can take charge of work. Address Switchboard Foreman, Box 824, New York, N. Y.

1
1)4

Westinghouse, 1,100-2,200

SPEER HICH-GRADE

ST.

1

Machinery For All Power Sta ion

WANTED
description,

Crocker- Wheeler,
Towle.
New England.
Northern, series.
114 Belknap, sell-oiler.
1 % Crocker-Wheeler.
1

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low prices.

volt,

Bargains

MOTORS

H. P.

ALTERNATING CURRENT MOTORS.

Electric, 2,300 volts
8-100-900.

CHICAGO

ST..

GOO-VOLT

12-120-1375.

25-cycle, 60-cycle, 133-cycle,

W. MONROE

FOR SALE —

K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1250.

17 Battery Place,

BOSTON, MASS.

27

1344—90

Chicago.

84 State

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFG. CORP.

volts.

volts, class

class 12-150-600.

type A.

CONDITION.

WE

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

A. C- GENERATORS OOCycle, 8-Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,
1136— 100 K. W. General

OR SCRAPS, ANY SIZE OR

type A. M., class 12-150-600.
1219—75 K. W. Vf estlnghouse, 2,200 volt, class
10-75-900.

1279—120

1906

4,

WE BUY OLD BELTS

Inc.

volts,

BEI/TED

1448—70 K. W. Thomson-Houston, 2,200
class A-70, 515 RPM.

CO.,

00- Cycle, !i- Phase.
1763—240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232— 75 K. W. Westinghouse 2,200 volt, 720
RPM.
OO-Cycle, K ingle -Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 180K. W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
1823-150 K. W. General Electric, 1,040-1,150

POSITION WANTED

As superintendent or manager of electric lighting and power station. Can come about Aug.
10th. Must change climate on account of my

August

Kester, M. P.

Bernard, M. P.
Belknap.
Gen. Elec, M. P.
Crocker-Wheeler, M. P.
BO
Eddy, M. P., type G.
65
Gen. Elec, M. P.
100
Westinghouse, M. P.
Everybody says our new shops are "immense!"
They are. We have the largest repair Bhops In this
country.
Send for our Monthly Itui-saln Sheet
showing our complete stock with net prices.
20
25
35
40

GREGORY ELECTRIC

CO.

Cor. 16th mid Lincoln Streets

Chicago

WabasK

CO.

MARYS, PA.

Excursions

A

FROM CHICAGO.
You CanTell a Good Motor
ESPECIALLY

IF

by the

THB SERVICE

Machine
IS

It

Drives

SEVERE

744

the machine runs constantly, economically, conveniently, the motor power Is good.
Northern machines relied upon under rigid operating conditions In all kinds of indusand Isolated plant work—afford convenient, economical operation— have long,

TORONTO and

Return.

$14.40

On sale

$20.00

On

CONCORD

and Return.

$21.00

On sale June

15 to 30 and July
Sept. 5 & 19.

$22.50

Selling dates

daily.

If
trial

WATER POWER FOR SALE

useful

life.

LEAFLET

128 ft. fall in 13^£ miles of river flowing
217 cu. ft. per sec. minimum. Can be developed
in two dams. We own 13,000 acres and pondage would covet upwards of 3,000 acres. Stream
constant. 40 miles from town of 50,000, whicn
develops power by coal. Price reasonable.
Address Box 619,
Correspondence solicited.
care of Western Electrician, 507 Marquette
Building, Chicago.

ENGINEERS —MANUFACTURERS
MADISON, WIS., U. S. A.
425 Monadnock Block, Chicago; 1236 Wells Bldg., Milwaukee, Wis. 801 Land Title Bldg
Philadelphia, Pa.; 403-406 Atlas Bldg., 604 Mission St.. San Francisco, Cal.; 29 Broadway,

NORTHERN

ELECTRICAL

MFG.

East Fifth St., St. Paul, Mlna.

;

A NEW BOOK

FOR SALE CHEAP

x 76 Inch, 8 inch tube, Bigelow
boilers, carrying 100 lbs. working pressure.
Three 45 K. W., 125 Volt Edison Bipolar com
JAS. A.

CEORCE WALKER WILDER, PH.
Professor in Telephony in the Armour
Institute of Technology

GRAHAM,

I.

300-Horsepower Shepherd Engine made by
Shepherd Engineering Company, Franklin, Pa

II.
III.

Single valve vertical cross compound, center
crank. Perfect condition. Not run more then 90
days. Engine will be sold at sacrifice.
Was

St.

Louis,

connection to dynamo.
Illikoxs
Construction

practical

man.

All about

modern

telephone apparatus, their principles and use.

FOR SALE CHEAP

East

D.

IV.
IN

Co #

Fundamental

Send

F. H.

other
etc.,

address

TRISTRAM,

Assistant General Passenger Agent,

97 Adams

St.,

CHICAGO.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE
WITH

PRICE $2.00 POSTPAID

All Orders to Electrician Publishing Co., 507 Marquette Building,

many

Canada and New England.

OFFERED
LOCATIONS

Ideeta

Telephone Apparatus
Systems of Communication
Construction a.nd Equipment

32 CHAPTERS, 450 PAGES, 375 ILLUSTRATIONS.

.

RUTLAND, Vf., & Ret.
Selling dates same as to
Concord.

For complete details as to stop-overs,

City.

Complete and up-to-date, written by a

hullt for direct

points in

Ret.

same as to

Concord.

Proportionate rates to

By

ft.

The Southirn

PORTLAND, Me., &

TELEPHONY

IN

& 22;

,

200 Equitable Bldg., Boston, Mass.

Telephone
Principles and Practice

One 16%xl5 inch Armington & Sims englnej
One 12x12 Inch Armington & Sims engine.

and Return.

sale dally.

18; Aug. 8

$21.00

FOR SALE

pound wound generators.
206 Broadway, New York

CO.

;

New York; 21

Electric Light Plant In hustling Iowa town of
2,000. New plant; 20-year franchise and 10year street lighting contract, both very faTorTerms easy.
able. Sell at reasonable figure.
Address Box 622, care of Western Electrician,
507 Marquette Bldg., Chicago, 111.

Four 6x18

No. 25131

MONTREAL

Chicago

Satisfactory Inducements,

"Dept. P."

111.

Favorable

Good

READ BOOKS
on Electrical Subjects, and think
Electrical Thoughts.

We have the books.
Send for a catalogue.

Freight

Rates,

Labor' Conditions,

Healthful

Communities,

ON THE LINES OF

MECHANICAL
Engineers interested In eleotrioity should send for our complete
Catalogue (mailed free to any address).
Any eleotrioal book published sent prepaid on receipt of prioe.

Electrician Publishing Co.
507 Marquette Bldg.,

THE ILLINOIS CENTRAL

R.

R.

AND THE
YAZOO
For

&

MISSISSIPPI VALLEY R.

R.

information and descriptive pampulei address
full

J.

c.

CLAIR,

Industrial Commissioner,

Chicago.

ELECTRICIAN PUBLISHING CO.,

•

507 Marquette

Bldg., Chicago.

I

Park Row, Chicago,

111

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
High-Crado Machine
Work

.

of All

Kinds

Corre spondence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

:

August

4,
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

POWER

IS

POWER

POWER

POWER

POWER

KNOWLEDGE

Let Us Help You

R

D
G

K
N

An Excellent
P

L £ W
b
E
E
R
D

G

THE

pithy old adage, "Knowledge

know

E

is

For

things to do things.

Power,"

practical

is

enter the electrical

Electrician, beginning with the issue of July 7th, the first of the

is

field,

E
D

We

must

G

wanted.

To

E

so true as to be self-evident.

men

E
D

b

E

R

P
wo
W
L

men, practical information

supply this need, constantly arising as new

P
WO
LI

K
N

ELECTRIC LIGHT PLANTS

T

K
N

E

PRACTICAL Information on

0|)|>ortunity to Obtain

«K

G

To Learn More

E

W

15

i
b

E

R

the Western

new volume, entered upon the
when finished, a complete

publication of a valuable and notable series of articles (constituting,
treatise

»
L
b
E
E
R
D

G
E

on the subject) on

The Small Central Station

subject,

is

I.

II.

G

well indicated

by the

Fuel and Waterpower.

VII.

written

by experienced authorities on the

of chapter headings
IX.

Building and Foundations.
Boilers and Setting.

VIII.

list

General Observations.

IV.

V.

G
E

of this eminently practical work,

III.

VI.

R

D

Practical Hints on Its Construction and Operation
The scope

L I W
b
E
E
R
D

L I W
b
E
E

X.
XI.
XII.

—

Equipment Generators- -Switchboard.
Arc and Incandescent Lamps.
Electrical

K
N

Instruments.

W

Transformers.

_

Operation of Boilers.

XIII.

Line Construction.

Engines.

XIV.

Distribution.

Steam Turbines.
Belting and Shafting.

XV.

Cost of Plants.

L J W
b
E
E
D
R

XVI.

General Data.

G
E

E

The

articles supply data relating to small and medium-sized stations using overhead conand are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The

struction,

L I W
b
E
E
D
R
G
E

series will be enriched with

These

articles will

numerous

be of

much

illustrations, diagrams and tables.
all readers of the Western Electrician,

value to

new and

old, interested in the practical operation of electric-light plants.
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that this noteworthy series on
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EXPERTS.

ENGINEERS.

ELECTRICITY

When

a man's

when he

jects intelligently

ideas

electrical

flow

discusses electrical sub-

and

glibly,

you

will be

pretty safe in assuming that he keeps in

touch with

electrical

progress by perusing

the Western Electrician 52 times a year.

and practical
course complete
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Money
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&

New

OKPORT

l>i.
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Chicago

Marquette

Raven Black Core

INSULATED WIRE COMPANY,
BRANCHES:^ 192 J&pU.nes

York.

St.

BOSTON:

SAN FRANCISCO:

7 Otis St.

65S Mission St

IS WHY WE HAVE THE
MOST PERFECT UNDER-

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING'

MERI
ST.

IO Cents.

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg., Chloago.

507

EXPERIENCE
IIOI KL.IVI

F»x-ioe,

Catalogue of mechanical and electrical book,
free.

TRADE-MARKS on our tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

MAIN OFFICE:
118 Liberty St.,

motors.

ELECTRICIAN

Raven White Core

NEW YORK

Dynamos.

A little booklet on the care and tbe locating
and remedying of troubles in dynamos and

Building'

Crimshaw

CIVIL.

WESTERN

WESTERN

P»ss inspection and carry tbe above

1

Practical Running of

Students actually construct Dynamos, Motors and elecinstruments.
Graduates hold good positions
throughout the world. Fourteenth year opens September 26. Catalog on request. Bliss Electrical School,
212 G Street N. W., Washington, D. C.

ELECTRICIAN
WE WILL TELL YOU HOW

ELECTRICAL,
STEAM,

HIGHLAND PARK COLLEGE, OES MOINES, IOWA

YbF7¥D
1 LMIv

trical

Easy

1906

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

THE BLISS ELECTRICAL SCHOOL

CAN BE MADE BY SECURING
SUBSCRIPTIONS TO THE

ALL OUR WIRES

Engineering

the oldest and best school in the world
teaching Electricity exclusively. Theoretical

4,

MECHANICAL,

is

HADISOHo WIS.

freely;
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HEATING
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MONAONOCK
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CLEAN BOILERS
keeps

it

stops corrosion

off,

and foaming.

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICACO,

BUCKEYE ENGINE
SALEM. OHIO.

'XA^lVl.

ILL..

Dearborn Water Treatment
made

Send gallon

&
W.

17

to

case takes off the scale,

CHEMICAL WORKS

cdoar,

Flounder.

German

Co.

suit the

of water for analysis.

U.S.A.

Telephone: Harrison 3930 and 393

I
I

Silver

in sheet, wire,

rods

blanks, etc.

Phosphor Bronze
Nickel and Copper Anodes

THE SEYMOUR MFG. CO.
Box

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

667,

SEYMOUR, CONN.

JEFFREYS DREDGES

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

A PRACTICAL BOOK
FOR PRACTICAL MEN

1906

HARTFORD STEAM BOILER
INSPECTION! [£> INSURANCE COMPANY
39th

FOR ELECTRICAL WORKERS."

Homm&nn

how to locate "trouble" and " ring out" circuits. It tells about
meters and transformers It contains 30 diagrams of electric lighting
circuits alone. It explains dynamos and motors; alternating and diIt gives
roct current. It gives 10 diagrams of ground detectors alone
"Compensator" and Storage Battery installation. It gives simple and
explicit explanations of the " WheatBtone Bridge " and its uses as well
as volt meter and other testing. It gives a new and simple wiring table,
covering all voltages and all losses or distances, etc., etc
It tells

.

1

PUBLISHING.
CO.
ELECTRICIAN
Chicago
507 Marquette
Building,

and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

We

S

SURPLUS
RESERVES
ASSETS
The Hartford

is

500,000.00
1,261,459.69
1,926,686.81
3,688,146.50

the only company which makes a specialty
and insurance business.

of,

and does

exclusively, a steam boiler inspection

The Hartford is the only company whose entire talent and energies are
applied to the study of steam, to the scientific construction and installation of
boilers, and to their periodical inspection by expert mechanics.
The Hartford is the only company whose entire assets and resources are
held exclusively for the protection of steam users, and the payment of losses
occasioned by the explosion of steam boilers, and for no other hazard whatsoever.

"Little"

The Phosphor

Bronze SmeltingCo.Qmited,

2200 Washington ave.,philadelphia.
ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE, RODS, SHEETS, etc.

— DELTA

J fit v&n&i Jj'un/t'

METAL

1*
WW
1

IM/

Bitted

.

n-

purposes to which storage batteries
retain their charge for long periods.

greatest output for size and weight.

Have

Batteries have hard

wood

^ftHk

*"'k-'

Our Sparking

cases, thoroughly acid proof.

Every battery guaranteed.
MANUFACTURED BY

Fisher Building,

CHICAGO

Company

95 Liberty

Street,

NEW YORK

SAMSON TURBINE
EASE and QUICKNESS with which the
are operated make that
gates on the
turbine especially desirable for use where the
SPEED of the turbine is controlled by a

The
jl''

all

They

Chicago Pneumatic Tool

CASTINGS, STAMPINGS and F0RGINGS
ORIGINAL and Sole Makers in the U.S.

£5|L

Giant Storage Batteries

are constructed for
are adaptable.

&'

90S

Subjects,

5°7 Marquette Bldg., Chicago.

/deLt^

1

The Hartford is now doing nearly nine-tenths of the Inspection and Insurance of Steam Boilers in the New England States, and nearly two-thirds of the
entire amount done throughout the United States.

READ BOOKS
on

I,

CAPITAL

A work that not only tells you how to do It, but shows you.
tel's how to wire for call and alarm bells. For burglar
THIS BOOK
and fire alarm. How to run bells from dynamo current. How to
Install and manage batteries. How to test batteries. How to test circuits. How to wire for enunclators; for telegraph and gas lighting.

SENT PREPAID ON RE0EIPT OF PRICE

ANNUAL STATEMENT
JANUARY

C.
and Victor H. Toualey. 160
pages, over 200 Illustrations. Full leather binding,
red edges. Pocket size 4x6. Price, net, SI. 50.

ADDRESS

1866

"MODERN WIRIN6 DIAGRAMS AND DESCRIPTIONS
By Henry

FOR CATALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

SAMSON

GOVERNOR.

CLOSE REGULATION

is

assured.

THE JAMES LEFFEL & CO.
307 Lagonda Street

Springfield, Ohio, U. S. A.
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When You Use

CEST'S
C^J&
Used by the

largest

and

Light

Telephone Compa-

ON APPLICATION

Grand Rapids, Mich.
Havana, Cuba.

AUentown, Pa.
Auburn, Me.
Auburn, N. T.

Hazleton, Pa.
Hopkinsvllle, Ky.
Jonesboro, Ark.

Battle Creek, Mich.

Lake Benton, Minn.

Belllngham, Wash.

Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marion, Ind.
Medford, Wis.

Germany.

Chicago, 111.
Clayton, Mo.
Cleburne, Teiai.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Florencevllle, N. B., Can.

Contractor

UNION TRUST BLDQ.

a.11

San Diego,

Mount

Olive,

Cal.

Sawtelle, Cal.
Sioux City, Iowa.
South Bend, Ind.

Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.

Springfield,

Traverse City, Mich.
Van Wert, Ohio.

111.

New

Watch

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Hill, R.

I.

Wausau, Wis.
Westerly, R.

I.

Wilmington, Del.

AUTOMATIC ELECTRIC COMPANY

CINCINNATI

high standard required in

Riverside, Cal.

San Francisco, Cal.
Santa Monica, Cal.

Miamlsburg, Ohio.

Van Buren and Morgan
is tha.t

Portland, Me.
Portland, Ore.
Princeton, N. J.

Hastings, Neb.

Buxton, Iowa.
Cadillac, Mich.

Exoert Electrical Subway

"Flexduct"

the Telephone

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.

Berlin,

GEST
NEW YORK
277 BROADWAY

1906

—

nies in the country
PRICES

4,

You want good service; you want it to be prompt; you want it to be accurate!
you want it to b e secret.
Every other telephone user's wants are the same as yours.
It you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System are so successlul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce inferior
service, and commanding a higher price.
It's because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System arc: stronge r, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these- "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:

Patent Cable Racks

Electric

August

high-class work.

It is

very

flexible,

a.

CHICAGO, U.S.A.

Sts.,

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, a.lwa.ys usatble to highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

CHICAGO
Patent

Cope's
Remember

SAN FRANCISCO

Coupling

Quick

Have YOU read the

Rod

Conduit

these rods have 00 lost

notion.
of Steel and
in the beat possible manner

These Couplings are
tire

made

NEW DYNAMO TENDERS'
Write for list of persons using tries*
rods— 26, 000 sold since May 1002. Made

HAND-BOOK

in 3 it;, and 4 ft. lengths.
Price, 3 It. 75 cent 3. 4

Patented February

J.
3244 North

ft. 85 cents
34, 1903,

COI

By

TELEPHOIMES-Their
BY
in

AMEBICAM
iJf CONDUIT COMPAHY
OMICAQO.

LOS ANOd-CS

I.— Receivers;

F. C.

NOT,

IF

WHY NOT?

CONSTRUCTION and FITTING

A Practical Treatise on the Flttlng-up and Maintenance

CHAPTER

BADTT

PHILADELPHIA, PA.

Fifteenth Street

A VALUABLE BOOK OF REFERENCE.

iff

F. B.

of

Telephones and the Auxiliary Apparatus.

ALLSOP.

Dynamo
out

CONTENTS

II.— Transmitters; III.— Magneto Switch-Bells;

IV.— Battery Switch-

tenders cannot get along with.

it.

Sent prepaid on receipt o! price, Ji.oo.

Bells; V.— Complete Instruments; VI.— Switches, Switchboards and Extension Bells; VII.—
Batteries for Telephone Work VIII. Erecting Wires, Instruments, Etc. ; IX. Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.
;

184 PAGES.

—

166 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

—

PRICE, $1.25.

ELECTRICIAN PUBLISHING CO., 507 Marquette Bldg., Chicago

ELECTRICIAN PUBLISHING CO.,
507 Marquette

Building,

-

CHICA60.

August
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KELLOGG
TELEPHONES

19

STROMBERG-CARLSON
QUALITY

ARE

STANDARD

IS

This high distinction has been recognized and
appreciated and has made

DISTINCTIVE

Stromberg-Carlson Apparatus Famous

They are not

"JUST TELEPHONES"
Our many

satisfied

We think
Send

so, too,

customers say there are "none so good."

and our Catalogs

for "Bulletin No. 8-F."

will

It's

Designers

show you why.

Telephone

and

Apparatus

for

yours for the asking.
Builders

All

of

Classes

of Service

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES-POLES-LAMPS

Correspondence

solicited.

Central Energy Telephone

KELLOGG SWITCHBOARD
CONGRESS AND OREEN

STS.,

ft

SUPPLY GO.

CHICAGO,

ILL.

STROMBERG-CARLSON TEL. MFG. GO.

BRANCHES
PHILADELPHIA, PA.

CLEVELAND. OHIO

Keystone Tel. Bldg.

Electric Blag.

LOS ANQELES, CAL.
318 W. Second St.

Protective Apparatus of All Kinds
The No.

makes the best
connection and is the
remove from

the springs.

It is

ROCHESTER,

RUNZEL-LENZ ELECTRIC MFG. CO.
MANUFACTURERS

.

No. 93

«««.^ W.-W-l #«-**-

All explained In Bulletin 21

)

.

ILL.

very

easily re-fused.

American

CHICAGO,

N. Y.

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING
and POT-HEADS
97-IOI South Clinton St.
CHICAGO, ILL.

93 pencil

fuse

easiest to

Write us today about your requirements and ask for Bulletin
15-E. Our services are always at your command.

«,HI
»,1
YOU GET OUR
RINGS?'
I

You would

Electric Telephone Co.

Manufacturers of Telephones, Switchboards
and Protective Apparatus

State and 64th Streets,

-

CHICAGO,

ILL.

C

you used the

.

efficient

and the only

reliable ringer

on the market.
Measures only 9x6x5 inches; weighs only 4 lbs. *
We use no primary battery for the vibrator; actual /
consumption of current from the main batteries J

A PERFECT RECEIVER

practically unnoticeable. Will ship on 30 days'
returnable at our expense if not satisfactory
every respect.
Write today for new descriptive circular and prices.

A

Dollar

if

.W.:.-

Improved Sandwich
Pole Changer
The most

FOR.

~,

Bill

m

trial,

V

in

h
m

Sandwich Pole Changer Co.h
200 Eddy Street

INTERNATIONAL

Sandwich,

TEL. MFG. CO.
Chicago.

III.

I

Made

In

4

Styles,

Both Alternating and Pulsating

TELEPHONES.'SWITCHBOARDS'AND EXCHANGE EQUIPMENT

'CLEVELAND

E NORTH ELECTRIC
KANSAS CITY

Illinois

*
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WHITECEDAR
RFD CFDAR

W_

CO
vUCO

n/\l

j

W

1
1

1

I

KANSAS CITY, IVIO.

QRUERJ,

F".

CYPRESS
IDAHO CE
CEDAR

August

Cedar

TORREY
CEDAR CO.,
CLINTON VILLI, WIS.
Large Stock Constantly on Hand

4,
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Poles

TROLLEY TIES
FOOT
Michigan White Cedar

7

Stock

Low Price. Quick Shipment
Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices
Daggett, Michigan
PERRIZO & SONS
Special

POL

Trroducers

?rA
ondWholreolera
iarj
. of White Cedar

C.M.WORCESTER
I WrUeforfl Copy olourTELEOHAPH

•^

frliMIMMiE MSiMMg
'

?£DAR POLES
ESTABLISHED

Yards

MW

/flbss.Miefe LAnsctMicn.

CQ.

IMuni5in^

••

Onfonojon •

1

L.

.

f

1

1

WEBER, M.

POLES.
WHITE CEDAR,

E.

Cloth Binding,

-

RED CEDAR,

25c.

-

-

Flexible Leather Binding,

—

CYPRESS.

Promptly Mailed on Receipt

of Price.

T. J.

CHESTNUT POLES
JAS.

I.

ISA.

Bessemer
WILSON

THE PORTER CEDARC?

i

INQUIRIES

WE-

MICHIGAN

MOSS TIE

WHITE

SAGINAW. MICH.

ALWAYS

QO
f*
^J
POLES
^^

40,000 Poles in stock,
100,000-150,000 after April 1st.
haVe been in the Cedar Pole and- Tie business
ss 25 years.
years

W.

PINE.

POLES

CO., Security Building, ST. LOUIS, HO.

Limited Mock of
Locust Pins in Toledo
for immediate shipment,
on receipt ox order.

CEDAR POLES
Sizes

KELLOGG SWITCHBOARD & SUPPLY CO., Chicago,

We

YELLOW

Ready

Send lor "Booklet No. 3-F" giTing shipping specifications and other useful data.

BEST TO LAST.

Chemical Building.

A

Quality and Prompt Shipments— Wholesale Only,
bhipments by Rail or Car Ferry.

MICHIGAN WHITE CEDAR

TIES.
OAK, CYPRESS and

Building, Pittsburg, Pa.

w
PDIsES TIES-POSTS
w WANTww
YOUR

KELLOGG

JENNINGS,
ST. LOUIS.
ft

Oak

507 Marquette Bidg., Chicago.

Electrician Publishing Co.,

BERTHOLD

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

TIES

all.

WHOLESALE PRODUCERS

Chicago.

SEVEN DISTRIBUTING YARD

50c

This is a practical book in a convenient vest pockei size; alike suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions of every used electrical term or phrase and is sold at a price
within the reach of

Bldg.

CODE FOR CEI

225 PACES, SIZE 254x6 INCHES.

Price

MARQUETTE

.

THE HANDY ELECTRICAL DICTIONARY
BY W.

(962

WM. MUELLER COMPANY
1211-12-13

C STERLING & SON CO.,

«hd

50,000 Trolley

Ties

III.

Bay City

and

in.

la x on

The F. Bissell Company

TIES
at

1/^x9

Toledo, 0.

yard.

MONROE, MICH.

You

will confer a favor upon the
advertiser by telling him—when

you write him—that you saw his
adm in the

Western

Electrician,
POLE DEALERS ADVERTISING

CEDAR
H. M.

IN
THE WESTERN ELECTRICIAN OBTAIN MOST EXCEL-

POLES,
POSTSj

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

TIES

LOUD'S SONS CO., Au Sable, Mich.

Idaho Cedar Poles
,

ES

PACIFIC

COAST POLE

CO.

SPOKANE, WASH.

HEWN OR SAWN

PILING
Taussig

aqe:i_es &

—CYPRESS AND CEDAR

AND HEAVY TIMBERS

August

4,
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The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross Arms

One

of

Our Ordinary Train Shipments

of Cedar Poles.

This Train Has Nineteen Cars.

DELIVERED PRICES FURNI5HED UPON REQUEST
We

\^E

Can flake Delivery

supply any of
books catalogued below
upon receipt of your order and remittance. We prepay charges.
shall be glad to

There's No Friction

the

With the Fibre-Graphite Commutator Brush.
Being 90per cent, pure graphite, it insures
low resistance, no sparking under a varying
load, and longer wear. There isnogreasing

The Fibre-Graphite is therefore
the most economic brush on the market.

required.

Send

for price

list.

HOLMES FIBRE-GRAPHITE MFC CO.
5155 Wakefield

CIPLES of the TRANSFORMER. By Frederick Bedell
$3.25
?SItS
J'
INDUCTION
COILS. By G. E. Bonney
1.00
ELECTRICITY AND MAGNETISM. By S. R. Bottone
90
ELECTRICITY, ELECTROMETER, MAGNETISM AND ELECTROLYSIS.
By G. Chrystal and W. N. Shaw
1.60
THEORY OF ELECTRICITY. By L. Cumming
2.25
THEORY OF ELECTRICITY AND MAGNETISM. By Charles Emerson

Street. Gerniairtown, PHILADELPHIA.

RI

Curry

THE ELEMENTS OF ALTERNATING CURRENTS. By W. S. Franklin
and R. B. Williamson
PRACTICAL EXERCISES IN MAGNETISM AND ELECTRICITY. By
H. E. Hadley

2.50
2.50

PRESERVE YOUR
COPIES
THB
O**

.60

MISCELLANEOUS PAPERS. By Heinrich Hertz
3.25
A TEXT-BOOK ON ELECTROMAGNETISM AND THE CONSTRUCTION
OF DYNAMOS. By Dugald C. Jackson
2.25
ALTERNATING CURRENTS AND ALTERNATING CURRENT MACHINERY. By D. C. Jackson and John Price Jackson
3.50
AN ELEMENTARY BOOK ON ELECTRICITY AND MAGNETISM AND
THEIR APPLICATIONS. By D. C. Jackson and John Price Jackson. 1.40
A FIRST-BOOK OF ELECTRICITY AND MAGNETISM. By W. P. Maycock
60'
ALTERNATING CURRENTS OF ELECTRICITY AND THE THEORY OF
TRANSFORMERS. By Alfred Still
1.50
PRACTICAL ELECTRIC LIGHT FITTING. By A. C. Allsop
1.50
ELECTRICAL EXPERIMENTS. By G. E. Bonney
75
RADIOGRAPHY AND THE "X" RAYS IN PRACTICE AND THEORY. By
S.
R. Bottone
1.00
THE DYNAMO HOW MADE AND HOW USED. By S. R. Bottone
90
A GUIDE TO ELECTRIC LIGHTING. By S. R. Bottone
75
ELECTRIC LIGHT ARITHMETIC. By R. E. Day
40
THE DYNAMO ITS THEORY, DESIGN AND MANUFACTURE. By C. C.
Hawkins and F. Wallls
3.00
THE ALTERNATING CURRENT CIRCUIT. By W. P. Maycock
1.00
ELECTRIC WIRING FITTINGS, ETC. By W. P. Maycock
1.75
ELECTRIC WIRING TABLE. By W. P. Maycock
1.50
A MANUAL OF TELEPHONY. By W. H. Preece and A. J. Stubbs
4.50
PRACTICAL TELEPHONE HANDBOOK AND GUIDE TO THE TELEPHONIC EXCHANGE. By Joseph Poole
1.50
ELECTRIC WIRING. By Russell Robb
2.50
ELECTRIC LIGHT CABLES AND THE DISTRIBUTION OF ELECTRICITY. By Stuart A. Russell
3.00
ELECTRICITY IN TOWN AND COUNTRY HOUSES. By Percy E. Scrutton 1.00
THE STORAGE BATTERY. By Augustus Treadwell
1.75

WESTERN ELECTRICIAN
-BINDERS SI.OO EACH.=

...

ELECTRICIAN PUBLISHING
Suite 607 Marquette Building,

A LIBRARY OF

CO.,
CHICAGO.

WELL SELECTED ELECTRICAL BOOKS

:

:

Is

Such a library is best formed by occasional and
ELECTRICIAN PUB. CO., 507 Marquette Building, Chicago-

of Inestimable value to electricians.

carefully chosen purchases.

DRY

YOUR COILS
BY VACUUM

AND

jSUun
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(Cables—Transformers— Magnet Coils—Armatures)

Electrician Publishing
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Building,

Company
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OVER 700 APPARATUSES IN USE-"PASSBURO" SYSTEM
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The Most Popular Fan Motors of the Season
Because they give
the most breeze.

Because they use
the least current.

Westinghouse
Address nearest

New

&

Mfg. Co.
Pittsburg, Pa.

district office:

York, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Liu Angeles, Minneapolis, New Orleans,
Philadelphia, Pittsburg, St. Louis, Salt Lake City, San Francisco, Syracuse, Seattle.
For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario. Mexico: a. & O. Branlff & Co., City of Mexico.
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Wayne

Fort

Electric

Works

"Wood" Arc Lamps
The

Best

Our

Lamp

110-volt

on the Market

Enclosed

Arc

—

L&mps

Direct-current multiple type Form C
for interior lighting, a.re of

Superior Design

Material
Construction
All Best Quality Labor
Send

SALES OFFICES:
Boston
Chicago

SALES OFFICES:

MAIN OFFICE:

Pittsburg
St. Louis

Atlanta

for Bulletin 1029

Fort Waiyae,

New York
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I
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Grand Rapids
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San Francisco
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The flow and

Why

of Electricity

By CHARLES TRIPLBR CHILD
Second Edition, Revised and Enlarged

Price $1.00, Postage Prepaid

WHILE

the added matter has brought the volume up to date in
every phase of this study, the original text, as prepared by its
brilliant author, remains to entrance the reader.
New illustrations
have been made where it was deemed possible to further illuminate
the explanatory matter.
The book contains no mathematics. The
phenomena of electricity are treated in splendidly arranged word
pictures, and the engineer, the student and the non-technical reader,
alike, may be benefited and entertained by this book.

RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

RENT

WATTMETER

IN

THE WORLD
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HAZARD AND

INSULATED WIRES
CABLES

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

HAZARD MANUFACTURING COMPANY
Wilkesbarro

-,

New York

Chicago

-

VULCANIZED FIBRE
Highest grade, for electrical insulation and mechanical purposes, In sheets,

Insulated

Electrical

Wires

A.

and

special shapes.

Catalogues and samples on application.

VULCANIZED FIBRE

and Cables

JOHN

tubes, rod.

CO.,

Wilmington, Del.

-

KARTAVERT

ROEBLING'S SONS CO.

HARD AND FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBINO.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers,

171-173 Lake Street

and Packings. Patent Insulating Cleats.
MANUFACTURED ET

Trenton, N. J.

CHICACO

THE KARTAVERT MANUFACTURING CO.

HOISTING

The Bastian
Electrolytic

Wilmington, Del.

MOTOR. 5
Our type "H" Motor shown below

is

designed to with-

stand heavy overloads and sudden strains and shocks,

Meter
for Direct

Current

and can be used for very severe crane and hoisting duty.
They are compact, fully protected from dirt, readily
accessible to commutator and bearings.

^ ^

^

Over

20,000 in use in
GreatBritain andEurope.

WHEELS
COMMUTATORS

No

JEWELS, COILS
nor

PERMANENT

MAGNETS.

Manufactured by

Helios Mfg. Co.

OUR BULLETIN

NO. "8E"

WILL INTEREST YOU

Bridesburg
Philadelphia, Pa.

FRANCIS RAYMOND,
1635 Old Colony Bldg., Chicago,
WESTERN REPRESENTATIVE

Western Electric Co.
Chicago

New York

St. Paul

San Francisco

111.,

Cincinnati

Los Angeles

Pittsburg

THE BABCOCK & WILCOX

CO.,

85

S&int Louis
Kansas City

Philadelphia.

Denver

Seattle

Liberty St., N. Y.

Bld*.

WATER TUBE
STEAM BOILERS

NEW ORLEANS, 339 caronoilit strict.
CHICAGO, 121B Marquctti Bias.
ATLANTA, Empire Bldg.
CLEVELAND, 70S New englan. Bias.
MEXICO CITY, T AVCNIRA JUAREX.
HAVANA, CUBA, 11. 1-1 Cam .i ia h»i»»«

STEAM
SUPERHEATERS

BRANCH OFFICES:
BOSTON,

36 Fidiral strict.

PHILADELPHIA, 1110-1112 north am.
SAN FRANCISCO, «i first strut.
PITTSBURG, 1218FR1CK Builrinr.

200 Pounds Working Pressure

Our Book, STEAM, mailed
on application.
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INSULATED
CY
MD|
WIRES
AND CABLES.
LtA
Oliflr
Ajax
38ER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.
GCNT
RN £ L L
Electrical Co.,'
The Simplex
,'=™
r
o L
HIXSON,
H. R.
IO State Street, BOSTON, MASS.
nadnock Block, CHICAGO.
!,

iochtsaCopy.

Ho. 6.

Rainproof Rope
For Arc

Lamp

Suspensions

,

,

Ajax Line Material Co.

I

.

TJ. S.

New
York
Qround

CO., Ltd.
Geo. T. Manson, tan'l tint,
W.H.Hodglna, Secy.

253 Broadway, New Yerl

Main otSce and Factory, TRENTON, N. I

83 BARCLAY STREET.

Manson Tape, Candee "SSr Wires

THE OKONITE
r&o'ffl "•»•»«

National Code Standard.

Sole Manufacturers of

Gkonite Wires, Okonite Tape,

Chicago

CRESCENT INSULATED WIRE AND CABLE CO.

THE STANDARD FOR
RUBBER nrSILLATION.

Fat. Off.

14 S. Jefferson St.,

WIRES AND CABLES

1893-World's Fair,
Medal for Rubber Insulation.

TRADEMARK.

and

CRESCENT RUBBER INSULATES

1889—Paris Exposition,
Medal for Rubber Insulation.

Eef

12

Clamp
INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

PARANITE RUBBER COVERED
WIRES AND CABLES
Submarine and Inside Use

Underground, Atrial,

For connecting telephone ground wires to
pipes and cables. Cheaper than a wrapped connection: as good as a soldered connection.
Adopted' byrnearly all the Bell Tel. Cos. and
most' of the larger Independent TeL Cos.
Samples free on application. Write for list of
other specialties.
Yonkers Specialty Co.. Yonkers, N. Y., U. S. A.
Western Electric Co,, Agents
B.C. Roberts Electric Supply Co., Philadelphia, Pa.

TELEPHONE. TELEGRAPH AND FIRE-ALARM CABLES
All

Patent

Cope's
Remember

JONESBORO, ND.

Wlrei Are Totted at Factory

Quick

M.

I

R.

Rubber

Co.'s

RUBBER COVERED

Rod

Conduit

Coupling

).

National
India

>sVIRES

AND CABLES.

OFFICE AND FACTORY: BRISTOL.

these rods have ao lost

notion.

R.

I.

Tbese -Couplings are of Steel and
«re

made in

the best possible manner.

Write for
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REG0 FLASHERS

of 'persons using thea*

Are easy to sell. Yon make a, fine profit.
Everybody with an electric 6ign wants one,
Write us today for particulars and prices. Also
pointers on electric signs.

rods— 26,000 sold since May 1902. Mud.
in 3 ft. and < (L lengths.
Price. 3

It.

7; cents. 4

Patented February

It.

8S cent*

34, 1903.

COI
3244 North

Reynolds Electric Flasber Mfg. Co.
PHILADELPHIA. PA.

Fifteenth Street

Crimshaw

ALL OUR WIRES

PMb Inspection and

ROAMCHPi-i

CHICAOOt

ELECTRICAL
INSTRUMENT

Main Office sod Works, Waverly Park,

Raven Black Core

MilliToliieters/Voltiiinetiri

Ammeters,

Mllammeten,

Our Portable Tnstruments are recognized as
The Standard the world over. The Seml-Port-

aMe Laboratory Standm-ds are

:

The Switchboard H
BETHLEHEM,

•Audrey House, Ely Place,

Holborn.
Paris,

France—E.H.

BREAKERS

still better.

Our Station Voltnwrtera and Ammeters are
unsurpassed in point of extreme accuracy and
lowest consumption of energy.

LONDOK BrAKOH

638 Million St.

ALL STANDARD TYPES A'
BUILT TO SPECIAL DESIC

Portiole Balfanometeri,

Otimmeters,

SAN FRANCISCO:

7 Otis St.

<§£> CIRCUIT

J.

Voltmeters,

BOSTON:

w

CO.,

NEWARK, N.

Ground Detectiri sad Circuit Testers,

Beaafnc nuUvoltmeter.

PHILADELPHIA

INSULATED WIRE COMPANY,

MAIN OFFICE:

Weitoi Standard Portable Direct

CO..

TRADE-MARKS on our tags. We also manufacture Crimshaw and Competition Tapes end Splicing Compound*.

A 118 Liberty St., New York.

WESTON

CIRCUIT BREAKERS
GUTTER ELECTRICAL

CHICAGO

Raven White Core
carry the above

NEW YORK
114. lid

191 Fifth Ave.,

l-T-E

Ask

Cadlot, 12KueSt. Georges.

B«Rirs— European Weston ElecMical
ment Co., Ritterstrasse No. 88.

Instru-

Kerw "Fork Office— 74 Cortlandt Street.

CLEVELAND:

Crosby, Craft

& Co.

for Bulletins

-yi|

PA.
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Our

recent sales of

Gas Engl
gines
an(

Electric Generators

Allis-Chalmers Railway Motor.

them

Built for direct connection to
Allis-Chalmers Car Controller.

Aggregate Three Million Dollars

Allis-Chalmers

A

Gas Engine,

direct -connected to Alii:- Chalmers Generator.

by us for the power station equipment
the Milwaukee Northern (Electric) Railway

contract recently taken

Includes three Horizontal

Twin-Tandern Gas Engines, each having a rated capacity of ,500 H.
for overload, direct-connected to three
,000 K. W., 3-phase,

P.,

1

allowance

with

of

liberal

1

25-cycle Alternating Current Generators.

This
of

We

be the

will

largest installation in

Gas-Engine-Driven Electric-Generating Units used

furnish complete power-house, sub-station

Traction Purposes

for

and car equipments

Deadwood.

S.

D.

Denver, Colo., McPhee Bldg., 17th and

Glenarm

Sts.

Detroit. Mich., BOO Union Trust Bldg.
El Paso, Tex.. Guarantee Trust Bldg.

Kansas

Mo.,

City,

The

Dw'ight Bldg.,

cor. Baltimore Ave. and Tenth St.
Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.
Oakland, Cal., Room 21, 906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frlck Bldg.
St. Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
San Francisco, new office. Atlas Bldg.,
602 Mission St.
Seattle, Wash., 316 Occidental Ave.

Scrantor,, Pa.

London,
533 Salisbury. House, Finsbury Circus. E. C.
Johannesburg, South Africa,
The Corner House.

FOREIGN
SALES AUtiNOitJ..
AGENCIES
1-UKfclt.iN WLtt,
Auckland,

New

John Chambers

Zealand

Buenos Aires
Johannesburg,

Herbert Ainsworth
P.

I

Melbourne, Australia....

West

Australia
Valparaiso, Chile
Perth,

Yokohama and Kobe, Japan
Shanghai,

Representatives,

China

AUis-Chalmers-Bullock, Ltd.,

Son, Ltd.

&

Palmer

Africa

Lima, Peru
Manila,

&

Donnell

South

n

Canadiar.

for electric railway service

FOREIGN SALES OFFICES.

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore. Md.. Continental Bldg.
Bcstcn, Mass., £0 Co/igres; St.
Buffalo, N. Y., Ellleott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., First National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.
Dallas, Texas, Wilson Bldg.

America

Montreal

(for

Rock Crushers Only)
Henry Guyer
Bryan-Landon Co.

Knox, Schlapp

&

Co.,

Propy. Ltd.
R. Perrot

Frank
John

R.

Beaver

The American Trading Company
The American Trading Company
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Storage BatteryCo.
MANUFACTURER OF THE

Gblort&e Hccumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:
Philadelphia,
New York,
Bostoh,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwrieht Bldg.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bids. Annex.
525 Thirteenth St.
Citizen's Bldg.
Canadian General Electric Co., Ltd., Toronto
Mexico: Charles L. Seeger, Primera de Hnmboldt No. 10, Mexico City
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Kearney

"SAFETY" RUBBER COVERED
WIRE AND CABLE

PATENTED

L3.

AUSTIN

THE SAFETY INSULATED WIRE & CABLE

From 3-0

Cable Clamp, you save' time, labor, material and money,
don't you think it would be to your advantage to use them?
If you will send us an order for 25 or more to be shipped
by prepaid freight, you can take 30 days to decide whether
you prefer to return the clamps or the money. You can't
lose.
Let us hear from you.

S250

Over
.5,000

Wrlia tor Full Partlculmrm of Our

miles
In use

VERTICAL TYPE

GOLD MEDAL
Lewis

*

Clark Centennial
Kxpoiitlon, Portland, Oregon, 1906.
NEW YORK OFFICE: UW Liberty Street.

PLATINUM

Rail Joint Co.,
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Ignition fuses for torpedo and mining operations
Special forms for wireless telegraphy.
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baker a co„

inc.
BAKER, Vlce-PrM.

All forms of electrical contacts.
a
m

m^

Grand Prize
Universal Exposition
ST. LOUIS, 1904

BAKER, Prep.
C. VT,
408-414 N.J.R.R.Av., NEWARK, N.J.

O. O.

BRO.

l.

lit-

Offices: 29

The

Street
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Eastern Office:

STURGESS WATER-WHEEL GOVERNORS
Y.

Catalog.

MATTHEWS &

203 North 2d

FORTY KEARNEY CABLE CLAMPS

TROY, N.

N.

Handsome 1906
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MANUFACTURERS

Saved on this pole at Topeka, Kae.,
by the Topeka Edison Co., by using

PLATINUM

of

CM.

YOU should certainly give the Kearney Cable Clamp a
You may think you can do without them by using
You can; but If, by using the Kearney

W.

Resistance wires to specifications.
Prottotlre fuses for small currents.

1,500,000

the old method.

Send

CO.,

to

trial.

CO.

BAYONNE, NEW JERSEY

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.
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Sargent A Lundy
Sawyer-Man Elec. Co
Safety Ins. Wire

Schott.W.

H

.

.

.

.

3
3

—
—
—

Electrical Inst. Co... 1
Willard Storage Bat. Co
7

Williamson
Willis, G.

Wilson

A

Co.,

R

11

M

18

M

Co., Jas.

14
I.

Worcester Company,
WrigleyCo. Thos

C.

H

SchuremanCo., J. L
Seymour Mfg. Co

—
15

Yonkers Specialty Co

Simplex Electrical Co., The... 1
Simplex Elec. Heating Co
10
Sorensen. P
Speer Carbon Co

Classified Index o* Advertiserxients See

18

—

14

Page

22

—

<J.

Zeidler Lamp A Brasa Co
Zeller, Geo. A., Book Co

1

—
.—
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ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
Call

and See Them or Write

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN 1280

130

ADAMS STREET, CHICAGO

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

C.

ALL SIZES

& H. REVERSIBLE DRUM
CONTROLLERS

C-W ALTERNATORS

You cannot successfully operate cranes,
hoists

and other classes of machinery

re-

quiring frequent stopping and starting

under load without a rugged and reliable
controller.

Bulletin 66 C.

&

H. controllers are de-

signed for exactly this kind of service,

and they are made to stand the most severe duty to which it is possible to subject
them in the service for which they are designed.

The controllers are arranged

to vary the

speed of the motor by means of resistance
in the armature circuit.

Two

A. C. Generators.

Resistances are

furnished capable of reducing the motor

300 and 350 kilowatt output.

speed from normal speed at

"We may have

just

what you 'want

in

our Chi-

load to

they are easily renewable.

cago stock.

Ask

full

50 per cent of normal speed at half load.
Contacts and brushes are made so that

In a hurry?

for our Generator Bulletin

Blowout magnets on the larger

No. 53T.

upon opening the

COMPANY

f+X<>

AMPERE,

NEW

Vifr
JERSEY

circuit.

The Cutler-Hammer Hfg.

Co.

MILWAUKEE

OLD COLONY BLDG

CHICAGO OFFICE:

sizes

of controllers disrupt the arc which occurs

New York

Boston

Pittsburg

Chicago

OSSERT'
Drawn steel. One blow of a hammer elves clean round hole. No filing

MOTORS -DYNAMOS-FANS

SAVE TIME, BOXES AND MONEY
Be np to date.
for bulletin giving

Use them. Write
full

particular*.

Co.,™"

OXE

Bostert Electric Construction

ARE ii/VELC MADE AND YoVlV LIKE'THEM
FOR ALL DIRECT CURRENT CIRCUITS

<

-

THE BOBBINS
*^

& MYERS CO,

SPRINGFIELDVOHlb.

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

August
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•TRADE MARK'

CARBONS ARE MADE OF THE
BEST MATERIAL.
CARBONS ARE ALWAYS UNIFORM
LITY,
IETER AND STRAICHTNESS.

ALWAYS GIVE SATISFACTION

DELTABESTON MAGNET WIRE
An

asbestos covered wire

railway motors.

made

especially for field and armature winding on

Indestructible by any temperature rise to which

it

may

be sub-

WILL
PREVENT

Equally well adapted for use on arc lamp magnets.
Sizes Nos. 1 to 18 B. & S. gauge.
Write for new prices and samples.

jected.

(Erntral €lttfctr<ltijttpmig,
General Western Agents
264-266-268-270 Fifth Avenvie, Chicago

™NEW

INCANDESCENT

LAMP!

announce that the undersigned company is now
THIS
putting on the market a New Incandescent Lamp, and
hereby solicits your patronage.
For a long time it has been recognized that the time was ripe
for a new lamp manufacturing company to enter the field,
owing to the present high price and dictatorial policy of the
association of lamp manufacturers.
is

It is

to

"up

to you,"

Mr. Lamp Buyer, tosay whether the Czars

of the Lamp business shall dictate to
pay for lamps.

you the price you shall

WE OFFER YOU A STRICTLY FIRST CLASS LAMP
AT A REASONABLE PRICE— AND TH AT PRICE IS LESS
THAN THE "ASSOCIATION PRICE!"
As we mean business and want your trade, we urge you
to "look us up," to investigate us fully, financially and
otherwise, and we, therefore, refer you to the First
National Bank of Emporium, Pa., and th« Farmers &
Merchants Bank of St. Marys, Pa.

Novelty Incandescent Lamp Go.
ST. MARYS, ELK COUNTY, PENN.

BURN-OUTS

SJPiUr

THE

RESlSTANdgfCOPPtR

'"CLIMAX"
Wire

Resistance,
Has

the highest specific

resistance

of

any

wire

on the market.
Does not become

brittle

by repeated heating and
cooling.

Driver=Harris Wire Co.
HARRISON.

N. J.

..
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VALUE

vs.

point of first cost a Gould Floating, or Line, Battery is often much less
than copper feeders.
The value of such a line battery, measured in
<J[
dollars saved on Kilowatt output, is so great that many Gould Batteries
have saved their entire cost within two years. €J Mechanically, electrically
and financially the Gould Storage Battery has proved an unqualified success.
<j| It will pay you to write for our Bulletins of notable Gould Installations.
<J In

SALES OFFICES:
Battery of 220 Cells, Capacity 119 K. W., Installed for
the Berlin Street Ry. Co., Berlin, N. H.

MAIN OFFICE

BOSTON—89 State St.
CHICAGO— Rookery

Im^pBalt

Building

SAN FRANCISCO—
Geary

1701

1

West

New York
Works

St.

:

:

34th Street,

City

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Commutator Com-

Adjusters, Cord.

pound.

Morse, Frank W.

Adjusters. Inc. Lamps.

W

Morse, Frank

Anchors. (Tel.

& Tel.)

Holden Anchor Co.
Matthews & Bro. W. N.
,

Annunciators.
Manhattan Elec. Supply Co.

Ostrander A Co., W. E.
Wesco Supply Co.
Western Electric Co.
Anodes, Nickel and Copper
Seymour Mfg. Co.
Hatteries and Jars.
Bissell Co., The P.
\

Central Electric Co.

Rock Island Battery
Wesco Supply Co.

Co.

Central Electric Co.

Elec. Supply Co.
Co., W. E.
Ostrander
Co.
Supply
Wesco
Western Electric Co.

Manhattan

A

Belt Dressing.
Dixon Crucible Co.,

Jos.

Leather Preserver Mfg. Corp.

Belting*

Leather Preserver Mfg. Corp.

Boiler Compound*.

Dearborn Drug A Chem. WkB
Bollera.
„
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.
Bolta, Toggle.
Wrigley Co., Thos.
Book:*, Electrical.
Electrician Publishing Co.
Zeller, Geo. A. Book Co.

Boxes. Junction.

Bossert Elect. Const. Co.

Boxes, Moulding.
GleaBon, John L.
Brass Sheet and Rod.
Plume A Atwood Mfg. Co
Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.
Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling Machinery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and
Central Electric Co.
Chicago Edison Co.
National Carbon Co.
Eelslnger, Hugo.
Speer carbon Co.
Wesco Supply Co.

Cutler-Hammer Mfg.

Co.

Mfg. Co.

Wks.

Inc.

Co.

Western Electric Company.
Westlnghouse El. A Mfg. Co.

Clamps, Ground.
Yonkers Specialty Co.
Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling Machinery.

M fg. Co.
Coal Mining Machinery.
'effrey

Allls-Chalmers Company.

and Magnets.

Acme Wire

McRoy Clay Works.
Osburn Flexible Conduit Co.
Wesco Supply Co.

Conduit Rods.
Contractor, Electric

Subway.

Co.
Western Eleetrlc Co.

Contractors and Electric
Light Plants.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Controllers.
Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Cord.
Ajax Line Material Co.
Belden".Mfg. Co.
Runzel-Lenz Elec. Mfg. .Co.

Samson Cordage Wks.

and

Pins

Western Electric Company.

Cut-Onts anil Switches.
BiBsell Co., The F.
Bossert Elec. Const. Co.

Central Electric Co.
Chicago Edison Co.

Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.

Switchboard Equipment Co.
Wesco Supply Co.
WeBtern Electric Co.
Westlnghouse El. & Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Oo.

Drying Machinery.

Pt.

Wayne

P.

Elec.

Wagner Electric Mfg.
Wesco Supply Co.

Inc.

Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Bleotrlc Heating Appl.
Simplex Elec. Heating Co.
WeBtern Electric Co.

Bleetrle Railways.
Allls-Chalmers Co.
General Electric Co.

A

Mfg. Co.

Bleotrleal and Mechanical Bnrlneers.
Arnold Co., The.
Co.,

W.

Wayne

Elec.

K.

Butterfleld Construction Co.

A

Electro-HIagnets.

Acme Wire Co.
Hiectro-Plating Mach'y

A

Insurance Co.

Machinery.

Alton Macnine Co.

Insulators and Insulating Materials

Manhattan Elec. Supply Co.
Mica Insulator Co.

Mu risen A

Eugene.

Co.,

National India Rubber Co.
Insulated Wire Co
OkoniteCo., The.
Phillips Insulated Wire Co

New York

Simplex Electrical Co.
Standard Underground 0. Oo.
Vulcanized Fibre Co.
Wesco Supply Oo.
Western Electric Co.
Westlnghouse EL A Mfg. 00.

Lamps, Arc.

Bissell Co., The F.
Central Electric Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Gregory Electric Oo.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Go.

Crocker-Wheeler Co.
General Electric Co.

UUevators— Conveyors.
Jeffrey Mfg. Co.

Enameled flings.
Star Expansion Bolt Co.
lungines, Gas, Gasoline

Westinghouse

and Oil.
Allls-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Lamp

El.

A

Mfg. Oo.

Guards.
Benjamin Elec. Mfg. Co.
Morse, Frank W.

Bissell Co., The F.
Buckeye Electric Company.

Central Electric Co.

Buckeye Engine Co.
Westinghouse Machine Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.

Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
RobDlns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

A

Minia-

W

Western Electric Co.
Westlnghouse El. A Mfg. Co.

W

Beardslee Chandelier Mfg. Co.
Williamson A Co., B,

Flashers.
The F.
Machine Co.

Bissell Co.,

Reynolds El. Flasher Mfg. Co.
Wesco Supply Co.

Flexible Shafts.
Stow Mfg. Co.
F.

Chicago Fuse Wire A Mfg. Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

German

Lamp Dept.

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Co.
Standard Eleci'l. Mfg. Co.
Wesco Supply Co.

Incandescent—
Replacers A Cleaners.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Morse, Frank W.
Fixtures. Gas and Elec.

The

ture

Silver, Sheet

and Wire.

Seymour Mfg. Co.
Globes, Reflectors
Shades.

an

Morse, Frank
Letters, Metal. Sign.
Haller Machine Co.
Lightning Arresters.
Central Electric Co.
Ft.

Wayne

Elec.

Wks.

Inc.

General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Lin* Material.
Ajax Line Material Co.

Allls-Chalmers Co.

Acme Wire Co.

Magnet

'Wires.
(See Wires and Cables.)

Chicago Mica Co.
Mica Insulator Co.
Munsell A Co. Eugene.

Blee.

Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Hoffmann, EmilR.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.
Heating (B x h a a a t

Nippers and Pliers.
Klein A Sons, M ath laa.
Patent Attorneys.

Indicators.

Machinery

Alton Machine Co.
Allls-Chalmers Company.

Robertson

A.lr»*i«i.fc>©tio«».l

A Sons, Jas.

Index

L.

of

Co.

Model and Machine Shop.

Motors

Morse, FrankW.

Co.

Dynamos ana

Motors)

May.

Phosphor Bronse.
Phosphor Bronze Sm. Co. Ltd.
Seymour Mfg Co.

Pipe Bending Machines.
Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

Lamp A Brass
Transformers.
Zeldler

Co.

Oo.

Allis-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.
Pt.

Wayne

Elec. Works, Inc.

Kuhlman

Pratt Institute.

Second-Hand Machln'yF.

Gregory Electric Co.

W. N.
Rossiter, MacGovern A
Signs, Bleetrle.
Haller Machine Co.
Sleeving, Braided.

Electric Co.
La Fayette Elect'L Mfg. Co
National Brake A Else. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wssco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.

Trucks, Bleotrlc Car.

Bro.,

General Electric Co.

Co.

Westinghouse

El.

A

Mfg. Co

Turbine*, Steam.
Allls-Chalmers Co.
General Electric Co.

Belden Mfg. Oo.
Solder, Self Fluxing.
Belden Mfg. Co.

Westinghouse Machine Co.

Salt

Sticks,

Tnrblne Water Wheels.
Allls-Chalmers Co.
Leffel A Co., Jas.

Vaouum Drying

E. R.

.

Devine Oo., Joseph P.

Western Electric Co.

Vulcanised Fibre.

Solenoid*.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.
Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Bissell Co.,

The

F.

Central Electric Co.

Chicago Ins. Wire A Mfg. Co.
Crescentlns.Wire ACble Co.
.

A

Niagara Tachometer
strument Co.

In-

A

Driver-Harris Wire Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Guttapercha

Electrical Inst. Co.

Insulating Co.

In-

Kellogg Switch.

A

Sup. Co.

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.

Springs.
Manross, F. N,
Staples.
Blake Signal A Mfg. Co.

OkoniteCo., The.

Steel Gains.

Phillips,

Steel Gain Mfg. Co.

Eugene

F.

Phillips Insulated

Stokers.

Wire Oo

Roebllng'i Sons Co.,

Westinghouse Machine Oo.

Storage Batteries.

American Battery Oo.
Chicago Pneumatic Tool Co
Electric Storage Battery Oo.
General Storage Battery Oo.

Gould Storage Battery Co.

(See

Sous, Mathias.

General Electric Go.

Highland Park College.
Michigan College of Mines

Advertisements

A

Torches.

Schools and Colleges.

Niagara Tachometer
strument Co.

Bolt*.

Tool*.
Klein

Alton Machine Co.

Speed Recorders.

American El. Telephone Co
Automatic Electric Oo.
Bissell Co., The F.

Tools, Pneumatic.
Chicago Pneumatic Tool

Rubber Machinery.

Weston

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switchboards.

BisseU Co., The F.

Wesco Supply Co.
Western Electric Co.
WeBtlnghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

Co.

and Switches.)

ographs.

(See Bolts, Toggle.)

Cutler-Hammer Mfg. Co.
General Electric Co.

Co., J. L.

(See Out-outs

Tachometers and Tach-

Toggle

Chicago Edison Co.
Gregory Electric Co.

Acme Wire

Switches.

Chicago Telephone Co

Re-Wlndlng—Repairs.

Schureman

F,

Time Swltche*.

The

Co.

The

The

Telephone Ssrvloe.

Rail Joints.

A

Bissell Co.,

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Oo
Wesco Supply Co.
Western Electric Co.

Wesco Supply Co.
WeBtern Electric Co.

Machinery.

Allls-Chalmers Company.
Jeffrey Mfg. Co.

Matthews

Amer. Elect '1 Supply Co.
Central Electric Co.

Stromberg-Carlson TeL M.Co.

Power Transmission

BiBBell Co.,

Supplies, General Elec.

Manhattan Elec. Supply Go.
North Electric Co.

Portables.
Plume A Atwood Mfg.

Rail Joint Company,

A Co., John A.
National Battery Co.
Willard Storage Bat. Co.
Hensel

Central Electric Co.
International TeL Mfg. Co.
Kellogg Swltchb. A Sup. Oo.

Speed Indicators.

Allis-Chalmers Company.

Ludlow Valve Co.
Graphite Specialties.

Amer. District Steam Co.
Holders. Inc. Lamps.

Wilson Co., Jas. I. M.
Worcester Co., 0. H.
Polish (Metal).
Hoffman, Geo. w.

Central Electric Co.

,

Mining Apparatus,

A

,

Spark Coils.
Acme Wire Co.
Speaking Tubes.

Mica.

Bain, Foree

Kellogg Switch. A Sup. Oo.
Lindsley Bros. Co. The
Loud'B Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrizo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Co.
Western Lumber & Pole Co.

and Paste.
A Son,

A Sons, Mathlas.
Magnets, Autom. Wound

(See

A Co., John H.

Crollus

Klein

Westlnghouse El. A Mfg.
Mining Machinery.

Governors, Water Wheel
and Steam Turbine.

Fowler

Soldering

Linemen's Climbers.

Wesco Supply Co.
Western Electric Co.

Haller Machine Co.
Phcenlx Glass Co.
Wesco Supply Co.
Western Electric Co.

The

Bissell Co., F.

Bruer, Will F.

Rheostats.

Lamps,

Field Coils.
Acme Wire Co.

Haller

Edison Decorative

Abelea A Taussig.
Berthold A Jennings.

Wesco Supply

Allis-Chalmers Company.

Fans and Fan Motors.

and

Sheet.

Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works, J. L.
Pole Changers,
Sandwich Pole Changer Co.
Poles and Ties.

Rail-way Supplies.

Lamps* Incandeseent.

Westinghouse' Machine Co.

Hydro- Elee. Development Oo
Jackson, D. C. A W. U

For

Inc.

A Roller.

Hydraulic

Hunt A Co.,Bobt W.

Steam Boiler In

Central Electric Co.
Chicago EdlsonlCo.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.

Pignolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
WeBtlnghouse El. A Mfg. Co.
Weston Electrical Inst. Co.

Co.,H. M.
Humphrey, Henry H.

Byllesby

Wks.

Steam).

Badt, F. B.

A

Ft.

Hartford

American Electrical Works.

F.

Central Electric Co.

Wks.

El.

The

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Bissell Co.,

Robblns A Myers Co.
Stanley— G. I. Elec, Mfg. Co.
Stow Manufacturing Co.

Baker

(Recording and Testing.)

Fuses and Fuse Wire.

General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

WeBtlnghouse

Electrical Instruments.
Bissell Co.,

Acme Wire Co.
Inspection & Insurance
Insulating

Wire

Platinum,

Induction Coils.

Bpectlon

Engines. Steam.

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.
Manhattan Elec. Supply Co.
Wesco Supply Co.

Ft.

W. H.

Stanley—G. I. Elec. Mfg. Oo.
Willis, G. M.

Machado

J.

Cross-Arms,
Brackets.

Schott,

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Century Electric Co.
Crocker- Wheeler Co.

Plume A Atwood Mfg. Co.
Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.

Colls

Crouse Hinds Co.
Gest, G. M.

Cope, T.

Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.
Sargent A Lundy.

Central Electric Co.

BlBseUCo.,TheP.

Jeffrey Mfg. Co.

A

American Circular Loom Co.
American Conduit Company.

Allls-Chalmers Company.

Chains.

Blake Signal

Conduits.

Central Electric Co.

Alton Machine Co.
National Brake A Elec. Co.

Wesco Supply

Elec. Mfg. Co.

Dynamos and Motors.

Castings.

A

I.

Alton Machine Co.
Devine Co., Joseph

,

Elec.

Stanley— G.

Sorensen.iP.

Cable Hangers.

Wayne

McLennan &
Condensers, Bleotrlc.

Allls-Chalmers Company.

Western Electric Co.
Bella, Bussers, Bio.

Ft.

B.
Co., K.

Gest, G. M.

Edison Mfg. Co.
Manhattan Elec. Supply Co.

Cutter Elec.

A Son, E.

Central Electric Co.

Central Electric Co.

Plate*.

Crollus

Page

8.

J.

A.

Runzel-Lenz Elec. Mf r. Co.
Safety Ins. Wire A Cable Co.
Simplex Electrical Oo.
Standard Underground Cable
Co,

Wesco Supply Oo.
Western Electric Company.
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FOR ALL

STORAGE

Manufactured by

THE WILLARD STORAGE
BATTERY GO.
CLEVELAND. OHIO

L
RELIABLE

Unit

Arrmtutktnr

if

Nattnnal lattery (ftompatuj
ELECTRIC STORAGE BATTERIES
Branch

NEW

IF"

Offices:

BUFFALO,

YORK, CHICAGO

YOU ARE INTERESTED

WRITE!
and

And Learn the

JOHN

A.

Merits

I

STORAGE

|NJ

IT Wll_l_

RAY YOU TO

WRITE!!
WRITE!!!
the MUCH CONTESTED BUT VICTORIOUS
of

Details

HENSEL STORAGE BATTERY
HENSEL
&

CO.,

II

IT IS

a

N. Y.

CHICAGO

and 13 ELDREDGE COURT, Near Michigan Avenue

SAID THAT GLADSTONE SAID:

ONLY A MINT CAN MAKE MONEY WITHOUT ADVERTISING
IT IS

TRUE,

WHETHER GLADSTONE SAID

IT

>»

OR NOT.

WagnerMeanElectric Mfg. Company
Office s^rvd Factory: ST.

LOUIS, U.

S.

A.

SWITCHBOARD INSTRUMENTS OF PRECISION
IT

TYPES
Horizontal Edgewise
™~|

Flush or Back of Board

Mounting
Vertical Edgewise

Illuminated

Non-Illuminated

Fan Shape
Large and Small Round

Type

JL

OUR

line of

Switchboard Instruments

complete.

They

fill

in

every respect the requirements of the

Switchboard builders will find these Instruments handsome in appearance,
We are carrying a large stock of standard instruments ready for immediate shipment.
EVERY CONTRACTOR. SHOULD HAVE A COPY OF OUR. BULLETIN 67-D.

most exacting engineers.
absolutely accurate.

is
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Lamp Buyer, cannot

You, Mr.

—as

of course see all the'comical things thatihappen on the "other

side"— the "inside"

has the undersigned.
Stop for a

moment and Look! Read!!

Think!!!

Have you ever been told of the Herculean struggles of the prime movers of the "Organization," ever since its incep.
tion, to keep up "good feeling" and knit the members of the "Organization" closer and closer together, not only in a business
sense but in a social sense as well (for there is constant grumbling, you know, around the "Inner Circle," and the "Inner
Circle" has no easy job!)?

We have
at

already reminded you

in

these advertisements of the vast amount of money that the undersigned has seen

Organization spend for junkets, with their accompanying amusements, etc.,

the

in efforts to

"keep together" the "boys"—

your expense.

But what would amuse you most, could you appear at a lamp organization meeting (as has been the pleasure of the
undersigned), would be to hear the great "Napoleons"— the "Czars of the Lamp Industry,"— making a point of calling each
other by their first names,

"Tom," "Dick," "Harry,"

etc.

Think of the King of England addressing the Kaiser of the Empire of Germany with "Hello,
beer with us!"

Why, the thought

is

almost tragic

Here you naturally ask why

we

in

its

Bill,

come and have

a

nature!

call this to

your attention— "What

A very natural query on your part and we take pleasure

in

is

us?" we hear you say.

that to

answering it: The "Organization"
in the maintenance of the integrity

recognizes the enormously important bearing of the "personal equation"
of the Organization.

In

a word,

it

is

highly essential that a very close, satisfactory personal relation be

maintained and constantly fostered among

To the outsider

is

it

all

the

members.

merely amusing to hear of the "jollying," and the "Tom," "Dick" and

simply means that the lamp "Organization" realizes that it has one of
which to maintain harmony that has ever arisen in the electrical business. It has, for a long
time, been most successful in maintaining its foundation and in keeping the price of incandescent lamps at a higher figure than
should be charged, and this "jollying," strange though it may seem, has played no trifling part in the support of this harmony.

"Harry."

But to the thinker

all this

the most difficult propositions

This Organization

in

now has you "down," Mr. Lamp Buyer,

it

knows

it,

and

it is

"rubbing

it

in" at "16 cents to 18

cents per," and this knitting by "jollying" and otherwise, this "personal welding" of what would likely be warring lamp factions, is

one of the several chief elements that go to constitute the present fine "front" or "bluff" of this organization.

Buy your lamps from us, and you will do more than you ever dreamed
maintenance of which you "pay the freight."

7
\

\ v 060 Lumps

break up that "sweet harmony" for the

'
agamsT uTtectawv-

dailu Capacity -

<tik "protect 'buvjcre:

to

.

1906
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ii,
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General Electric Company
Q. E. Enclosed Fuses
National Electrical Code Standard

Sectional

View

of Knife Blade

Sectional

Type, 600 Volts Enclosed Fuse

View

of Knife Blade Type, 250 Volts
Enclosed Fuse.

Electrically Accurate

FUSE STRIPS —The

fuse strips are die stamped to gauge and always contain just the right
of metal, which insures accuracy of fusing.
FILLER—This form of filler allows the distribution of the gases throughout the
tube, minimizing the pressure exerted on any one point.
INDICATIONS Evidence of a ruptured fuse is doubly visible in the broken indicator wire
on the outside of the tube and the blackened white paper target underneath the wire.
Exhaustive tests under the most severe service show quiet rupturing of the arc
at the prescribed rating of the fuse, with no fire hazard.

amount

GRANULAR
VISIBLE

—

SAFE ALWAYS —

1067

-.

Chicago

Monadnock

Typo AA

Principal Office

Office

Schenectady, N. Y.

Bldg.

Type

—«iiui|||^'

For

New and

Sales Offices in

All Large Cities

BB

Old Work

UNION OUTLET SWITCH BOX
PATENTS PENDING

Approved by the Underwriters National Electrical Association. Takes all Standard Switchosand Receptacles
Designed so that a two-gang; box can be converted into any number of gangs by releasing theclampingscrewsand inserting "Spacers. "
These gangs are easily assembled with theaid of a screwdriver,
and fit together snugly, making a perfect and solid gang box foranyrequirednumberof switches.

Chicago

NEW YORK

wire

f-i~»se:
CHICAGO

&

bvir-o. CO.
BUFFALO

-?6

Coi/RUMDrfr.

MAcl/vsrco

THEY WILL
LIGHTEN YOUR

LIGHTING

TROUBLES.
GIVE THEM
ATRIAL.

NATIONAL
CARBON

COMPANY
CLEVELAND, 0.

WESTERN ELECTRICIAN
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EDISON LAMPS

of

kinds,

all

alternating is available this instrument
can be employed to immense advan-

all

Write

tage.

for bulletin.

'EVERYTHING ELECTRICAL"

GENERAL ELECTRIC COMPANY
Main Lamp Sales

HARRISON,

Miniature Lamps.

bells

without expense after
once installed. Wherever an all-day

Over 25 Millions Annually Sold

Regular Multiple Lamps.
Street Series Lamps.

and

gaslighters

absolutely

others in the end.

All types and varieties.

a money-saver and a practical de-

is

vicefor operating annunciator systems,

Do Your Lighting
cost less than

1906

ADAMS SECONDARY GENERATOR

LET

They

ii,

Office,

N.

THE WESCO SUPPLY CO.
Ft.

Worth, Texas

MO.

ST. LOUIS,

J.
(511)

The insulation

is

the most important part of your

machine— be

Cheap insulation cannot be good
YOU CAN BE SURE YOU
MICABOND
IF IT'S
HAVE THE BEST-OURGUARANTEE IS BEHIND IT

you buy only the

best.

CHICAGO MICA CO.

Of

sure

MICA

insulation.

Valpik.ren.iso. Ind.

all

Form

Qualities, In any
at Lowest Prices

EuQENF MUMSELL AND GO.
NSW YORK and CHICAQO

INSULATION
Micanite, Linotapc,

Cloth and

**

M.

I.

is

C. Compound, Empire

For Years

Paper.

That

MICA INSULATOR

the

Standard.

CO.,

Originators

NEW YORK and CHICAGO

Gtyts

111

©ra&Hlark guaranty

Stye

fart iUfg.

Nero fork

Snairm

(Ha.,

n

General

"HIGH-DUTY"!*
Bi

<8>

f&srk

utafc

uuTi

qwalttg.

^w:tfath t flkmn.
Slornnln. OJhtt

(Hljtnujo

Storage

Battery Co.
42

Electric Heating Apparatus

3-in-l

^

B Bfl «

POLISH

Geo.W.

Hoffman

resistances. They are inexpensive and reliable. Send for cat-

Z,

YE

U.S. METAL

POLISHES ALL METALS.

VOLT-

Measure low and high voltages?
besides amperes and ordinary

JPOCKET
VDtr-AMMETER

"UNIT" ENAMELED RHEOSTATS
IE

N. Y.

AMMETERS

IND FOR BJ-PAGt CATALOGUE

ESTABLISHED

1

BROADWAY.

SIMPLEX ELECTRIC HEATING CO.
Cambrldgeport, Mass.

alog of portable and switchboard voltmeters and ammeters.

L* M.

PIGNOLBT
New York

78-80 Cortland* St.

nilliMTl 1 HMIIIIiim,

NOTICE
This

is

Reduces the working capacity of a
motor or dynamo, wears out the commutator, wastes power and may cause
be avoided If you use
The only article that will PREVENT

SPARKING
a firm.

Ail this

may

the

........

SPARKING. Will keep the Commutator in good condition and PRE-

Holden Anchor

VENT CUTTING.
Absolutely

It

always

pulls square

in the earth

50 Cents per

SEND FOR FREE SAMPLE STICK

and never

pulls out.

SB.00 per Dozen.

Stick.

For sale by

K.

all

Will

Not

Gum The

Brushes.

will put that high glosa on the
Commutator you have so long sought
It

after.

supply houses, or

MCLENNAN A CO., Sole Mfrs., Room

411. Inter

Ocean

Blag.. 130

Dearborn

St.,

Chicago

We

make Anchors
5^x10 in. to 10x30 in.
One man can install

L

the anchors in 20 to 30
minutes.
Write us for prices.

The Holden Anchor Co.
DCS HOINES, IOWA

0-AKKgILlIW:
Reg

U. S. Pat.

Office

Specialties
Send postal for booklet
and prices to

"»*

JOHN

L.

GLEASON.

Patentee

and Manufacturer

JAMAICA PLAIN .... MASS.

)
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FRANK

EUOENE

N. PHILLIPS, Pres.

R. PHILLIPS, V. P.

C. H.

WAQENSEIL, Tre«s.

C. R.

ti

REMINGTON, Jr., Sec.

IDE.VCE,

It.

I.

Stombaugh Guy Anchors

BARE AND INSULATED ELECTRIC WIRE,

Are

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

not

for

New Yobk Storb, W.

J. Watson, 26 Cortlandt St.
Chicago Office, P. E. Donohoe, 135 Adams St.
Montreal Branch, Eugene P. Phillips' Electrical Works.

When
strain
give.

SHOWING THE DETAIL

I.

CHAS. E. UMMACH.
BEC'Y AND TREAD.

WILLIAMSON

R.

«,

AND DEALERS

-

ELKHART.

CO.,

FORGE BAIN
Patent Lawyer and Expert in Electricity and Mechanics
29 Years' Practical Experience as Electrical and
Mechanical Engineer and Expert In Patent Causes

FOREE BAIN & MAY

GEORGE

Telephones

T.

MAY,

B,ock

JR.

Ex-U. 8. Comptroller of Currency
Central Trust Co. of 111 , Chicago

Automatic Fire Protection Co.
Chicago
Chicago Battery Co., Chicago
Bankers National Bank, Chicago

Hon. Hoke Smith
Ex-U.

Secretary of the Interior
Atlanta, Ga.

S.

203

-

ST.

Taylor Bldg., Cortlandt

St.,

LOU 13
New York

Slow-Burning leatherprool

PATENTS

and

Patent and Trade Mark Causes
REFERENCES BY PERMISSION
American Terra Cotta and C. Co. Swedish-American Telephone Co.
Chamber of Commerce Bldg.
West Jackson Boul., Chicago
Chicago
Barth Manufacturing Co.
American Locomotive Equip. Co.
Elevators, Milwaukee, Wis.
and H. H. Gross, Prest., Chicago
Knickerbocker Company
The
Atlas Railway Supply Co. and
Jackson, Mich.
Jas. G. MoMIchael, PreBt., Chicago Bust Separators,

Hon. James H. Eckels
Comptroller of Currency
Commercial National Bank
Chicago
Hon.Edw. S. Lacey
Ex U. 3. Comptroller of Currency
Bankers National Bank, Chicago
Hon. Charles G. Dawes

parts.

"0. K." leatherprool Wire.

Trade Marks, Labels, Copyrights— Corporations.

Ex-TJ. 8.

weakest part.

MATTHEWS & BRO.

Eastern Office:

IND.

Automatic 3792 Patent Lawyer and Solicitor of
Harrison 792
V S. and Foreign Patents

^'^Kf*"*

Its

NATIONAL CODE STANDARD

TRANSFORMERS

KUHLMAN ELECTRIC

as strong as

203 North 2d Street

the eye.
The lower part shows the square malleable key and the square Bhank of the anchor.

CHICAGO

-

Is

MANUFACTURERS

The middle shows the square wrench and
sliding handles locked to the anchor by

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

are sure.

W. N.

The upper part shows the new malleable
eye.

IN

WASHINGTON STREET,

88-90-92 W.

B ANCHOR AND
WRENCH.

CO.

You

Stombaugh Guy Anchors have no weak

NEW TYPE

GAS, ELECTRIC AND COMBINATION FIXTURES

In at the proper depth they are set. The
can then be put on without fear of any back

An anchor

Of the

MANur>eTuiiiRa of

rivets.

STOMBAUGH GUY ANCHORS
SCREW INTO THE GROUND

CABLES FOR AERIAL AND UNDERGROUND USE.

R.

and

pins

equals the strength of the rod.

ANNUNCIATOR WIRES.

RICHARD WILLIAMSON
PRCSIDENT

weakened by welds or holes

Tbey are mads of one piece.
The threading of the eyes on the Type B Anohors

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

RODS OF

THE

AMERICAN ELECTRICAL WORKS,
PRO V

Prices

Ideal Wire.

and Samples on Application.

Wire Co.

Phillips Insulated

Twin City Rapid Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

Office

and Factory: PAWTUCKET.

R.

I.

e£5k
M.KLEIN
Send 2c stamp lor

new

&

SON.

ANOTHER OF THE 1 ,000 THINGS
YOU CAN DO WITH

TOOLS

KLEIN'S

For Electrical Workers
and Line Builders.
MATHIAS KLEIN & SONS.
81 W. Van Buren

In 1905

catalogue No. 6 ol

Chicago.

St.

"

II).

CONDULETS

JJ

(APPROVED BY THE NATIONAL BOARD OF FIRE UNDT R WRIT! RE

W.

OSTRANDER &

R.

CO.

W

Manufacturers and Dealers
In all kinds of

Electrical Supplies,

T

1

reading

N

This

SEND FOR 600 PAGE CATALOGUE

Lamp

Arc

A

/m^

X

L E

S

amount
IT

NOW?

THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES
OUT OF OR INTO CONDUIT IS TO USE CONDULETS.

Lamp

Brackets
ORNAMENTAL

Condulets to the electrical
plumbers and steamfitters.

man

are what

"TV

and "LV'areto

WRITE FOR COMPLETE CATALOGUE

ELECTROLIERS
In bronze and Iron

Beekman

70 W. Jackson Boulevard,
FACTORY, SYRACUSE,

BRANCHES

NEW YORK.
You Don't Use* 'Em-^We

St

New York
Copyright,

1906

by The J. L. Mott
Iron Works.

l-f
J. L.

Mott

Ironworks

$3.

are not a sub-

scriber,

send in your

now.

CHICAGO

N. Y.

CINCINNATI.
;e

Mon

Western

Copyright, 1905

by The

for

you

order

CHICAGO BRANCH OFFICE

THEJ.LMOTT
IRON WORKS

to

worth given

MANUFACTURERS

Catalogues on application

84-90

23 average
$2 technical Books.
On the book basis $46
If

Crouse-Hinds Co.

buildings,

Equivalent in

words.
rAe 0/cf Woj/

HOW ARE YOU DOING

Arc

3,000,000

=

SIZES

ALL

Poles

for public
hotels, etc

S T Y

[The flight Ytqt/

In Iron

3126 columns

is

or about

THOUSAND
:

ft

pages of
matter and

1575 illustrations.

YOUR CONDUIT

Factobt:
1431 TO 1439 DiKaXB Aye.,
Brooklyh, N. Y.

Ornamental,

1042

SNAP SWITCH
1

NEW YORK

trician published

LARGE

Speaking Tubes, Etc
ST.,

Elec-

CONDULET

YOU CAN MOUNT

Bells, Annunciators,

22 DEY

A

H

The Western

507 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN
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WASTED, FOB SALE
similar

WANT COLUMN

and

advertise-

$i.jo an
additional words jc each.

ments (jo words or
insertion,-

less),

POSITION WANTED advertistwunts

(jo

words or

less),

$1.00 an in-

ttrtien; additional words ac tosh.

WANTED

POSITION
By Engineer and

Electrician with technical

years'- practical experience; capable of taking full charge of Electric Plant, or

and about 14

planning and installing new up-to-date plant.
1 references. Talk is cheap, but results pay.
Address Box 624, care of Western Electrician,
507 Marquette Bldg., Chicago, 111.

A

To communicate with parties who are
equipped to build low-priced 2-horsepowar
alternating-current motors. Address Box 625,
care of Western Electrician, 507 Marquette
Bldg., Chicago, 111.

pound engine, 15A and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt. 257 KPM, direct

A. C- GENERATORS 60Cycle, S-Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517—150 K. W. General Electric, type A. T.,

RENTED

class 12-150-600.

type A.

WANTED
lineman and inside
wlreman, transformer and meter man. Have
had 17 years' actual experience. Not afraid of
work. Best of references, Country plant preferred. At present with a large company. Address Box 629, care of Western Electrician,
507 Marquette Bldg., Chicago, 111.

A plice by Octobei 1st, as

Electric. 2,300 volts

8-100-900.
1448—70 K. W. Thomson-Houston, 2,200
class A-70, 515 RPM.

84 State

T. B., class

St.

FOR SALE—
3
1

1

2
3
1
2

2
1

WANTED
who

1

thoroughly understands
Armature winder,
the rewinding of all kinds of armatures; one
who has had experience in a repair shop. In
replying state salary expected, reference and

Good opportunity for first class
man. Address Box 626, care of Western Elecexperience.

507 Marquette Bldg., Chicago,

111.

WANTED
Meter man, one who thoroughly understands
the rebuilding of second-hand meters. Reply,
stating ialary expected, experience and references- Good opportunity for first-class man.
Address Box 627, care of Western Electrician,
507 Marquette Bldg., Chicago, 111.

FOR SALE
A Complete Electric Light Plant, including
everything but boiler, will generate current for
1,000 to 1,500 incandescents and 30 2,000 c. p.
aro lights, ready for immediate delivery. Price
SI, 500.00. Aalreas Vox 628, care of Western
Electrician, £.0/ Marquette Bldg., Chicago, 111.

1
1
1
1

2
2
1
1

CHEAP
FOR SALE
One
Armington &

Machinery For All Power Station
Purposes
.

Bargains

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

OFFERED
LOCATIONS
6ood

Healthful

adm in

SANITARY DISTRICT OF CHICAGO
NOTICE TO ELECTRICAL

For

&

R.

J.

C.

GRAHAM,

Division B Oil circuit breaker switches
and knife switches.
Division C Bus-bar compartments.
Division
D Transformer connections
and station wiring.
Division E Electrically driven pumps
motor generators and transformers.
Division
Electric traveling cranes.
Division G Storage battery.
Each bid must be accompanied by a
certified check or cash to the amount of
5 per cent of the total amount of the
proposal.
All certified checks must be
drawn on some responsible bank doing
business in the city of Chicago and must
be made payable to the clerk of the
Sanitary
District
of
Chicago.
Said
amount of 5 per cent deposited with said
bid will be held by the Sanitary District
until all of the respective bids for said
work have been canvassed and the contract awarded and signed. The return of
said check or cash to the bidder to whom
the award of said work shall have been
made will be conditioned upon his appearing within ten days after receiving
notice of such award with bondsmen and
executing a contract with the Sanitary
District for the work so awarded and giving a bond satisfactory to the board of
trustees for the fulfillment of the contract for the work above mentioned in
the amount of fifty per cent of the con-

—
—

F—

full.

right

THE SANITARY DISTRICT OF CHICAGO.
By ROBERT R. McCORMICK, Presi-

R.

dent.
Attest:

R.

I.

J.

Chicago, July

BRYAN,
25,

Clerk.

1906.

R.

ADVERTISEMENT FOR PROPOSALS

FOR RECONSTRUCTION OF POLE LINE
AND WIRING FOR WAYNE, NEB.

CLAIR,

Industrial Commissioner,

Park Row, Chicago,

Sealed proposals will be received at the
of the City Clerk, Wayne, Ne-

HI

office

W. JACKSON BOUL.

Tel.

Main 1664

until August 23d,
7:30 p. m.,
and then be opened, for the furnishof all labor, equipment, material and
supplies necessary for reconstructing and
improvements of th e electric lighting
system for Wayne, Nebraska, all in accordance with the plans, specifications,
and instructions to bidders on file at the
office of the City Clerk, Wayne,
Nebraska, and at the office of the City's
consulting engineer, Edw. F.
Schurig,
319 Thirteenth Street, Omaha, Nebraska.
certified check, or bidder's guarantee
bond, of 5 per cent of the amount of the
bid, payable to the City Treasurer, must
accompany each proposal. Successful bidder must give bond to the amount of 50
per cent of the contract awarded him.
The city reserves the right to reject a.ny
or all bids or to accept any bid without
explanation, or to accept only portions of

braska,

HOFFMANN

Experimental

71-75

—
—
—
—

ments.

The board of trustees reserves the
any and all bids.

MISSISSIPPI VALLEY R.

WORKS
MODEL AND MACHINE
Work a Specialty

City.

The proposals are invited on the following divisions of work:
Division A Switchboards and instru-

information and descriptive pamphlet address

I

EMIL

ft. x 76 inch, 3 inch tube, Bigelow
100 lbs. working pressure.
Three 45 K. W., 125 Volt Edison Bipolar com

boilers, carrying

addressed to "The
of Trustees of the Sanitary District
of Chicago," indorsed "Proposals for Furnishing Electrical Apparatus and Materials and Installing the Same in the
Substation of the Sanitary District of
Chicago," will be received by the clerk
of the Sanitary District on the 16th floor
of the American Trust building, Chicago,
Illinois, until 12 m. (standard time) on
Wednesday, the 3d day of October, 1906,
and will be publicly opened by the board
of trustees at a meeting held on that day.

Board

full

the Western

proposals

to re.iect

AND THE
YAZOO

CONTRACTORS
Sealed

residence in

Communities,

THE ILLINOIS CENTRAL

Chicago

Electrician.

Pour 6 x 18

Conditions,

ON THE LINES OF

CO.
:i

Rates,

Freight

Labor

1906

•

Satisfactory Inducements,

Favorable

ii,

tract price.
All bids must be made in accordance
with the plans and specifications of the
Sanitary District and upon blank forms
furnished by said district.
Bidders are required to state in their
bids their individual names and places of

WITH

You will confer a favor
upon the advertiser by
telling him — when you
write hint— that you saw

Sims engine.

JAS. A.

NEW YORK

Missouri Trust BldjI.
ST. LOUIS, MO.

P.,

6REGORT ELECTRIC

One 12x12 Inch Armington & Sims engine

pound wound generators.
New York

phase and 3-phase of various sizAJMmd makes.
Write for prices. Let us know your needs and
we will quote you low prices.

Commercial, M. P., comp.
Gen. Elec. M. P., comp.
Wagner M. P., comp.
Triumph, M. P., comp.
Card, M.

single-phase, 2-

25-cycle, 60-cycle, 133-cycle,

comp.. 72 K. W.
2
W. Elec.M. P.,75K. W.
Gen. Elec. M. P., 75 K. W., 6 pole, direct con2
nected to Ames tandem comp., 11x17x12 automatic engine.
1450 General Electric, M. P., comp., form H, 85 K.W.
1
1
1800 Western Electric, M. P., comp., 6 pole, 100 K.W.
1
2500 Western Electric, M. P., 150 K.W., comp., direct
connected to Ball and Wood, tandem comp.
engine.
We are now located in our new shopa, the largest
repair8hopsin this country. Send for our Monthly.
Bargain Sheet, showing complete stock with net prices
1

K.

CURRENT MOALTERNATING
TORS.

110 New England, M. P.
110 Akron, M. P.
300 Westinghouse, M. P.
310 Western Elec, M. P.
100 Westinghouse. M. P. ,22^ K. W.
460 Sprague-Lundell, M. P.
460 Gen. Elec, M. P., comp.
450 Western Elec, M. P., comp.
610 C. &C..M. P.,30 K. W.
540 Westinghouse, M. P.. 30 K. w.
700
800
900
1100
1300
1300
1350

W.

Westinghouse, 1,100-2,200
volts, class 12-120-1375.
1344—90 K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1250.

16 Crocker-Wheeler.
B0 Roth, M. P.
60 Hobart, M. P.
80 Crocker-Wheeler.
86 Hob-art, M. P., new.
100 Hobart, M. P., comp.

his

206 Broadway,

volts.

1279—120

VOLT DYNAMOS

Cor. l€th and Lincoln Streets.

16*4x15 inch

volt,

10-75-900.

Lights.
1
1

Electric Light Plant in town of 3,000 to
10,000; middle West preferred. Give general
description, length of franchise and price.
Address Box 61S, care of Western Electrician,
507 Marquette Bld'g, Chicago, 111.

Inc.

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

17 Battery Place,

BOSTON, rIASS.

125

WANTED

CO.,

OO-Cycle, 2- Phase.
1763— 240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
PRICE considerably lower than for
the name apparatus purchased from 1791—135 K. W.Stanley, 2,300 volt, 900 RPM.
7232—75 K. W. Westinghouse 2,200 volt, 720
the manufacturers.
RPM.
DIRECT CONNECTED A. C. UNITS.
60-Cycle, Ningle-Phase.
7546—
Two
300 K. W. Bullock, 110 volt, 16
6770—400 K. W. Westinghouse generator ,60
poles, 465 RPM.
cycles, 2-phase, 1,150 volt, 150 RPM,
Three
180 K.W. General Electric, 1,040
7634—
connected
direct
to Williams vertical
volt, type A. S., form A, 600 RPM.
non-condenstng engine 18x26.
6399—250 K. W. General Electric generator, 60 1823-150 K. W. General Electric. 1.(140-1,150
volts, type A. M., class 12-150-600.
cycles, mono-cyclic. 2.400 volt, 200 RPM,
1219—75 K. W. Westinghouse, 2,200 volt, class
direct connected to Ames horizontal, com-

1136—100 K. W. General

trician,

MACQOVERN &

ROSSITER,

ELECTRICAL A2VO STKV.ll 1IAC1I1\KKV. GUARANTEED, and at a

connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

WANTED

August

1906,

ing-

C HICACO

.

WATER POWER FOR SALE
as we di on electrical equipment for industrial and Isolated
plant work, we are able to provide superior equipment, and to engineer the
application of power and lighting machines to afford maximum economy and convenience of production.

PECIALIZING

128 ft. fall in 13H milet of river flowing
217 cu. ft. per sec. minimum. Can be developed
In two dams. We own 13,000 acres and pondage wouldcovei upwards of 3,000 acres. Stream
constant. 40 miles from town of 50,000, whicn
develops power by coal. Price reasonable.
Correspondence solicited.
Address Box 619,
o»re of Western Electrician, 507 Marquette
Building, Chicago.

LEAFLET

NO. 25130-A

NORTHERN ELECTRICAL MFG. CO.
MADISON, WIS.,

ENGINEERS

MANUFACTURERS

U. S A.

OFFICES: 425 Monadnock Block, Chicago; 21 East Fifth St., St. Paul, Mimn.
1236 Wells Bldg., Milwaukee, Wis.; 801 Land Title Bldg., Philadelphia,
;

YOU LOSE

Equitable Bldg., Boston. Mass.; 29 Broadway, N. Y.; 408-406
746
Atlas Bldg., 604 Mission St., San Francisco, Cal.
Pa.;

a good chance to push

ahead

If

A

the bid.
(Signed)

200

EDW.

WM. PIEPENSTOCK,
A. T.
F.

WITTER,

SCHURIG,

Mayor.

City Clerk.
Consulting En-

gineer.

you don't find

how easy it is to own a
ROBERTSON-THOMPSON

out

INDICATOR

ROBT. FERRIS' BOOK

AMERICAN ELECTRICAL SUPPLY CO

Wheel and Planlmeter

Jas. L. Robertson & Sons
198 Pulton St., New York

ON METERS

ARE YOU SEEKING

PLACE YOUR

Material, Good Service,
Correct Prices on Electrical
Supplies? If you are, let us

Good

"Want" and "For Sale"
advertisements In the

SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
IT TELLS JUST WHAT SOME
IS

^tCTRIcX\
|

AND C00D

S

PEOPLE THINK THEY KNOW.

hear from you.

WESTERN ELECTRICIAN,

Written expressly for the men who handle
the pliers.
Sent prepaid on receipt of $1,00, Address

Immediate Returns.

211-213 LAKE

The more a man
ness.
The
advertises.

advertises, the greater his busigreater his business, the more he

ST.

CHICAGO

ELECTRICIAN PUB. CO.,
Marquette Bldg.,

CHICAGO,!

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Crade Machine
Work

,

of All

Kinds

Correspondence Solicited.

76

STREET,

FIRST!

1280

EQUIPMENT
CLASS
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

August

lIb

E

ii,
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

POWER

IS

POWER

IS

POWER

POWER

POWER

KNOWLEDGE

Let LI* Help You

R

E
D

ELECTRIC LIGHT PLANTS

W

"Knowledge

things to do things.

supply

For

is

Power,"

is

men, practical information

practical

new men

this need, constantly arising as

We

must

wanted.

To

so true as to be self-evident.

enter the electrical

Electrician, beginning with the issue of July 7th, the first of the

is

field,

b

W
E

R

E

K
N

pithy old adage,

know

P
wo
L

An Excellent Opportunity to Obtain PRACTICAL Information on
L * W
b
E
E

THE

K
N

G

To Learn More
R

*5?

T

L i w
b
E
E
D
R

G
E

the Western

new volume, entered upon the
when finished, a complete

publication of a valuable and notable series of articles (constituting,
treatise

E

b

on the subject) on

The Small Central Station

E

R

Practical Hints on Its Construction and Operation
The scope
subject,

is

L I W
b
E
E

:

III.

Fuel and Waterpower.

IV.

Boilers and Setting.

IX.
X.

XI.
XII.

Operation of Boilers.
Engines.

V.
VI.

R

eminently practical work, written by experienced authorities on the
well indicated by the list of chapter headings

Building and Foundations.

II.

Steam Turbines.
Belting and Shafting.

VII.
VIII.

G
E

of this

General Observations.

I.

L I W
b
E
E
R
D

Electrical

Equipment

— Generators- -Switchboard.

Arc and Incandescent Lamps.

K
N

WOPW

Instruments.

Transformers.

XV.

Cost of Plants.

L £
b
E
E
D
R

XVI.

General Data.

G

XIII.

Line Construction.

XIV.

Distribution.

E

The

supply data relating to small and medium-sized stations using overhead construction, and are especially adapted for intending purchasers of electric-light plants and prac-

K
N

articles

men. Within this field the ground is thoroughly covered in view of the requirements of the
modern practice. Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The
tical

best

WOPW
L J
b
E
E

be enriched with numerous illustrations, diagrams and tables.
These articles will be of much value to all readers of the Western Eleetrician, new and

series will

R

P

1°

IK
E
D

b

E

R

G

old, interested in the practical operation of electric-light plants.

E

REMEMBER
began

in

that this noteworthy series on

Electric Light Plants

the July 7th issue of the Western Electrician, and will run for from four to six months.

=

PLACE YOUR SUBSCRIPTION AT ONCE

=====

K
N
P

w

L I W
b
E
E

Western

R

r^t

KNOWLEDGE
IS

POWER

L
b
S
E
E

Electrician

D

507 Marquette

Bldg., Chicago
E

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

POWER

POWER

POWER

POWER

KNOWLEDGE

T
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H

Co.Jhe

Butterfield Construction

!

Telephone Contractors
Cable Construction and Underground Con-

Robert W. Hunt & Co,
ENGINEERS
1121 Tha Booker?

68 Broadway,

Chicago.

New York,

duit Construction a Specialty

Room

BADT,
1504

Chicago,

&

DEVELOPMENT

ENGINEERS

G. M.

Design, Construct and Operate Railway, Light

Power, Hydraulic and Uas Plants.
Examinations and Reports
CHICAGO, ILL.
American Trnst Bldg.

Consulting Engineers.

Monadnock, Chicago

Humphrey,

Henry

KOHLER

H.,

JACKSON,

StatlonQeatlng Plants,
—CentralPlants,

Electrio Light,
Water Works atea n
Gaa and Street Railway Plants.
1100-1128 American trust Bldg., - CHICAGO

1804-1806-1808-1810-1S12 Fisher Building,

CHICAGO.

There's No Friction
with the Fibre-Graphite Commutator Brush.
Being 90 per cent, pure graphite, it insures
low resistance, no sparking under a varying
load and longer wear. There is no greasing

EXPERTS.

All

,

The Fibre-Graphite is therefore
the most economic brush on the market.
Send for price list.
JI55 Wakefield

W. McNAIR, President

and Mills accessible
book and Record

IVI

I

Engineering

Germantown, PHILADELPHIA.

ns

t r

„

in

accordance
with
customer's

f
|

j

require-

|
i

ments.

[

They

1

fi»

OM

READ BOOKS

.

MECHANICAL,

on

ELECTRICAL,
STEAM,

We

Subjects, and think Electrical
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

LAMPS

TWO-YEAR COURSES IN
Steam and Machine Design

Send

for Circular

H.W.McCANDLESS&CO.
Licensed Manuf actorers

Applied Electricity

67

& 69 Park Place

{

:

f

rotary

|

maohinery.

I

Full particulars of
our many
types
furnished

('
1

wide

i

j

range

j

of

5°7 Marquette Bldg., Chicago.

HIGHLAND PARK COLLEGE, OES MOINES, IOWA

to all
classes
of

.

1

Thoughts. mechanisms;

Electrical

EMPIRE
MINIATV RE

j

!

speed
v a r i a
tions.

are

adaptable

ed.

No

CIVIL.

1

;

springs
or
delicate

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue' Mention course in which interested.

graduated

[

u-

apply to

I

soales

/'."
1

j

merits
are
eliminat-

For Year-

President or Secretary.

M O «J O M -T O

i

Mines

district.

for practice.
of Graduates

Street.

!'

style

HOLMES FIBRE-GRAPHITE MFG. CO.

Michigan College of Mines
Lake Superior

|

Vertical

S*

'

of the
defects
of the
old

required.

in

H.

ENGINEER AND CONTRACTOR.
Specialties

Absolutely Accurate Tachometers

fADI.OH WIS.

Located

2+18

SCHOTT, W.

K.

EMIH1CAN INaTITUTt •» ILICTHIOAl INUINCINa
• HiniOAN ••IETY OP MECHANICAL INOJNIIItf
AHimcAN society or civil cNamccne

F.

Represented in this "Directory" are
enabled to come in touch with many
prospective customers who cannot be
reached through any other source.

Long Distance Phone Central

BROS.,

C. t.

WILLIAM B JACKSON, M.

ENGINEERS.

I

Contracting Electrical Engineers,
Lighting, Power, Railways,

Central Lighting Stations.
Electric Power Transmission.
Suite 1505 Chemical Bldg-, ST. LOUIS.

C.

ENGINEERS

CO.

CHICAGO

I

CONSULTING ENGINEER,

DUGALD

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

Engineers, Constructors,
Hydraulic, Civil, Electrical
Examinations, Reports.

I
"

I

CONSULTING, MECHANICAL AKD
ELECTRICAL ENGINEERS,

HYDRO-ELECTRIC

Co.

(Incorporated)

1906

ii,

RUEBEL & WELLS,

Monongabela Bank Bldg, Pituburg
Norfolk House, Cannon St., London.

111.

4585

Byllesby, H. M.

F. B.

WILLIS,
Experts.

Reaper Block,
Telephone Central

326,

August

upon
-

i

application.

.

Send

i

for

catalogue.

CENTURY ELECTRIC CO.
MANUFACTURERS OP

SINGLE-PHASE SELF-STARTINO

MOTORS AND OEILINQ FANS

NEW YORK

ST. LOUIS,

MO.

APPLIED CHEMISTRY
ONE. YEAR COURSE IN

i

Machine Construction

HIGH TENSION TROUBLES?

Write for catalogue and particulars

PRATT INSTITUTE.

Brooklyn. N.Y.

IMPREGNATED!
When
freely;

a

man's

when he

jects intelligently

ideas

electrical

flow

discusses electrical sub-

and

glibly,

you

will be

pretty safe in assuming that he keeps in

touch with electrical progress by perusing
the Western Electrician 52 times a year.

VAuUUM

LARGEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE-YOU MAY BE SURPRISED.

JOSEPH

P.

DEYINE GO., BUFFALO,

314 MOONEY-BRISBANE BLDG.

NOW
NIAGARA

N. Y. Tachometer & Instrument
COMPANY
Niagara Falls, N. Y.

EXPERIENCE

IS WHY WE HAVE THE
MOST PERFECT UNDER-

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING'

IVI

HOI

IM

GROUND

HEATING

MONADNOCK
CHICAGO,

II

SYSTEM

.

.

August

II,
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CLEAN BOILERS
keeps

stops corrosion

off,

it

and foaming.

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICAGO, ILL.

BUCKEYE ENGINE
SALEM. OHIO.

Dearborn Water Treatment
made

Send gallon

&

>a^iwi.

M.

15

case takes off the scale,

of water for analysis.

CHEMICAL WORKS,

EDOAR,

Flounder.

German

Co.

suit the

to

U.S.A.

Telephone: Harrison 3930 and 393

1

Silver

in sheet, wire,

rods
Dixon's Graphite Brushes save

blanks, etc.

wear on commutators. That's
one big reason for their use.

Phosphor Bronze

More

reasons given
booklet 125-M.

Nickel and Copper Anodes

free

in

Joseph Dixon Crucible Co
Jersey City

THE SEYMOUR MFG. CO.
Box

!

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

D

N.J.

SEYMOUR, CONN.

667,

'
:

.

'N

?

'.:>";!$

FOR CATALOGUE,

JEFFREYiiEMACIIfflY

THE WORLD.

THE JEFFREY MFG.
COLUMBUS,

CO.

0.

SEND FOR ILLUSTRATED CATALOGUE.

A VALUABLE NEW WORK.
jj

'AMERICAN
'iRE

THE BEST.

Send

lor

STORAGE
CELLS

171

and remedying of troubles In dynamos and
motors.

S. Clinton St.,

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg., Chicago.

Chicago.

1895—Been

Running Constantly

The Naugatuck News, Naugatuck,

Mi
*JWe"
>.

1 1 i,y.

3.

Measurements.

9.

(Electric
Electric Batteries.

and Magnetic.)

Electro-Chemistry and Metallurgy.
The Telegraph and Telephone.
Dynamos and Motors.
Management of Dynamos and Motors.
Contains over four hundred and

Electric Lighting.

Transformers.
10.
Wiring for Electric Power.
11.
Wiring for Bell Fitting and
12.
13.
Electric Railways.
Miscellaneous.
14.
15.
Useful Tables.
Logarithms.
16.
illustrations.
fifty pages and

Gas Lighting

many

PRICE, CLOTH, ONLY $2.50; POSTPAID.
ELECTRICIAN PUBLISHING CO.,

50? Marquette Bldg,,

CHICAGO.

CHEAPEST.

The Phosphor

Bronze SmeltingCo.Iimited,

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
SHEETS, etc.

— DELTA METALFORGINGS
CASTINGS, STAMPINGS
and

/^ELr^.

Theory.

8.

1NG0TS,CASTINGS, WIRE, RODS,
jii/ii

History.

7.

GA5 ENGINE WORKS. Phila. Pa.|
STANDARD DF THE WDRLD

/ //'

PART

1.

2.

6.

I0TT0

|

ILLUSTRATED.
Compilation from the works of Sylvanus P. Thompson-, Kapp, Allsop, Munroe and Jamieson,
Watson, Bottone, Bonney, Watt, Poole, Trevert, Masking,
riorrow and Reld, and others.
This book gives a large number of receipts for making Battery Fluids, Battery Pastes, Insulating
Materials and Varnishes, Electro-Plating Solutions, etc. Tells how to make Electric Batteries,
Bells, Telephone, Motors, Dynamos, Induction Coils, Influence and Static Machines, <*tc. Gives
formula' for winding Dynamos, Motors, Armatures, Field Magnets, Transformers. Contains many
Rules, Tables, Data, etc. In fact it is almost a complete cyclopaedia of Electricity. It is neatly
bound and of a convenient size to be carried in the pocket for handy reference.

5.

"OTTO" engines can neverbe "cheap,"

marks

University,

A

4.

materials and "OTTO" workmanship
combine to make "OTTO" excellence.

5e

WATSON, A. M., Teacher of Electricity, Brown
Providence, R. I.
Complied by E. T. BUSIER. 2d.

PART

Conn., writing for supplies incidentally remarks: "The engine has been
a fine one, in fact the best investment we ever made." Surely a splendid tribute to pay to a piece of
machinery. "OTTO" design, "OTTO"

yet are always the

OF USEFUL INFORMATION.
Edited by A. E.

Catalogue of mechanical and electrical book!
free.

OTTO ENGINE
Bought in

ELECTRICIANS' HANDY=B00K

Price, XO Cents.

descriptive Circular.

AMERICAN BATTERY CO.,
ect-d iss9.

Practical Running of Dynamos.
A little booklet on the care and tbe locating

ORIGINAL and Sole Makers

in the:

AIR COOLED DUNTLEY ELECTRIC DRILLS
Capacities
to 2\ inches. Under test have
removed largest amount of metal of any
portable drilling device yet devised.

WRITE FOR CIRCULAR NUMBER

52

MANUFACTURED BY

CHICAGO PNEUMATIC TOOL COMPANY
FISHER BUILDING

95

LIBERTY STREET

NEW YORK

CHICAGO

U.S.

SAMSON TURBINE
In

connection

build

the

with

highest

TRANSMISSION

our
grade

turbines

we

POWER
MACHINERY in
of

the way of GEARS, SHAFTS, BRIDGETREES, BEARINGS, etc.

THE JAMES LEFFEL & CO.
307 Lagonda Street

Springfield, Ohio, U. S. A.

WESTERN ELECTRICIAN
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When You Use

August

the Telephone

You want good service; you want it to be prompt; you want it to be accurate;
you want it to b e secret.
Every other telephone user's wants are the same as yours.
If you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System are so successlul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce interior

We are the

real manufacturers of
per cent, of the Enameled
Rings used in this country.

75

Try us and

see.

STAR EXPANSION BOLT
147-149 CEDAR ST.,

and commanding a higher price.
because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System aro stronge r, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:
service,
It's

Grand Rapids, Mich.

THE EDISON
SPARK COIL
Fits Edison

Germany.

Berlin,

Buxton, Iowa.
Cadillac, Mich.

Lilt Prices Style

P Arc-Burst

Complete with tipless lamps and
Prismo glass shades on all lamps.

Chicago, 111.
Clayton, Mo.
Cleburne, Texaa.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.

Mount

Olive,

Z^^—

>

ignited.

EDISON MFG. CO.
7

31

Union Square, N. Y.
26 Clerkenwell

No.

No. Lamps.

P43
P44
P45
P46

Total
C. P.

90-130 200-250

120
150
185
225

$12 00 $13 00
13 60
14 80
15 20
16 60
16 80
18 40

3

4
5
6

For Turn
$1.40 to

Volts.

Down

Volts.

111.

Watch Hill, R.
Wausau, Wis.

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cat.
Pentwater, Mich.

Westerly, R.

We

electrical.

Catalogue No. 21 is a 700 page encyclopaedia
of "Something Electrical for Everybody"

I.

Manhattan

Wilmington, Del.

Electrical Supply

Co.

Florencevllle, N. B., Can.

Van Buren and Morgan

CHICAGO,

Sts.,

188 Rflh Avenue

Cortlandt Street

NEW YORK

AUTOMATIC ELECTRIC COMPANY

CHICAGO

WabasK

U. S. A.

Excursions
Reduced Telephone Rates
IN CHICAGO
the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.
If

SINGLE LINE TELEPHONES!
calls

:

with Prismo shade and holder

U)

I

TORONTO

fl

On sale

<t,4U

d>On

and Return.

dally.

MONTREAL

flfl

CONCORD

and Return.

d?0
flfl
rtt /I
IffcllUU

On

sale

18;

Aug. 8

d>01

PORTLAND, Me., &

I

5 1 S 1

Cfl

0>£.£lOU
I

flf)

I

Sell
lUU

I

points in

and Return.

June 15 to 30 and July

&

22; Sept. 5

s£ir"-~"
RUTLAND,
Selling dates

Vi.,

19.

Ret.

to

&

same as

&

Ret.
to

Concord.

Proportionate rates to

many

other

Canada and New England.

For complete details as to stop-overs,
F. H.

:

:

"MONARCH SPECIAL"

I

-h
/
UJt.

:

:

A A

ft*

(|Vft

per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

50

etc.,

address

TRISTRAM,

Assistant General Passenger Agent,

97 Adams

St.,

CHICAGO.

RESIDENCE RATES WITH UNLIMITED
SERVICE:

style of

Single line

Incandescent

Lamp

The Monarch
Mfg. Co.
U. S. A.

W

49-A

E. O.

FROM CHICACO.

Write for Discounts

WARREN, OHIO,

Ave., Chicatro

use in damp places
are prepared
to supply anything

I.

feature, add

Frosted lamps will be furnished
unless otherwise ordered.

Electric

Wabash

Tight Push
Buttons (or

Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.
Van Wert, Ohio.

list.

can furnish any

304

Sawtelle, Cal.
Sioux City, Iowa.
South Bend, Ind.
Springfield, Mo.
St. Marys, Ohio.

Specify lamp voltage.

We

Lakeside Ave., Orange, N. J.

Road, London,

WATER-

32
Cat.

-

Santa Monica, Cal.

New

Foil River, Mass.
Ferguson, Mo.

Batteries

They keep the gas or gasoline englne going and save money, time
and-temper. The Kdison cell is the
^™Ta£j^ncheapest fomi of battery energy
and the Edison Coil puts that energy all into the Bpark.
The price Is reduced from 83.25 to J2.&0; but the construction is as good as ever. Send for "Battery Sparks,"
Riving a. scientific explanation of how the charge Is
'££"

Portland, Me.
Portland, Ore.
Princeton, N. J.
Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsvllle, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marlon, Ind.
Medford, Wis.
Mlamlsburg, Ohio.

CO.

N. Y, CITY

—

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. T.
Battle Creek, Mich.
Belllngham, Wash.
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Two-party

:

line

$75.00 per
60.00 per

:

:

annum
annum

NICKEL SERVICE:
Direct
Direct

line,

20 cents per day, including 4

line,

15 cents per day, including 2 calls

Two-party
Two-party
Two-party

line,

calls

15 cents per day, including 3 calls

10 cents per day, including 1 call
residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
#1. 00 per month
line,

line,

:

:

:

(Licensed Manufacturers)

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

/1MERIC/V1N

rcOHDUIT COMPANV
SOI MARQUETTE.
170

BROADWAY,

NEW YORK.

Bl.DG.,CH\CM3Cl.

33&MAC<

S"V,

LOS M4GEXES.

August

WESTERN ELECTRICIAN

1906

ii,

KELLOGG
TELEPHONES

17

STROMBERG-CARLSON
QUALITY

ARE

IS

STANDARD

This high distinction has been recognized and
appreciated and has made

DISTINCTIVE

Stromberg-Carlson Apparatus Famous

They are not

"JUST TELEPHONES"
Our many

satisfied

We think
Send

so, too,

customers say there are "none so good."

and our Catalogs

for " Bulletin No. 8-F."

will

It's

Designers

show you why.

Telephone

and

Apparatus

yours for the asking.
Builders

All

of

Classes

of Service

MANUFACTURERS OP
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES—POLBS— LAMPS

Correspondence

for

solicited.

Central Energy Telephone

KELLOGG SWITCHBOARD & SUPPLY CO.
CONGRESS AND OREEN

STS.,

CHICAGO,

ILL.

BRANCHES
PHILADELPHIA, PA.

CLEVELAND, OHIO

Keystone Tel. Bide.

Electric Bide-

Write us today about your requirements and ask for Bulletin
15-E. Our services are always at your command.

LOS ANOELES, CAL.
318 W. Second St.

STROMBERG-CARLSON TEL. MFG. CO.
ROCHESTER,

CHICAGO,

N. Y.

WE ARE EXPERTS

Protective Apparatus of All Kinds

ILL.

IN

Underground Conduit Construction
The No.
fuse

93 pencil
277 Broadway,

makes the best

connection and
easiest to

is

It

GEST

A PERFECT RECEIVER

iavery

easily re-fused.

FOR.

No. 93

American

Electric

Telephone Co.

INTERNATIONAL

Manufacturers of Telephones, Switchboards
and Protective Apparatus

State and 64th Streets,
is

-

A

Dollar Bill

All explained In Bulletin 21

"Elexduct"

Union Trust Bldg.,
CINCINNATI

the

remove from

the springs.

G. M.

NEW YORK

TEL. MEG. CO.

CHICAGO,

Chicago,

ILL.

that high standard required in all high-class work.

It is

very

flexible, a.

111.

high insulation, and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, always usable

to

highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

CHICAGO

SAN FRANCISCO

WESTERN ELECTRICIAN
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SAGINAW. MICH.
roUR INQUIRIES ALWAYS

TROLLEY TIES
FOOT
Michigan White Cedar Stock

TIES
MOSS

T. J.

Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Daggett, Michigan
SONS

ii,
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Oak

THE PORTER LtDAR <p

POLES TIE5PD5T5
7

August

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANVWHERB

POLES

TIE CO., Security Building, ST. LOUIS, MO.

Special

Also 5 Inoh Thick

PERRIZO &

W

Wholesalers
lar)
of White Cedar

S^Producte

nwu on aiMU. iniLm,^™

I

Wrltefora copy of ourTELECRAPH

ft

TIES.

JENNINGS,

ST. LOUIS.

CYPRESS.

/feMidiUnsfiMicl!:

CO.

J

POLES.
WHITE CEDAR,
RED CEDAR,

POL
CM. WORCESTER
"apioiAi

/Producers

BERTHOLD
OAK, CYPRESS and

Chemical Building.

YELLOW

PINE.

IMiinisiiM- OflftHM|$in •

CODE FORCEPAR PHODUOTSg,

and to the Point"

'Practical

\A/

IS

ALL THAT NEED BE SAID OF

THETELEPHONE HAND-BOOK
By Herbert Laws Webb.

"A Good

"A Good

160 Pages, 133 Illustrations,

New Thing"

New Thing"

Cloth,

The book

Price

$1.00.

for those interested in telephony.

WRITE FOR SAMPLES AND PRICES

EOUAL

IN

EVERY RESPECT TO THE BEST

MAINE HUB MFC.

CO.,

THE MARKET

IN

ST.

^«»«5 !3^^B
J*.'

MARYS, PA.

.

\

PUBLISHING CO.,
507 Marquette Bldg..
CHICAGO.

ELECTRICIAN

Cedar

?£OAR pouts

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Consianily on Hand

Poles

Did Yovi Ever Fall

From sl Broken
Pole Seaa ?

CHESTNUT POLES

WHOLESALE PRODUCERS

JAS.

WHITECEDAR
RED CEDAR
\f>*.

F\

I

WILSON OO.

PITAL BILL.

CYPRESS
IDAHO CEDAR

POLES
<

I

BRUER,

KELLOGG

IWI.

I.

DID IT HURT
BET YOUR
COMPANY PAID A BIG HOS?

Bessemer Building, Pittsburg, Pa.

SECURITY POLE SEATS AND PLATF0B1S
No Drops -No Hospitals— No
too, not too cheap.
Ask

MICHIGAN

WHITE

CEDAR POLES

Quality and Prompt Shipments— Wholesale Only.
Shipments by Rail or Car Ferry.

Bills.

Cheap,

a.i\y

jobber.

S

GET "THE" BOOK.

The F.Bissell Company

Toledo, o.

Send

for "Booklet No. 3-F" giving shipping specifications and other useful data.

KELLOGG SWITCHBOARD & SUPPLY CO., Chicago,

MICHICAN WHITE CEDAR !%/*

POLES

BEST TO LAST.
40,000 Poles in stock.
W^ \^"J
m
ioo.ooo-i5o.ooo after April 1st.
We haVe been in the Cedar Pole and Tie business 55 years

W.

C.

STERLING & SON

>

CO.,

LOUD'S SONS CO.,

TIES

Trolley Ties at Bay City yard,

i.'.ili.T

CEDAR
H. M.

«hd

IDAHO"RED" MICHIGAN "WHITE

Aii

POLES,
POSTS,
TIES
Sable,

Mich.

CEDAR POLES

We ship more Idaho Poles than all other dealers combined
itiiiLiiiA'L
ifJllLll ri' iii^ffi iii/iji'nfn

m

POLE DEALERS ADVERTISING
IN

THE

WESTERN

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TUY A CARD.

Idaho Cedar Poles
SPOKANE, WASH.

ELEC-

TRICIAN OBTAIN MOST EXCEL-

CYPRESS AND CEDAR

-HEWN OR SAWN
~
AND HEAVY TIMBERS
ST. LOUIS
la
IELES & TAUSSIG
>

..-

•
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The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross Arms
— — —y^mm^mM?*-~-

One

of

;: --

-*-

Our Ordinary Train Shipments

''":'?'

„—

"'

'

of Cedar Poles.

"

—T"

"
'

This Train Has Nineteen Cars.

DELIVERED PRICES FURNISHED UPON REQUEST
We

Can flake Delivery

L
\A/E

The How and

supply any of
the books catalogued below
upon receipt of your order and remittance. We prepay charges.
shall be glad to

1.50
1.50

75

the added matter has brought the volume up to date in
every phase of this study, the original text, as prepared by its
brilliant author, remains to entrance the reader.
New illustrations
have been made where it was deemed possible to further illuminate
the explanatory matter.
The book contains no mathematics. The
phenomena of electricity are treated in splendidly arranged word
pictures, and the engineer, the student and the non-technical reader,
alike, may be benefited and entertained by this book.

R.

Preface

The
The
The
IV The
I

II

III

V

90
75
40

:

:

C. C.

ELECTRIC WIRING FITTINGS, ETC. By W. P. Maycock
ELECTRIC WIRING TABLE. By W. P. Maycock
A MANUAL OF TELEPHONY. By W. H. Preece and A. J. Stubbs
PRACTICAL TELEPHONE HANDBOOK AND GUIDE TO THE TELEPHONIC EXCHANGE. By Joseph Poole
ELECTRIC WIRING. By Russell Robb
ELECTRIC LIGHT CABLES AND THE DISTRIBUTION OF ELECTRICITY.

By

Stuart A. Russell.

ELECTRICITY IN TOWN AND COUNTRY HOUSES. By
THE STORAGE BATTERY. By Augustus Treadwell

VI
VII
VIII

1.00

Bottone

1.50
2.50

3.00
Percy E. Scrutton 1.00
1.75

Company

507 Marquette Building, Chicago
-Q>—4>-

—
Electromagnets— The Telegraph

XIV

The

Relations Between Magnets and Electric Currents
Induction and Reactive Coils

The Telephone
Accessories

XVI
XIX

XX
XXI
XXII
XXIII

of Electricity

Various Types of Dynamo Machines
Alternators Polyphase Currents

XV The
XVII
XVIII

—

Electric Signaling Apparatus

The Mechanical Generation
XII The Dynamo Machine

The

—

Electric Motor
Electric Railway

Polyphase Currents and Motors
Electrical Power Transmission
The Incandescent Light
The Arc Light
Electrochemistry Storage Batteries
Wireless Telegraphy
Radiation X-Rays
Recent Theories

—

—

ELECTRICIAN PUBLISHING CO.
507

-<a-^>-

—

X Telephone

XXIV

Electrician Publishing

Electric Current
Electric Battery
Effects of Electric Flow in the Circuit Heat and Chemical Action
Effects of Electric Flow Outside the Circuit
Magnetism and
Induction The Electrical Units

XI

XIII
3.00
1.00
1.75
1.50
4.50

CONTENTS

CHAPTER

IX

.

S.

Price $1.00, Postage Prepaid

WHILE

1

THE DYNAMO HOW MADE AND HOW USED. By S. R. Bottone
A GUIDE TO ELECTRIC LIGHTING. By S. R. Bottone
ELECTRIC LIGHT ARITHMETIC. By R. E. Day
THE DYNAMO ITS THEORY, DESIGN AND MANUFACTURE. By
Hawkins and F. Wallis
THE ALTERNATING CURRENT CIRCUIT. By W. P. Maycock

of Electricity

Second Edition, Revised and Enlarged

THE PRINCIPLES OF THE TRANSFORMER. By Frederick Bedell
$3.25
INDUCTION COILS. By G. E. Bonney
1.00
ELECTRICITY AND MAGNETISM. By S. R. Bottone
90
ELECTRICITY, ELECTROMETER, MAGNETISM AND ELECTROLYSIS.
1.60
By G. Chrystal and W. N. Shaw
THPORY OF ELECTRICITY. By L. Cumming
2.25
THEORY OF ELECTRICITY AND MAGNETISM. By Charles Emerson
Curry
2.50
THE ELEMENTS OF ALTERNATING CURRENTS. By W. S. Franklin
and R. B. Williamson
2.50
PRACTICAL EXERCISES IN MAGNETISM AND ELECTRICITY. By
H. E. Hadley
60
MISCELLANEOUS PAPERS. By Heinrich Hertz
3.25
A TEXT-BOOK ON ELECTROMAGNETISM AND THE CONSTRUCTION
OF DYNAMOS. By Dugald C. Jackson
2.25
ALTERNATING CURRENTS AND ALTERNATING CURRENT MACHIN3.50
ERY. By D. C. Jackson and John Price Jackson.
AN ELEMENTARY BOOK ON ELECTRICITY AND MAGNETISM AND
THEIR APPLICATIONS. By D. C. Jackson and John Price Jackson. 1.40
A FIRST-BOOK OF ELECTRICITY AND MAGNETISM. By W. P. May60
cock
ALTERNATING CURRENTS OF ELECTRICITY AND THE THEORY OF
TRANSFORMERS. By Alfred Still
PRACTICAL ELECTRIC LIGHT FITTING. By A. C. Allsop
ELECTRICAL EXPERIMENTS. By G. E. Bonney
RADIOGRAPHY AND THE "X" RAYS IN PRACTICE AND THEORY. By

Why

By CHARLES TRIPLBR CHILD

MARQUETTE

BLDQ.,

CHICAGO

WESTERN ELECTRICIAN
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Westinghouse
Single= Acting

Standard

Junior

Perhaps a
possible.

Steam Engines

Compound

Better than ever in all points in which improvement has been
little overshadowed by our larger lines of product.
The foundation of our business and we are unwilling to slight them now. Best auxiliaries for large power plants.

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of The Roney Mechanical Stoker
Address nearest sales

office for information

Chicago, 171 La Salle St.
Cincinnati, 1111 Traction Building.
Atlanta, Equitable Building.
St. Louis, Chemical Building.

New York,

10 Bridge St.
Boston, 131 State St.
Charlotte, N. C, So. Tryon Street.
Cleveland, New England Building.

Pittsburg, Westinghouse Building.
Philadelphia, 1003 No. American Building.
Denver, 512 McPhee Building.
San Francisco, Hunt, Mirk & Co., 162S Euclid Ave., Berkeley, Cal.

Westinghouse
Standard Switchboard Panels
Twenty=Five Different Types

We
J/ •

X

ten

make shipment of any standard panel
days after receipt of order.

Write nearest

district office for

leaflets illustrating

Type

7-Ii,

descriptive

our standard panels

3-Wire Switchboard,

Type7-B, 3-Wire Switchboard, Rear
250-125 Volts, Direct Current.

Front, 250-125 V., Direct Current.

Westinghouse
Atlanta
Boston
Baltimore

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver

For Canada: Canadian Westinghouse

Co., Ltd.,

Minneapolis
Hamilton, Ontario.

&

Mfg. Co.

New Orleans
New York

Pittsburg
St.

Philadelphia

Mexico, G.

Louis

Salt

&

Lake City

O. Braniff

&

San Francisco
Seattle

Syracuse

Co., City of Mexico.

1906
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Fort

Wayne

Works

Electric

"Wood" Systems
Direct - Current

Generators
Power Plants

for Isolated

All
Mills

Modern
are

Hotels, Factories,
electrically

being;

equipped.

There's

ql

Reason

Convenience
Economy of Operation
Reliability

We

can furnish any standard voltage
in sizes from 1 to 800 K. W.
SEND FOR BULLETIN

MAIN OFFICE:

Sales Offices:
rttlanta

Cincinnati

.

Grand Rapids
Boston
Chicago Philadelphia

459

DIRECT AND ALTERNATING CURRENT

GENERATORS

4

above,

Power

furnished

Co., St. Louis,

the

"-_•'-'

Vv AVtlP

Series Offices:

_

TflH

Pittsburg

St.

New York

St,

San Francisco

Louis
Paul
Syracuse

RECOGNIZED
RENT WATTMETER IN THE

POWER AND

WORLD

RY. SERVICE

FREQUENCY CHANGERS, each 1,000
like

^^
Ip 4-

BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

FOR

LIGHTING,

1077

Union

K.

W. capacity,

Electric

Light

&

Mo.

NATIONAL BRAKE A

COMPANY
ELECTRIC
MIL WAUKEE
General Sales Office, 519 First National Bank Building, Chicago

DUNCAN ELECTRIC
LAFAYETTE

HiFC. CO.

in DIANA, U, 8, A.

WESTERN ELECTRICIAN
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VULCANIZED FIBRE
Highest grade* for
tubes, rods

and

electrical insulation

VULCANIZED FIBRE
The

made

clock.

IN

Trenton, N. J.

CHICAGO

LARGEST MANUFACTURER OP

SPRINGS

BklF»
P.

Del..

l^iOiAl

erated by an
eight days'

17 1-173 Lake Street

Wilmington,

-

FOR EUCTRICAL INDICATE AND RECORDING INSTRUMENTS.
MADE FROM
MY SPECIAL BKONZB ALLOV

for turning off
the current; op-

ROEBLING'S SONS CO.

in sheets,

"MANRQSS"
HAIR SPRING!

on the market,

and Cables
A.

CO.,

TIME
SWITCH

Insulated Electrical Wires

JOHN

best

and mechanical purposes,

Catalogues and samples on application.

special shapes.

SORENSEN

15 Durham

[F.

THE UNITED STATES

N.

MANROSS]

Forest vllle.0onn.

PI.

BROOKLYN. N.Y.

OUR
The "Up-to-D&te"

line of

Voltmeters and Ammeters

'E"
is

TYPE

MOTOR

THE INTERNATIONAL

and

its

application

to a shaper.

Prominent Engineers are specifying' them
Write tor descriptive catalog.

International
WRITE.

Electric Meter Co.
330 West Randolph

St.,

OUR NEAREST HOUSE FOR BULLETIN

Western

CHICAGO

New York

Chicago

Saint Louis

Denver

Electric Co.
St.

Paul

Philadelphia
Cincinnati
Pittsburg Los Angeles

San Francisco

Kansas City Seattle

Scheeffer Integrating Watt-Meter.

TYPE F
For Direct or Alternating Current

Dusi and Bug Proof

::

Improved Construction

Moving parts

are esctremely light, insuring a highly
sensitive and accurate meter.

Write tor Prices and Descriptive Literature

DIAMOND METER
PEORIA,

NO. 8D.

CO.

ILL., U. S. A.

With Cats.
Without Oat©.

70l.

Hill.

Copyrlehfc, 1906.

$3.00 Per Amiii.

PubliBbJiifj

SIMPLEX

by Electrician

CHICAGO, AUGUST

Company, Chicago.

322 The Rookery,

r.

Monadnock

Block',

The Simplex Electrical

CHICAGO.

I

IO State Street,

Co.,

1893-World's Fair,
Medal for Rubber Insulation.

York
Ground
Glamp

Sole Manufacturers of

Waalherw
Okonite Wires, Okonite Tape, Manson Tape, Candee ".°r Wires

I

CO., Ltd.
Geo. T. Manse*, «»n'l •nit,
W.H. Hadalnt, Stcy.

253 Broadway, New York

7.

56 Liberty

St.
1225 Bet* Bld£„
Philadelphia, Pa
Security lildg.,
St. Louis, Mo.

New York City.

Underground Cables for

Rubber Covered Wires and Cables.

New

THE OKONITE

NO,

BARE AND WEATHERPROOF WIRES AND CABLES.

BOSTON, MASS.

THE STANDARD FOR
RUBBER INSULATION.

TRADE MARK.
S. 1*1 Off.

u.......
,n, B eri
M.Durant«hMver,1 "

Pittsburg.

10 Post Office Square,
Boston

1889—Paris Exposition,
Medal for Rubber Insulation.

K*f. V.

Wlllard t. Cind»«,

Westinghouse Bldg.,

Chicago.

Bacon Block,
Oakland, Cal.

gent
hixs§n,

S

R

10 Certs a Copy,

STANDARD UNDERGROUND CABLE CO.

WIRES AND CABLES

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
h

Entered at Chicago PostofTlce os
mail matter of the second clans

18, 1906.

For connecting telephone ground wires to
pipes and cables. Cheaper than a wrapped connection: as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent Tel. Cos.
Samples free on application. Write for list of
other specialties,
Yonkars Specialty Co., Yonkers, N. Y., U. S. A.

Western Electric

Co.,

all

Purposes.

COHOIIIS FOR INTERIOR WIRING.

American

Agents

Loom

Circular
New

Cbcliiu, M.u».,

Co.

York, Chlciio, San FrancIilCl

H.C. Roberts Electric Supply Co., Philadelphia, P».

INDIANA RUBBER AND INSULATED WIRE GO.

CRESCENT RUBBER INSULATES

MANUFACTURERS OF

WIRES ANDCABLES

PARANITE RUBBER COVERED
WIRES AND CABLES

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.

Submarine and Inside Use

Underground, Aerial,

Main

83 BARCLAY STRiET.

and

0ffice

^W' TRENTON,

N.

1

TELEPHONE, TELEGRAPH AND FIRF.-ALARM CABLE!
Wire* Are Tasted

All

JONESBORO, IND.

at Factory

ESTABLISHED

Pittsburg

PHOENIX
GLASS CO.

187S.

COMBINATION OF

Stow

THE

Flexible Shaft

Electric Globes

W. R^OSTRANDER & CO.

Inner and

FOR ARC LAMP

SUSPENSION

and Shades, both

&

Outer Globes for

all

STAR EXPANSION BOLT
J47-J49 CEDAR ST.,

enclosed arc systems

CO., Binghamton, N. Y.

'ONEIDA" GALVANIZED

We

are the real manufacturers of
75 per cent, of the Enameled
Rings used in this country.
Try us and see.

Arc and Incandescent

Practically duat and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc
'Write for Catalogue and Prices.

Gen'l European Agents, Selig, Sonnentbal
85 Queen Victoria Street, London, England

Chicago

Manufacturers of

MULTI-SPEED MOTOR

STOW MFG.

New York

N. Y. CITY

CATALOGUES SENT ON REQUEST

Co.,

pUAIM
V/ n *% 1W
1

BELDEN
MAGNET WIRE

Manufacturers and Dealers
in all klnda of

M'F'D

Electrical Supplies,

22 DEY

ST.,

BY

ONEIDA COMMUNITY,
ADDRESS "SALES" DEPT.

Bells, Annunciators,

Speaking Tubes,

Etc.

Easily erected— Neat in design

NEW YORK

ONElD»,N.

Ltd.

Our stock
and Cerman

Y.

— Strong— Durable

net wire

is

complete

in

copper

of

silver

mag-

the most
the west.

Try us on a rush order

Factory:
1431 TO 1439 DiKalb Atk.,
Brooklyn, N. Y.

Ajax Mast-Arms

SEND FOR 600 PAGE CATALOGUE

CO.

Ajax Line Material Co.

12

and

14 S. Jefferson St.,

Belden Mfg. Co.
CHICAGO

Chicago

ELECTRICAL

AVERY

WESTON INSTRUMENT CO.,
'Mala Office and Works, Waverly Park,

NEWARK, N.

GALVANOMETER

TESTING
Always

J.

Tells the Truth

Smalt enough for tbe pocket— large enough
for serious work.

Voltmeters,

Milliioltineters,

Ammeters,

Milammeters,

Voltammetirs,

The Avery Testing Galvanometer supplants
the clumsy testing bell, it Is extremely sens!'
tive in locating leaks and is a practical
ment

for

measuring resistance.

make-up of

Delicate parts in the

Ohmmeters,

Portable Galvanometers.

pense.

Our Portable Instruments are recognized as
The Standard tbe world orer. The Semi-Portable Laboratory Standards are

Thebpauty and value of
eter to linemen lies in

Weston Standard Portable
Beading .Ammeter.

IMjrect

— Audrey

-

discount.

House, Ely Place,

Slew York OfHce-74 Cortlandt St.

'variomaccuracy, portabil-

r.

Our Station Voltmeters and Ammeters are
unsurpassed in point of extreme accuracy and
lowest consumption of energy.

London Branch

'

its

ity, convenience a
every -day wear and tear,
use.
and is always
Catalog No. 13,o35. Price, $3.00, subject to;

still better.

Holborn.
Pabis, France— E. H. Cadiot, 13 Rue St. Georges.
Berlin— European Weston Electrical Instrument Co., Rltterstrasse JTo. 88.

this galva-

nometer bave been omitted. Once tbe needle Is
locked all the bard knocks ia the world can';,
derange its adjustment or mechanism.
Battery can be easily renewed at sr.

Ground Detectors and Circuit Testers,

Manhattan

Electrical Supply Co;j

CHICAGO, 183 FIHh Ave.
Illustration is
of instrument

}i size of outfit.

Weight

and case complete, 8

oz.

NEW YORK

Place-U Mu

CITY, 17 Park

Factorl.33, Jersey City,

K,

!.,

Ravenna, Ohio
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recent sales of

gines
Gas Engi
anc

Electric Generators
them

Built for direct connection to
Allis-Chalmers

Allis-Chalmers Railway Motor.

Car Conti oiler.

Aggregate Three Million Dollars

Allis-Chalmers

A contract

Gas Engine,

direct-connected to Allis-Chalmers Generator.

by us for the power station equipment
Milwaukee Northern (Electric) Railway

recently taken
the

Includes three Horizontal

Twin-Tandem Gas

allowance

for overload,

,500 H. P., with
1,000 K. W., 3-phase,

Engines, each having a rated capacity of

direct-connected to three

1

of

liberal

25-cycle Alternating Current Generators.

This
of

We

will

be the

largest installation in

Gas-Engine-Driven Electric-Generating Units used for Traction Purposes

furnish complete power-house, sub-station

and car equipments

S.

Denver, Colo.,

Glenarm

D.

McPhee

Bldg., 17th

and

Sts.

Detroit. Mich., 800 Union Trust Bldg.
El Paso, Tex., Guarantee Trust Bldg.

Kansas

City,

Mo.,

The Dwight

Bldg.,

cor. Baltimore Ave. and Tenth St.
Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.
Oakland, Cal., Room 21,906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frlck Bldg.
St. Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
San Francisco, new office Atlas Bldg.,
602 Mission St
Seattle, Wash., 316 Occidental Ave.
Scranton, Pa.

Canadian

for electric railway service

FOREIGN SALES OFFICES.

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., 50 Congress St.
Buffalo, N. Y., Ellicott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., First National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.
Dallas, Texas, Wilson Bldg.

Deaowood.

America

Representatives,

London,
533 Salisbury House, Finsbury Circus, E. C.
The Corner House.
Johannesburg, South Africa

FOREIGN SALES AGENCIES.
Auckland, New Zealand..
John Chambers oV Son, Ltd.
Buenos Aires
Donnell & Palmer
Johannesburg, South Africa
Herbert Ainsworth (for Rock Crushers Only)
Lima, Peru
Henry Guyer
Manila,

P.

Bryan-Landon Co,

I

Melbourne, Australia...
Perth, West Australia
Valparaiso, Chile

Yokohama and Kobe, Japan
Shanghai,

China

AHis-Chalmers-Bullock, Ltd,

Montreal

Knox, Schlapp

&

Co.,

Propy. Ltd.

Frank R. Perrot
John R. Beaver
The American Trading Company
The American Trading Company

—

August
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TheElectrig PHILADELPHIA
StorageBatteryGo.
MANUFACTURER OF THE

"Cbloribe Bccumulator
For Central

and Power Stations,

Stations, Electric Railways, Isolated Lighting

Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SM-ES OFFICES:
Philadelphia.
New York,
Boston,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwright Bide.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg, Annex.
"
Citizen's Bldg.
525 Thirteenth St.
Canadian General Electric Co., Ltd.. Toronto
Mexico : Charles L. Seeger, Primera de Humboldt No. 10, Mexico City

99

Kearney

IN
A

PATENTED

OCT. 10, '05

pressed steel support for cross

arms consisting

of

two

plates,

Clamps

one

engaging the arm and the
other the' pole. It provides a

For Supporting

means

Saves money, saves line loss, saves cable, Folder and
tape, no cumbersome joints.
You know as well as anyone you can't make a joint as good as the solid wire. Your
joint may look all right on the outside, but do you know
positively that it is all right on the inside?

From 3-0

of mounting arms
without cutting gains.
It
pole.
It facilitates the placing

strengthens the arm and
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.
ceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.

W.

We

S250

MATTHEWS &

N.

OOLO MEDAL
Lewis

Olark Centennial
Exposition, Portland, Oregon, 1800.
KIW TOKK OFFICE: 1*9 Liberty Street.

Abeles

A

ft

.20

Acme Wire Co

10

Alton Machine Co
Ajax Line Material Co

4
1

Company

2

—

American Battery Co

Amer. Circular Loom Co
1
American Conduit Co
18
American Diesel Engine Co.—
Amer. District Steam Co
17
Amer. Elect'l Supply Co
14
Amer. El. Telephone Co
19
American Electrical Works.. 13
Arnold Co., The
16
Automatic Electric Co..
18

Babcock

—

A Wilcox Co

Badt, F. B
Bain, Forte

16

—

A May

Baker A Co., Inc
S
Baker A Co., W. E
„..16
Beardslee Chandelier Mfg. Co.—
Belden Mfg. Co.
1

Benjamin
Berthold

Elec. Mfg.

Co

8

& Jennings

Bissell Co.,

20

The F

Blake Signal

SO

& Mfg.

5

Co".

Bossert Electric Construction

Co
Bruer, Will

10

F

203

ST. LOUIS

-

Taylor Bldg., Cortlandt

St.,

New York

25,000

Write

miles
In use

Catalog

for

°'°' ~''-e.Bi-"'i''.,

S

BranchSellin^A^encIesrCliicigo.Ill.; Cincinnati,

- -:
JW YORK CITY

Ini tit Pfl

Denver, Colo.; Mttebnrg, Pa.;

St. lonis, Mo.; St. Paul,

0.,

Minn.

PLATINUM
All

^\

forms of

electrical contacts.
•

Vft

Grand Prize

inc.

f
O. W. BAKER, VI«-P»I.

Universal Exposition
ST. LOUIS, 1904

BAKER, Prei.
408-414 N.J.R.R.Av., NEWARK, N.J.

Chicago Mica Co
12
Chicago Pneumatic Tool Co. .24
Chicago Telephone Co
18
Columbia Incand. Lamp Co..—
Cope, T. J
10
Crescent Ins. Wire A Cbl. Co.
Crocker- Wheeler Co
Crolius A Son, E. E

Crouse-Hinds Co
Cutler-Hammer Mfg. Co
Cutter Elec, A Mfg. Co

1

4

—
8
4

—

Gou Id Storage Battery Co ....

14

Haller Machine Co

16

PLATINUM

HartMfg. Co
Hartford Steam Boiler

18

spection

4

A W. Fuse Company
16
Dearborn Drug 4 Chem. Wks. 17
De vine Co., Joseph P
18
Diamond Meter Company . .—
Directory of Engineers
16
.

.

Dixon Crucible Co., Joseph.. 17
Driver-Harris Wire Co
6
Duncan Elec. Mfg. Co
8

In-

Insurance Co..

.
.

Hazard Manufacturing Co... 24

Co
Hensel&Co., John A
Helios Mfg.

10

—

Highland Park College
Hoffman, G.
Hoffmann, Emil R
Holden Anchor Co
Holmes Fibre-Graph. Co

16

Indiana Rub.

Edison Decorative A Miniature Lamp Departm't
12
Edison Mfg. Company. ...... 14
Electric Storage Battery Co.. 3
Elect'l Trades Exposition Co.—
Electrician Pub. Company ... 15

14
, .

.

20

—

Humphrey, Henry H... ......16
Hunt A Co., Robt.W
,..li
Hydro-Elec. Development Col6

Illinois Central

By

14

4 Ins. W.

Co..7." 1

India Rubber 4 Gutta Percha
Insulating Company
6
International Elec. Meter Co23
International TeL Mfg. Co. 19

ButterOeld Construction
Byllesby A Co., H.

Co.—

M

16

Co

"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc.28
Fowler 4 Co., John H

—

5

Century Electric Co
13
Chicago EdlsonCo....
4,14
Chic. Fuse Wire A Mfg. Co:
Chicago Ins. Wire 4 Mfg. (Jo. 12
.

—

General Electric Co
General Storage Bat.

Jackson, D. C.

A W. B

Jeffrey Manufacturing Co

.16

17

Gest, G.

M

Qleason,

Fox-

Kuhlman

Electric

Co

—

James

17

21

,

La Fayette

Pacific Coast Pole

Pass

Machado 4 Roller
Maine Hub Mfg. Co
Manhattan El. Supply
Manross, F.

5

—
Co....

N

1

—

Marion Ins. Wire A Rub. Co. 10
Matthews A Bros., W. N...3, 13
McCandless, H. W.

A Co

McLennan A Company, K,
McRoy Clay Works
Mica Insulator Company

1

—

—

13
.

..12

.19

Co

4 Seymour

A Sons

Marys Incand. Lamp Co.. 9
Standard Elect'l Mfg. Co
4
Standard Underg. Cable Co.... 1
Stanley G. I. Elec. Mfg. Co.. 11
St.

20

—

Star Expansion Bolt
Steel GainMfg. Co

20

Sterling

Co

1

3

Phillips,

4 Son, W. C
Stow Mfg. Company

Phillips Insulated

Stromberg-Carlson Tel. Mfg.

Perrizo

,

Eugene F
13
Wire Co. ..13
Phoenix Glass Co
1
Phosphor-Bronze S. Co
17
Plgnolet.L.

Plume

M

12

20
1

Company

19

Sturgeis Engineering Dept. .—
Switchboard Equipment Co. 23

4 Atwood Mfg. Co .... 24

Porter Cedar Company ....... 20
Pratt Institute..,

—

Torrey Cedar Company

20

12

Mines .—

Michigan College of
Miscellaneous Advs
14
Monarch Elec. Mfg. Co ..,.;—
'....
Morse, Frank W.
v .—
20
Moss Tie Co., T.J
Mottlron Wks., J. L
13
Mueller Company, William. .20
Munaell 4 Co. Eugene
12
.

,

Rail Joint Co., The.....
3
Relslnger, Hugo...
,....-—

Reynolds El. Flasher Mfg. Co. 13
Bobbins A Myers Co......... 10
Robertson A Sons, Jas. L,....—

Rodk Island Battery Co
Roebllng's Sons Co.
Rosslter,

National
National
National
National

Battery Co

5

J.

A. .... 12

Co... 14

Ruobel A Wells
16
Runzel-Lenz Elec. Mfg. Co.. 19

13

18
North Electric Co
Northern Elect'l Mfg. Co.... 14
5
Novelty Incan. Lamp Co

Okonite Co., The
Oneida Community, Ltd
Osburn Flex. Conduit Co

Vulcanized Fibre Company. .24

Wabash R. R...."
Wagner Electric Mfg. Co

14

7

—

Wesco Supply Co

Western Electric Company ..22
Western Lumber A Pole Co .20
Westinghouse Electric 4
..." 22
Manufacturing Co
Westinghouse Machine Co.. .—
Weston Electrical Inst. Co. ..
—
Willard Storage Bat. Co
Williamson A Co., R
13
.

Brake A Elec. Co.. 24
Carbon Co
8
India Rubber Co. ... —
16
New York Ins. Wire Co
Niagara Tachometer A In-

struments

,

MacGovern A

.....24

1

Safety Ins. Wire

4 Cable Co

Samson Cordage Works
Sandwich Pole Changer Co
Sargent 4 Lnndy ...."*
Sawyer- Man Elec. Co
Schott.W.

H

1
1

18

Advert:i«s>ex»a.e:Ei.-t{B

.

.

12

12
. .

1

—
—

Willis, G.

Wilson

M

16

Co., Jas.

I.

M

Worcester Company,
WrigleyCo. Thos

20
C.

H....20

—

16

Schureman Co., J. L
Seymour Mf g. Co. :
.

Elect'l Mfg. Co.. 12
Leather Preserv. M. Corp
14

Classified Index o*

Ostrander4Co., W. R
Otto Gas Engine Works

20

13

12
19

John L

Eartavert Manufacturing Co.24
Kellogg Switchboard A Sup
ply Company
19,20
Klein 4 Sons, Mathias
13
Kohler Brothers
16

11, 12

Co

Co.,

. .

—
17

4

Lindsley Bros. Co. The
Loud'sSonsCo., H. M

Ludlow Valve Co

W

D.

Leffel

Gregory Electric Co.

80

Buckeye Electric Co.
Buckeye Engine Co

Central Electric

baker & CO.,
co.
O.

2nd Street

ALPHABETICAL INDEX— TO ADVERTISEMENTS.

Taussig

Allis-Chalmers

PLATINUM

Ignition fused for torpedo and mining operations
Special forms for wireless telegraphy.
telegraphy,

.

BRO.

Over

5°7 Marquette Bldg., Chicago.

Resistance wires to specifications.

N.

Eastern Office:

FORTY KEARNEY CABLE CLAMPS

and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

PLATINUM

203

Saved on this pole at Topeka, Kas.,
by tiie Topeka Edison Co., by usinj?

III.

ProtMtlTe fuaos for small currents.

of

M.

MANUFACTURERS

Subjects,

Electrical

C.

m

READ BOOKS
on

1.500,000

THE KEARNEY CABLE CLAMP

STEEL
GAIN MANUFACTURING CO.
South Clinton
Chicago.
St.

to

Power Cables

and

Light

eliminates all guesswork. Your experience will tell you
that. Send us a trial order for 25 or more, by prepaid
freight on 30 days' time. Send the
back if they don't suit.

WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR
10

Electric

—

5

Yonkers Specialty Co

1

Simplex Electrical Co., The... 1
Simplex Elec. Heating Co. .... 12
Sorensen, P
Speer Carbon Co

See

E»«»g:e

—

Zeldler

10

Zeller, Geo. A.,

<i.

Lamp A

Brass Co
Book Co

13
13
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OUR STOCK OF BRIGHT, NEW, IMPROVED MODELS

18,

1906

ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
Call

and See Them or Write

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN 1280

C.

139

ADAMS STREET, CHICAGO

& H. REVERSIBLE DRUM
CONTROLLERS
You cannot successfully operate cranes,
hoists

and other classes of machinery

ALL SIZES

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

C-W ALTERNATORS
^H

re-

r

n^^

quiring frequent stopping and starting

9

'

<v>

fjfes^jjil

under load without a rugged and reliable
controller.

&

Bulletin 66 C.

9hB

H. controllers are de-

id

Mb

signed for exactly this kind of service,

III

.ii

«"*HmiiH2

.

r

sSSEfl
KS^~*3*iffi
.*?-;-_-.
C ^Ti^tiTfl!
Jjft
^-,~.~h
m.

and they are made to stand the most severe duty to which it is possible to subject
them in the service for which they are de-

b

...

]

signed.

F>. 595 A

The controllers are arranged

;U *

.

1

gj

>& ,1
-

i^lr

"»

«£^S

'

to vary the

speed of the motor by means of resistance
in the

armature

circuit.

Resistances are

furnished capable of reducing the motor

speed from normal speed at

full

50 per cent of normal speed at half load.
Contacts and brushes are made so that
they are easily renewable.

Blowout magnets on the larger

sizes

Boston

We

Chicago

may

have just •what you 'want in our Chi-

Ask

for our Generator Bulletin

No. 53T.

R ww^
c^
AO

flfg. Co.

MILWAUKEE
New York

In a hurry?

circuit.

The Cutler-Hammer

300 and 350 kilowatt output.

A. C. Generators.

cago stock.

of controllers disrupt the arc which occurs

upon opening the

Two

load to

COMPANY

f+X?^

AMPERE,
CHICAGO OFFICE:

NEW

^}fr

JERSEY

OLD COLONY BLDG

Pittsburg

THE BRIGHTEST

IN

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

CO., NILES. O

LOOK FOR THtf
.

LICF.NSE

LABCL
«St>

\

\
J

AITON MACHINE CO
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126 LIBERTY

NEW YORK

ST.,
WORKS; HARRISON,

N.J.

August

1 8,
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Do

not risk the safety of a system by using badly

insulated wires and cables.

*ON/x

You want

the best

use

OKONITE WIRES AND CABLES
The

is perfect—will stand every strainwater for 72 hours and then tested
with a galvanometer and in addition with a dynamo
current of 2,000 volts and upwards.

insulation

submerged

REG. U.S. PATENT OFFICE

THE STANDARD FOR
RUBBER INSULATION

in

264266-268-270
Fifth Avenue

fatal (tlfrtrir(!!niHpmn>,

CHICAGO

Genera.1 Western Agents

RELIABLE

Arntmatktnr

Ittrff

tf

Natumal laitenj (Eompang
ELECTRIC STORAGE BATTERIES
Branch

NEW

Offices:

BUFFALO,

YORK, CHIC IQO

N. Y.

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
E *&« size.

Manufactured and For Sale by

BLAKE SICNAL & MANUFACTURING
Exact

Pat. Nov., 1900.

Sizes.

CHICAGO: American

German

Electrical Supply Co.

Summer

CO., 256

ST. LOUIS:

Western Electric Co.

Boston, Mass.

St.,

Wesco Supply Co. Western

Electric Co.

Silver

in sheet, wire,

THE

Pat. Jnly,

rods

blanks, etc.

INCANDESCENT

Phosphor Bronze
Nickel and Copper Anodes

LAMP!

THE SEYMOUR MFG. CO.
Box

667,

SEYMOUR, CONN.

We

offer you a strictly
class
at a
and
reasonable price
that price is less than
the '-association price."

lamp

first

It is

—

Whitney Instruments

Resistance Wire

"up to you," Mr.

Lamp Buyer,

"ADVANCE"

to say

whether the Czars of
the lamp business shall
dictate the price you
shall pay for lamps.
Ours is a New Lamp,

Absolutely no corrosion under any conditions

bus-

Especially

recommended

Give us a trial
and we will prove our

measuring

instruments

but we

know

the

iness.

proposition so you will
stay with us.
As we mean business and
want your trade, we urge you

made In many styles and types. We
have a complete line of switchboard and

are

portable

to "look us up," to investigate
,us fully, financially and

VOLTMETERS,

OHMMETERS,

otherwise, and we, therefore,
refer ynu to the First Na-

for direct

Machado & Roller

St.

Marys

Elk County. Pa.

*
*

Monadnock Bldg., CHICAGO
203 Broadwmy, MEW YORK

**************

and

which the wire

in

is

repeatedly heated and cooled.

Furnished also

in

Ribbon and Sheet

All

Write for Catalogue and discounts to

NOVELTY INCANDESCENT
CO.

and for alternating current.

of our apparatus is thoroughly guaranteed.

tional Bank of Emporium,
Pa., and the Farmers & Merchants Bank of St. Marys, Pa.

LAMP

AMMETERS,
WATTMETERS,

apparatus

for

DRIVER-HARRIS WIRE
Harrison,

New

Jersey

CO.

.
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The India Rubber
and Qutta Percha

Company

Insulating
New

Printery of the International Correspondence Schools

SALES DEPARTMENT

OFFICE AND WORKS

YONKERS.

Scranton, Pa.

253 Broacdway
NEW YORK CITY

N. Y.

W. M. HABIRSHAW

H&birshaw White Core Wire
Installed Throughout

President and GeiVI Manager

OLSON, Manager

J. B.

of Sales

CLASSIFIED INDEX OF ADVERTISEMENTS.
Commutator Com-

Adjusters, Cord.
Morse, Frank W.

Adjusters, Inc. Lamps.
Morse, Frank W.

Anchors. (Tel. & Tel.)
Holden Anchor Co.
Matthews A Bro., W. N.

Annunciators.

Condensers,
Stanley— G.

I.

fDleotrle.
Elec. Mfg. Co.

fond 11 its.
American Circular Loom Co.
American Conduit Company.
Central Electric Co.

Central Electric Co.

Manhattan

Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Hatteries and Jars.
Blssell Co., The F.
Central Electric Co.

Edison Mfg. Co.
Manhattan Elec. Supply Co.

Bock Island Battery
Wesco Supply Co.

Co.

Western Electric Co.
Bells, Bmieri, Etc.
Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander <fc Co., W. ft.
Wesco Supply Co.
Western Electric Co.

Belt Dreiilig.
Dixon Crucible

Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.
Sargent A Lundy.

pound.
& Son, E. E.
McLennan A Co., K.
Crollus

Co., Jos.

Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Boiler Compounds.

Dearborn Drug A Chem. Wks
Boilers.
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.

Gest, G. M.

McRoy Clay Works.
Osburn Flexible Conduit Co.
Wesco Supply Co.

Conduit Bods.

Gest, G. M.

Contractors and Electric
Light Plants.
Allis-Chalmers Company.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Electric Mfg. Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Controllers.
Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Books, Electrical.
Electrician Publishing Co.
Zeller, Geo. A. Book Co.
Boxes, Junction.

Bossert Elect. Const. Co.

Boxes, Moulding:.
Gleason, John L.
Brass, Sheet and Rod.
Plume A Atwood Mfg. Co
Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.

Cable Hangers.

Ajax Line Material Co.
Belden.Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

and

Pins

Western Electric Co.

Cut-Outs ana Switches.
Blssell Co., The F.
Bossert Elec. Const. Co.

Central Electric Co.

Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.

Switchboard Equipment Co,
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Drills. Electric.
Chicago Pneumatic Tool Oo.

Carbons, Points and

Drying: Machinery.

Plates.

Alton Machine Co.
Devine Co., Joseph

Chicago Edison Co.

Allis-Chalmers Company.

Relslnger, Hugo.
Speer Carbon Co.

Blssell Co.,

A

Elec. Co.

Chains.
Jeffrey Mfg. Co.

Plume A Atwood Mfg.

Co.

Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.
Cutler-Hammer Mfg. Co.
Cutter Elec.
Ft.

Wayne

A

Mfg. Co.

Elec.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.
Westinghouse

El.

A

Mfg. Co.

Clamps. Ground.
Yonkers Specialty Co.
Cleats.

Blake Signal

&

Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling;

Machinery,

Jeffrey Mfg. Co.

Goal Mining; Machinery.
AlltB-Chalmers Company.

Colls

and Mas-nets.

Acme Wire

The

F.

Co.
Western Electric Co.

Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robblns A Myers Co.
Stanley— Q. I. Elec, Mfg. Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Electric Heating; Anpl.
Simplex Elec. Heating Co.
Western Electric Co.

Railways.

Electric

Allis-Chalmers Co.
General Electric Co.

Westinghouse

El.

A

Mfg. Co.

Electrical and Mechanical Engineers.
Arnold Co., The.
Badt, F. B.

Baker

A

Co.,

W.

X.

Butterneld Construction Co.
Byllesby A Co., H. M.
Humphrey, Henry H.

Hunt A

Co.,

Robt W.

Hydro-Elee. Development Oo
Jackson, D. C. A W. B.

H*or

Roller.

Pignolet, L. M.
I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Westinghouse EL

Weston

A

Mfg. Co

Electrical Inst. Co.

IHectro-Magnets.

Enameled

Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Wire Co

The

F.

Wayne

Elec.

Wks.

Inc.

Co.

The

F.

Beardslee Chandelier Mfg. Co.
Williamson A Co. R.
,

Flashers.
The F.
Machine Co.

Blssell Co.,

Reynolds El. Flasher Mfg.Co.
Wesco Supply Co.

Flexible Shafts.
Stow Mfg. Co.

The

F.
Central Electric Co.

Silver, Sheet

and Wire.

Seymour Mfg. Co.
Globes, Reflectors
Shades.

and

Haller Machine Co.
Phoenix Glass Co.

Wesco Supply

Co.
Electric Co.

Western
Governors, Water Wheel
and steam Turbine.
Allis-Chalmers Co.
Ludlow Valve Co.
Co., Jos.

Holmes Fibre-Graphite Co.
Heating;
Steam).

(Biksnt

Amer. District Steam Co.

Holders. Ine. Lamps.
Morse, FrankW.

Hydraulic Machinery
Alton Machine Co,
Allis-Chalmers Company.

Indicators.

A Sons, Jas.

AlpHf>betioal lM.de

L.

of

Portables.
Plume A Atwood Mfg.

Co.

Machinery.

Allis-Chalmers Company.
Jeffrey Mfg. Co.
Rail Joint Cpmpany,

Lamp Dept

Minia-

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

W

Western Electric Co.
Westinghouse El. A Mfg. Co.

Chicago Edison Co.
Gregory Electric Co.

Morse, Frank
Letters, Metal. Slgrn,
Haller Machine Co.
Lightning- Arresters.
Central Electric Co.
Ft.

Wayne

Elec.

Wks.

Inc.

General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.

Wesco Supply

Co.
Electric Co.

Western
Lin* Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathias.
Magnets, Autom. Wound
Acme Wire Co.

Magnet

'Wires.
and Cables.)

Mica.
Chicago Mica Co.
Mica insulator Co.
Munsell A Co., Eugene.

Mining; Apparatus,

lee.

Highland Park College.

F.

Gregory Electric Co.

Matthews A Bro., W. N.
Rossiter, MacGovern A
Signs, Electric.
Haller Machine Co.
Sleeving, Braided.
Belden Mfg. Oo.
Solder, Self Fluxing;.
Belden Mfg. Co.

Hoffmann, EmllR.
(See

Dynamos ana

Motors)

Nippers and Pliers.
Klein

A Sons.

Mathias.

Patent Attorneys.
Bain, Foree A May.
Phosphor Bronse.

Sticks,

Salt

PhoBphor Bronze Sm.
Seymour Mfg Co.

Co. Ltd.

Pipe Bending; Machines.
Chicago Pneumatic Tool Co.
Wrigley Co., Thoi.

Sons, Mathias.

Co.

Allis-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Oo.

Wayne

Works,

Elec.

Inc.

Knhlman Electric Co.
La Fayette Elect'L Mfg. Oo.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Co.

Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.
General Electric Co.
El.

<fc

Mfg. Oo

Turbine Water Wheels.
Allis-Chalmers Co.
Lerlel A Co., Jas.

Vacuum Drying.

R.

Devine Oo., Joseph P.

Vulcanised Fibre.

Solenoids.

Vulcanized Fibre Co.

Acme Wire

Co.

Schureman

Co., J. L.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Spark Coils.
Acme Wire Co.
Speaking Tubes.
Central Electric Co.

Supply Co.

Ostrander A Co., W.
Wesco Supply Co.

It.

and Designers.

Haller Machine Co.

A

Niagara Tachometer
strument Co.

In-

Niagara Tachometer
strument Co.

A

In-

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Blssell Co.,

The

F.

Central Electric Co.
Ins. Wire A Mfg. Co.
Crescent Ins. Wire ACble . Co.

Chicago

Driver-Harris Wire Co.
General Electric Co.

Insulating Co.
Kellogg Switch.

A

Sup. Oo.

Manhattan Elec. Supply Oo.
Marlon Ins. Wire A Run. Co.
National India Rubber Oo
New York Insulated wire Co.

Springs.
Manross, F. N.
Staples.
Blake Signal & Mfg. Co.

Okonlte Co., The.

Steel Gains.

Phillips,

Gain Mfg. Co.

Stokers.

Eugene

F.

Phillips Insulated Wire Oo
Roebling'f Sons Oo. J. A.
Runiol-Leus Blsg. Mfg. 00.
Safety Im. Wire A Cable Oo.
Blmplgx Electrical Co.
.

Westinghouse Machine Oo.

Storage Batteries.

American Battery Co.
Chicago Pneumatic Tool Co
Electric Storage Battery Co.
General Storage Battery Co.
Gould Storage Battery Co.

Advertisements See Page

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet 'Wires.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co
India Rubber A Guttapercha

Electrical Inst. Co.

Speed Recorders.

Steel

A

Westinghouse Machine Oo.

Western Electric Co.

Weston

(See Bolts, Toggle.)

Tools.

Westinghouse

Speed Indicators.

Chalmers Company.

F.

Allis-Chalmers Co.
General Electric Co.

Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.
Allis

The

Bolts.

Turbines, Steam.

Western Electric Co.
Specialties, Electrical

Model and Machine Shop.

Manhattan Elec. Supply Co.
North Electric Co.
Stromberg-CarlsonTgL M.Co.
Wesco Supply Co.
Western Electric Oo.
Telephone Service.
Chicago Telephone Co

Trucks, Blectrlo Car.
Co.

Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Mining; Machinery.

Central Electric Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Oa.

Wagner Electric Mfg.

Second-Hand Machin'y.

Mfrs.

American El. Telephone Oo
Automatic Eleotrlc Oo.
Blssell Co., The F.

Ft.

Michigan College of Mines
Pratt institute.

Elec.

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switchboards.

General Electric Co.

Schools and Colleges.

Manhattan

and Switches.)

ographs.

Zeldler Lamp A Brass
Transformers.

A Mfg. Oo

Alton Machine Co.

and Paste.
A Son, E.

(See Cut-outs

Torches.

Rubber Machinery.

Crollus

Switches.

Tachometers and Tach-

Klein

Co.
Western Electric Co.

Soldering

John A,

Tools, Pnenmatlo.
Chicago Pneumatic Tool Co.

General Electric Co.

The

Co.,

Amer. Elect'l Supply Co.
Blssell Co., The F.
Central Electric Co.
Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Oo
Wesco Supply Co.
Western Eleotrlc Co.

Blssell Co.,

Re-Winding—Repairs.

Blssell Co.,

A

Supplies, General Elec.

Toggle

Wesco Supply Co.

Westinghouse El.
Rosettes.
Pass A Seymour,

Hensel

National Battery Co.
Willard Storage Bat. Co.

Time Switches.

The

Railway Supplies.

Wesco Supply

ture

Motors

Graphite Specialties.

,

Cutler-Hammer Mfg. Co.

A

(See Wires

Chicago FUBe Wire A Mfg.Co.
D. & W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Eleotrlc Company.

Western Lumber & Pole Co.
Wilson Co. Jas. I. M.
Worcester Co., 0. H.
Polish (Metal).
Hoffman, Geo. W.

Edison Decorative

W

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Morse, Frank W.
Fixtures, Gas and Elec.

Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Oo.

Chicago Edison Co.
Columbia Incan. Lamp Co.

Lamps, Incandescent—
Replaoers A Cleaners.

Field Coils.
Acme Wire Co.

Kellogg Switch. <fc Sup. Co.
Lindsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.

Rheostats.

Central Electric Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

The

A Co., John H.

Fowler

Rail Joints.

Buckeye Electric Company.

Fibre.

Blssell Co., F.

Brner, Will F.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Blssell Co.,

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robblns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Abeles A Taussig.
Berthold A Jennings.

Power Transmission

Lamps, Incandesoent.

Allis-Chalmers Company.
Buckeye Engine Co.
Westinghouse Machine Co.

and

Sheet.
Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works, J. L.
Pole Changers,
Sandwich Pole Changer Co.
Poles and Ties.

General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.

Guards.
Benjamin Elec. Mfg.
Morse, Frank W.

Engines, Steam.

Robertson

Phillips Insulated

Simplex Electrical Co.
Standard Underground C. Co.
Vulcanized Fibre Oo.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Lamp

Westinghouse Machine Co.

Dixon Crucible

OkoniteCo.,The.

Ft.

Jeffrey Mfg. Co,
Itinera.
Star Expansion Bolt Co.

German

New York Insulated Wire Co

Central Electric Co.

Elevators — Conveyers.

Blssell Co.,

Chicago EdisoniCo.
Indiana Rub. A 1ns. Wire Co.
Kartavert Mfg. Co.
Manhattan Elec. Supply Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.

Blssell Co.,

Crocker-Wheeler Co.
General Electric Co.

Ualler

Insulators and Insulating; Materials

Lamps, Arc.

Acme Wire Co.
Klecl ro-Flatlng Mach'y

Fuses and Fuse Wire.

Central Electric Co.

Wesco Supply Co.
Castings.
Alton Machine Co.
National Brake

P.

Dynamos and Motors.

National Carbon Co.

Inc.

Central Electric Co.

Manhattan Elec Supply Co.
Wesco Supply Co.
Western Electric Company.

Cabllai
Alton Machine Co.
Cables (See Wires and Cables)
Central Electric Co.

Wks.

Fans and Fan Motors.

Sorensen,;P.

Blssell Co., B. F.
Wesco Supply Co.

Elec.

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

and

Cord.

Ft.

Wayne

Insurance Co.

Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Ft.

A

Insulating; Machinery.
Alton Machine Co.
American Electrical 'Works.

F.

Engines, Uas, Gasoline

Berthold A Jennings,
Central Electric Co.
Maine Hub Mfg. Co.

Bolts, Toggle.
WrlgIeyCo.,Thos.

The

Stanley— G.

Subway.

Cross-Arms,
Brackets.

(Recording and Testing.)
Blssell Co.,

Steam Boiler In

Hartford

Wire

Platinum,

Coils.

Acme Wire Co.
Inspection et Insurance
spec tion

Electrical Instruments.

Machado A

J.

Contractor, Electric

Wagner

W. H.

Stanley—G. I. Elec. Mfg. Oo,
WilllB. G. M.

Central Electric Co.

Crouse-Hinds Co.

Cope, T.

Schott,

Induction

3,

Standard Underground Oablc
Oo.
Wesco Supply Oo.
Western Blectrlo Company.
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RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR*

RENT WATTMETER IN THE

!
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DUNCAN ELECTRIC MFC.
LAFAYETTE

INDIANA,

CO.
U. 8. A.

BENJAMIN WIRELESS CLUSTERS
NATIONAL CODE STANDARD

SIMPLE

ORNAMENTAL

EFFECTUAL

DURABLE

Type

K

WITH "TURN DOWN FEATURE"
Center
..
Three Decrees of mIllumination &**
h™ °«h
Center and side
j.

.

.

.

.

light onlq

*<

sid<

Write for

New

BENJAMIN ELECTRIC MEG.
NEW YORK

lights

Catalogue B-17

CHICAGO

CO.

SAN FRANCISCO

THEY WILL
LIGHTEN YOUR
LIGHTING

TROUBLES.
GIVE THEM
ATRIAL

NATIONAL
CARBON

COMPANY
CLEVELAND, 0.

August

1 8,
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amc

old

'J&tes

amused us very much the other day

It

We

spotters in St. Marys watching our shipments.
at least

we

think

we

of a spotter (even

But you know how

did.

if

he

we had

is

"somebody" had
caught them at the game—

to discover that

you never can be really sure
Anyway we had pretty conclusive

it is,

spotting for you!).

Marys (we had good baseball players, too!)
watching, evidently, to see where our lamps were going.
Does this seem to you as though we were doing business? Anyway we
evidence that

spotters

in St.

But do you not think that this mode of warfare is
awfully "cheap"? It is so old. It is used, and has been used, since the "trust
game" began. It is so easy, though, to find out, especially where your factory
is in a small town.
took

it

as a high compliment.

However this all may be, it simply means that we must be worrying
"somebody."
Do you not think, therefore, you had better let us sell you your lamps?
Then your name will be on our shipping boxes and, perhaps, the "organization"
will

have your name, and then, maybe, the six or eight

little

"organization"

you some sort of a little "concession." (We doubt
this, though!)
Or, maybe, one of the little salesmen will stretch his little "red
*
*
wine dinner!
tape" bandage some and squeeze out

salesmen

will

see

fit

to give

—a

It

pays

to figure with St.

Marys!

Try

it!

^ ^J^TuS ©vote <ioil^
yr\ 6 wo

lamp* ckUu

capacit? - '

.

.

KotccT 'buylrs- AgAmsP lmd«ta«\Ron*.\&ri>ttttt*»i\ ^fortrt Sfttty »oo» ov»
<tfe

D
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MARiONlNSUL/VTEO WIRE* RUBBER

ELECTRO-MAGNETS

Eagle Brand

YfQUNDtY
**'

MtHteefoFTME.

ac counn/werfr.
Quick

Remember

BRA

SIGNAL,
f!!NtNG rMARlfsJ e

ELECTRIC LIGHT
TELE PHONE
WIRES 8, CABLES

AND, SUBMARINE

"AND;

AWMTtC M6HM£
Patent

Co-

RUBBER COVERED WIRES AND CABIES
1

Cope's

1906

18,

AtAc/vsrce

ft

CABLES

MAIN OFFICE AND FACTORY, MARION, IN
CHICAGO OFFICE a WAREHOUSE

14-1

KEEP ON!

DON'T STOP!

SO. CLINTON ST.

READ!

IMPROVE

ELECTRICIAN PUBLISHING CO., S07 Manquetto Bldg.
Publishers and Dealers of Electrical Books

these rods have 00 lost

notion.

These Couplings are of Steel and
tre made in the belt possible manner.
Write lor

list

o( persons using tries*

rods— 26,000 sold since May
in 3

It:,

and

Price, 3

4

It.

ft.

Patented Fenrnary

.

2244

1903.

Mad*

lengths.

75 cents, 4

it-

>S cents

2+, 1903.

J.
PHILADELPHIA, PA.

North Fifteenth Street

The Bastian
Electrolytic

Meter
for Direct

Current

Over

20,000 in use in
GreatBritain andEurope.

WHEELS
COMMUTATORS

No

:

JEWELS, COILS
nor

PERMANENT

MAGNETS.

\A/E

supply any of
catalogued below
upon receipt of your order and remittance. We prepay charges.
shall be glad to

the

books

THE PRINCIPLES OF THE TRANSFORMER. By Frederick Bedell
$3.25
INDUCTION COILS. By G. E. Bonney
1.00
ELECTRICITY AND MAGNETISM. By S. R. Bottone
90
ELECTRICITY, ELECTROMETER, MAGNETISM AND ELECTROLYSIS.
By G. Chrystal and W. N. Shaw
1.60
THEORY OF ELECTRICITY. By L. dimming
2.25
THEORY OF ELECTRICITY AND MAGNETISM. By Charles Emerson
Curry
2.50
THE ELEMENTS OF ALTERNATING CURRENTS. By W. S. Franklin
and R. B. Williamson
2.50
PRACTICAL EXERCISES IN MAGNETISM AND ELECTRICITY. By
H. E. Hadley

MISCELLANEOUS PAPERS. By Heinrich Hertz
A TEXT-BOOK ON ELECTROMAGNETISM AND THE CONSTRUCTION
OF DYNAMOS. By Dugald C. Jackson
ALTERNATING CURRENTS AND ALTERNATING CURRENT MACHINERY. By D. C. Jackson and John Price Jackson
AN ELEMENTARY BOOK ON ELECTRICITY AND MAGNETISM AND
THEIR APPLICATIONS. By D. G. Jackson and John Price Jackson.
A FIRST-BOOK OF ELECTRICITY AND MAGNETISM. By W. P. Maycock
ALTERNATING CURRENTS OF ELECTRICITY AND THE THEORY OF
TRANSFORMERS. By Alfred Still
PRACTICAL ELECTRIC LIGHT FITTING. By A. C. Alisop
;...
ELECTRICAL EXPERIMENTS. By G. E. Bonney
RADIOGRAPHY AND THE "X" RAYS IN PRACTICE AND THEORY. By
S.

R.

Bottone

THE DYNAMO HOW MADE AND HOW USED. By
:

S.

:

Hawkins and

F.

Helios Mfg. Co.
Bridesburg
Philadelphia, Pa.

3.50
1.40"
60'

1.50
1.50

75

C. C.

."

Wallis

2.25

90
75
40

R- Bottone

THE ALTERNATING CURRENT

Manufactured by

60
3.25

1.00

A GUIDE TO ELECTRIC LIGHTING. By S. R. Bottone
ELECTRIC LIGHT ARITHMETIC. By R. E. Day
THE DYNAMO ITS THEORY, DESIGN AND MANUFACTURE. By
CIRCUIT. By W. P. Maycock
ELECTRIC WIRING FITTINGS, ETC. By W. P. Maycock
ELECTRIC WIRING TABLE. By W. P. Maycock
A MANUAL OF TELEPHONY. By W. H. Preece and A. J. Stubbs

PRACTICAL TELEPHONE HANDBOOK AND GUIDE TO THE TELEPHONIC EXCHANGE. By Joseph Poole
ELECTRIC WIRING. By Russell Robb
ELECTRIC LIGHT CABLES AND THE DISTRIBUTION OF ELECTRICITY. By Stuart A. Russell
ELECTRICITY IN TOWN AND COl'NTRY HOUSES. By Percy E. Scrutton
THE STORAGE BATTERY. By Augustus Treadwell

3.00
1.00
1.75
1.50
4.50

1.50
2.50
3.00
1.00
1.76

FRANCIS RAYMOND,
1635 Old Colony Bldg., Chicago,
WESTERN REPRESENTATIVE

*&

.

111.,

607 Marquette

STANDARD'

MOTORS -DYNAMOS-FANS
ARE WELL MADE AND you'll LIKE THEM
FOR ALL DIRECT CURRENT CIRCUITS
ITHB'
kw

ROBBINS^ MYERS CO.
SPRINGFIELD, OHIO.

W* ^
~

J

/"_

Company

Electrician Publishing
Building,

Chicago

SPEER HIGH-GRADE

CARBON BRUSHES
SPEER CARBON CO.
ST.

MARYS, PA.

1

.

Rod

Conduit

Coupling

WIRES

TRADE HARK.

August
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General Electric Company
Largest Transformer in the World,
Built by the Largest Transformer

Manufacturer.
This illustration shows the relative sizes of a i-kilowatt Type H
man and the largest transformer ever constructed. It
has a nominal rating of 7,500 kilowatts, but is conservatively rated at
10,000 kilowatts, and was built by the General Electric Company at
Transformer, a

Schenectady, N. Y.

A Few

Reasons for the Superiority

of

General Electric Company's Transformers.
General Electric Company's Transformers are conservatively rated.
"pancake" type with one turn per layer, and mica between

Coils are

adjacent layers.

Oil

is

in contact

with

all surfaces of

each

Low

coil.

and uniform temperatures are maintained.
Moisture proof impregnation of all coils.
Conductors are reinforced with extra insulation on outer layers subject to high potential
surges.

Construction of tank

is

fireproof

and

rigid.

Unexcelled

efficiencies

and operation.
1031

Chicago

Office:

PRINCIPAL OFFICE:

Monadnock Building

New Type
Made

SCHENECTADY,

Sales Offices
In

AH Large

Cities

Motor

Induction

tf

N. Y.

up to 1%. horse power*
Very compact and efficient.
consequent low internal temperature is iasured by the

in various sizes

Free radiation and
entire

periphery

exposed to the

This

is

Write

for

our

of

the laminations or

FIFTEENTH

new

punchings being directly

field

air.

year in the manufacture of Induction Motors.

bulletins.

Atlanta: Empire Building
Boston: Oliver Building

Chicago: Monadnock Block
Cincinnati: First Nat'l BankB'ld'g
Cleveland: Citizens' Building

Detroit: Chamber of Commerce
Indianapolis: State Life Building
Kansas City: Postal Tel- Building

Minneapolis:

Guaranty Building

New

Broadway

York

:

42

Omaha: New York Life Building
Philadelphia: North Amer. B'ld'g
San Francisco (new) Atlas B'ld'g
Seattle: Pioneer Building
St. Louis
Century Building
:

:

Pittsfield

Star\ley-G.I.S F o Company MASS.
?

r
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PUT

Of

EDISON LAMPS
IN

MICA
Micanite, Llnotape,

And

secure the

maximum

of

Cloth and

Service.

1906

EUQENF MUNSELL AND CO.
NBW YORK and

M.

Paper.

!.

CHICAQO

.s.

C. Compound, Empire

For Years

MICA INSULATOR

Street Series Lamps.
Miniature Lamps.
Regular Multiple Lamps.

8,

Qualities, In any
at Lowest Prices

INSULATION ^t

YOUR SOCKETS
Good Lighting

all

Form

1

the

Standard.

CO..

Originators

NEW YORK and CHICAGO

,

LOOK FOB IBE

IN

General Electric Company

THE

SIB

MAIN LAMP SALES OFFICE
Harrison, N.

J.

(508)

you :ve}e>:d it:

LET US HAVE YOUR INQUIRIES WHEN IN
NEED OF MICA OF ANY DESCRIPTION-

WE CAN

WHAT YOU NEED

GIVE YOU

QUICK AND AT THE RIGHT PRICES.
VALPARAISO,
Gale's Commutator CHICAGO MICA CO.,

IND.

Compound.
The Only Article Thai Will Prevent Sparking.
Will keep the Commutator In goad condition and prevent cutting.

Send
FOB SALE BY ALL SUPPLY HOUSES OR
Sole manufacturers,
9 AA
ft UUijRoom 411, Intw Ocean Bldg.. 130 Dearborn St.,

SOc. per stick.

CUIII
Ku-|
CLtlMAN
II

,

gum the brushes.
50c. for trial stick.

Absolutely will not

SPOT

85.00 per dozen.

CHICAttO.

^sonfspotc5*2

11

L*

FOR EVERY ELECTRICAL SERVICE

& GO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

CO.

BAYONNE, NEW JERSEY

M. PIQNOLBT

78-80 Cortlandt St.

n

uun

WIRE AND CABLE

Measure low and high voltages*
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for catalog of portable and switchboard voltmeters and ammeters.

SIMPLEX ELECTRIC HEATING CO.
Cambrldgeport, Mass.

"rllCH-DUTY*H
Bi

"SAFETY' RUBBER COVERED

AUSTIN

VpLT-*MMET£fl

1

USE

B.

AMMETERS

• IND FOR 81-PASI CATALOGUE

SPOT

VOLT-

3-in-l

"UNIT" ENAMELED RHEOSTATS

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

IS/I.

Electric Heating Apparatus

New York

Gervera.1

Storage

PIJUB

Battery Co.

l&fllUTT:

42

BROADWAY.

N. Y.

HORNBERGER

TRANSFORMERS
LAFAYETTE ELECTRICAL MFC. CO.
LAFAYETTE, IND.

*f

ji>fattrit£0
Insulated Electrical Wires

and Cables

JOHN
17 1-173

A.

ROEBUNG'S SONS

GO.

Nem fork

Lake Street

CHICAGO

Wqm Qtnbt-Mntk guarantees quality.
©^ lart Mq. (Ha., fnttfata, (tot.

Trenton, N. J.

Smrtott

ffllrtragn

Sfarmtta,

©«t

August

WESTERN ELECTRICIAN

1906

18,

EUQENE

PRANK N. PHILLIPS, Pres.

PHILLIPS, V.

R.

P.

C. H.

WAOENSEIL,

Tress.

13

C.R. REMINGTON, Jr., Sec.

R

Stombaugh Guy Anchors

I.

BARE AND INSULATED ELECTRIC WIRE,

not weakened by welds or holes
for pins and rivets.

Are

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

They are mads of one piece.
The threading of the eyes on the Typ.
equals the strength of the rod.

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

When
strain
give.

Chicago Office, F. E. Donohoe, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES AND FACTORIES, PHILLIPSDALE. R. I.

B ANCHOR AND
WRENCH.

The upper part shown tho new malleable

ELKHART.

CO..

are sure.

eye.

The middle shows the square wrench and
by

sliding handles locked to the anchor
the eye.

The lower part shows the square malleakey and the square Bhank of the anchor.

ble

W. N.

MATTHEWS & BRO.
MANUFACTURERS
ST.

LOUIS

Taylor Bldg., Cortlandt St.,

New York

203 North 2d Street
Eastern Office:

203

-

IND.

C. UMMACH,
SECY AND THEAS.

CH«S,

RICHARD WILLIAMSON,
PRESIDENT

WILLIAMSON & CO.

R.

NATIONAL CODE STANDARD

GAS, ELECTRIC AND COMBINATION FIXTURES

manufacturers of

AND DEALERS

GAS AND ELECTRIC GLOBE* MISCELLANEOUS GOODS
ELECTRICAL MOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

88-90-92 W.

You

An anchor Is as strong as Its weakest part.
Stombaugh Guy Anchors have no weak parts.

tti*

NEW TYPE

TRANSFORMERS

In at the proper depth they are net. The
can then be put on without fear of any back

SHOWING THE DETAIL
of

KUHLMAN ELECTRIC

B Anohors

STOMBAUGH GUY ANCHORS
SCREW INTO THE GROUND

ANNUNCIATOR WIRES.

CABLES FOR AERIAL AND UNDERGROUND USE.
York Store, W. J. Watson, 26 Cortlandt St

New

RODS OF

THE

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,

-

-

CHICAGO

"0.

L"

Weatherproof Wire.

MM
As a

Book for Practical Men Spangenberg's Book Ranks First

Practical

all yoo really peed
book la plain, practical and concise form.

All the engineering information you should have;

Is

Slow -Burning Weatherproof

contained in this

Spangenberg's Steam and Electrical Engineering
la a complete library covering tho eubject In alt Its various branches and contains 672 pages.
contain- »3.B0 Is the price, and lets Bold with the understanding that It ma
inn 1055 Questions and answers
Writ- bo returned J» not aatlsfactory. and yourmoney wlltbe refunded in*
mediately. Out of 10 ChM books sold only two have bee, returned.
This fact speaks for Itself.

The only book ever published

and Ideal Wire.

I

SlSiStSSSSiSSS^

CUT OUT AND MAIL

GEO. A. ZELLER

Prices

TO-DfiY

and Samples on Application.

BOOK COMPANY

42

St. Louis, Ho.
S. Fourth Street
1 accepB*your offer to send me.-exptesa prepaid, one of Spaugonberg't Sloom and Electrical Englnoorlng, price $3.50, and enclose
si.
balance,
62 as first payment. The
50, I agree to remit la 50 cent
monthly installments, money or express order or Stamps.

Name

Phillips Insulated

-

Box No

Street or

City a*id Slate

...^

,.„

Office

„.,

••mmmmmmfi
&

M.KLEIN

and Factory: PAWTUCKET.

SON.

Send 2c stamp for new catalogue No. 6 ol

TOOLS

KLEIN'S

For Electrical Workers
anil Line Builder*.

MATHIAS KLEIN
81 W. Van Biiren

St.

SONS.
&Chicago,

ARC LAMP

IRON

III,

3

NIAGARA

POLES,

8«-oo

BEEKMAN

The type "C" instrument shown

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is

ST.

NEW YORK

We

make instruments
not practical.
that will exactly meet your requirements. Write for catalogue.

CENTURY ELECTRIC CO.
MANUFACTURE!! OP

Niagara Tachometer
and Instrument Co.
NIAGARA FALLS, N. Y.

SINGLE-PHASE SELF-STARTIN8

MOTORS AND CEILING FANS
ST. LOUIS,

MO.

pointers

"Baby" Gasoline
THETorch
the smallest

Sold by electrical supply houses

Reynolds Electric Flasher Mfg. Co.
191 Fifth Ave.,

freely;

a

man's

when he

jects intelligently

CHICAGO

electrical

ideas

flow

Burns

discusses electrical sub-

and

glibly,

you

will be

Without
Air

pretty safe in assuming that he keeps in

touch with electrical progress by perusing
the Western Electrician 52 times a year.

EMPIIVE
MINIATURE

Pressvire

LAMPS

Send

for Circular

B.W.McCANDLESS&CO.
Licensed Manu facturera
67 & 69 Park Place

NEW YORK

The Western

Elec-

trician published

1042

LARGE

torch made which gives
perfect results, and fills the
long-felt want for a torch
which fits the hand and can
be used in contracted places
It can be
and corners.
turned in any position, as it
burns equally well in all
It is perfectly
positions.
automatic; has no cocks or
valves to get out of order;
lights with a match; selffeeding; requires no pumping of air and is always

ready for use. It is indispensable to the Telephone
and Telegraph linemen and
ELECTRICIANS. It burns about
two hours from one filling.

THE "BABY" TORCH

Zeidler Lamp

pages of
matter and

reading

1575 illustrations.
This

is

3 J 26 columns

3,000,000

or about

amount

Equivalent in
to

23 average

is

on electric signs.

When

I.

In 1905

words.

REGO FLASHERS
Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today for particulars and prices. Also

R.

tion.

MOTT IRON WORKS

J. L.

TACHOMETERS

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

BRACKETS, ETC.
THE

Wire Co.

_.,

&

Brass Co.,

L0MIRA,
WISCONSIN

$2

technical

On

the

Books.

book basis $46

worth given

for

$3.

you

are not a sub-

scriber,

send in your

If

order

now.

Western
507 Marquette

Electrician
Building, Chicago

!

.

;

WESTERN ELECTRICIAN

14

MACQOVERN &

and
WANTED, FOB SAXK
WANT COLtJBN advertise- ROSSITER,

similar

mtmtn (jo words or

less),

additional

insertion;

S

J

words or less), $1.00
additional words ae each.

sertion;

POSITION

in-

WANTED

As superintendent of lighting and power
company. Up to date in the business end as
well as the mechanical. Sixteen years' practical
holding poexperience. Best of references.
sition as superintendent now, but wish to make
Would
married.
38 years old and
a change.
consider an isolated plant. Address Box 633,
Bldg.,
Marquette
507
Western
Electrician,
cars
Chicago, 111.

Am

pound engine, 151 and 26x18.
8659—150 K. W. Westinghouse. 60 cycles,

Am

10-75 900.

with switchboard and exciters.

POSITION

C

GENERATORS 60Cycle, 3-Phase.
8476-450 K. W. Stanley, 2,200 volt, 360 RPM.
1517—150 K. W. General Eleotric, type A. T.,

WANTED

REliTKD A.

As superintendent of electric plant in town of
five or six thousand, by young jnan of good education and experience in electric work. Can
give good references. Experience with A. C.
and D. C. apparatus; also understands telephone work. Address Box 634, care Western
Electrician, 507 Marquette Bldg., Chicago.

class 12-150-600.

1136-100 K. W. General

Electric. 2,300 volts

T. B.. class 8-100-900.
K. W. Thomson-Houston, 2,200 volt,
class A-70, 515 RPM.

type A.

1448— 70

WANTED

84 State

At.

£.>-!»»- Cycle. Single-Phase.
K. W.
Westinghouse, 1,100-2,300

6300-300

volts.

1279—120

Westinghouse, 1,100-2,200
volts, class 12-120-1375.
1844—90 K. W. General Electric, 2,300 volt,
type A- 6, class 12-90-1250.

W.

K.

ALTERNATING
CURRENT MOTORS.
25-cycle, 60-cycle, 183-cycle,

single-phase, 2-

phase and 3-phase of various sizes and makeB.
Write for prices. Let us know your needs and
we will quote you low prices.

Machinery For All Power Sta'ion
Purposes.

FOR RECONSTRUCTION OF POLE LINE
AND WIRING FOR WAYNE, NEB.
Sealed proposals will be received at the
of the City Clerk, Wayne, Ne-

office

braska,

Sims engine.

inch

x 76 Inch, 3 inch tube, Bigelow
boilers, carrying 100 lbs. working pressure.
oThree45 K. W.,125 Volt Edison Bipolar com
pound wound generators. JAS. A.GRAHAM,
206 Broadway, New York City.

Four 6 x 18

A

payable to the City Treasurer, must
accompany each proposal. Successful bidder must give bond to the amount of 50
per cent of the contract awarded him.
The city reserves the right to reject any
or all bids or to accept any bid without
explanation, or to accept only portions of
the bid.
(Signed) WM. PIEPENSTOCK, Mayor.
A. T. WITTER, City Clerk.

EDW.

Lights
900 Westinghouae,

New and 2nd Hand

1
1

1500

General Electric,

1

1500

Warren-Med berry,

45

volts.
75

K.W., three-phaBe,

WE

LEATHER BELTS

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFG. CORP.

3300

75

K.W., two-phase,

W. MONROE

27

volts.

WANTED

128 ft. fall in 13^ miles of river flowing
217 cu. ft. per sec. minimum. Can be developed
in two dams. We own 13,000 acres and pondage would covei upwards of 3,000 acres. Stream
constant. 40 miles from town of 50,000, which
develops power by coal. Price reasonable.
Address Box 619,
Correspondence solicited.
care of Western Electrician, 507 Marquette
Building, Chicago.

1500

Westinghouse,

1

2500

1

5000

Gen'l Electric, 125 K.W., three-phase type, A
T B, revolving field.
Westinghouse, 250 K. W., three-ph., revolving

armature winders and
transformer and coil
two
Permanent positions and liberal salawinders.
ries paid. State age and experience. Gregory
Electric Company, 16th and Lincoln streets,
Chicago.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

125

TO

133

CYCLES

Lights
900 Westinghouse, 45 K.W., latest type.
1200 Westinghouse, CO K.W., 1100 volts.
1200 General Electric. A, 60, 1100 volts.
2000 Wood, 100K.W., type W. A. L.
240 Westinghouse, 120 K.W., 1100 or 2200 volts.
2400 General Electric, 120 K.W., type A S., 2200 v.
2400 General Electric, 120 K.W., type A, 120.
3000 Stanley, inductor type 150 K.W., two-phase.

1
1

3
1

1
1

strictly first-class
strictly first-class

1

OFFERED
LOCATIONS

We

—

Mr. Dealer: Why do people insist upon getting the Edison Cell
Because the Ediaon ceil gives no
trouble, It keeps the engine going
or does whatever else It has to do
by standing up with full voltage
and current to the end of its guaranteed life. It is the cheapest
form of battery energy.
The
scientific reasons why are fully
stnted in the Battery Catalog.
Write for it.

WANTED
Electric Light Plant in town of 3,000 to
10,000; middle West preferred. Give general
length of franchise and price.
Address Box 618, care of Western Electrician,
507 Marquette Bld'g, Chicago, 111.
description,

EDISON MFG. CO.
7

31

WANTED
who

75

field, 6000 volts.

1

Two

Union Square. N. Y.
25 Clerkenwell

thoroughly understands
Armature wi nder,
the rewiuding of all kinds of armatures; one
who has had experience in a repair shop. In
replying state salary expected, reference and
experience. Good opportunity for first class
man. Address Box 626, care of Western Electrician, 507 Marquette Bldg., Chicago, 111.

are now located In our new shops, the
largest Repair Shops in this country. Send
for our rionthly Bargain Sheet showing complete stock with net prices.

GREGORY ELECTRIC
Cor. 16th

49-C

and Lincoln

WITH

CO.

Sts.

Satisfactory Inducements,

CHICAGO

Favorable

ELECTRICAL BOOKS.
All

Lakeside Ave., Orange, N. J.
30i Wabash Ave., Chicago

Road, London, E. O.

Good

Kinds.

U.S.

ON THE LINES OF
THE ILLINOIS CENTRAL

METAL POLISH
B^xcc

&

YAZOO

Hoffman

Geo.W.

WANTED

R.

MISSISSIPPI VALLEY R.

R.

full

j. c.

CLAIR,

Industrial Commieaioner,

w

E

care not who furnishes the city lighting outfits as long as we furnish the Shop
Power equipments for progressive manufacturers.
We build machines for industrial and isolated plant work— to save power, to

NORTHERN

dynamo,

complete with rheostat, voltmeter and amperemeter; only used 6 months; practically good as
new. Price— submit a bid. Rogers Supply Co
Wamego, Kansas.

I

increase profits.

BOOKLET

FOR SALE

ELECTRICAL MFG.

No.

CO.,

ENdlNEERS-nANUFACTURERS
MADISON, WIS., U. S. A.

FROM CHICACO.

One type W.

A. L 12 pole, 75 K. W., 600
cycle, 2,300 voli, compound wound,

(f*

I

A A

fl

Q)

I

»4,fcf

U

Ann

AMERICAN ELECTRICAL SUPPLY CO

FOR SALE

ARE YOU SEEKING

150 H. P. "Cbuse" engine, self-oiling, high
speed automatic center crank, belted. Has been
thoroughly overhauled and retested at the
shop. Will sell right. Address George X. Chuse,
Mattoon, 111.

Material, Good Service,
Correct Prices on Electrical

Good

Supplies? If you are,
hear from you.

FOR SALE

let |us

(t>0
Tfi/
*•**

AND GOOD
\ WE SELL ,/
!

\\

IT

nil

I

I! IB
IWM

J

tpt)

I

Vb

flf)

I

I

lUU

rH mT

1

!

L

MONTREAL and
CONCORD
On

sale

18;

Aog. 8

&

and Return.
22; Sept. 5

ST.

CHICAGO

RUTLAND,
Selling dates

t

F. H.

Vt.,

&

same as

Ret.
to

Concord.

and

many

New

other
England.
etc.,

address

TRISTRAM,

Assistant General Passenger Agent,

97 Adams

St.,

CHICAGO.

SHOPS
CHICACO EDISON
REPAIR
COMPANY
CHICACO.
MAIN
TELEPHONE
MARKET
High-Grade Machine
Work

,

of All

Kinds

Correspond ence Solicited.

76

STREET,

1280

EQUIPMENT
FIRST CLASS
THROUGHOUT

19.

Ret.

^cofd'*'""'

points in Canada

211-213 LAKE

&

PORTLAND, Me., &

For complete details as to stop-overs,

everything but boiler, will generate current for
1,000 to 1,500 Incandescents and 30 2,000 c. p.
arc lights, ready for Immediate delivery. Price
Si, 500 00. Acnress box 628, care of Western
Electrician, CO/ Muiqu-tte Bldg., Chicago, 111.

Return

June 15 to 30 and July

Proportionate rates to

A Complete Electric Light Plant, inoludlng

Return.

0°"'« daily.

nil

I

I

TORONTO and

(tOO Cil
4>££.0U

U.ECTRIC4A
\

111

Excursions

FOR SALE
eingle phase belted alternator, with exciter and
switchboard, all of Fort Wayne manufacture
and in first-class operative condition. Address
Box 630, care of Western Electrician, 507
Marquette Building, Chicago, 111.

Park Row, Chicago,

WabasK

2539

425 Monadnock Block. Chicago; 1236 Wells Building, Milwaukee, Wis.: 801 Land Title
Building, Philadelphia, Pa.; 403-406 Atlas Building, 604 Mission St., San Francisco, Cal.
29 Broadway, New York; 21 East Fifth St., St. Paul, Minn.; 200 Equitable Building, Boston, Mass.
747

,

60

R.

information and descriptive pamphlet addres9

For

Meter man, one who thoroughly understands
the rebuilding of second-band meters. Reply,
stating salary expected, experience and references. Good opportunity for first-class man.
Address Box 627, eare of Western Electrician,
507 Marquette Bldg., Chicago, 111.

R. P. M.,

Conditions,

Communities,

Healthful

ELECTRICIAN PUBLISHING COMPANY,
CHICAGO
Suite 507 Marquette Bldg.,

Rates,

Freight

Labor

AND THE
POLISHES ALL METALS.

350-light

CHICAGO

K.W., two-phase, 1100 or 2200

2

volts.

WATER POWER FOR SALE

WANTED

Edison

ST.,

1100 or

2200 volts.

In medium-sized central Ohio city, a firstclass working foreman, experienced in outside
railway and lighting overhead construction.
Married man preferred. Write, giving references, experience and salary expected. Position
permanent. Address Box 632, care of Western
Electrician, 507 Marquette Building, Chicago.

A bargain— an

En-

Consulting

ST. LOUIS, MO.

K.W., single phase.
1200 Westinghouse, 60 K.W., two-phase, 1100 volts.
1500 General Electric, 76 K.W., three-phase, 2200

2
2

SCHURIG,

F.

gineer.

ALTERNATORS-60 CYCLES

ft.

m.,

p.

bid,

For Sale— Bargains

One 12x12 Inch Armington & Sims engine

7:30

23d,

319 Thirteenth Street,. Omaha, Nebraska.
certified check, or bidder's guarantee
bond, of 5 per cent of the amount of the

A

CHEAP
FOR SALE
One 16^x15
Armington &

August

until

and then be opened, for the furnishing of all labor, equipment, material and
supplies necessary for reconstructing and
improvements of the electric lighting
system for Wayne, Nebraska, all in accordance with the plans, specifications,
and instructions to bidders on file at the
office of the City Clerk, Wayne,
Nebraska, and at the office of the City's
consulting engineer, Edw. F.
Schurig,
1906,

Missouri Trust Bldq.

NEW YORK

17 Battery Place,

boston, mass.

graduate electrical engineer for combined
railway and lighting plant in the West, experienceu in operating hlsh tension transmission
lines, generating and sub stations, general railway and lighting feeder layouts, maintenance
of low tension lines, transformers, railway
motors, switchboards, etc. In replying, give
and
age, experience, general qualifications
salary expected; whether employed at present
or not. Address Box 631, care of Western
Electrician, 507 Marquette Building, Chicago.

1

sin-

gle-phase, 2,200 volt. 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete

1906

1 8,

ADVERTISEMENT FOR PROPOSALS

Inc.

60-CycIe, 2-Phase.
1763—240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
than
for
PRICE considerably lower
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
the Maine apparatus purchased from 7232—75
K W. Westinghouse 2,200 volt, 720
the manufacturers.
RPM.
DIRECT COSWECTED A. C. CMlTS.
60-Cyde, Single-Phase.
W. Bullock, 110 volt, 16
6770— 400 li. W. Westinghouse generator ,60 7546— Two 300 K.
poles, 465 RPM.
cycles, 2-phase, 1,150 volt, 150 3PM,
direct connected to Williams vertical 7634— Three 180K. W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
non-condensing engine 18x26.
K. W. Genera] Electric, 1,040-1,150
6899—250 K. W. General Electric generator, 60 1823-150
volts, type A. M., class 12-150-600.
volt,
200
RPM,
mono-cyclic,
cycles,
2,400
1219—75 K. W. Westinghouse, 2,200 volt.class
direct connected to Ames horizontal, com-

words 3c each

(jo

CO.,

ELECTBICAL ABJn STEAM 1ACIII\i:kY, GUARANTEED, and at a

S° an

POSITION WANTED advertisean
ments

August

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

:

August

1 8,

WESTERN ELECTRICIAN

1906
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Let LI* Help You

G

To Learn More

E

K

N

An Excellent OM>ortunity to Obtain PRACTICAL Information on
P

W

ELECTRIC LIGHT PLANTS

T

ir
L
b
E
E
D
R
G
E

THE

pithy old adage, "Knowledge

know

For

things to do things.

supply

is

Power, "

men, practical information

practical

new men

this need, constantly arising as

We

must

wanted.

To

so true as to be self-evident.

is

enter the electrical

is

field,

the

Western

new volume, entered upon the
(constituting, when finished, a complete

Electrician, beginning with the issue of July 7th, the first of the

K
N

publication of a valuable

P

treatise

w T
W
L
b
E
E
R
D
G
E

The Small Central Station
Practical Mints on Its Construction and Operation
The
is

I.

II.

b

scope of this eminently practical work,

well indicated

by the

Fuel and Waterpower.
Boilers and Setting.

V.

R

VII.
VIII.

written

by experienced authorities on the

of chapter headings
IX.

Building and Foundations.

IV.

VI.

list

General Observations.

III.

E

G

series of articles

on the subject) on

subject,

E
D

and notable

X.

XI.
XII.

Operation of Boilers.

XIII.

Engines.

XIV.

Steam Turbines.
Belting and Shafting.

—

Equipment Generators- -Switchboard
Arc and Incandescent Lamps.
Electrical

Instruments.

Transformers.

Line Construction.
Distribution.

XV.

Cost of Plants.

XVI.

General Data.

E

The

supply data relating to small and medium-sized stations using overhead construction, and are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the

Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
The
operating in all parts of the United States, handling various types and sizes of machinery.
series will be enriched with numerous illustrations, diagrams and tables.
best

L
E
D

I
b

W
E

articles

modern

These

R

practice.

articles will

be of much value to

all

readers of the Western Eleetrician,

new and

old, interested in the practical operation of electric-light plants.

G
E

REMEMBER
began

E

b

=

that this noteworthy series on

in the July 7th issue of the
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This is, as the name indicates, a
BOOK, much more complete than the
old one, with all the information, instructions and rules which are required bj
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electrio Plants. It is the only book of the kind
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When You Use
Reduced Telephone Rates
IN CHICAGO
SINGLE LINE TELEPHONES:
50 calls per month
$ 5. 00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each
:

:

:

—

:

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

:

:

line

annum
annum

$75.00 per
60.00 per

:

:

NICKEL SERVICE:
Direct
Direct

line,

line,

Two-party
Two-party
Two-party

20 cents per day, including 4

calls

5 cents per day, including 3 calls
10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
1

Berlin,

:

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
EI Paso, Texas.
Fall Elver, Mass.
Ferguson, Mo.
Florencevllle, N. B., Can.

:

CHICAGO TELEPHONE COMPANY,
203 Washington
"Flexduct"

is tha.t

in

a.11

Portland, Me.
Portland, Ore.
Princeton, N. J.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsvllle, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marlon, Ind.
Medford, Wis.
Mlamisburg, Ohio.

Mount

Olive,

'

Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.
Santa Monica, Cal.
Sawtelle, Cal.
Sioux City, Iowa.
South Bend, Ind.
Springfield, Mo.
St. Marys, Ohio.

Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.
Van Wert, Ohio.

111.

Watch

New

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Hill, R.

I.

Wausau, Wis.
Westerly, R.

I.

Wilmington, Del.

AUTOMATIC ELECTRIC COMPANY

Street, Chicago.

high standard required

Germany.

Buxton, Iowa.
Cadillac, Mich.

line,

:

Grand Rapids, Mich.

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Belllngham, Wash.

15 cents per day, including 2 calls
line,

the Telephone

You want good service; you want it to be prompt; you want it to be accurate!
you want it to be secret.
Every other telephone user's wants are the same as yours.
If you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System are so success! ul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce inferior
service, and commanding a higher price.
It's because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System arc stronger, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

:
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WHY NOT?

efficient
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STROMBERG-CARLSON
QUALITY

ARE

STANDARD
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This high distinction has been recognized and
appreciated and has made

DISTINCTIVE

Siromberg-Carlson Apparatus Famous

They are not

"JUST TELEPHONES"
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satisfied
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Send

tor
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so, too,

customers say there are "none so good."

and our Catalogs

Bulletin No. 8-F."

will

It's

Telephone

Designers

show you why.

and

Apparatus

for

yours for the asking.
Builders

All

Glasses

of Service

of

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magnet* systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES— POLBS^LAMPS

Correspondence

solicited.

Central Energy Telephone

,

KELLOGG SWITCHBOARD & SUPPLY GO.
CONGRESS AND GREEN

STS.,

CHICAGO,

ILL.

STROMBERG-CARLSON TEL. MFG. CO.

BRANCHES
PHILADELPHIA, PA.

CLEVBLAND, OHIO

Keystone Tel. Bldg.

Electric Bide.

LOS ANGELES, CAL.
318 W. Second St.

Protective Apparatus of All Kinds
The No.
fuse

makes the best

easiest to

is

the

remove from

the springs.

It is

CHICAGO,

N. Y.

ILL.

RUNZEL-LENZ ELECTRIC MFG. CO.
MANUFACTURERS

very

WE ARE EXPERTS

easily re-fused.

American

ROCHESTER,

CORDS for TELEPHONE and ELECTRICAL WORK
GABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING
and POT-HEADS
CHICAGO, ILL.
97-101 South Clinton St.

93 pencil

connection and

Write us today about your requirements and ask for Bulletin
15-E. Our services are always at your command.

No. 93
All explained in Bulletin 21

Underground Conduit Construction

Electric Telephone Co.
-

CHICAGO,

ILL.

FOR.

A
Bill

A

complete hand-book

large

of telephone exchange managers
a great help in locating telephone troubles

number

Considerable

INTER-NATIONAL
TEL. MFG. CO.
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Find

Them.

Wm. H Hyde
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McManman.

52 PAGES.

NINTH EDITION.
The
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Union Trust Bldg.,
CINCINNATI

How to

for telephone inspectors,
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book

Chicago,

CEST

Telephone Troubles and

A PERFECT RECEIVER
Dollar

G. M.

277 Broadway,

NEW YORK

Manufacturers of Telephones, Switchboards
and Protective Apparatus

State and 64th Streets,

IN

PRICE, 25 CENTS.
and employes will find
and reme'dies therefor.
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LOUIS
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Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Daggett, Michigan
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Special

Oak

Also 5 Inch Thick

PERRIZO &
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THE PORTER CtDAR
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Cypress
Cypress
and
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PROMPTLY DELIVERED ANYWHERB

POLES

Co

SAGINAW, MICK.

T. J.

MOSS

TIE CO., Security Building, ST. LOUIS, MO.

ALWAY!

BERTHOLD
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The Holden GuyAnchor

ft

TIES.

JENNINGS,

ST. LOUIS.
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CYPRESS.

OAK, OYPRESS and

Chemical Building.
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PINE.

NONE BETTER
The rods are of one piece
No welds nor threads to weaken them
Greatest surface'in ground

A 15
hole,

-

?COAR POLE?

inch Anchor squares up in a 6 inch
over 55 square inches in solid earth
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BEST
Pat. Jan.
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4*-
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DES MOINES. IOWA

POLES
ISTNUT
Bessemer
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X*/. F^.

1

I

POLES
'
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KELLOGG

Building. Pittsburg, Pa.
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KANSAS
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CEDAR POLES

WHITE

Quality and Prompt Shipments— Wholesale Only,
bhipments by Rail or Car Ferry.

POLES
W*
^J
m
^^

in

We

100,000-150,000 after April isi.
in the Cedar Pole and Tie business
years
ss is
15 years.

have been

W.

C.

STERLING & SON

CO.,

Large Stock Constantly on Hand

Poles

You Ever Fall
From a. Broken

Did

Pole Se©Lt ?
DID IT HURT
BET YOUR
COMPANY PAID A BIG HOS-

PITAL BILL.

CO.. Chicago,

MICHIGAN WHITE CEDAR TSfS
BEST TO LAST.
40,000 Poles
stock.

CLINTONVILLE, WIS.

?

Send for "Booklet No. 3-F" giving Bhipping specifications and other useful data.

KELLOGG SWITCHBOARD & SUPPLY

Cedar

TORREY
CEDAR CO.,

III.

SECURITY POLE SEATS AND PLATFORMS SZl
and

50,000 Trolley

Ties

TIES
at

Bay City yard.

MONROE, MICH.

No Drops— No Hospitals— No Bills. Cheap,
too, not too cheap.
Ask any jobber.

GET "THE" BOOK.
The more money you spend in advertising the more money you have.
The less money you spend in advertising the less money you have.

CEDAR
H.

M. LOUD'S

SONS

POLES,
POSTS,

CO., Ail Sable,

COAST POLE

TRICIAN OBTAIN MOST EXCEL-

Mich.

SPOKANE, WASH.

THE

WESTERN ELECLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
IN

IDAHO"RED" MICHIGAN "WHITE"

CEDAR POLES

We
CO.

tdledo.o.

POLE DEALERS ADVERTISING

TIES

Idaho Cedar Poles
PACIFIC

TheEBissell Company

ship more Idaho Poles than

all

WESTERN LUMBER and POLE

other dealers combined

CO., Denver, Colo.
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The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross Arms

One

of

Our Ordinary Train Shipments

of Cedar Poles.

This Train Has Nineteen Cars.

DELIVERED PRICES FURNISHED UPON REQUEST
We

Can flake Delivery
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The

Bow

and

Why

of Electricity

By CHARLES TRIPLER CHILD

STEVENS'

Second Edition, Revised and Enlarged

Price $1.00, Postage Prepaid

WHILE

MECHANIGALGATECHISM
PRACTICAL KNOWLEDGE
FOB
Stationary and /larlne Engineer*, Firemen, Electrician*, netormen, Ice
Machine Men and Mechanic* In deneral.

Maw and

Original All Modern Machinery fully deserlbed and explained
Technical
Polnti made Clear by Word and Drawing. Quaitlons and Answers
for Civil Service Examinations, etc.
'

the added matter has brought the volume up to date in
every phase of this study, the original text, as prepared by its
brilliant author, remains to entrance the reader.
New illustrations
have been made where it was deemed possible to further illuminate
the explanatory matter.
The book contains no mathematics. The
phenomena of electricity are treated in splendidly arranged word
pictures, and the engineer, the student and the non-technical reader,
alike, may be benefited and entertained by this book.

CONTENTS

CHAPTER
Preface

The Electric Current
The Electric Battery
The Effects of Electric Flow in the Circuit— Heat and Chemical Action
IV The Effects of Electric Flow Outside the Circuit— Magnetism and
Induction The Electrical Units
V Electromagnets—The Telegraph
VI Electric Signaling Apparatus
VII The Relations Between Magnets and Electric Currents
I

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT, SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND. RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRSSSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBHRS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM. MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.
336 Pages.
1,

^I.OO.

340 Illustrations.
Sent anywhere prepaid on receipt of price.
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W.H. Hodfint, Socy.

253 Broadway, Hew Yark

Clamp
For connecting telephone ground wires to
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Mottlron Wks., J. L
10
Mueller Company, William. .10

1

12

1

,

.

Kartavert Manufacturing Co.—
Kellogg Switchboard A Supply Company
19,20
Klein A Sons, Mathias
24
Kohler Brothers
16

11, 12

18

Wesson, John L

,

W

Illinois Central

20

Buckeye Electric Co
Buckeye Engine Co

Leffel

1

Elect'l

8

F

14

Pacific Coast Pole

Hart Mfg. Co
Hartford Steam Boiler

.

Bossert Electric Construction

Bruer, Will

nailer Machine Co

Indiana Rub.

Beardslee Chandelier Mfg. Co.—

—
—

.

W

16

BeldenMfg. Co
Benjamin Elec. Mfg. Co

Gou Id Storage Battery Co ...
Gregory Electric Co

—

Wabash R. R
Wagner Electric Mfg. Co

—

Wesco Supply Co

IS

10

Western Electric Company ..23
Western Lumber & Pole Co. .20
Westinghouse
Electric
A
Manufacturing Co
22
Westinghouse Machine Co.. ..22
Weston Electrical Inst. Co... 1
Willard Storage Bat. Co
8
Williamson A Co., R
1
Willis, G.

Wilson

M

16

Co., Jas.

I.

M

Worcester Company,
WrigleyCo. Thos

20
C.

H

20

—

16

—
24

Yonkers Specialty Co

1
1

10

—

Zeldler

Lamp A

Zeller, Geo. A.,

Brass Co...

Book Co

1
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OUR STOCK OF BRIGHT, NEW, IMPROVED MODELS

25, 1906

ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
Call

and See Them or Write

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN 1280

139

ADAMS STREET, CHICAGO

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

C

ALL SIZES

& H RESISTANCE UNITS
CARPENTER TYPE
(§

C-W ALTERNATORS

Wound on heavy

porce-

lain base.

<J

Mounted open or in jackets

of

sheet iron with

cast iron caps.
<J

Ample margin

of safety

for overload.

CJNo temperature change
in resistance.

€J

Accurately and carefully

made.
Enclosed.

Open.

Two

A. C. Generators.

300 and 350 kilowatt output.

Bulletin No. 93 gives prices and sizes.
In a hurry?

We

may have

just

what you want

in our

Chi-

cago stock.

Ask

for

our Generator Bulletin No. 53T.

IB
Top.

{+^^

COMPANY

AMPERE,

NEW

Bottom.

Side.

^i&
JERSEY

The Cutler-Hammer Mfg.

Co.

MILWAUKEE

OLD COLONY BLDG

CHICAGO OFFICE:

yRW

New York

Boston

Chicago

Pittsburg

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

August
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..

:^aiSfe^te;,

•TRADE MARK-

"ELECTRA" CARBONS ARE MADE OF THE
BEST MATERIAL.
"ELECTRA" CARBONS ARE ALWAYS UNIFORM IN
QUALITY, DIAMETER AND STRAICHTNESS.
"ELECTRA" CARBONS ALWAYS GIVE SATISFACTION

MORE LIGHT WITH LESS CURRENT
and a better

light

with greater uniformity by using the

COLUMBIA LAMP
One

If
trial will convince you of their superior qualities.
will let us know what your annual requirements are,
will be pleased to submit our proposal form.

you

we
-----

rr
..

never

(Enthral (tlfrfrirGnmyaup,

D18APP01MT3

Genera.1 Sales Agents

264-266-268-270
Fifth

lOOItrORTM

LICENSE

LABEL

Avenue

CHICAGO

D'Arsonval Principle
Gravity Control

Permanent Magnet
Lightest Coil

"ADVANCE"
Resistance Wire
Absolutely no corrosion under any conditions

Direct Current Switchboard
Instruments
Details fully described

in

new

catalog.

Send for

Especially

recommended

measuring

instruments

apparatus
It.

INTERNATIONAL
ELECTRIC METER
COMPANY
CHICAGO

in

for

and

which the wire

is

repeatedly heated and cooled.

Furnished also in Ribbon and Sheet

DRIVER-HARRIS WIRE
Harrison,

New

Jersey

CO.

.

.

WESTERN ELECTRICIAN

COST
<|[

In point of first cost a

August

vs.

Gould Floating,

25, 1906

VALUE
or Line, Battery

is

often

much

less

than copper feeders.
The value of such a line battery, measured in
<J[
dollars saved on Kilowatt output, is so great that many Gould Batteries
have saved their entire cost within two years. IJ Mechanically, electrically
and financially the Gould Storage Battery has proved an unqualified success

pay you

<f It will

Gould

to write for our Bulletins of notable

Installations.

MAIN OFFICE

SALES OFFICES

BOSTON—89

Battery of 220 Cells, Capacity ng K. W., Installed for
the Berlin Street Ry. Co., Berlin, N. H.

State

CHICAGO-Rookery

'"dmltfitarwp

Building

1
s

SAN FRANCISCO
1701

Geary

West

New York

Works

St.

:

34th Street,

City

Depew, N.Y,

:

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank

W

Anchors, (Tel. & Tel.)
Holden Anchor Co.
Matthews A Bro., W. N.

Co.

Ostrander A Co., W. B.
Wesco Supply Co.
Western Electric Co.
Anodes, Nickel and Copper
Seymour Mfg. Co.
Batteries and Jar*.
Bissell Co., The F.
Central Electric Co.

Edison Mfg. Co.
Manhattan Elec. Supply Co.

Rock Island Battery
Wesco Supply Co.

Co.

Western Electric Co.
Bella, Bouerl, Etc.
Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. B.
Wesco Supply Co.
Western Electric Co.

Belt Dressing.
Dixon Crucible Co.,

Jos.

Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Boiler Compound*.
Dearborn Drug A Chem. Wks
Bollera.
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Toggle.
Wrigley Co., Thos.

Book., Eleetrical.

Electrician Publishing Co.
ZeUer, Geo. A. Book Co.

Boxes, Junotlon.

Bossert Elect. Const. Co.

Boxea, Moulding.
Gleason,

John

L.

Brass. Sheet and Bod.
Plume A Atwood Mfg. Co

Brashes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.

Cable Hangers.
Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling htaeainery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbona, Polnta and
Plate*.
Central Electric Co.

Chicago Edison Co.
National Carbon Co.
Relslnger, Hugo.
Bpeer Carbon Co.
Wesco Supply Co.

Castings.
Alton Machine Co.
National Brake A Elec. Co.
Jeffrey Mfg. Co.

Plume

A Atwood

Mfg. Co.

Chains, Galvanised.
Oneida Community, Ltd.

dreult Breakers.
Cutler-Hammer Mfg. Co.
Cutter Elec. A Mfg. Co.
Wayne

Elec. wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westinghouse El. A Mfg. Co.
Ft.

Clamps, Ground.
Yonkers Specialty Co.
Cleats.

Blake Signal

A

Mfg. Co.

Clusters.
Benjamin Else. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Aabea Handling Machinery.
Jeffrey

M fg.

Co.

Coal Mining Machinery.
Allls-Ohalmeri Company.

Colls

and Magnets.

Acme Wire Co.
Western

Electric Co.

Stanley— G.

I.

Schott,

Elec.

Machado A

J.

Subway.

Contractors and Electric

Roller.

Westinghouse EL

Light Plants.

Allis-Chalmers Company.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Controllers.

Weston Electrical

Co.

Inst. Co.

Klectro-Magiiets.
Acme Wire Co.
Electro-Plating Mach'y

Jeffrey Mfg. Co.

Enameled Rings.

and

Croaa-Arma, Pine
Brackets.
Berthold A Jennings.

Cut-Outa and Switches.
Bissell Co., The F.
Bossert Elec. Const. Co.

Bissell Co.,

Drying Machinery.

Buckeye Engine Co.
Westinghouse Machine

Chicago Edison Co.
Columbia Incan. Lamp Co.
Edison Decorative A Minia-

Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robblns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.
Ksrtavert Mfg. Co.
Vulcanized Fibre Co.

Co. E.
,

Flashers.
The F.
Haller Machine Co.
Bissell Co.,

El.

Flasher Mfg. Co.

Allis-Chalmers Company.
Bissell Co., TheF.
Central Electric Co.

Fuses and Fuse Wire.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
WeBtinghouse EL A Mfg. Co.

Bleetrle Heating Appl.
Simplex Elec. Heating Co.
Western Electric Co.

Bleetrle Railways.
AlllB-Chalmers Co.
General Electric Co.

Westinghouse

El.

A

Co.,

W.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

B.

Botterfleld Construction Co.

ByUesby A 0o.,H. M.
Humphrey, Henry H.
Hunt A Co., Robt W.
Hydro- Elee. Development Co
Jackson, D. C. A W. B.

and Wire.

Seymour Mfg. Co.
Globes, Reflectors

and

Shades.

Fostoria Glass Spec. Co.,
Haller Machine Co.
Phoenix Glass Co.
WeBco Supply Co.
Western Electric Co.

The

Governors, Water Wheel
and Steam Turbine.
Co.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.
Heating <K x b a m s t

Central Electric Co.
Ft.

Wayne Elec. Wks.

FrankW.

Hydraulic Machinery.
Alton Machine Co.
Allis-Chalmers Company.

Indicators.

A Sons, Jas.

For A.lpliabetioai Index

Inc.

General Electric Co.

Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Line Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
Magnets, Autoni. Wound
Aeme Wire Co.

Magnet

'Wires.
and Cables.)

Mien.
Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Mining Apparatus,
Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Wesco Supply

L.

of

Co.

Western Electric Co.
Westinghouse EL A Mfg. Co.

Mining Machinery.

AUis-GnalmerB Company.

Model and Machine Shop.
Hoffmann, EmllR.
(See

Dynamos and

Motors)

Nippers and Pliers.
Klein

A Sons,

Mathias.

Patent Attorneys.
Bain, Foree

Amer. District Steam Co.
Holders. Ine. Lamps.

Robertson

Lightning Arresters.

Motors

Uraphlte Specialties.

Morse,

Morse, Frank
Letters, Metal, Sign.
Haller Machine Co.

Blec.

Silver, Sheet

Steam).

Badt, F. B.

Western Electric Co.
Westinghouse El. A Mfg. Co.

(See Wires

Central Electric Co.

Ludlow Valve

Mfg. Co.

Arnold Co., The.

A

BisBellCo.,TheF.

Allis-Chalmers Co.

Bleotrlcal and Meehanleal Engineers.
Baker

Stow Mfg. Co.

German

W

W

Beardslee Chandelier Mfg. Co.

A

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

Incandescent—
Replaeera <fc Cleaners.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Morse, Frank W.
Fixtures, Gas and Elec.
Williamson

Lamp Dept-

ture

A

May.

Phosphor Bronse.
Phosphor Bronze Sm.
Seymour Mfg Co.

Sheet.
Baker A Co.

and

Supplies, General Blec.
L.

.1.

Amer.

Pole Changers,
Sandwich Pole Changer
Poles and Ties.

A boles A

Co.

Bissell Co., F.

The

Bruer, Will F.

A Co., John H.
Kellogg Switch. A Sup.
Fowler

Co.

Lindsley Bros. Co., The
Load's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Oo.
Western Lumber A Pole Co.
Wilson Co., Jas. I. M.
Worcester Co., 0. H.

Polish (Metal).
Hoffman, Geo. W.
Portables.
Plume A Atwood Mfg.

Machinery.

Jeffrey Mfg. Co.

Company, The
Supplies.

Klein

Co. Ltd

Pipe Bending MachinesChicago Pneumatic Tool Co.
Wrigley Co., Thoi.

General Electric Co.

Wesco Supply Co.
Western Electric Oo.
Westinghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

Rubber Machinery.
Alton Machine Co.

Highland Park College.
Michigan College of Mines
Pratt Institute.

Second-Hand Machln'y.
BisseU Co., The F.
Gregory Electric Co.

Matthews A Bro., W. N.
RosBlter, MacGovern A
Signs, Electric.
Haller Machine Co.
Sleeving;, Braided.

Allis-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Works, Inc.
General Electric Co.

Electric Co.

La Fayette Elect 'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.
General Electric Co.

Westinghouse EL A Mfg.
Turbines, Steam.

Go.

Turbine 'Water Wheels.
Salt

and Paste.

Son, E. B.

Allis-Chalmers Co.

Leffel A Co., Jas.
Vacuum Drying

Devine

Western Electric Co.

Co.,

Joseph P.

Vulcanised Fibre,

Solenoids.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Spark Coils.
Acme Wire Co.
Speaking Tubes.
Central Electric Co.
Elec. Supply Co.
Co., W. R.
Co.
Electric Oo.

Manhattan

A

Wesco Supply

Western
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.
Speed Indteators.
Niagara Tachometer A Instrument Co.
Electrical Inst.Co.

Niagara Tachometer
strument Co.

Co.

Oo.

ALUs-Chalmers Co.
General Electric Co.
Westinghouse Machine Oo.

Beiden Mfg. Oo.

Beiden Mfg. Co.
Soldering Sticks,

Weston

Torches.
Zeldler Lamp A Brass
Transformers.

Trucks, Electric Car.
Co.

older, Self Fluxing:.

Speed Recorders.

A Sons, Mathlas.

Kuhlman

Schools and Colleges.

Ostrander

Tools.

Tools, Pneumatio.
Chicago Pneumatic Tool

Cutler-Hammer Mfg. Co.

Co., J. L.

BisseU Co., The F.
Central Electric Co.
International Tel. Mfg. Oo.
Kellogg Swltchb. A Sup. Oo.

BisseU Co., The F.

Chicago Edison Co.
Gregory Electric Co.

Co.

boards.

American EL Telephone Co
Automatic Electric Oo.

(See Bolts, Toggle.)

Re- Winding—Repairs.

Schureman

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switch-

Toggle Bolts.

Wesco Supply Co.

Acme Wire

and Switches.)

ographs.

Time Swltohes.

Rail Joints.

A

(See Out-outs

Tachometers and Tach-

Strombarg -Carlson Tel. M.Co.
WeBco Supply Oo.
Western Electric Oo.
Telephone Service.
Chicago Telephone Co

ALUs-Chalmers Company.

Crollus

Switches.

Manhattan Elec. Supply Co.
North Electric Oo.
Co.

Power Transmission

Railway

Elect'l Supply Co.
Bissell Co., The F.

Central Electric Co.

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Oo
Wesco Supply Co.
Western Electric Co.

Taussig.
Jennings.

A

Rail Joint

A Co., John A.
-

Poles, Arc Lamp.
Mott Iron Works,

Berthold

Hensel

National Battery Co.
Wlllard Storage Bat. Co.

Inc.

Rheostats.

Lamps,

Wesco Supply Co.
Flexible Shafts.

Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robblns A Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.

TheF.

Buckeye Electric Company.
Central Electric Co.

Reynolds

P.

Dynamos and Motors.

Co.

Allis-Chalmers Company.

Field Coils.
Acme Wire Co.

Drills, Electric.
Chicago Pneumatic Tool Co.

Co.

Lamps, Incandescent.

Westinghouse Machine Co.

Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

A Mfg.

Otto Gas Engine Works.

Fibre.

Sorensen,;P.

Phillips Insulated Wire 0e
Simplex Electrical Co.
Standard Underground 0. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
WeBtinghouse EL A Mfg. Oo.

Guards.
Benjamin Elec. Mfg.
Morse, Frank W;

Engines, Steam.

Central Electric Co.
Chicago Edison Co.
Crouse- Hi rids Co.
Cutter Elec. A Mfg. Co.

Wayne

OkoniteCo.,The.

Lamp

Central Electric Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
'Western Electric Company.

New York Insulated Wire Co

Oil.
Allis-Chalmers Company.
American Diesel Engine Co.

Fans and Faa Motors.

Central Electric Co.
Maine Hub Mfg. Co.

Munsell A Co., Eugene.
National India Rubber Co.

Westinghouse EL

and

Beiden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Manhattan Elec. Supply Co.
Mica Insulator Co.

Bissell Co., The F.
Central Electric Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. M fg. Co.
Wesco Supply Co.
Western Electric Co.

leva tors — Conveyors.

l-'^

Insulators and Insulating Materials

Lamps, Are.

Crocker-Wheeler Co.
General Electric Co.

Engines, Gas, Gasoline

Ajax Line Material Co.

Alton Machine Co.
Devine Co., Joseph

Mfg. Co

Star Expansion Bolt Co.

Cord.

Ft.

A

Machinery.

Kartavert Mfg. Co.

Inc.

Stanley— G.

Gest, G. M.

Cutler-Hammer Mfg.
Schureman Co., J. L.

Wks.

Pignolet, L. M.
I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Contractor, Electric

Insurance Co.

Alton Machine Co.

Chicago Ed Ison' Co.
Indiana Bub. A Ins. Wire Co.

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Co.

A

Insulating

Central Electric Co.

Central Electric Co.

Wayne

Steam Boiler In

American Electrical Works.

TheF.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Conduit Rods.
Cope, T.

spection

(Recording and Testing.)
Bissell Co.,

Ft.

Acme Wire Co.
Inspection at Insurance
Hartford

Wire

Platlnnm,

Induction Coils.

H.

Electrical Instruments.

Central Electric Co.
Crouse- Hinds Co.
Gest, G. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.

Wesco Supply

W.

Stanley— G. I. Elec. Mfg. Oo.
Willis. G. M.

Elec. Mfg. Co.

American Circular Loom Co.
American Conduit Company.

Central Electric Co.

Eohler Brothers.
Northern Electrical Mfg. Co.
Ruebel & Wells.
Sargent A Lundy.

pound.
A Son, E. R.
McLennan A Co., E.
Condensers, Electric.
Crollus

Conduits.

Annunciators.
Manhattan Elec. Supply

Commutator Com-

A

In-

Springs.
Manross, F.N.
Staples.
Blak« Signal A Mfg. Co.
Steel trains.
Steel Gain Mfg. Co.

Stokers.
Westinghouse Machine Oo.

Storage Batteries.
American Battery 00.
Chicago Pneumatic Tool Oo
Electric Storage Battery Co.
General Storage Battery Oo.
Gould Storage Battery Co.

Ad vertisements See Page

3>

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.
Acme Wire Co.
American Electrical Works.
Beiden Mfg. Co.

BisseU Co., TheF.
Central Electric Co.
Chicago Ins. Wire A Mfg. Co.
Crescent Ins. Wire A Cble Co.
Driver-Harris Wire Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Guttapercha
Insulating Co.
Kellogg Switch. A Sup. Co.
Manhattan Elec. Supply Oo.
Marlon Ins. Wire A Bub. Co.
National India Rubber Co
New York Insulated Wire Co.
OkonlteCo.,The.
.

PhlUips, Eugene F.
Phillips Insulated Wire Co
Roebllng's Sons 00., J. A.
Runzel-Leni Elee. Ufa. Oo.
Safety Ins. Wire A Cable Oo.
Simplex Electrical Oo.

Standard Underground Cable
Oo,

Wesco Supply 00.
Western Electric Company.
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THE
Incandescent

announce
the undersigned company
THIS
market a New Incandescent Lamp, and hereby
is

that

to

is

now

solicits

For a long time

it

putting on the

your patronage.

has been recognized that the time was ripe for

new lamp manufacturing company to enter the field, owing to the present
high price and dictatorial policy of the association of lamp manufacturers.
a

It

is

"up

to you,"

Mr.

business shall dictate to

Lamp

Buyer, to say whether the Czars of the

you the price you

shall

Lamp

pay for lamps.

WE OFFER YOU A STRICTLY FIRST CLASS LAMP AT A
REASONABLE PRICE—AND THAT PRICE IS LESS THAN THE "AS=
SOCIATION PRICE!"
As we mean

business and

want your

to investigate us fully, financially
to the First National

Bank of

Give us a

St.

trial

we

trade,

urge you to "look us up,"

and otherwise, and we, therefore, refer you

Bank of Emporium,

Pa.,

and the Farmers

&

Merchants

Marys, Pa.

order for a barrel and

let us

prove our proposition.

NOVELTY INCANDESCENT LAMP
St.

Marys, Elk Co., Penna.

CO.
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ST
ORH All F purposes
\&
%0

jni

%H

Manufactured by

Oaf

i

"

RATTFRIF^
Pit
klEllnV

i

I

THE WILLARD STORAGE
TTERY co
CLEVELAND. OHIO

I

-

40
RELIABLE

Arnutwlatnr

llntt

**

Natimtal lattenj (Enmpang
ELECTRIC STORAGE BATTERIES
Branch

NEW

IF"

Offices:

BUFFALO,

YORK, CHICAGO

YOU ARE INTERESTED

WRITE!
and

And Learn the

JOHN

Merits

I

N. Y.

STORAGE BATTERIES

IM

IT

WILL RAY YOU TO

WRITE!!
WRITE!!!
the MUCH CONTESTED BUT VICTORIOUS

Details

of

HENSEL STORAGE BATTERY
A.

HENSEL &

CO.,

Crimshaw

ALL OUR WIRES

NEW YORK

TRADE-MARKS on our tags.

118 Liberty St.,

New

We

also

CHICAGO

Raven Black Core

manufacture

Crimshaw and Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

MAIN OFFICE:
&

and 13 ELDREDGE COURT, Near Michigan Avenue

Raven White Core

pass Inspection and carry the above

114, 116

II

York.

RANCHES:] ,„ g™j*g£

st .

BOSTON:

SAN FRANCISCO:

7 Otis St.

038 Mission St,

OSSERT
Drawn steel. One blow of a hammer elves clean round hole. No filing

SAVE TIME, BOXES AND MONEY
Be

tip to date.

Use them. Write

for bulletin jiving full particulars.

Bossert Electric Construction Co.,"™.*

OXE
SOW AN

MOTORS -DYNAMOS - FANS

r

made and you'll like them
direct "Current-Circuits

.l

THE ROBBINS^ MYERS CO »y
SPRINGFIELD, OHIO.-

AS YE SOW SO SHALL YE REAP
ADVERTISING APPROPRIATION AND YE

SHALL REAP INCREASED BUSINESS

THEY WILL
LIGHTEN YOUR
LIGHTING

TROUBLES.
GIVE THEM
ATRIAL
NATIONAL

CARBON

COMPANY
CLEVELAND, 0.

!

August

WESTERN ELECTRICIAN
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y/fl&WiBNfoaMl "ten*
opewty to

lore

Do you know why the "Organization" doeslnot dare

us— as

ting prices around

"trust

you would naturally suppose

it

to try to drive us out of business by cut-

would do, because such

is

the old-time

method?"
The answer to

this is easy, although

you might not see

it

at first glance.

The chief reason why the "Organization" does not dare to get after us by cutting prices
because to cut prices around us would be to cut the price on itself!

is,

The lamp "Organization" was not formed with the idea of doing anything for you, "Mr. Con-

sumer"— that

is, all

the manufacturers in

lamps

at large incandescent

To the contrary,

it

at a

is

it

were not gotten together with the idea

lower figure— NOT ON YOUR LIFE

now

!

of giving the world

!

generally believed that the lamp "Organization"

is

not one formed to

lower prices, like some other "Amalgamations" that are really a benefit, but gradually to raise them
to the

maximum and KEEP THEM RAISED.
Can you not see, therefore,

customers
tion

would

thus break

in

the "Organization" cut "in the open" to our

an attempt to confiscate our trade (and thus eventually— the Organiza-

hope— put
its

if

us out of business), don't you see that the Organization would

own high "16c

You see the

to 18c per"

market?

point, of course.

Consequently, remember you have not the slightest chance of getting anything but the "16c
to 18c per" price (and

maybe a

dinner) out of the

Lamp

Organization.

Why, then, do you not give us a chance and see what we can do

for you ?

W

©vote <J©il^
^Tftftd!
©060 Lamps
capacity-*
y:\

>»

^

dailu

KotccT

"buyers?

^vm* Im &ito«\-
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:USE

W.

"SAFETY" RUBBER COVEREB
WIRE AND CABLE

25, 1906

OSTRANDER &

R.

CO.

Manufacturers and Dealers
in all kinds of

Electrical Supplies,
Bells, Annunciators,

FOR EVERY ELECTRICAL SERVICE

AUSTIN

& OO.,
CHICAGO REPRESENTATIVE

B.

VI,

THE SAFETY INSULATED WIRE & CABLE

Speaking Tubes, Etc

22 DEY

Faotoht:
1431 to 1439 DlKiLB Atx.,
Brooklyn, N. Y.

CO.

BAYONNE, NEW JERSEY

NEW YORK

ST.,

SEND FOR 600 PAGE CATALOGUE

J^V Ornamental. JvJVV

\ Arc

I

Lamp

J

Poles
In Iron

Arc

Lamp

Brackets
ORNAMENTAL

Insulated Electrical Wires

ELECTROLIERS
for public buildings,
hotels, etc.

and Cables

In bronze and iron
Catalogues on application

JOHN
17 1-173

A.

Lake Street

CHICAGO

Trenton, N. J.
Copyright, 1905

No.
No. Lamps.

Total

P43
P44
P45
P46

120
150
185
225

For Turn
$1.40 to

90130 200-260

C. P.

Volts.

Volts.

(12 00

13 60
15 20
16 80

Down

$13 00
14 80
16 60
18 40

Copyright, 1905

by The

by The J. L. Mott
Iron Works.

Complete with tipless lamps and
Prismo glass shades on all lamps.
Cat.

I

84-90 Beektnan St

New York

P Arc-Burst

Lilt Prices Style

THEJ.L.MOTT
IRON WORKS

ROEBLING'S SONS 00.

"AMERICAN"^"
.'iRE

THE BEST;

Send

lor descriptive Circular.

S.

Clinton

Mott

CENTURY ELECTRIC CO.

WabasK

MANUFACTURERS OP

SINGLE-PHASE SELF-STARTING

AMERICAN BATTERY CO., MOTORS AND
171
Chleano,
ECT-o isb9.

J. L.

Ironworks

St.,

CEILING FANS
MO.

ST. LOUIS,

feature, add

FROM CHICAGO.
TORONTO and

AVERY

list.

Excursions
$14.40

On Bile dally.

$20.00

On sale dally.

$21.00

On

Return.

Specify lamp voltage.

GALVANOMETER

TESTING

Frosted lamps will be furnished
unless otherwise ordered.

Always

Tells the Truth

Small enough for tne pocket— large enough
for serious work.
The Avery Testing Galvanometer supplants
the clumsy testing bell. It is extremely sensi-

Write for Discounts

tive in locating leaks and is a practical instrument for measuring resistance.
Delicate parts in the make-up of this galva-

nometer have been omitted. Once the needle is
locked all the hard knocks in the world can't
derange its adjustment or mechanism.
Battery can be easily renewed at small expense.

7/1

Thebeauty]and value of the Avery Galvanometer to linemen liei in its accuracy, portability, convenience and surprising resistance to
every-day wear and tear. It goes in the pocket
and is always ready for instant use.

WW

Catalog No. 13,396.

Price, $8.00, subject to

discount.

"MONARCH SPECIAL"

M

size of outfit.

Weight

and case complete, 8

oz.

and Return

and Return.

gale June 15 to 30 and July
18; Auk. « & 22; Sept. 5
19.

&

PORTLAND, Me., &

Ret.

$22.50

Selling dates same as to
Concord.

$21.00

RUTLAND, Vt., & Ret.
Selling dates same as to
Concord.

Proportionate rates to
points in

many other

Canada and New England.

For complete details as to stop-overs,
F. H.

etf..,

address

TRISTRAM,

Assistant General Passenger Agent,
St.,

CHICAGO.

Electrical Supply Co.

CHICAGO, 188

NEW YORK

CITY, 17 Park

Place-14 Murray
J.,

Keep On!

Don't Stop!

Fifth Ave.

Factories, Jersey City, K.

St.

Ravenna, Ohio

with Prismo shade and holder

We

CONCORD

97 Adams

Manhattan
Illustration is
of instrument

MONTREAL

Read!

Improve!

ELECTRICIAN PUBLISHING CO.
507

MARQUETTE BLDG.

Publishers and dealers of electrical books

can furnish any style of

Incandescent

Lamp

ELECTRO-MAGNETS

The Monarch
Electric

Mfg. Co.

WARREN, OHIO,

U.

W

S A.

(Licensed Manufacturers)

vmm*v
WMATtC MCHIJt£
The

« ci*nn»*ieTsr.

beat and

Type C.
most reliable time switch on
turning on and oft the light,

the market, for
guaranteed to give perfect satisfaction.

'

/MaZrreV

P.
15

S0REN5EN

Dunham

PI.,

Brooklyn, N. Y.

August
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General Electric Company
Large

Transformers

Oil

Highest

Including

Commercial

Largest
Units

Voltages

For more than 20 years every distinct advance in transformer
construction has been identified with some step in the development of transformers built by the General Electric Company.

General Electric Types of oil
immersed transformers are secure from burnouts and absolutely reliable in operation.

The highest attained commercial working voltages are made
possible by the application of
the General Electric riethod of
utilizing oil as insulation.

1021.

50 K. W. 160,000 Volt Type

H

Testing Transformer

Relative sizes of 1 kilowatt and 2700 kilowatt General Electric Transformers

Chicago Office
Monadnock Bldg.

Principal Office

Sales Offices in

All Large Cities

Schenectady, N. Y.

INNER GLOBES
BEFORE PLACING YOUR ORDER FOR GLOBES REMEMBER THAT

Reg. D.

S.

Pat. Off., Nov., 3l6t, 1905.

INNER GLOBES
Both Heat=Resisting and Ordinary, Are Superior Because
They are made accurately, honestly and
They do not blacken and require
cleaning much less frequently than any other
make.
perfectly.

The
There is no guesswork about them.
which they are made does not soften
under the fiercest heat. They are fitted for

glass of

especially severe conditions of service.
"

SEND FOR "THE STORY OF

It

contains

much

valuable information

for inner globe users

THE MsWitU GLASS SPECIALTY
,

I

OHIO

CO.

:
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12

August

25, 1906

ADAMS SECONDARY GENERATOR

EDISON LAMPS

is

a money-saver and a practical de-

vice for operating annunciator systems,

Can be Obtained Promptly
Extensive

and

gaslighters

of

bells

all

kinds,

without expense after
once installed. Wherever an all-day

absolutely

Factory Facilities

alternating

and Large Stocks insure quick
and accurate delivery.

is

available this instrument

can be employed to immense advan-

Write

tage.

for bulletin.

"EVERYTHING ELECTRICAL"
All

THE WESGO SUPPLY CO.

GENERAL ELECTRIC COMPANY

Types and Varieties

Lamps
Street Series Lamps
Miniature Lamps
Regular Multiple

Main Lamp Sales

HARRISON, N.

ST. LOUIS,

Worth, Texas

Ft.

Office

MO.

J.
(477)

» h f /t
\V\
I i j
"

*

a

\
MJ
Iiyi*MVA

the best materials and

CHICAGO MICA
Cope's
Remember

Of

y in your re P air
ri/'vvT'rv wi " save you mone
your
new machines.
In
as
well
as
work
111 I \ I I
of

Patent

is s

,

t

ld

,

MICA

good insulation— made out

s

at reasonable prices.

VALPARAISO, Iim

CO.
Quick

Conduit

Coupling

Rod

Micanite, Linotape,

Cloth and

motion.

These -Couplings are of Steel and
tre made in the best possible manner.,

It.

75 cents, 4

3244

ft.

I.

C. Compound, Empire

For Years

the

Standard.

85 cent*

24, 1903.

PHILADELPHIA, PA.

North Fifteenth Street

M,

Paper.

III

I

General

HIGH-DUTY

USE

u

10

The Bolden Guy=Anchor
NONE BETTER

Storage

BUUR

Battery Co.

HIGH-DUTY"

42

BROADWAY.

REGO FLASHERS
You make a

The rods are of one piece
No welds nor threads to weaken them

15 -inch Anchor squares up in a 6 -inch
hole, over 55 square inches in solid earth

191 Filth Ave.,

MOST INEXPENSIVE AND
BEST ANCHOR MADE
9,

1906

AMMETERS

resistances. They are inexpensive and reliable. Send for cat-

alog of portable and switchboard voltmeters and ammeters,

L.

New York

You Who are Troubled with Sparking and Cutting of Commutators to Use

CO.

The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

PREVENT CUTTING.

Manufacturers

Gum

Absolutely Will Mot

DES MOINES. IOWA

The Brushes
It will

BO

Cts.

per Stick.

For Sale by

SPOT

SPOT

M. PIGNOLET

78-80 Cortlandt St.

CHICAGO

WANTED

Write for Circular

THE HOLDEN ANCHOR

VOLT-

3-in-l

fine

Reynolds Electric Flasher Mfg. Co.

A

Y

N.

Measure low and high voltagesi
besides amperes and ordinary

profit.
Are easy to sell.
Everybody with an electric sign wants one,
Write us today for particulars and prices. Also
pointers on electric signs.

Greatest surface in ground

Pat. Jan.

is.

CO., Originators
MICA INSULATOR
NEW YORK and CHICACO

Write for list of persons using these
rods— 26,000 sold since May 1902. Mad*
in 3 ft; and 4 ft. lengths.
Patented February

EUGENIE MUNSELL AND CO.
NBW YORK and CHICAGO

INSULATION ^t

these rods have ao lost

Price, 3

Qualities, In any
Prices

all

Form at Lowest

all

$5.00 per Dozen

Supply Houses, or

FREE Sample

05WWSPOTC5S2
,,

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

Stick,

put that high gloss on the commutator yon
hare 80 long sought after.

A
"" Mt'lFMHAM
sole Man"acfJre*

EMIL R. HOFFMANN
WORKS
MODEL AND MACHINE
Work a Specialty

W. JACKSON BOUL.

"

Tel.

Main 1664

Scheeffer Integrating Watt-Meter.

TYPE F
For Direct or Alternating Current

Dust and Bug Proof

::

Improved Construction

Moving parts

are extremely light, insuring a highly
sensitive and accurate meter.

Write tor Prices and Descriptive Literature

DIAMOND METER
PEORIA,

Ml *

Room411,InterOceanBIdg.,130DearbornSt .Chicago, III.

Experimental

71-75

. . .

CO.

ILL., U. S. A.
Without Case.

C HICACO

August
FRANK
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N. PHILLIPS, Prts.

EUGENE

PHILLIPS, V. P. C. B. WAQENSEIL, Treas.

R.

C. R.

13

REMINGTON, Jr., Sec.

PROVIDENCE,

It.

Stombaugh Guy Anchors

I.

BARE AND INSULATED ELECTRIC WIRE,

Are not weakened

equals the strength of the rod.

STOMBAUGH GUY ANCHORS
SCREW INTO THE GROUND

ANNUNCIATOR WIRES.

CABLES FOR AERIAL AND UNDERGROUND USE.
New York Stoke, W. J. Watson, 26 Cortlandt St

When
strain
give.

Chicago Office, F. E. Donohoe, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES AND FACTORIES, PHILLIPSDALE. R. I.

SHOWING THE DETAIL
of the

Patent Lawyer and Expert In Electricity and Mechanics
20 Years' Practical Experience as Electrical and
Mechanical Engineer and Expert in Patent Causes

FOREE BAIN & MAY

Suite 947-48-49

MAT,

Monadnock Block

B ANCHOR AND
WRENCH.

JR.

Patent Lawyer and Solicitor of
U. S. and Foreign Patents

CHICAGO

Trade Marks, Labels, Copyrights— Corporations
Patent
REFERENCES ET PEBMISSION
Hon. James H. Eckels
American Terra Cotta and C. Co.
Ex-TJ. 8. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American
Locomotive Equip. Co.
Hon. Edw. S. Lacey
and H. H. Gross, Prest., Chlc&f o
Ex-U. 8. Comptroller of Currency
Atlas Railway Supply Co. and
Bankers National Bank, Chicago
Jan. G. MoMichael, Prest., Chicago
Hon. Charles G. Dawes
Ex-U. 8. Comptroller of Currency
Automatic Fire Protection Co.
Central Trust Co. of 111., Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-U. 8. Secretary of the Interior
Bankers National Bank, Chicago
Atlanta, Ga.

T.

W. N.

The upper part shows the new malleable

are sure.

MATTHEWS & BRO.
MANUFACTURERS

203 North 2d Street

the eye.
The lower part shows the square malleable key and the square shank of the anchor.

and Trade Mark Causes

You

eye.

The middle shows the square wrench and
sliding handles locked to the anchor by

PATENTS

in at the proper depth they are «et. The
can then be put on without fear of any hack

An anchor Is as strong as Its weakest part.
Stombaugh Guy Anchors have no weak parts.

NEW TYPE
GEORGE

rivets.

They are made of one piece.
The threading of the eyes on the Type B Anahore

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

Telephones
Automatic 3792
Harrison 792

by welds or holes

and

pins

for

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

FOKEE BAIN

RODS OF

THE

AMERICAN ELECTRICAL WORKS,

Eastern Office:

203

-

ST.

LOUI8

Taylor Bldg., Cortlandt St., Nets York

Swedish-American Telephone Co.
west Jackson Boul. Chicago
,

Earth Manufacturing Co.
Elevators, Milwaukee, Wis.

The Knickerbocker Company
Dust Separators, Jackson, Mioh.

Twin City Rapid Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

NATIONAL CODE STANDARD
"0. K." Weatherprool Wire.

Slow-Burning Weatherprool

There's No Friction

and

with the Fibre-Graphite Commutator Brush.
Being 90percent. pure graphite, itinsures
low resistance, no sparking under a varying
load, and longer wear. There is no greasing
required. The Fibre-Graphite is therefore
the most economic brush on the market.

Prices

Ideal Wire.

and Samples on Application.

Send for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.
5155 Wakefield

Street.

Phillips Insulated

Germantown, PHILADELPHIA.

Office

and Factory: PAWTUCKET.

R.

I.

In 1905

Absolutely Accurate Tachometers

ANOTHER OF THE 1 ,000 THINGS
YOU CAN DO WITH

Vertical

Wire Co.

scales

graduated
in

accordance
with
customer's

"CONDULETS

require-

/T/ec/~ro

JJ

^f/ec/'ro

ments.

They

are

The Western

trician published \ 042

LARGE

pages of
matter and

adaptable
to all
classes
of

reading

1575 illustrations.

rotary

machinery.
Full particulars of

our many
types
furnished

upon
application.

Send

for

catalogue.

Elec-

This
Receptacle Condulets make a tight job
WEA THERPROOF
WATERPROOF
A thousand styles All sizes
HOW ARE YOU DOING IT NOW?
THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES

OUT OF OR INTO CONDUIT
Condulets to the electrical

plumbers and

man

IS

TO USE CONDULETS.

are what " T's " and

"LVareto

steamfitters.

3 J 26 columns

is

3,000,000

or about

Equivalent in

words.

amount

to

23 average

$2

technical

On

the

Books*

book basis $46

worth given

for

$3.

WRITE FOR COMPLETE CATALOGUE

Crouse-Hinds Co.
MANUFACTURERS

CHICAGO BRANCH OFFICE

70 W. Jackson Boulevard, CHICAGO
FACTORY, SYRACUSE,

NIAGARA

Tachometer & Instrument
COMPANY

Niagara Falls, N. Y.

N EW YORK.
If

BRANCHES

you

are not a sub-

scriber,

send in your

If

order

now.

N. Y.
„.„»,...,..-.
CI NCI N NATI.

You Don't Uss "Em->Wo Both Lose Money

Western
507 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN

14

WAITED, FOB
similar

WAST

ments (jo
insertion:

SALfi and

COIiUMW

advertise-

words or bss\ $1.50 an
additional words 3c each.

POSITION WANTED advertisemeats {JO words or

less),

$1.00 an in-

tertian j additional words ac each.

WANTED

POSITION

Mechanical and electrical engineer wishes
employment with a power and lighting or water
power development company. Fourteen years'
experience in design, construction, operation
electric and hydroNorthern or central Micbiplants.
pan location preferred. Address Box 637, care
Western Electrician, 507 Marquette Building,

and management of steam,
electric

As manager or
power plant, by an

of light or

and engineer of
Can run plant to make

electrician

15 years' experience.
Will take an interest in the right kind
sober
of a plant. Also a good draftsman.
and married. Address Box 635, care Western
Electrician, 507 M arquette Bldg,, Chicago.

money.

Am

sindirect

gle-phase, 2,200 volt. 267 RPM,
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

C- GENERATORS OOCycle, a- Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,

RELATED A.

class 12-150-600.

1136-100

K. W. General Electric. 2,300 rolls
type A. T. B., class 8-100-900.
1448—70 K. W. Thomson-Houston, 2,200 volt,

GOO-VOLT

T. H., self-oiler.

ZVi

Roth.
Fort Wayne.
Card.
Browning, M. P.
Westinghouse, M. P.
Roth, self-oiler.
Gen. Elec.M. P.
Eddy, M. P.
Crocker-Wheeler.

5
Ei

6
7'-.

1)4

7K
1H
10

armature winders and
transformer and coil
two
Permanent positions and liberal salawinders.
ries paid. State age and experience. Gregory
Electric Company, 16th and Lincoln streets,

ALL THAT NEED BE SAID OP

By Herbert Laws Webb.
Cloth,

The book

Price $1.00.

PUBLISHING

507 Marquette

C0. r

Bldg..

CHICAGO.

Kester, M. P.
Bernard, M. P.

a&
35

GREGORY ELECTRIC

CO.
Chicago

ti

ELECTRICAL BOOKS.
All

YOU USE

Electric
IF
Current for sharking a gas
engine, driving a fan motor,
supplying current to an XRay outfit or operating railway signals, you want tbe
Edison Primary Cell, the
cheapest form of electric
<5£~Ta&;™battery energy. The voltage
doeB not fall with use; the battery needs no
"resting." One© exhausted a renewal makes it
good as new. For expert information on Electric Batteries send for BOOK "Wfi."

Kinds.

Edison Mfg. Co.,

V6
or^IT £

j:
304 Wabiab Ave., Chicago.
25 Clerkenwell Road, LONDON, E. C.

31 Union Sq., N. V.

ELECTRICIAN PUBLISHING COMPANY,
Suite

U.S. METAL

A

bargain— an

Edison

Dal-

to

Gar-

line

to

Oak
town

to

line

—Transmission line
materials.
line

G

H—Transmission

construc-

tion.

For the purpose of receiving proposals

Each proposal must be accompanied by
a certified check on some responsible
bank doing business in Chicago for 5 per

cent of the total proposal, or a like sum
All certified
in cash may be deposited.
checks must be made payable to the clerk
of the Sanitary District.
The amounts deposited with bids will
be held by the Sanitary District until all
proposals for said work have been canvassed and the contracts awarded and
signed.
The return of said checks or
cash to bidders to whom an award of any
part of said work shall be made shall be
conditioned upon their appearing within
ten (10) days after receiving notice of
such award, with bondsmen, and executing
a contract with the Sanitary District for
the work so awarded them or each of
them and giving a bond or bonds satisfactory to said board of trustees for the
performance of the work contracted for,
in amounts equal to fifty (50) per cent of
the contract price, noted in the proposal.
All proposals must be on blank forms
furnished with the specifications, inclosed
in blank envelopes and indorsed "Proposals for Divisions A, B, C," or such
division or divisions as may be covered
by proposal. All specifications must be
returned with the proposals.
No bid will be considered unless the
party making it shall furnish evidence
satisfactory to the board of trustees of
his financial ability to prosecute said contract in case the same shall be awarded
to him.
Plans and specifications are on file in
the office of the electrical engineer, 1500
building, Chicago.
Contractors are required to state in
their Lid their individual names and
places of residence in full.
The board of trustees reserves the
right to reject any and all bids.

American Trust

SANITARY DISTRICT OF CHICAGO,
By ROBERT R. McCORMICK,
President of Its Board of Trustees.
Attest: I. J. BRYAN, Clerk.

Chicago.

FOR SALE

Division
Division

to

line

*

CHICAGO

507 Marquette Bldg.,

of Cicero.

line

•

for those interested In telephony.

ELECTRICIAN

Kester, M. P.
Belknap, M. P.

WANTED
strictly first-class
strictly first-class

thePoinf

160 Pages, 133 Illustrations,

Cor. 16th and Lincoln Streets,

Division
field park.
Division
Park.
Division

are divided into
the foregoing divisions. Proposals must
be made on each separate division, as
each division will constitute a contract.
Also separate proposals on the required
materials, and the labor of installing the

THETELEPHONE HAND-BOOK

Belknap.
Gen. Elec.M. P.
Crocker-Wheeler, M. P.
40
60
Eddy, M. P., type G.
65
Gen. Elec.M. P.
100
Westinghouse, M. P.
Everybody says our new shops are "immense!"
They are.
We have the largest repair shops In this
country.
Send for our Monthly Bargain Sheet
showing our complete stock with net prices.

Division
ton.

same.

"Practical and to

Thomson-Houston.
15

20

Island.

—
—
C — Transmission
D— Transmission
E — Transmission
F — Transmission

in part, the specifications

NEW YORK

IS

3
4

WANTED

Two

Purposes.

1

WANTED

WANTED

Machinery For All Power Station

MOTORS

Crocker-Wheeler.
Towle.
New England.
1
114 Northern, series,
\y. Belknap, self-oiler.
1 )4 Crocker- Wheeler.

single-phase, 2-

25-cycle, 60-cycle, 133-cycle,

phase and 3-phase of various sizes and makei.
Write for prices. Let us know your needs and
we will quote you low prices.

1

As superintendent of electric plant in town of
five or six thousand, by young man of good education and experience in electric work. Can
give good references. Experience with A. (J.
and D. C apparatus; also understands telephone work. Address Box 634, care Western
Electrician, 507 Marquette Bldg., Chicago.

In medium-sized central Ohio city, a firstclass working foreman, experienced in outside
railway and lighting overhead construction.
Married man preferred. Write, giving references, experience and salary expected. Position
permanent. Address Box 632, care of Western
Electrician, 507 Marquette Building, Chicago.

W.

K.

CURRENT MOALTERNATING
TORS.

H. P.

^^

507 Marquette Building, Chicago.

Westinghouse, 1,100-2,200
volts, class 12-120-1375.
1344_90 K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1260.

17 Battery Place,

FOR SALE -Bargains

TO ELECTRICAL CONTRACTORS
Sealed proposals addressed to the Board
Trustees of the Sanitary District of
Chicago, and indorsed: "Proposals for
Transmission Lines," will be received by
the clerk of the Sanitary District on the
15th floor of the American Trust building, Chicago, El., until 12 m. (standard
time) on Wednesday, October 17, 1906,
and will be publicly opened by the trustees of said district at a meeting of the
board held on that day.
The work for which proposals are invited is as follows:
Division A Transmission line to Morgan Park.
Division B Transmission line to Blue
of

volts.

515 RPM.

As superintendent of lighting and power
company. Up to date in the business end as

Competent foreman and chief electrician for
electric light and railway plant. Must be experienced in installing and repairing induction
motors, meters, arc lamps, construction of lighting and power circuits and general supply busiMust be competent to take charge of
ness.
workmen. Box 636, care Western Electrician,

125-133-CycIe, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300
1279—120

25, 1906

Inc. SANITARY DISTRICT OF CHICAGO

10-75 900.

pound engine, 151 and 26x18.
8659—150 K. W. Westinghouse. 60 cycles

class A-70,

POSITION

CO.,

OO-CycIe, 2- Phase.
1763— 240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
than
for
lower
PRICE considerably
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
the same apparatus purchased from 7232—
75 K W. Westinghouse 2,200 volt, 720
the manufacturers.
RPM.
DIRECT CONNECTED A. C. UN TS.
OO-Cycle, hlngle-Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
6770—400 K. W. Westinghouse generator,60
poles,
465 RPM.
cycles, 2-phase, 1,150 volt, 160 8 PM,
Electric, 1,040
direct connected to Williams vertical 7634— Three 180K. W. General
volt, type A. S., form A, 600 RPM.
non-condensing engine 18x26.
1823-150
General
Electric.
1,040-1,150
K.
W.
6399—250 K. W. General Electric generator, 60
volts, type A. M., class 12-150-600.
cycles, monocyclic. 2.400 volt, 200 RPM,
volt, class
1219—76
Westinghouse,
K.
W.
2,200
direct connected to Ames horizontal, com-

POSITION WANTED

wellas the mechanical. Sixteen years' practical
experience. Best of references. Am holding position as superintendent now, but wish to make
a change. Am 38 years old and married. Would
consider an isolated plant. Address Box 633,
care Western Electrician, 507 Marquette Bldg.,
Chicago, 111.

MACGOVERN &

ROSSITER,

ELECTRICAL AND STEAM MACHIJIEKY, GUARANTEED, and at a

Chicago.

WANTED
POSITION
superintendent

August

POLISH

Geo.W.

Hoffman

Chicago, August

S,

1906.

350-light dynamo,

complete with rheostat, voltmeter and amperemeter; only used 6 months; practically good as
new. Price— submit a bid. Rogers Supply Co.,
Wamego, Kansas.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

We

express manufacturer's requirements for power equipments in
terms of generators and motors, equaling "Increased Profits."

FOR SALE

BooKlet No. 2538 A.

One type W. A. L 12 pole, 75 K. W., 600
R. P. M., 60cyole, 2,300 volt, compound wound,
single phase belted alternator, with exciter and

NORTHERN ELECTRICAL MFG. CO-xtSSSSS*.

of Fort Wayne manufacture
Addres
operative condition.
and
Box 630, care of Western Electrician, 50
Building,
Chicago,
111.
Marquette

MADISON,

switchboard,

all
in first-class

WIS.. U.

S.

A.

OFFERED
LOCATIONS

Block, Chicago; 1236 Wells Building, Milwaukee,Wis.; 801 Land Title Building,
Philadelphia, Pa.; 403-406 Atlas Building, 604 Mission St., San Francisco, Cal.; 29 Broadway,
New York; 21 East Fifth St., St. Paul, Minn.; 230 Equitable Building, Boston, Mass.
748

425

Monadnock

PLACE YOUR

WITH

"Want" and "For Sale"
advertisements In the

Satisfactory Inducements,

AMERICAN ELECTRICAL SUPPLYC0

WESTERN ELECTRICIAN,

Favorable

Good

Immediate Returns.

Healthful

ARE YOU SEEKING

STUDENTS

Good Service,

y.lCTRIc^\

AND C000 |
WE SELL /

Material,

211-213 LAKE

ST.

Communities,

V

IT

THE ILLINOIS CENTRAL

R.

R.

AND THE

JJ
,

YAZOO & MISSISSIPPI VALLEY
For

ELECTRICIAN PUBLISHING CO.,
Suite 507 Marquette Bldg.,
CHICACO,

Rates,

Conditions,

ON THE LINES OF

Correct Prices on Electrical
Supplies? If you are, let us
hear from you.

Good

Will find that the Western
Electrician can help them
wonderfully in the study of
Subscribe now.
electricity.
$3.00 per year, in advance.

Freight

Labor

CHICAGO

R. R.

information and descriptive pamphlet address
full

J.

C.

CLAIR,

Industrial Commissioner,
I

Park Row. Chicago,

111

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Grade Machine
Work

of All

Kinds

Correspondence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

August
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

IS

POWER

POWER

POWER

POWER

POWER

KNOWLEDGE

Let Us Help You

R

K
N

WOP

Liw
R

D

G

To Learn More

E

An Excellent Opportunity to Obtain PRACTICAL Information on

K
N

ELECTRIC LIGHT PLANTS

W

L I W
b
E

P

E

R

*a?

THE

"Knowledge
For

pithy old adage,

know

is

things to do things.

Power,"

supply this need, constantly arising as new

men

enter the electrical

is

L J W
b
E
E
D
R

We

must

G

wanted.

To

E

so true as to be self-evident.

is

men, practical information

practical

field,

T

the Western

new volume, entered upon the
(constituting, when finished, a complete

Electrician, beginning with the issue of July 7th, the first of the

publication of a valuable
treatise

E

R

series of articles

P
°
I
L J W
b
E
E
R
D

The Small Central Station

lJ.i
b
E

and notable

on the subject) on

Practical Mint* on It* Construction and Operation

G
E

The scope
subject,

is

I.

II.

eminently practical work, written by experienced authorities on the
well indicated by the list of chapter heading's
of this

:

General Observations.

VII.
VIII.

K

N

Line Construction.

Engines.

XIV.

Distribution.

E

XV.

Cost of Plants.

D

XVI.

General Data.

G

Boilers and Setting.

R

— Switchboard.

XIII.

IV.
VI.

—

Equipment Generators
Arc and Incandescent Lamps.
Electrical

Operation of Boilers.

Fuel and Waterpower.

V.

X.

P
WO
K
L

III.

L * W
b
E
E

IX.

Building and Foundations.

XI.
XII.

Steam Turbines.
Belting and Shafting.

Instruments.

Transformers.

b

E

R

E

The

articles supply data relating to small and medium-sized stations using overhead conand are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
The
operating in all parts of the United States, handling various types and sizes of machinery.

struction,

L * W
b
E
E

series will be enriched with

These

R

articles will

be of much

old, interested in the practical

REMEMBER
began

operation of electric-light plants.

that this noteworthy series on

in the July 7th issue of the

=

illustrations, diagrams and tables.
value to all readers of the Western Eleetrician, new and

numerous

Western

K

N
P

w

T

l£b

E
D

w
E

R

G
E

Electric Light Plants

Electrician,

and

will

run for from four to six months.

PLACE YOUR SUBSCRIPTION AT ONCE

=

K

N
P

W

Western

Electrician

507 Marquette

Bldg.,

T

L £ W
b
E
E
R
D
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E
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KNOWLEDGE
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POWER

POWER

POWER

POWER
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Co.Jhe

Butterfield Construction

!

Telephone Contractors
Cable Construction and Underground Con-

BADT,
WILLIS,
Experts.

&

Norfolk House, Cannon

Consulting Engineers.

Examinations and Reports
American Trust BIdg.

1504 Monadnock, Chicago

CBIOAGO,

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

London.

DEVELOPMENT

ENGINEERS
Design, Construct and Operate Railway, Llgnt
Power, Hydraulic and Was Plants.

|

Plttiburg.

St.,

SARGENT & LUNDY,
ENGINEERS,

CO.

RAILWAY EXCHANGE,

Engineers, Constructors,
Hydraulic, Civil, Electrical
Examinations, Reports.

I
*

Cor. Jackson and Michigan Boulevards,

CHICAGO.

CHICAGO

ILL.

I

CONSULTING, MECHANICAL AM>
ELECTRICAL ENGINEERS,

HYDRO-ELECTRIC

Co.

(Incorporated)

G. M.

p

New York.

Monongahela Bank Bldg.,

111.

25, 1906

RUEBEL & WELLS,

68 Bro»aw»y

Chicago.

Chicago,
326, Reaper Block,
Telephone Central 4585

Byllesby, H. M.

F. B.

Robert W. Hunt & Co.
ENGINEERS
1131 The Rookery,

duit Construction a Specialty

Room

August

Frederick Sargent.

A. D. Lundy,

5^SS

TV. E.

BAKER

H. B.

BAKER, W. E. & CO.
NEW YORK

DUGALD C JACKSON,

Suite

1505

Chemical Bldg-, ST. LOUIS,

H.

Specialties— Central StatlonHeattag Flantf
Water Works Steam Plants, Electric Light,

XS04-1806-1808-1S10-1812 Fisher Building,

Gas and Street Railway Plants.
1100-1128 Amerloan Trust BIdg.,

CHICAGO.

-

CHICAGO

j

j

Michigan College of Mines

K.

KHIIRa

HIGH TENSION TROUBLES ?

CMKRieAN IliaTITUTI »T ILCeTMOAl NaiNKM.S
UIIIIION ••ICTY OF MKCHANIOAL (nojincibs
AMimcm iooiitv or civil «n«iniir»

'

EXPERTS,
MECHANICAL,

F.

AND

President or Secretary.

_

Ml

LARCEST ELECTRICAL FACTORIES II
USE OUR-THE PASSBURQ-SYSTEM.
INVESTIGATE— YOU MAY BE SURPRISED.

ELECTRICAL,
STEAM,
CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the be=
ginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

J. P.

W. McNAIR, President

Located in Lake Superior district. Mines
and Mills accessible for practice. For Yearbook and Record of Graduates apply to

IMPREGNATE

kadisoh, WIS.

Engineering

SCHOTT, W.

ENGINEER AND CONTRACTOR.

C. K.

WILLIAM B JACKSON, M.

ENGINEERS.

Long Distance Phone Central 2MS

BROS.

Contracting Electrical Engineers,
Lighting, Power, Railways,

Central Lighting Stations,
Electric Power Transmission.

ELECTRIC RAILWAYS,
St.,

KOHLER

H.,

CONSULTING ENGINEER,

ENGINEEMS
27 William

Henry

Humphrey,

BISHOP

©U

M TO

<3>

VI

I

I

CM

,

TWO. YEAR COURSES IN
Steam and Machine Design

DEVINE CO., BUFFALO, N. Y.

Applied Electricity

428 MOONEY-BRISBANE BLDC.

APPLIED CHEMISTRY

HIGHLAND PARK COLLEGE, OES MOINES, IOWA

ONE- YEAR COURSE IN

Machine Construction
The more money you spend in advertising the more money you have.
The less money you spend in advertising the less money you have.

Telephone
Principles and Practice

PRATT INSTITUTE.

we will send you a

Western

By

I.

II.

III.

IV.
IN

Fundamental

lighting

man

should have

one.

Every

Idea.*

Telephone Apparatus
Systems of Communication
Construction a.nd Equipment

32 CHAPTERS, 450 PAGES, 375 ILLUSTRATIONS.

Send

for 1906.

man. All about modern
principles and use.

practical

telephone apparatus, their

Electrician

Moonlight Schedule

D.

Professor In Telephony In the Armour
Institute of Technology

Complete and up-to-date, written by a

Electrician Publishing

SIO Marquette

Company.
Chicago.

Bld«..

PRICE $2.00 POSTPAID

All Orders to Electrician Publishing Co., 507 Marquette Building,

Chicago

ELECTRICITY FOR EN6INEERS.

PRICE 98.50.
ILLUSTRATED.
424 PAGES.
ELECTRICIAN PUBLISHING CO.,
507 Marquette Building,

EXPERIENCE

OHIOAOO

•

•

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IS

WHY WE HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

IVI

not

L.OOKI »ORT

IM.

Y

Brooklyn. N.Y.

On receipt of
10 CENTS

A NEW BOOK IN TELEPHONY
GEORGE WALKER WILDER, PH.

Write for catalogue and particulars

MONADNOCK
CHICAGO,

II

.

August
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CLEAN BOILERS
keeps

it off,

stops corrosion

and foaming.

17

Dearborn Water Treatment
made

to suit the case takes off the scale,

Send gallon of water

DEARBORN DRUG

&

for analysis.

CHEMICAL WORKS

EDOAR, Founder.

226-234 Postal Telegraph Building, CHICACO, ILL.

Telephone: Harrison 3930 and 393

I

!Lll.U...!JJ..i,i*f"*
..rt->i-.--.-.-.-..---V

BUCKEYE ENGINE
SALEM. OHIO.

The Inspector

Co.

Graphite Brushes

Trouble Man.

Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

By A.

DOBBS.

E.

Full of Information and diagrams for the
operator, exchange owner, exchange manager,
inspector, trouble man, lineman.
A complete description of telephones and
their troubles. How to find and remedy them,
together with working plans for exchange construction, complete with diagrams of all up-to
da te telephones and switchboards.

STEAM ENGINE BUILDERS.
IN

Elevating.

Rock and

THE WORLD.

JEFFREY

SEND POR ILLUSTRATED CATALOGUE.

rademarks

The Phosphor

Dixon's

-AND-

U.S.A.

THE LARGEST LINE OP MODERN ENGINE PATTERNS

-,:-

Joseph Dixon Crucible

Co

£J

D

XYN

Jersey City

N.J.

m^m-

Conveying. Power Transmission, Screening. Crushing Dredginq,
Coal Drilling, Coal Cutting, Hauling and Washing Machinery.

OUR CATALOGUES ARE TOURS FOR THE ASKING.

TheJEFFREY M AN U FACTU R N G CO., Col urn bus,
I

Bronze SmeltingCo.Qmited.

O.,

U.S. A.

Standard Electrical Dictionary.

2200 Washington ave.,Philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE

BY PROF. T. O'CONOR SLOANE.
Author of "Arithmetic

1

of Electricity," "Electricity Simplified,"
"Electric Toy Making,'- Etc.

J

INGOTS.CASTINGS, WIRE, RODS.SHEETS, etc.

— DELTA

J'/ic tjd/u-i
JJ'l an
MciJJicnf"

X\

CASTINGS, STAMPINGS and

LTtfs^
<eLta\'

The

682 Pages, 393 Illustrations. Handsomely bound in

METAL

ORIGINAL and Sole Makers

An

FORGINGS
in

Headquarters for

all

the U.S.

Edition, Brought
Greatly Enlarged.

cloth, 8vo, $3.

Up

to

Date

In publishing the "Standard Electrical Dictionary," the author
has adhered to what the work purports to be, exhausting the
subject of electrical terms, giving each title the clearness of explanation necessary to make the understanding of it complete
without unnecessary elaboration. In this work, every electrical
word, term, or phrase will be found intelligently denned.

A

practical handbook of reference, containing definitions of
5,000 distinct words, terms and phrases.
is absolutely indispensable to all in any way interested in electrical science, from the higher electrical expert to
the everyday electrical workman. In fact, It should be in the
possession of all who desire to keep abreast with the progress of
this branch of science.
ELECTRICIAN PUBLISHING CO., 507 Marquette Bldg., Chicago.

Books

latest Electrical

New

and
COMPLETE-CONCISE— CONVENIENT.

Electrician Publishing Co., 507 Marquette Bldg.,

Chicago.

Entirely

about

The work

Write

for Catalogue.

y3 OF

CENT

I

OTTO ENGINE

Per Kilowatt Hour

Bought in

Measured on the Switchboard
This represents the fuel cost of the
average Diesel Oil Engine plant with
This is
fuel oil at 3 cents per gallon.
not a record figure established under
It is the average pertest conditions.
formance in the purchaser's hands,
doing the purchaser's work when the
average load is even less than 50 per

Conn., writing for supplies incidentally remarks: "The engine has been
a fine one, in fact the best investment we ever made." Surely a splendid tribute to pay to a piece of
machinery. "OTTO" design, "OTTO"

cent of the rated capacity.

materials and "OTTO" workmanship
combine to make "OTTO" excellence.
"OTTO" engines can neverbe "cheap,"

pay you

to investigate the
Diesel Oil Engine. Write for a copy
of our new illustrated catalogue.
It

will

yet are always the

AMERICAN DIESEL ENGINE CO.
I

I

Broadway,

1895—Been Running

New

Constantly

The Naugatuck News, Naugatuck,

CHEAPEST.

GAS ENGINE WORKS, Phila, Pa.
STANDARD DF THE WDRLD

I0TI0

York City

I

SAMSON TURBINE
In constructing the SAMSON we use only the BEST
MATERIAL that can be purchased; furthermore, we
employ only skilled labor in their erection. It is
necessary to use
all

wearing

SAMSON

THE JAMES LEFFEL & CO.

HIGH-GRADE MATERIAL

parts

will

have a

LONG

so

LIFE,

that

The

operates continuously,

307 Lagonda

Street, Springfield, Ohio, U. S. A.
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When You Use
Reduced Telephone Rates
IN CHICAGO
SINGLE LINE TELEPHONES:
calls per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each
:

:

:

:

—

:

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

$75.00 per
60.00 per

:

:

line

:

annum
annum

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 15 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
line,

:

Berlin,

Portland, Me.
Portland, Ore.
Princeton, N. J.

Hastings, Neb.

Havana, Cuba.
Hazleton, Pa.
Hopkinsvllle, Ky.
Jonesboro, Ark.

Riverside, Cal.

San Diego,

Sawtelle, Cal.
Sioux City, Iowa.
South Bend, Ind.

Lewlston, Me. _
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marlon, Ind.
Medford, Wis.

Germany.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River. Mass.
Ferguson, Mo.

Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.

Springfield,

Traverse City, Mich.
Van Wert, Ohio.

Mlamlsburg, Ohio.

Mount

Olive,

Cal.

San Francisco, Cal.
Santa Monica, Cal.

Lake Benton, Minn.

Buxton, Iowa.
Cadillac, Mich.

:

:

Grand Rapids, Mich.

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Fa.
Auburn, Me.
Auburn, N. y.
Battle Creek, Mich.
Bell Ingham, Wash.

NICKEL SERVICE:
Direct
Direct

the Telephone

You want good service; you want it to be prompt; you want it to be accurate;
you want it to b e secret.
Every other telephone user's wants are the same as yours.
If you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating onr Automatic System are so successlul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce inferior
service, and commanding a higher price.
It's because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System arc stronger, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

50

25, 1906

III.

New

Watch

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Hill, R.

I.

Wausau, Wis.
Westerly, R.

I.

Wilmington, Del.

Florencevllle, N. B., Can.

CHICAGO TELEPHONE COMPANY,
203 Washington
"Flexduct"

is tha.t

AUTOMATIC ELECTRIC COMPANY

Street, Chicago.

high standard required

Van Buren and Morgan

in aJI high-class

work.

It is

very

flexible,

a.

CHICAGO,

Sts.,

U. S. A.

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, always usable

to

highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK
Have YOU read the

WE ARE EXPERTS

By

NOT,

IF

Dynamo
out

F. B.

IN

Underground Conduit Construction

NEW DYNAMO TENDERS'

G. M.

277 Broadway,

HAND-BOOK

SAN FRANCISCO

CHICAGO

GEST

NEW YORK

Union Trust Bldg.,
CINCINNATI

BADTT

WHY NOT?

Telephone Troubles and
A

NINTH EDITION.

52 PACES.

tenders cannot get along with

The

it.

Sent prepaid on receipt of price, Ji.oo.

How to

complete hand-book for telephone inspectors, by
J. A. McManman.

large

book

Find

Them.

Wm. H Hyde

and

PRICE, 25 CENTS.

number

of telephone exchange managers and employes will find this
a great help in locating telephone troubles and remedies therefor.

Considerable

new

matter has been added in this edition.

fLOW construction cost

/IMERICAM

fCOISDVIT

Sent prepaid on receipt of price by the

ELECTRICIAN PUBLISHING CO.,
507 Marquette

Building,

-

CHICAGO

Electrician Publishing Co.,
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STROMBERG-CARLSON

KELLOGG
TELEPHONES

QUALITY

ARE

STANDARD

IS

This high distinction has been recognized and
appreciated and has made

DISTINCTIVE

Stromberg-Carlson Apparatus Famous

They are not

"JUST TELEPHONES"
Our many

satisfied

We think
Send

customers say there are "none so good."

and our Catalogs

so, too,

for « Bulletin No. 8-P."

It's

Designers

show you why.

will

Telephone

and

Apparatus

for

yours for the asking.
Builders

All

of

Classes

of Service

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES— POLES— LAMPS

Correspondence

solicited.

Central Energy Telephone

Write us today about your requirements and ask for Bulletin
15-E. Our services are always at your command.

KELLOGG SWITCHBOARD & SUPPLY CO.
CONGRESS AND OREEN

STS.,

CHICAGO,

ILL.

STROMBERG-CARLSON TEL. MFG. CO.

BRANCHES
PHILADELPHIA, PA.

CLEVBLAND. OHIO

Keystone Tel. Bldg,

Electric Bldg.

LOS ANGELES, CAL.
318 W. Second St.

ROCHESTER,

The No.

ILL.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER

Protective Apparatus of All Kinds

fuse

CHICAGO,

N. Y.

93 pencil

makes the best

connection and
easiest to

the

is

If

remove from

the springs.

It is

You Are
a Regular

So,

Customer

very

If

easily re-fused.

No. 93

Not, Will

You

Allow Us to Send a

All explained In Bulletin 21

Sample?

American

Electric Telephone Co.

Manufacturers of Telephones, Switchboards
and Protective Apparatus

State and 64th Streets,

-

INTERNATIONAL TELEPHONE MFC. CO.

CHICAGO,

CHICAGO

ILL.

THE TELEPHONE HAND-BOOK
NEW AND REVISED

Member of

the

American

EDITION, WITH A

Institute ?/ Electrical

NEW CHAPTER ON " RECENT PROGRESS," BRINGING THE BOOK UP
BY HERBERT LAWS WEBB.

Engineers^and of

Testing of Insulated Wires

of Electrical Engineers, London. Author of
Joint Author of "Electricity in Daily Life."

the Institution

and

Cables."

ISO F»ages, 133 Illustrations, Cloth,

* rom
0111 ^rerace.
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Preface. — "This
This
*?!^ rac
u * Is
th&m
in a
a demand
(aw^n/1 S**w. n — ~*l
there

H&nd-Book

"A

TO DATE.

,

Practical Guide to the

Size, Price $I.OO.

book lias
is not yet come. But it Is
Is
has no pretension
considered" a complete treatise on telephony as it exists in America. The ttme
time
for such a work
to be considered
is
^
......_ ii_.
~
f
. ......... t. tt
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_,
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j
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a
for a
book on ...
telephone working and management, and the TEL EPHONE HAN D-BOOK Is an attempt at meeting that demand. With the exception of a few
chapters dealing with certain forms of transmitters and receivers used in Europe, which are given for the Information of those who may wish to engage in the manufacture of telephones, the
oook Is based entirely on standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."
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(fiat
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.

little

practicalIT
......
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.

.

.

.

.

.

.
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No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear In Its language that anyone can understand and learn from
everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.
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40,000 Poles in stock.
m
100,000-150,000 after April 1st.
haVe been in the Cedar Pole and. Tie business 25
years.
2S years-

We

W.

STERLING & SON
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=MONROE, MICH.

POLES
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BEST TO LAST.
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ship more Idaho Poles than

all

other dealers combined

WESTERN LUMBER and POLE

TROLLEY TIES
FOOT
Michigan White Cedar

CO., Denver, Colo.

Stock

Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Daggett, Michigan
SONS

Special

Oak

Also 5 Inch Thick

PERRIZO &

TIES
THE PORTER CEDAR C°

POkESTIESPOSTS
'RODUCERS
WE WANT YOUR

SAGINAW, MICH.

INQUIRIES

ALWAYS

ROBT. FERRIS' BOOK

ON METERS
IS SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
IT TELLS JUST WHAT SOME

T. J.

MOSS

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

TIE CO., Security Building, ST. LOUIS, MO.

BERTHOLD

POLES.
WHITE CEDAR,

ft

men who

the pliers.
Sent prepaid on receipt of $1.00.
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CYPRESS.

ELECTRICIAN PUB. CO.,
A VALUABLE BOOK OF REFERENCE.

TELEPHONES-Their
A

CONSTRUCTION and FITTING.

Practical Treatise on the Flttlng-up and Maintenance ol Telephones

BY
CHAPTER

F. C.

and th. Auxiliary Apparatua.

ALLSOP.

CONTENTS

:

II.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery Switch-

I.— Receivers;

Bells; V.— Complete Instruments; VI.— Switches, Switchboards and Extension Bells; VII.—
Batteries for Telephone Work; VIII.— Erecting Wires, Instruments, Etc. ; IX.—Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.

184 PAGES.

166 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.
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Chemical Building-
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Address
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Toledo, o.
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Send for "Booklet No. 3-F" giving shipping specifications and other useful data.
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IT

Wrf'
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The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross

One
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Our Ordinary Train Shipments

of Cedar Poles.

Arms

This Train Has 'Nineteen Cars.

DELIVERED PRICES FURNISHED UPON REQUEST
We

Can flake Delivery

Worth Having!

The

How

and

Why

of Electricity

By CHARLES TRIPLBR CHILD

STEVENS

Second Edition, Revised and Enlarged

Price $1.00, Postage Prepaid

WHILE

MEGHANIGALGATEGHISM
PRACTICAL KNOWLEDGE
FOR
Stationary and narlne Engineers, Firemen, Electricians, riotormen, Ice

Machine Men and Mechanics

New and

Original.

Points

All

Modern Machinery

In General.

fully described

and explained

Technical

made Clear by Word and Drawing. Questions and Answein

the added matter has brought the volume up to date in
every phase of this study, the original text, as prepared by its
brilliant author, remains to entrance the reader.
New illustrations
have been made where it was deemed possible to further illuminate
the explanatory matter.
The book contains no mathematics. The
phenomena of electricity are treated in splendidly arranged word
pictures, and the engineer, the student and the non-technical reader,
alike, may be benefited and entertained by this book.

CONTENTS

CHAPTER

for Civil Service Examinations, etc.

Preface

The Electric Current
The Electric Battery
III The Effects of Electric Flow in the Circuit— Heat and Chemical Action
IV The Effects of Electric Flow Outside the Circuit Magnetism and
Induction The Electrical Units
V Electromagnets—The Telegraph
I

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT, SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND. RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBJTRS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

!I^^E,

336 Pages.

240 Illustrations.

$I.OO.
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Westinghouse

August

Fans

Electric
Are

Season

Still In
We

working day and

are

but are

night,

25, 1906

keeping up

with the orders.

They are the most popular
fan* of the year

Desk, Bracket, Ceiling
and Floor Column
Types for Alternating
or Direct Current Circuits.

Westinghouse
Cleveland

Electric
Detroit

Buffalo
Atlanta
Los Angeles
Dallas
Chicago
Boston
Minneapolis
Denver
Cincinnati
Baltimore
For Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

It Is

&

Mfg. Co.

New Orleans
New York

Pittsburg
St.

Philadelphia

Louis

Salt

Mexico, G.

&

Lake City

O. Braniff

&

San Francisco
Seattle

Syracuse

Co., City of Mexico.

a Fair Presumption
that there are

good reasons

The

for

Details of

Westinghouse Turbines
being just as they are
Eleven Years' Experience gives an opportunity

to learn to discriminate

What Looks Good and What

between

Is

Good

The Westinghouse Machine Co.
Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of The Roney Mechanical Stoker
Address nearest sales
New

York, 10 Bridge St.
Boston, 131 state St.
Charlotte, N. C, So. Tryon Street.
Cleveland, New England Building.

office for information

Chicago, 171 La Salle St.
Cincinnati, 11 II Traction Building.
Atlanta, Equitable Building.
St. Louis, Chamlcal Building.

Pittsburg, Westinghouse Building.
Philadelphia, 1003 No. American Building.
Denver, 512 McPhee Building.
San Francisco, Hunt, Mirk & Co., 1625 Euclid Ave., Berkeley, Cal.
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Electric

Works

"Wood" Systems
Three Thing's
when you buy

to

Think About

alternating current arc lamps

Perfect Light
No Ga^ses

No Noise
Expert Mechanism and our special Impedance Coil give
Lamp all these qualities

ASK VS FOR. BULLETIN

104 Volt

the

"Wood Arc"

1075

Form C lamp with

double globe

Impedance Coil for 104 V. Form C lamp
flleeuamsui 01 lu<i V. A. U.

SALES OFFICES
Atlanta.

Boston

C hic&go

Main

Cincinnati
Grand Rapids

Philadelphia.

St.

Paul
.

FOR
CONTINUOUS SERVICE,

vj

lamp

Seattle

Pittsburg
St. Louis

Fort Wa.yrve, Ind.

New Yotk

Form

SALES OFFICES

Office

MOTOR

Syracuse

San

Yokohama

Francisco
471

DRIVEN

EXHAUST FANS
FOR USE IN MINES, SHOPS,
HOTELS, RESTAURANTS, ETC.
All sizes in stock to

72 -in.

Immediate Shipment
CONSULT THE MAP
WRITE OUR NEAREST HOUSE

Let us mail

you our

Bulletin No. 8G.
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Are You

Market

in the

We can furnish whatever you need, in sizes from

for
1

Motors?

H. P. up, for either direct

or alternating current

The

shown herewith

smallest induction motor

"AN"

standard

type.

design and were built

of our

The two largest are of special
for the new
0,000 ton Concen1

Washoe Smelter

trator of the

is

operated by the Anaconda

Copper Mining Company.
50 H. P. Allis-Chalmers Induction Motor.

The

1,200

H. P. motors

installed] at

that plant are notable not only
of their large capacity,

but also because

of having squirrel-cage rotors,

unusual in motors of this

and

full

power

load

something

Their

size.

guaranteed full-load efficiency
cent

on account

is

91 per

factor

92
200 H. P. Allis-Chalmers

Squirrel-cage motors

per cent.

chosen for that

installation

under

conditions
start

because

the

which they have

power

factor of

compared with the wound

H.

were

to

are favorable, and also because of

the higher

1,200

Induction Motor.

this

type as

rotor type.

P. Allis-Chalmers Induction Motor.

FOREIGN SALES OFFICES.

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., 50 Congress St.
Buffalo, N. Y., Elllcott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., First National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.
Dallas, Texas, Wilson Bldg.
Deadwood, 8. D.
Denver, Colo., McPhee Bldg., 17th and

Glenarm Sts.
Detroit, Mich., 800 Union
El Paso, Tex., Guarantee

Trust Bldg.
Trust Bldg.

Kansas

City, Mo.,

The Dwight

Bldg.,
Tenth St.

cor. Baltimore Ave. and
Minneapolis, Minn., Corn Ex. Bldg.
York, 71 Broadway.
Oakland, Cal., Room 21,906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frlck Bldg.
St. Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
San Francisco, new office Atlas Bldg.,
602 Mission St
Seattle, Wash., 316 Occidental Ave.
8cranton, Pa.

London,
533 Salisbury House, Finsbury Circus, E. C.
Johannesburg, South Africa,
The Corner House,

FOREIGN SALES AGENCIES.

New

Canadian

Representatives,

Auckland, New Zealand
John Chambers oV 8on, Ltd.
Buenos Aires
Donnell & Palmer
Johannesburg, South Africa....
Herbert Ainsworth (for Rock Crushers Only)
Lima, Peru
Henry Quyer
Manila,

P.

I

Melbourne, Australia
Perth, West Australia
Valparaiso, Chile

Yokohama and Kobe, Japan
Shanghai,

China

Afts-Chalmers- Bullock. Ltd.,

Montreal

Bryan-Landon Co.
Co, Propy. Ltd.
Frank R. Perrot
John R. Beaver
The American Trading Company
The American Trading Company

Knox, Schlapp

&

—

.
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Storage BatteryCo.
The Electric PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe Hccumulator
For Central

and Power Stations,

Stations, Electric Railways, Isolated Lighting

Fire Alarm, Telegraph, Train Lighting,

etc., etc.

PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:
St. Louis
New York,
Boston,
Philadelphia,
Chicago,
Wainwright Bldg.
60 State St.
ioo Broadway
Marquette Bide.,
Allegheny Ave. and 19th St.
Cleveland,
Oakland,
Canada,
Pittsburg,
Frick Bldg, Annex.
Citizen's Bldg.
Canadian General Electric Co., Ltd., Toronto
525 Thirteenth St.
Mexico: Charles L. Seeger, Primera de Humboldt No. 10, Mexico City

Kearney
OCT.

PATENTED

RUBBERS

MARION INSULATED WIRE*

Clamps

RUBBER COYERIB WIRES AND GABIES

Power Cables

For Supporting Electric Light and

^agle

SIGNAL,

BR *L

-

'

From 3-0

Eagle Brand Telegraph.

...

Hi N

AND^UB MARINE

of

CM.

THE KEARNEY CABLE CLAMP

WIRES & CABLES

TRADE MARK.

1,500,000

to

Saves money, saves line loss, saves cable, solder and
tape, no cumbersome joints.
You know as well as anyone you can't make a join! as good as the solid wire. Your
joint may look all riRht on the outside, but do jou know
positively that it is all right on the inside?

^ f:rviA;RiNf:
:

ELEtTRIC LIOHT;
AND TELEPHONE
WIRES & CABLES

10, 'OS

eliminates

Your experience

guesswork.

all

will tell

you

Send us a trial order for 25 or more, by prepaid
freight on 30 days' time. Send them back if they don't suit.
that.

MAIN OFFICE AND FACTORY, MARIONVIND.
CHICAGO OFFICE a WAREHOUSE

141

S0.CLINI0N

W.

ST.

N.

MATTHEWS &

BRO.

manufacturers

S250

203

Saved on this pole at Topeka. Kas.,
by tne Topeka Edison Co., by using

N.

2nd Street
203

Eastern Office:

FORTY KEARNEY CABLh CLAMPS

'

ST. LOUIS

-

Taylor Bldg., Cortlandt

St.,

New York

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

size. Pat.

July, 1906

BLAKE SIGNAL & MANUFACTURING CO., 256 Summer
Pat. Nov., 1900.

Exact

Sizes.

COLD MEDAL
&

Clark Centennial
Exposition, Portland, Oregon, IBM.
NEW YORK OFFICE: 120 Liberty Street.

BAKER, PreB.
406-414 N.J. R.

H.

PLATINUM

fjpmv

Grand Prize

inc.
co.,
W, BAKER, Vice-Pro.

A»„ NEWARK, N.

forms of electrical contacts.

Ail

^av

<

Universal Exposition
ST. LOUIS, 1904

C.

O. O.

lyiass.

Western Electric Co.

PLATINUM

Ignition fuses for torpedo and mining operations.
telegraphy.
Special forms for wireless telegraphy.

baker &

Boston,

St.,

ST. LOUIS: 'Wesco. Supply Go.

Western Electric Co.

Electrical Supply Co.

PLATINUM

PLATINUM
Reiiftance wires to specifications.
PTotecflre fuses for small curry a ts.

Lewie

CHICAGO: American

J.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Abeles

A

Taussig

Acme Wire Co
Alton Machine Co
A j ax Line Material Co
ALUs-Chalmers Company

22

Chicago Mica Co

19

C.

4
1

2

American Arc Lamp Co
14
—
American Battery Co
Amer. Circular Loom Co
12
American CondultCo
American Diesel Engine Co.—
Steam
Amer. District
Co
18
16
Amer. Elect'l Supply Co
Amer. EL Telephone Co
21
American Electrical Works.. 15
'.

.

I

Arnold Co., The
Automatic Electric Co..

18
20

14

M A St. P. R.

20
R...
Chicago Pneumatic Tool Co. .26
Chicago Telephone Co
20
Columbia Incand. Lamp Co..—
Cope.T. J
I
Crescent Ins. Wire A Cbl. Co. 1
Crocker- Wheeler Co
4

Crollus

A

Son, E.

R

20

Crouse-Hinds Co

26

Cutler-Hammer Mfg. Co
Cutter Elec.

4

—

& Mfg. Co

—

A W.

Fuse Company
Dearborn Drug A Chem.Wks.19
Devine Co., Joseph P
21
Diamond Meter Company
Directory of Engineers
18
D.

—

Babcoek A Wilcox Co
Badt.P. B
Bain, Foree A May
Baker A Co., Inc
Baker & Co., W. E

14
18

—
3

Dixon Crucible Co., Joseph.
Driver-Harris Wire Co
Duncan Elec. Mfg. Co

.

15

Elec. Mfg.

—

Co

& Jenn In gs
Bissell Co., The F
Berthold

20,

Co
Bruer, Will

Edison Decorative
ture

A

Minia-

Lamp Departm't.

..,

14

22

Electric Storage Battery Co.. 3

17

.

19

.

Helios Mfg.

26

—

A

Highland Park College
Hoffman, G.
Hoffmann, Emil R. .7
Holden Anchor Co
Holmes Fibre-Graph. Co

16

W

16

—

.

Humphrey, Henry H
Hunt* Co., Robt.W
Holophane Glass Co

22

—
18
18

8,

9

Trades Exposition Co.—
Electrician Pub. Company ... 10

Ry

16
.

.

1

Insulating Company
10
International Elec. Meter Col5
International Tel. Mfg. Co... 21

Jackson, D. C.

—

A W. B

Jeffrey Manufacturing Co

Butterfleld Construction

19

Co.—

M

18

Central Electric Co

"For Sale" Advertisements.. 16
Ft. Wayne Elec. Works, Inc. .25
Fostoria Glass Spec. Co.,

Fowler

A

Co.,

John H

The.—

—

5

Century Electric Co
20
Chicago EdfsonCo
4,16
Chic Fuse Wire A Mfg. Co.
Chicago Ins. Wire A Mfg. Co. 4
.

—

General Electric Co
General Storage Bat. Co

16
19

Gest, G.
Qleason,

M
John

Kuhlman

Electric

Co

—

Manross, F.

1

—

La Fayette

—

Elect'l Mfg. Co.. 14
Leather Preserv. M. Corp
5

Co

22

—

A Seymour
Perrlzo A Sons

22

Eugene F
15
Phillips Insulated Wire Co... 15
Phoenix Glass Co
1
Phosphor-Bronze S. Co
19

Phillips,

Co.... 12

—

N

Marion Ins. Wire A Rub. Co. 3
Matthews & Bros., W. N...3, 15

W. A Co
McLennan A Company, K
McRoy Clay Works
Mica Insulator Company

McCandless, H.

1
.

.

..14
12

Pignolet.L.

Plume

M

14

A Atwood Mfg.

Co ....

Porter Cedar Company
Pratt Institute

18

22

Michigan Collegeof Mines..—
Miscellaneous Advs
16
Monarch Elec. Mfg. Co
5
Morse, Frank
22
Moss Tie Co., T.J
'Mottlron Wks., J. L
20

—

Mueller Company, William.. 22
14
Munsell A Co., Eugene

Battery Co

7

Brake & Elec. Co.. 18
Carbon Co
7
India Rubber Co. .—

Wire Co

15

GalnMfg. Co

10

A Son, W. C

22

Stow Mfg. Company

17

Sterling

Stromberg-Carlson Tel. Mfg.

Company

21

Sturgess Engineering Dept. .—
Switchboard Equipment Co.26

1
1

12

For Classified Index of Advertiseinentss

Company

J2

—

Robbins

&

Robertson

Myers Co

&

Sons, Jas.

L

Rock Island Battery Co

23

Roebling's Sons Co. J. A
18
Ross iter, MacGovern A Co... 17

Ruebel A Wells
18
Runzel-Lenz Elec. Mfg. Co. .21

A Cable Co 12
Samson Cordage Works
5
Sandwich Pole Changer Co.. 21
Safety Ins. Wire

Sargent

. .

—

ALundy

Sawyer-Man Elec. Co
Schott.W.

H

24

—

18

SchuremanCo., J. L
1
Seymour Mfg. Co
20
Electrical
Co.,
The...
1
Simplex
22
Simplex Elec. Heating Co

See>

Vuloanized Fibre Company. .26

5

—

5

Niagara Tachometer & In10
strument Co
12
North Electric Co
Northern Elect'l Mfg. Co.... 16
17
Northern Pacific R. R
IS
Novelty Incan. Lamp Co

Okonite Co., The
Oneida Community, Ltd
Osbum Flex. Conduit Co

Star Expansion Bolt Co
Steel

Torrey Cedar
Rail Joint Co., The
5
Relslnger, Hugo
Reynolds El. Flasher Mfg.Co.14

. .

Ins.

.

—

,

National
National
National
National

Sorensen, P
Speer Carbon Co
5
St. Marys Incand. Lamp Co.. 11
Standard Elect'l Mfg. Co. ... 7
Standard Underg. Cable Co... 1
Stanley G. I. Elec. Mfg. Co.. 23

14

15

14
12

I,

Machado A Roller
Maine Hub Mfg. Co
Manhattan El. Supply

New York

Kartavert Manufacturing Co. 26
Kellogg Switchboard A Supply Company
21,22
Klein A Sons, Mathias
1
Kohler Brothers
18

13, 14

.2e

Pass

W

Illinois Central

22

Buckeye Electric Co
Buckeye Engine Co
Bylleaby ACo., H.

Insurance Co..

Elect'l

12

F

In-

Hazard Manufacturing Co.. .26

Co
Hensel &Co., John

Pacific Coast Pole

19

A Ins. W. Co..
India Rubber A Gutta Percha

Edison Mfg. Company

&

A

Ostrander A Co., W. R.
Otto Gas Engine Works

16

Indiana Rub.

22

Mfg. Co
3
Bossert Electric Construction

Blake Signal

spection

& Co., James.
Llndsley Bros. Co., The
Loud's Sons Co., H. M.
Leffel

Ludlow Valve Co

Co

I

HartMfg. Co
Hartford Steam Boiler

5

23

Beardslee Chandelier Mfg. Co.—

Benjamin

Hal er Machine

19

18

Belden Mfg. Co

Gou Id Storage Battery Co .... —
16
Gregory Electric Co

jE»4»g;e>

«3.

Wagner Electric Mfg. Co
6
Wesco Supply Co
—
Western Electric Company
7
Western Lumber *A Pole Co. .22
.

.

Westinghouse
Electric
A
Manufacturing Co
a
W estlnghous e Machine Co. ... —

Weston Electrical Inst. Co.
Willard Storage Bat. Co
Williamson A Co., R
Willis, G.

Wilson

M

Co., Jas.

..

1

—
15
is

I.

M

Worcester Company,

82
C.

H....22

WrigleyCo. Thos....,

1

Yonkers Specialty Co

1
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ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
Call

and See Them or Write

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN 1280

C.

139

& H.

ADAMS STREET, CHICAGO

Motor

Speed Regulators
C.

& H. motor speed regulators control the motor speed by

ALL SIZES

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

C-W ALTERNATORS

insertion of external ohniic resistance in the armature circuit.

Bulletin 40 regulators are especially adapted for electric

fan installations. They include the automatic release attachment which automatically opens the circuit on failure of the
current

supply.

operation the lever

In

their

is

auto-

matically held squarely over

each segment.
switch type

is

The multiple
furnished for

large motors.

Bulletin 41 controllers em-

body the features of the above
and also the automatic overload release feature.

The over-

attachment automatically opens the motor circuit
when the latter becomes overloaded to a predetermined
load

degree.

The armature

of the overload relay serves incident-

ally as a current indicator.

Bulletin 42 controllers

embody

Two

In a hurry?

We may

have just what you want in our Chi-

cago stock.

Ask
all

300 and 350 kilowatt output.

A. C. Generators.

for our Generator Bulletin

No. 53T.

the features of the 40

and 41 controllers with the addition of knife switch and
fuses.
It therefore contains every accessory for the complete
installation of an electric motor.

The Cutler-Hammer Mfg. Co.
MILWAUKEE
New York

Boston

Chicago

Pittsburg

COMPANY

(+X*

AMPERE,
CHICAGO OFFICE:

NEW

^fr
JERSEY

OLD COLONY BLDG

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

:

September
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MORE LIGHT WITH LESS CURRENT
and a better

with greater uniformity by using the

light

COLUMBIA LAMP
One

trial will convince you of their superior qualities.
If
will let us know what your annual requirements are,
will be pleased to submit our proposal form.

you

we
__---'

(Mutt <Htdxfc<8tmtpm%,

264-266-268-270
Fifth

Genera.1 Sales Agents

Crlmshaw

ALL OUR WIRES

Raven White Core

pus Inspection and

carry the above

NEW YORK
1

14, 116

&

TRADE-MARKS on our tag,.

18 Liberty St.,

Wealso manufacture

Raven Black Core
Crimshawand Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

MAIN OFFICE:
1

Avenue

CHICAGO

BRANCHES:]

New York.

,

02 DesD i alne; st

THE ROBBINS& MYERS

CO.

SPRINGFIELD, OHIO.

Write

25,000

for

miles
In

MOTORS-DYNAMOS-FANS
v

658 Mission St

Over

HE STANDARD
ARE WELL MADE AND you'll UIKE'frlEM
FOR ALL DIRECT CURRENT CIRCUITS

SAN FRANCISCO:

BOSTON:
7 OtU St.

.

Tlin Dnil Inint
I lib
Mall JUIlll

Pn

Catalog

use

den. Offices: 21 W. 34th St.

Ull,,

NEW YORK

CITY

Branch Selling Agencies

:

Denver, Colo. Pittsharg, Pa.

;

;

Chicago,
St.

111.;

Lows, Mo.;

Cincinnati.
St.

Paul,

t

x

SPOT

SPOT

^S0NSP0TC5^

JCP1UF
^s^
17**^

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

THE
ink

7

WE BUY OLD BELTS

RESISTMCEgfCOPPER

OR SCRAPS. ANY SIZE OR
CONDITION.

WE

The Incandescent Lamp Replacer and
CLEAN, REPAIR AND RENEW
Cleaner replaces and cleans any C. P.
OLD BELTS.
lamp at any height or angle.
LEATHER PRESERVER MFG. CORP.
FRANK W. MORSE
27 W.

MONROB

ST.,

CHICAGO

Room 301. 116 Bed

ord St., i-oston, Mass.

A VALUABLE BOOK OF REFERENCE.

TELEPHONES

Their

CONSTRUCTION and FITTING.

A Practical Treatlte on the FlttSng-up and Maintenance

BY

F. C.
•

CHAPTER

ol

Te.eohones and the Auxiliary Apparatus.

r

**

CLIMAX"

Resistance. Wire,

ALLSOP.

CONTENTS

I.—Receivers; II.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery SwitchBells;
Complete Instruments; VI.— Switches, Switchboards and Extension Bells VII.—
Batteries for Telephone Work; VIII.— Erecting Wires, Instruments, Etc. IX.— Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.

V—

;

Has

the highest specific

;

184 PAGES.

156 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

PRICE, $1.26.

ELECTRICIAN PUBLISHING CO., 507 Marquette

CARBON BRUSHES
SPEER CARBON CO.
MARYS, PA.

of

any wire

on the market.
Bldg., Chicago.

SPEER HIGH-GRADE

ST.

resistance

Does not become

brittle

by repeated heating and
cooling.

Driver=Harris Wire Co.
HARRISON.

N. J.

0..

Mum.

.

.

.
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WAGNER ELECTRIC MFG. COMPANY
Main
and Factory
A.
TRANSFORMERS
St. Louis, U. S.

Office

fe

Wagner transformers

we

are built right, not because

say

so, but

we make them

because

so.

It is

inside history that tells the story, and their "insides" are right.

trie

We

good insulation in order
permits good insulation with good regulation.
do not

sacrifice

Our transformers

to get

good

which

are put out with a guarantee,

in effect

is

form of

regulation, but our

winding

coil

an insurance policy in your favor,

guaranteeing their good behavior.
Our bulletin No. 72-H will give more detailed information regarding the construction of these transformers, and we would appreciate the opportunity of sending it to you.

DISTRICT OFFICES IN ALL OF THE PRINCIPAL CITIES

I

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W
Anchors, (Guy).
Holden Anchor Co
Matthews A Bro., W. N.

Annunciators.

Commutator Compound.
Crollus A Son, E. R.
McLennan A Co., E.
Condensers, Electric.
Stanley— G.

I.

Elec. Mfg. Co.

American Circular Loom Co.
American Conduit Company.
Central Electric Co.

Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.

Qest, G. M.

Western

Electric Co.

Anodes, Niokel and Copper
Seymour Mfg. Co.
Batteries and Jars.
Blssell Co., The F.
Manhattan Elec. Supply Co.
Co.

Western Electric Co.

Buutri,

Bellsi,

Clay Works.

Osburn Flexible Conduit Co.
Wesco Supply Co.

Conduit Rods.
Cope, T.

J.

Contractor, Electric

Subway.

Central Electric Co.
Edison Mfg. Co.

Bock Island Battery
Wesco Supply Co.

McRoy

Bite.

Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander* Co., W. R.
Wesco Supply Co.
Western Electrio Co.
Belt Dressing.
Dixon Crucible Co., Jos.
Leather Preserver Mfg. Corp.
.„ _
Leather Preserver Mfg. Corp.

Belting.

Boiler Compounds.

Dearborn Drug A Chem. Wks
Boilers.
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.

Bolt., Toggle.
Wrlgley Co.fThos.

Gest, G.

ft.

Contractors and Electric
Light Plants.
Allis-Chalmers Company.
CrockTeJ- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.

,

Central Electric Co.

Holmes Fibre Graphite Co.
Bpeer Carbon Co.
Western Electric Company.
Cable Clamps.
Matthews & Bros., W. N.

Cable Hansen.
Blssell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling Meeitasrr.
Alton Machine

Cables (See

Co.

Wires and Cables)

Carbons, Points and
Plates.
Central Electric Co.
Chicago Edison Co.
National Carbon Co.

Castings.
Alton Machine Co.
National Brake A Elec. Co.
Jeffrey Mfg. Co.

Controllers.
Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Cord.
Ajax Line Material Co.
Belden;Mfg. Co.

Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Cron-Armi, Pins and
Brackets.
Berthold & Jennings.

The

BiBsell Co.,

F.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.

Crouse Hinds Co.
Cutter Elec. A Mfg. Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.

Sorensen,

P.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Oo.

Drying Machinery.
Alton Machine Co.
Devine Co., Joseph

Dynamos and

Motors.

Allis-Chalmers Company.
Blssell Co. The F.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake
Elec. Co.
Northern Electrical Mfg. Co.

A

Cutler-Hammer Mfg. Co.

Western Electric Co.
Westinghouse EL A Mfg. Co.

A

Mfg. Co.

Wayne

Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
WeBtlngbouBe El. A Mfg. Co.
Clamps, Cable.

Matthews

,t

Bros.,

W. N.

CLamps, Ground.
Yonkers Specialty Co.
Blake Signal

A

Mfg. Oo.

Clusters.
Benjamin Elec. Mfg. Co.
Plume ± Atwood Mfg. Oo.

Coal and Ashes Hand*
ling Machinery.
teffrey Mfg. Co.

Coal Mining Machinery.
Allis-Chalmers Company.

Colls

Wagner Electric Mfg.
Wesco Supply Co.

and Magnate.

Acme Wire Co.
Western Eleetrlc Oo.

Co.

Eleetrlc Heattag Appl.
Simplex Elec. Heating Co.
Western Electric Oo.

Electric

Hallways.

Allis-Chalmers Co.
General Electric Co.

El. A Mfg. Co.
and Mechan-

Westinghouse

Electrical

Cleats.

Roller.

A

Mfg. Co

Weston Electrical Inst. Co.
Electro- II ngnets.
Acme Wire CO. ~~

Electro-Plating Mach'y
Crocker- Wheeler Co.
General Electric Co.

Elevators — Conveyors.
Jeffrey Mfg. Co.

Star Expansion Bolt Co.
lias, Gasoline
and tin.
Allis-Chalmers Company.
American Diesel Engine Co.

Otto Gas Engine Works.

Engines. Steam.
ALUs-Chalmers Company.

Buckeye Engine Co.
Westinghouse Machine Co.

Fans and Fan Motors.
Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robblns A Myers Co.
Wesco Supply Co.
Western Eleetrie Co.
Westinghouse EL & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.
Field toils.

Acme Wire

Co.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Morse, Frank W.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg. Co.
Williamson A Co. R.
,

Flashers.
The F.
Haller Machine Co.
Blssell Co.,

Reynolds EL Flasher Mfg. Co.
Wesco Supply Co.

Flexible Shafts.

P.

Plume A Atwood Mfg. Co.
Okalas, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.
Ft.

Machado A

Pignolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Central Electric Co.

Cut-Outs and Switches.

It.

Inc.

Westinghouse Machine Co.

Robblns A Myers Co.
Stanley— G. I. Elec, Mfg. Co.
Stow Manufacturing Co.

Cutter Elec.

Wks.

Engines,

,

Relslnger, Hugo.
Epeer Carbon Co.
Wesco Supply Co.

Elec.

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Boxen, Junetlon.
,

Wayne

The

F.
Central Electric Co.

Chicago Fuse Wire <fc Mfg. Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Silver, Sheet

and Wire.

Seymour Mfg. Co.
Globes, Reflectors

Shades.

and
The

Governors, Water Wheel
and steam Turbine.
Co.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

ical arfneers.
Arnold Co., The.

Heating

Badt, F. B.

Amer. District Steam Oo.
Holders. Inc. Lamps.

Baker

A

Co.,

W.

E.

Batterfleld Construction Oo.
Byllesby A Co., H. M.
Humphrey, Henry H.
Hunt A Co., Eobt W.
Jackson, D. C. A W. B.
Eohler Brothers.
Northern Electrical Mfg. Oo.
Ruebel A Wells.

B'or

Morse,

(Exhaust

FrankW.

Hydraulic Machinery.
Alton Machine Co.
Allis-Chalmers Company.

Indicators.
Robertson

A Sons, Jas.

Induction Colls.

Acme Wire

Central Electric Co.
Chicago Edlson.Co.
Indiana Rub. A Ins. Wire Oo.
Kartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.

Munsell A Co., Eugene.
National India Rubber Oo.
New York Insulated Wire Co
OkoniteCo., The.
Phillips Insulated Wire Off

Simplex Electrical Co.
Standard Underground O. Oo.
Vulcanized Fibre Oo.
Wesco Supply Oo.
Western Electric Co.
Westinghouse EL A Mfg. Oo.

Lamps, Are.
American Arc Lamp
Blssell Co., The F.

Co.

Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Oo.
Gregory Electric Oo.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Ft.

Westinghouse EL

Lamp

A

Mfg. Co.

Guards.
Benjamin Elec. Mfg. Co.
Matthews & Bros., W. N.
Morse. Frank W.

Lamps, Incandescent.

Blssell Co., The F.
Buckeye Electric Company.

Central Electric Co.

Chicago Edison Co.

Columbia Incan. Lamp Co.
Edison Decorative A Miniature

Lamp Dept.

Co.

L.

and

Wire

Platinum,
Sheet.
Baker A Co.

Poles, Arc Lamp,
Mott Iron Works,

A Co., John A.

Supplies, General Elec.
Amer. Elect'l Supply Co.
Blssell Co., The F.

J. L.

Pole Changers,
Sandwich Pole Changer

Co.

Poles and Ties.

Abeles A Taussig.
Berthold A Jennings.
Blssell Co., F.

Hensel

National Battery Co.
Wlllard Storage Bat. Co.

Inc.

The

Brner, Will F.

Century Electric Co
Chicago Edison Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Switches.

A Co., John H.
Kellogg Switch. A Sup.
Fowler

(See Cut-outs
Co.

Llndsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrizo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Oedar Co.
Western Lumber A Pole Co.
Wilson Co., Jas. I. M.
Worcester Co., 0. H.
.

Polish (Metal).
Hoffman, Geo. W.
Portables.
Plume A Atwood Mfg.

Central Electric Co.

and Switches.)

Tachometers and Tachographs.
Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switchboards.

American El. Telephone Oo
Automatic Electric Oo,
Blssell Co., The F.
Central Electric Co.
International TeL Mfg. Co.
Kellogg Swltchb. A Sup. Oo.

Manhattan Elec. Supply Co.
North Electric Co.
Strom berg-Carlson TeL M.Oo.
Wesco Supply Oo.
Western Electric Co.

Co.

Power Transmission
Machinery.

Telephone Service.

Allis-Chalmers Company.

Chicago Telephone Co

Jeffrey Mfg. Co.

Time Switches.

Rail Joints.
Rail Joint Company, The

Blssell Co.,

The

F.

Toggle Bolts.

Re-Winding— Repairs.
Chicago Edison Co.
Gregory Electric Co.

(See Bolts, Toggle.)

Tools.
Klein

Rheostats.

A Sons, Mathias.

Tools, Pneumatic.
Chicago Pneumatic Tool

Cutler-Hammer Mfg. Oo.
General Electric Co.

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St.' Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse EL A Mfg. Co
Rosettes.
Pass A Seymour.

Rubber Machinery.

Kuhlman

Western Electric Co.
Westinghouse El. A Mfg. Co.

Highland Park College.
Michigan College of Mines

W

Lamps. Incandescent—
Replacers & Cleaners.

W

Morse, Frank
Letters, Sign.
Haller Macnine Co.

A Bros. W. N.
Lightning Arresters.
Matthews

Central Electric Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Linemen's Climbers.

A Sons, Mathias.
Magnets, Autom. Wound
Acme Wire Co.
Magnet Wires.
Klein

(See Wires

and Cables.)

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

lies.

Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Mining Machinery.

Allis-Chalmers Company.

Hoffmann, EmilR.

Motors

(See

Dynamos and

Motors)

Nippers and Pliers.
Klein

A Sons,

Mathias.

Patent Attorneys.
Bain, Foree

A

May.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd
Seymour Mfg Oo.

Pipe Bending Machines.
Chicago Pneumatic Tool Co.
Wrlgley Co., Thou.

Alton Machine Co.

Schools and Colleges.
Pratt Institute.

Second-Hand Haehin'y.
Blssell Co.,

The

F.

MacGovern A
Signs, Electric.
Rosslter,

Haller Machine Co.
Sleeving, Braided.
Belden Mfg. Oo.
Solder, Self Fluxing.
Belden Mfg. Go.
Soldering Sticks,

and Paste.
A Son, E.

Co.

Salt

U.

General Electric Co.

Turbine Water Wheels.
Allis-Chalmers Co.
Leffol A Co., Jas.
Vacuum Drying
Co.,

Joseph P.
>

Vulcanized Fibre Co.

Co.
J.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

L.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.
Specialties, Electrical

and Designers.

Haller Machine Co.

A

Niagara Tachometer
strument Co.

In-

Niagara Tachometer
strument Co.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Blssell Co., The F.

Central Electric Co.
Chicago Ins. Wire * Mfg. Co.
Crescent Ins. Wire <fcCbl« Co.
Driver-Harris Wire Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Oo
India Rubber A Guttapercha

Electrical Inst, Co.

Speed Recorders.

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

.

Speed Indicators.

A

Insulating Co.

In-

Kellogg Switch.

A

Sup. Co.

Manhattan Elec. Supply Oo.
Marlon Ins. Wire A Run. Oo.
National India Rubber Co
New York Insulated WlreOo.

Springs.
Manross, F. N.
Staples
Blak« Signal A Mfg. Oo.

Okonlte Co., The,

Steel Gains.

Phillips,

Steel Gain Mfg. Co.

Eugene

¥.

Phillips Insulated

Stokers.

Wire Oo

Roebling's Sons Co.,

Westinghouse Machine Oo.

Storage Batteries.

American Battery Co.
Chicago Pneumatic Tool Co
Electric Storage Battery Co.
General Storage Battery Oo.
Gould Storage Battery Co.

Alptaabetioai Index o* AdvertisexxierAtS (See

Ine.

Westinghouse EL A Mfg. Co
Turbines, Steam.

Devine

Central Electric Co.

Weston

Works,

Elec.

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Vulcanised Fibre.

Acme Wire Co.
Speaking Tubes:

Mfrs.

Wayne

Westinghouse Macnine Oo.

Western Electric Co.

Schureman Co.,
Spark Coils.

Ft.

General Electric Co.

Allis-Chalmers Co.
General Electric Co.

Solenoids.

Acme Wire

Central Electric Co.
Crocker- Wheeler Co.

Trucks, Electrio Car.

Gregory Electric Co.

Crollus

Co.

Transformers.

Wesco Supply Co.

ALUs-Chalmers Company.

Model and Machine Shop.

Allis-Chalmers Co.

Graphite Specialties.
Steam).

Alton Machine Co.

Insulators and Insulating Materials

Mining Apparatus,

Fostoria Glass Spec. Co.,
Haller Machine Co.
Holophane Glass Oo.
Phoenix Glass Co.
Wesco Supply Co.
Western Electric Co.

Ludlow Valve

Machinery.

Insulating

Ajax Line Material Co.

Fuses and Fuse 'Wire.

German

Steam Boiler In

A Insurance Co.

Line Material.

Stow Mfg. Co.
Blssell Co.,

spectlon

American Electrical Works.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Enameled Rlnss.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Boxes, Moulding.
Qleason John L.
Hod.
Brui Sheet sind
Plume A Atwood Mfg. Co
Brsskss.

F.

Central Electric Co.

General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.

Central Electric Co.
Maine Hub Mfg. Co.

Bossert Elect. Const. Co.

(Recording and Testing.)

Westinghouse EL

Books, BleetrleaU.

Electrician Publishing Co.

Electrical Instruments.

Ft.

Crouse Hinds Co.

Hartford

The

A Insurance

Inspection

Lundy.

W. H.

Stanley—G. I. Elec, Mfg. Oo.
Willis. G. M.

Blssell Co.,

Conduits.

Central Electric Co.

Manhattan

A

Sargent
Schott,

Page

(3.

J. A.

Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable Co.
Simplex Electrical Oo.
Standard Unduground Cable
Oo.

Wesco Supply

00.

Western ELectrls Company.

R
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DIRECT AND ALTERNATING CURRENT

ENE R ATO

AH Sizes

AH Capacities

Write

for Bulletins

TERN
CONSULT
THE MAP

1

Nos.

8H

and 8B.

.ELE-GTRI

A

fefc^jVLl

c-

For Every Service

WRITE OUR
NEAREST HOUSE

[wwrITRiCAlX
-r-to^ r* a. \ a o.d a
1

HiAND^Sl

A

THE BRIGHTEST

d

/fcrr

IN

1

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

RELIABLE

Unit

CO., NILES.

i

.

ELECTRIC STORAGE BATTERIES

BUFFALO,

N. Y.

CARBONS
Are the
Are the

CLEANEST BURNING
MOST EFFICIENT

most uniform
Are the MOST ECONOMICAL
Haveffa I ON6EST L IFE
hre the

NATIONAL CARBON

LABEL

Arntstutlator

Offices:

NEW YORK, CHICAGO

'

'

**

National Saitaru (Unmpatut
Branch

innnroR thi/

/license!

COMPANY

CLEVELAND.O.

WESTERN ELECTRICIAN
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HOLOPHANE
REFLECTINC ARC
CLUSTERS

i,
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i,
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HOLOPHANE
REFLECTING ARC CLUSTERS
in

of 600 Watt*
Comparison With Enclosed Arcs
5v

CLUSTER LIGHTS

1
Ij

^^^^^WT^JjGSTTm-

VERSUS

ARC LIGHTS
S^$$^^^^^^^^^—
,_.'_

wmjm
iiiiillllil'
=^j3jtt^f^ofe^

—

Direct Current, 5^ Ampere Arc Clear
Inner Globe, Opal Outer Globe

—

Direct Current, 5;% Ampere Arc Opal
Inner Globe, Opal Outer Globe

iiitiiiii ^^^^^^^
^^^^^^^^^^
Holophane Clusters designed
lamps

for 40

C. P. high efficiency

LIST PRICE

fesfebbiitrTf'wWUl-l

4 LIGHTS, $20.80
5 LIGHTS, $22.10
6 LIGHTS, $23.40
WRITE FOR DISCOUNT

=^^^^^^^^^^^^
5?§§§5?^fcs3^^fc= ^E2£§£§§§?5<?§%

GLASS
HOLOPHANE
(SALES

CO.

DEPT.)

—

Direct Current, 5% Ampere Arc Opal
Inner Globe, Clear Outer Globe

227 Fulton

Street

NtW

YUnlv

Alternating Current, 5.7 Ampere Arc
Inner Globe, No Outer Globe

— Opal

—
WESTERN ELECTRICIAN
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September

CI

The India Rubber
and Gutta Percha
Insulating Company

i,

1906

99

I

IN
A

pressed steel support for cross

arms consisting

^%"~

of

two

plates,

one

engaging the arm and the
other the pole. It provides a

fc

means

of

mounting arms

without cutting gains.

It

strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.
ceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.
WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR

GAIN MANUFACTURING CO.
STEEL
Chicago,
South Clinton

10

St.

111.

NIAGARA

TACHOMETERS

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

HALL OF RECORDS, NEW YORK CITY

tion.

The type "C" instrument shown

Habirshaw Red Core Wire

Installed

Throughout
OFFICE AND

YONKERS,

253 Broadway

N. Y.

NEW YORK

W. M. HABIRSHAW
President and General

We

SALES DEPARTMENT

WORKS

Manager

J. B.

Niagara Tachometer
and Instrument Co.

CITY

OLSON, Manager

NIAGARA FALLS,

of Sales

N. Y.

The Western Electrician's
Seventh Annual Fall Trade Number
will, as usual,

be of the greatest interest and importance to

manager of the

local

come from.

orders

early interest in fall
ers
It

plant
It

—to

man on the
him up and in

the

will post

insure

receiving

them

announcement

the

consideration
this

in

Fall

your goods deserve, you

will not fail to receive the attention

demand

for

Trade Number

of the

district

States.

most desirable number.

and we hope you will take advantage of
to increase the

consuming

The Great Central and Western

should advertise

Our

awaken

be read and carefully studied by managers, engineers and

United States

ive

where the

general

real users of their products.

superintendents in the most important

To

spot

the

and winter business, besides placing manufactur-

and dealers in touch with the
will

An

attract-

of buyers,

this excellent opportunity

your product.

will

be dated

September 15th, and

in

order to insure a good location, permit us to urge you to forward

your order for a special announcement

early.

WESTERN ELECTRICIAN
EASTERN OFFICE.

150

Nassau

Street.

New York

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
not practical.
make instruments
that will exactly meet your requirements. Write for catalogue.

Suite 507 Marquette Building, Chicago

September

i,
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" <Gf6anfXf&iQn"

-fyaw
Because
it

is

it

11

is really

our iffitp

ftp

no trick now to make a good incandescent

indeed— to get a good lamp for

a trick— a trick

lamp—but

less than "the 16 or 18 cents

per"— see?

We

know

well that "talk is cheap."

full

The "Organization" says:

"We make

"St. Marys" says:

But what does

all

this talk

photometer— or can get
Consequently,
that the

"We make
a good

amount

one— and

a good

lamp—the

lamp—the

to in

best lamp."

best lamp."

these days when everyone has a

can prove out the lamps for himself?

knowing positively that we can "deliver the goods" and

"goods" are

"strictly 0.

K."—we

that are pertinent and valuable, Mr.

spend our time showing you "things"

Lamp Buyer;

provided, of course, you're not

such a small buyer that you're indifferent as to whether you pay the "high
organization price" or not.

Our proposition

is

simple:

Don't ask questions— it's too easy and cheap to "try out" a barrel of our

lamps.

Use your photometer on a barrel before your present contract expires

and then, maybe,

you'll order "St.

Marys."

in

*k

r\
N

GodO Lamps dailu Capacity'-'
-Ctfe iwotccT "bwye^ ax^vm^ liud#i«\-
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AVERY

CEST'S

GALVANOMETER

TESTING
Always

Tells the Truth

Small enough for the pocket— large enough

Patent Cable Racks

for serious work:.
The Avery Testing Galvanometer supplants
the clumsy testing bell. Jt is extremely sensitive in locating leaks and is a practical instru-

ment

for measuring resistance.
Delicate-parts in tne make-up of this galva-

c_r
Used by the

nometer have been omitted. Once the needle is
locked all the hard knocks in the world can't
derange its adjustment or mechanism.
Battery can be easily' renewed at small ex-

largest

pense.

Theb Q auty and value of the Avery Galvanomlinemen lies in Irs accuracy, portabilconvenience and surprising resistance to
every-day wear and tear. It goes in the pocket
and is always ready for instant use.
Catalog No. 13,395. Price, $8.00, subject to
eter to

Light

Electric

ity,

and

discount.

Telephone Compa-

Manhattan
Illustration is
of instrument

nies in the country
ii

PRICES

HOW TO

CEST

Expert Electrical

By W. H.

Fifth Ave.
CITY, 17 Park Place— 14 Murray St.
Factories, Jersey City, K J., Ravenna, Ohio

Weight

and case c.mplete, 8

NEW YORK

oz.

FIND THEM,"

HYDE

and

J.

A.

McMANMAN,

FORMERLY

HASKINS' TELEPHONE TROUBLES.
This little book is strictly up-to-date on all
matters pertaining to telephone troubles and
their remedies.

Subway

Contractor

NEW YORK;
277 BROADWAY

Sent Postpaid for 25c.

New

CINCINNATI

(ninth)

edition

just

Many diagrams showing

out,

52 pages.
A com-

connections.

plete hand-book for telephone inspectors.

UNION TRUST BLDO.

Telephone exchange managers and employes
And this book a great help In locating telephone troubles and remedies therefor.

will

You

will

confer m favor upon tho advertiser by telling hint— when yoe
saw Mm ad. In tho Western Electrician.
is

AMERICA**

i'cO&OUTF COMPAMV%i|.

ELECTRICIAN PUBLISHING CO.,
S07 Mirquatte

write hint -that you

"Flexduct"

Electrical Supply Co.

CHICAGO, 188

size of outfit.

TELEPHONE
TROUBLES

ON APPLICATION

.

%

that high standard required in all high-class work.

It is

very

Bldg., Chrstgo.

flexible, at

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, always usable

to

highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

SAN FRANCISCO

CHICAGO

TELEPHONES, SWITCHBOARDS AND EXCHANGE EQUIPMENT

XHEfNORTHIEOECTRICfCO
KANSAS CITY

rayiifoasE)

mi

As your
read,

you

Wi h«:

i

"-IT

'

:USE

ad in the Western Electrician will be
will never be blue.

"SAFETY" RUBBER COVERED
WIRE AND CABLE
FOR EVERY ELECTRICAL SERVICE

B.

AUSTIN

&

CHICAGO REPRESENTATIVE

OO

THE SAFETY INSULATED WISE & CABLE

CO.

September

i,
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General Electric Company

G.

E Enclosed Fuses

National Electrical Code Standard

View of Knife Blade Type
600 Volts Enclosed Fuse

View of Knife Blade Type
250 Volts Enclosed Fuse

Sectional

Sectional

Mechanically Strong
ENCLOSING TUBE
The enclosing tube

is

made

of thick fibre of the highest quality.

END CAPS
held in place in the strongest manner possible.
contact,
the caps are held by two pins or screws
ferrule
with
capacities
smaller
In the
In the larger sizes having knife blade
firmly fastened or screwed into the fibre tube.
contact the caps are made of copper plated steel, fastened by means of steel screws to
steel yokes inside of the fibre tube, and these yoke pieces are riveted to the knife blade
contact. This combined holding of all parts makes the strongest end construction possible, ensuring the quiet rupturing of the arc within the tube.

The end caps are extra heavy and

FUSE
The amount of metal changed to a metallic vapor is reduced to a minimum when
fuse is blown by having a copper leading=in wire or strip reducing the length of the fuse
metal.

FILLER
allows the distribution of the gases thoroughout the tube, minimizing the pressure exerted on any one part.

The granular

filler

Principal Office

Chicago Office

Monadnock

Bldg.

Schenectady, N. Y.

Sales Offices in

All Large Cities

WESTERN ELECTRICIAN
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EDISON SIGN LAMPS

Of

MICA

RELIABLY LONG
A N D=
BRILLIANT LIFE.
We
C.P.— 19 walls

Micanite, Linotapt,

supply a number of 2 C. P. sign

Cloth and

i,

1906

Qualities* fit any
at Lowest Prices

EUGEHI MUNSELL AND CO.
NBW YORK

and CH1CAQO

Thati.

M. L C. Compound, Empire
For Years

Paper.

MICA INSULATOR

circuits.

C.P.— U watts
2C.P.— 13 or 9 watts

all

Form

INSULATION

lamps taking only 9 watts and operating two in series on 100-130 volt
4
3

September

the

Standard.

CO.,

Originators

NEW YORK and CHICAGO

Most Economical Sign Lamp Made.

GENERAL ELECTRIC COMPANY
Main Lamp Sales

Office,

Harrison, N.

J.
(484)

The insulation is the most important part of your machine— be sure
you buy only the best. Cheap insulation cannot be good insulation.
IF IT'S MICABOND YOU CAN BE SURE YOU

HAVETHE BEST -OUR GUARANTEE IS BEHIND

CHICAGO MICA CO.

DIRECT CURRENT

SHOP TOLAMPS
WEAR
BUILT

RECO FLASHERS

Coils.

191 Fifth Ave.,

Low

Initial Cost.

Low

Cost of
Maintenance.

Catalogue Ready

10

Measure low and high voltages*,
besides amperes and ordinaryresistances. They are inexpensive and reliable. Send for catalog of portable and switchboard voltmeters and ammeters,

L* M.

PIQNOLBT
New York

78-80 Corf landt St.

n
"HICH-DUTY"U

Bi

i

/>

11

General

un

Storage

PUUR

Battery Co.

"HIGH-DUTY

42

BROADWAY.

N. Y.

HORNBERGER

TRANSFORMERS
LAFAYETTE ELECTRICAL MFC. CO.
LAFAYETTE, IND.

Manufactured By
II

.POCKET

i£t- ammeter'
VpLi

CHICAGO

1

VOLT-

AMMETERS

Reynolds Electric Flasher Mfg. Co.

Accessible parts.

Simplicity of
Construction.

3-in-l

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one,
Write us today for particulars and prices. Also
pointers on electric signs.

FEATURES
Indestructible

Valp2n.rak.iso, Ind.

:

:

IT

I

AMERICAN
ARC LAMP CO.

KALAMAZOO
MICH.

Reduces the working capacity of a
motor or dynamo, wears out the commutator, wastes power and may cause
All this may be avoided If you use
The only article that will PREVENT

SPARKING
a lira.

........

SPARKING. Will keep the Commutator in good condition and PRE-

THE W.
1

R.

CARTON

18- 132

VENT CUTTING.

CO., Agents

W. JACKSON BLVD.

Absolutely Will Not

60 Cents

$9.00 per Dozen.

par Stick.

SEND FOR FREE SAMPLE STICK

CHICAGO

For sale by

K.

THE BABCOCK & WILCOX

all

MCLENNAN Sl CO.,

CO.,

85

lllrs.,

Brushes.

after.

supply houses, or
Sole

Gum The

will put that high gloss on the
Commutator you have so long sought
It

Ream

411. Inter

Ocean

Blrig.,

130 Dearborn

St.,

Chicago

Liberty St., N. Y.

Bid*.

WATER TUBE
STEAM BOILERS

NEW ORLEANS, 339 Carondelct street.
CHICAGO, 12IB Marquetti Blds.
ATLANTA, empire Bldo.
CLEVELAND, 70S New England Blds.
MEXICO CITY, T AVINI.A JUAREI.
HAVANA, CUBA, ii« i-a callc a>i la harana

STEAM
SUPERHEATERS

BRANCH OFFICES:
Boston,

3s federal street.

PHILADELPHIA, 1110-1112 north am.
SAN FRANCISCO, 63 first street.
PITTSBURG, 1218 FRICK builoino.

Our Book, STEAM, mailed
200 Pounds Working Pressure

on application.

free

September
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EUGENE

FRANK N. PHILLIPS, Prca.

R.

PHILLIPS, V. P. C. H. WAQENSEIL. Tre««. C. R. REM1N0T0N,

Jr., Sec.

Qs%hc£hzis

AMERICAN ELECTRICAL WORKS,
PKOVIOEBTCE,
\

I

Ab&

The

BARE AND INSULATED ELECTRIC WIRE,

STOMBAUCH GUY ANCHORS
BORE INTO THE CROUND

CABLES FOR AERIAL AND UNDERGROUND USE.

WITHOUT DISTURBING THE

New Yokk Stoke, W. J.

Watson, 26 Cortlandt St,
Chicago Office, P. E. Donohoe, 135 Adams St.
Monteeal Branch, Eugene F. Phillips' Electrical Works.

RICHARD WILLIAMSON,
PRESIDENT

WILLIAMSON & CO.

R.
AND dealers

in at the proper depth they are set. The strain
can then be put on without fear of any back give. You
are sure.
An anchor is as strong as its weakest part.
Stombaugh Guy Anchors have no weak parts.

I.

CH»s. E. UMMACH,
BEC'V AND TREAD.

Showing tbe

stock

of

and German

CHICAGO

ELKHART.

CO.,

copper

net wire

Is

magthe most

complete

in

the west.

silver

CH ICACO

Prices

per cent, of the Enameled
Rings used in this country.

75

Try us and

STAR EXPANSION BOLT
147-J49 CEDAR ST.,

CO.

and

Ours

is

but we
iness.

and we

a

will

This
-

to "look us up," to investigate
us fully, financially and

otherwise, and we, therefore,
refer you to the First National Bank of Emporium,
Pa., and the Farmers & Merchants Bank of St. Marys, Pa.

NOVELTY INCANOESCENT
St.

Marys

3,000,000

or about

INTERNATIONAL

ELECTRIC

3126 columns

is

METER COMPANY

Equivalent in

words.

amount

Instrument

to

23 average

$2

technical

On

the

Books.

book basis $46

prove our

proposition so you will
stay with us.
As we mean business and
want your trade, we urge you

LAMP

pages of
matter and

reading

you

the busGive us a trial

Elec-

LARGE

for lamps.

New Lamp,

In 1905
trician published J 042

are the features of the

to say

know

I.

The Western

whether the Czars of
the lamp business shall
price

R.

J575 illustrations.

"up to you," Mr.

the

Wire Co.

and Factory: PAWTUCKET,

Office

—

pay

NEW YORK

and Samples on Application.

Phillips Insulated

International

and
reasonable price
that price is less than
the ''association price."

shall

St.,

see.

lamp

dictate

LOUIS

ST.

-

St.,

Taylor Bldg., Cortlandt

and Ideal Wire.

offer you a strictly
class
at a

Lamp Buyer,

2nd

203

We are the real manufacturers of

The above

It is

N.

BRO.

Slow-Burning Weatherprool

INCANDESCENT

first

203

Eastern Office:

Accuracy

We

MATTHEWS
&
MANUFACTURERS

"0. K." Weatherprool lire.

Design, Finish

LAMP!

N.

NATIONAL CODE STANDARD

N. Y. CITY

THE

W.

IND.

Try us on a rush order

Belden Mfg. Co.

in. style.

with Street Railway,
Electric Light and Telephone Companies.

TRANSFORMERS
BELDEN
MAGNET WIRE

6 and 7

Popular

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL MOUSE LIGHTING SUPPLIES

WASHINGTON STREET,

5,

Holds 12,500, 15,000 and
17,500 lbs. respectively.

IN

KUHLMAN ELECTRIC

Our

SOLID EARTH.
When

GAS, ELECTRIC AND COMBINATION FIXTURES

manufacturer, of

38-90-92 W.

R.

6 and 7 inch

The full rod is cast into the helix. Our experience
has shown that welds are dangerous in rods of less than
one inch in diameter.
The rods of Stombaugh Guy Anchors are not weakened
by holes for pins or rivets.

ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

MAIN OFFICES AND FACTORIES. PHILLIPSDALE.

5,

Stombaugh Guy Anchors
HAVE NO WELDS

Q

B. I.

/

j

tScct

CO.

Elk County, Pa.

which

ABLE NOT
be

worth given

CAN NOT
EXCELLED
tvnd

for

$3.

you

are not a sub-

scriber,

send in your

If

order

now.

International Electric Meter Co.
Ti*jcriptit)e

Catalogue Mailed Vport Request

330 W. Randolph

St.

Chicago

Western
507 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN

i6

WAMTBI), FOB

ments (jo
insertion/

words or

advertise

$1.50 an
words ye eaeh

PROPOSALS

POSITION WANTED advertisean

ments {jo words or
ttrtion; additional

less),

$1.00

in-

words se each

For the manufacture, delivery and installation of the
necessary switch and protector boards, apparatus,
storage batteries and racks, cables, cable shafts,

WANTED

POSITION

As chief engineer, electrician or superintendent of a light and power company, by first-class
engineer, expert electrician, technlcalgraduate.
Seven years' experience operating and erecting
light and power plants. Familiar with all types
of modern apparatus. Young married man, preAddress Box 638. care of Western
fer Ohio.
Electrician, 507 Marquette Bldg.. Chicago.

brass railing, etc., necessary for the
of the fire alarm telegraph
operation
complete
system and Fire Department telephone exchange,
to be located in the City Hall Building of Cincinnati, Ohio; also eighty fire alarm boxes used in
connection with the same.

new

WANTED

POSITION

things. I have had ten
years' experience in the electric lighiing business in the capacity of superintendent and chief
engineer. I have had charge of both steam and

By man who can do

water plants with high voltage transmission
lines and substations. Address Box 639. care of
Western Electrician, 507 Marquette Building,
Chicago.

~~~

Sealed proposals will be received at the
of the Board of Public Safety of
City of Cincinnati, Ohio, until 12
o'clock noon of Saturday, September 15,
1906, for the manufacture, delivery and
installation of the necessary switch and
protector boards, apparatus, storage batthe

,

WANTED
who

are competent to take charge
Engineers
Of Corliss, alse high-speed, engines, generators,
dynamos, water-tube boilers, etc. Good salary
paid to right pa -ties. Write experience. SOUTHWEST SMELTING & REFINING CO., OYogrande, New Mexico.

=

teries

new

FOR SALE
;

;

For Sale— Bargains
ALTERNATORS-60 CYCLES
Lights

Westingbouse, 45 K.W., single phase.
Westinghouee, 60 K.W., two-phase, 1100 volts.
General Electric, 75 K.W., three-phase, 2200
volts.

1

1500

General Electric,

1

1500

Warren-Medberry,

75

K.W., three-phase,

75

K.W., two-phase,

3300

volts.
22(10

1100 or

volts.

K.W., two-phase,

1100 or 2200

2

1500

Westinghouse,

1

2500

Gen'l Electric, 125 K.W., three-phase type,

75

volts.

A

T

1

5000

B, revolving field.
Westinghouse, 250 K.W., three-ph., revolving
field, 6000 volts.

125
1
1

3
1
1
1

1
1

TO

133

CYCLES

Lights
900 Westinghouse, 45 K.W., latest type.
1200 Westinghouse, CO K.W., HOO volts.
1200 General Electric, A, 60, 1100 volts.
2000 Wood, 100 K.W., type W. A. L.
240 Westinghouse. 120 K.W., 1100 or 2200 volts.
2400 General Electric, 120 K.W., type A S., 2200 v.
2400 General Electric, l'-'O KW., type A, 120.
3000 Stanley, inductor type 150 K.W., two-phase.

We

are

now

located In our

new

GREGORY ELECTRIC
Cor. 16th

railing",

etc.,

shafts,

necessary

Safety, Cincinnati, Ohio.
Each bid must be accompanied by a
check for $5,000 on some Cincinnati national bank, indorsed to or
made payable to the President of the
Board of Public Safety, as a guarantee
that the successful bidder will enter into
a contract with the Board of Public
Safety for the City of Cincinnati to furnish, erect and install in place all apparatus, material, etc., as called for in
the specifications, and provide the bond
specified in the event the contract is
certified

shops, the

largest Repair Shops in this country.
for our Monthly Bargain Sheet showing
plete stock with net prices.

brass

floor,

cable

cables,

cated in the City Hall Building of Cincinnati, Ohio; also, eighty fire alarm boxes
used in connection with the same, all in
accordance with specifications and detail
drawings on file in office of the Secretary
of the Board of Public Safety.
The same to be paid for as stipulated in
the specifications for the performance of
the above work.
Detail drawings of the switch and protector boards, to be furnished, and copy
of specifications for the work contemDlated can be secured at the office of the
Secretary of the Board of Public Safety
by depositing a certified check in the
sum of $200.00 on some Cincinnati bank,
indorsed to or made payable to the President of the Board of Public Safety, as a
guarantee that the said drawings and specifications will be returned with the proposal at the time specified for the opening of the bids.
The certified check will be promptly
returned when drawings and specifications are deposited with the Secretary of
the Board of Public Safety.
Bidders must enclose their bids in
sealed envelopes and deposit the same
with the Secretary of the Board of Public Safety before the 15th day of September, 1906, at 12 o'clock noon, and such
envelopes must be addressed to the President of the Board of Public Safety, indorsed Proposal for Fire Alarm Headquarters Apparatus, Cables, etc., and
must contain the blank form of proposal
properly executed, furnished for the purpose, as none others will be considered,
and such sealed envelopes must have indorsed thereon the name and address of
the bidder.
Bids will be opened on Monday, the
17th day of September, 1906, at 9 o'clock
a. m., at the office of the Board of Public

WANTED

900
1200
1500

racks,

the complete operation of the fire
alarm telegraph system and the Fire Department telephone exchange, to be lo-

We have for sale, ready for immediate delivery,
the following electrical apparatus and engii.es:
One Benton No 13 generator, 110 volts, 40
amperes; with this generator a New York
safety engine, 6x6; one Northern, 125 volts, 15
one four-circuit switchK. W., 1,125 R. P M
board; one No. 12 Benton & Sons M. P., speed
1,000, 200 amperes. 125V. one 9x8 Bailey & Sons
vertical hi*b-speed automatic cut-off engine.
This material is all in flrst-class operative condition ready forimme-iiHtesnipment CLINTON
GAS LTGHT A COKE CO., Clint >n. Iowa.

2
1

and

for

Twenty first-class telephone construction
Opportunity for advancement for
foremen.
the right men. No strike. Address Box 640,
care Western Electrician, 507 Marquette Bldg.,
Chicago.

2

floor,

office

Send
com-

CO.

and Lincoln Sts.

CHICACO

awarded him.

The certified check will be promptly
returned to the unsuccessful bidder and
to the successful bidder after the contract is signed and the bond executed.
The successful bidder will be required
to furnish at the time that the contract
is entered into a bond in the sum of
forty thousand dollars ($40,000), to be
signed by him and two fee holders of the
City of Cincinnati, or a company authorized by the statutes of the State of Ohio
to guarantee the performance of contracts, conditioned that the contract will
be executed in accordance with the plans
and specifications, and that the contract
will guarantee the installation of all apparatus, material, etc., called for in the
plans and specifications for the term of
five years against all inherent defects.
No award will be made to the successful bidder until he furnishes satisfactory
evidence to the Board of Public Safety
and their Engineers that he has the experience and facilities for properly manufacturing and installing complete the
necessary switch and protector boards
and apparatus for supplying and installing complete the storage batteries, racks,
cables, cable shafts, new floor, brass railing, etc., necessary for the complete operation of the fire alarm telegraph system
and Fire Department telephone exchange, to be located in the City Hail
Building; also, eighty fire alarm boxes
used in connection with same, called for
in these specifications, and the pecuniary
resources to carry out this agreement in
accordance with the plans and specifications of apparatus built or supplied by
them.
Bidders must furnish certain samples

R. P. M.,

DUGALD
WILLIAM

and

ADI»0», WIS.

Engineering

HIGHLAND PARK COLLEGE, DES MOINES, IOWa

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

OFFERED
LOCATIONS
WITH
Satisfactory Inducements,

Favorable

Good

Healthful-

for special circular of stock signs

FULTON STREET

You CanTell a Good Motor
ESPECIALLY

IP

by the

THE SERVICE

R.

R.

AND THE
&

YAZOO

MISSISSIPPI VALLEY R.

R.

information and descriptive pamphlet address

For

full

J.

c.

CLAIR,

Industrial Commissioner,
I

Park Row, Chicago,

III

TIETELEPHONE HAND-BOOK
BT

HERBERT LAWS WEBB.
Price $1.00.

A complete and

practical

handy pocket

work

Machine
IS

CO.

CHICAGO
It

Drives

PUBLISHED BT

THE ELECTRICIAN PUBLISHING

CO.,

Suite 507 Marquette Building, Chicago.

METAL POLISH

I

Geo.W.

Hoffman

E. Washington St. iNDIANflPnuS.lND.

ad in the Western Electrician will be
will never be blue.

SEVERE

744

tbe machine runi constantly, economically, conveniently, the motor power Is good.
Northern machines relied upon under rigid operating condition! in all kinds of industrial and isolated plant work— afford convenient, economical operation— have long,
useful life.
LEAPLBT No. 2SI31
If

AMERICAN ELECTRICAL SUPPLYC0
CtiXs

ARE YOU SEEKING
Good

Material,

Good Service,

Correct Prices on Electrical
Supplies? If you are, let us
hear from you.

(VMTR/G4A
t

AND GOOD
WE SELL

V.

IT

!

,{'

J.

ENGINEERS —MANUFACTURERS

NORTHERN

ELECTRICAL MFG. CO., MADISON, WIS., U. S. A.
425 Monad n ok Block, Chicago; 1236 Wells Bldg., Milwaukee!, Wis.; 801 Land Title Bldg.,
Philadelphia, Pa.; 403-406 Atlas Bldg., 604 Mission St.. San Francisco, Cal.; 29 Broadway,
New York; 21 East Filth St., St. Paul, Minn; 200 Equitable Bldg., Boston, Mass.

211-213 LAKE

ST.

CHICAGO

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

Migh-Crade Machine

Work of All Kinds
Correspondence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

in

size.

ready for shipment.

HALLER MACHINE
27

Communities,

THE ILLINOIS CENTRAL

295.

Send

Rates,

Conditions,

ON THE LINES OF

President.
Secretary.

you

Freight

Labor

ABE FURST,

As your

CIVIL.

best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

Safety of the City of Cincinnati. Ohio.

read,

MECHANICAL,
LECTRICAL,
STEAM,

Complete and short courses. Thoroughly equipped
engineer in e shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the

accompany proposal.
The Board of Public Safety reserves the
right to reject any and all bids.
By direction of the Board of Public

aLnd Letters

EXPERTS.

ENGINEERS.

specifications.
No bidder will be allowed to withdraw
his proposition after it has been opened
and read, unless the Board of Public
Safety fails to accept same within thirty
(30) days from date of opening bids.
These specifications and drawings must

U.S.

K.
K.

or M(CH*Nie*i iNoiNitaa
aeeiiTr or civil iNoiHtina

•ICON

the successful bidder at his expense at the time of final payment. These
samples are to show the character of the
construction, design, finish, etc., of apparatus and material the bidder proposes
to furnish, and will enable the Board of
Public Safety and their Engineer to verify the apparatus supplied under these

MULVIHILL,

JACKSON. C.
JACKSON, M.

HimiM

to

J.

C.
B.

imioin ••iitt

These
called for in the specifications.
samples are to accompany the bid, and
said samples will be returned to the unsuccessful bidders at their expense immediately after signing of the contract,

J.

Electric Signs

A. L 12 pole, 75 K. W., 600
60 cyole, 2,800 volt, compound wound
s ngle phase belted alternator, with exclier ana
switchboard, all of Fort Wayne manufacture
and in first-class operative cOLditlOD, Address
Rox 630, care of Western Electrician, 507
Marquette Building, Chicago, 111.

One type W.

Board of Public Nafety, Cincinnati, Ohio.

lest),

additional

1906

i,

FOR SALE

LEGAL ADVERTISEMENT.

SAL.CI an*

HnMar WAIST COLUMN

September

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

September

WESTERN ELECTRICIAN

1906

I,

MACGOVERN &

ROSSITER,

ELECTBHAL AND STEAM

11 V-

€HI\EKV, GUARANTEED, and at a
PRICE considerably lower than for
the same apparatus purchased from
the manufacturers.
D1BECT COSfKKCTED A. C. US1TS.

6770^00

K. W.

Westinghouse generator, 60

cycles, 2-phase, 1,150 volt, 150 RPM,
direct connected to Williams vertical

non-condensing engine 18x26.

6899—250 K. W. General

Electric generator, 60
cycles, mono-cyclic, 2,400 volt, 200 RPM.
direct connected to Ames horizontal, com-

pound engine, 15^ and 26x18.
8659—150 K. W. Westinghouse, 60 cycles,

sindirect

*i

gle-phase, 2,200 volt, 257 RPM,
connected to Harrisourg tandem compound engine, 12 and 24x14, complete

volts, type A. M., class 12-150-600.
K. W. Westinghouse, 2,200 volt, class

1219—75

10-75-900.

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300
volts.

1279—120

A. C. GENERATORS OOCycle, 3-Phase.
8476-450 K. W. Stanley. 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,
class 12-150-600.
T. B., class

K. W.

Westinghouse, 1,100-2,200
12-120-1375.
Electric, 2,300 volt,
type A-6, class 12-90-1250.
volts, class

BELTED

type A.

Inc.

60-Cycle, 2- Phase.
1763— 240 K. W. Stanley, 1,200-2,400 volt, 450
EPM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232—75 K W. Westinghouse 2,200 volt, 720
RPM.
OO-Cycle, Single-Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 180K. W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
1823-150 K. W. Genera] Electric. 1,040-1,150

with switchboard and exciters.

1136— 100 K. W. General

CO.,

17

Electric. 2,300 volts

8-100-900.

1448—70 K. W. Thomson-Houston, 2,200
class A-70, 515 RPM.

volt,

1344—90 K. W. General

Won-

ALTERNATING
CURRENT MOTORS.
25-cycle, 60-cycle, 133-cycle,

single-phase, 2-

pbase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low prices.

Machinery For

AH Power

Purposes.

ce,

ittery

Station

New Yorl*
ESTABLISHED

Why Dealers

1875.

COMBINATION OF

Stow

There Are Three Reasons

Flexible Shaft
AND

The Edison

Should Handle
Cell

MULTI-SPEED MOTOR
Practically dust and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc.
Write for Catalogue and Prices.

STOW MFG.

CO., Binghamton, N. Y.

Gen'l European Agents, Sellg, Sonnenthal
86 Queen Victoria Street, London, England

A

HomeONE FARE PLUS $2
For the round trip with minimum of $7 every Tuesday during September. October
November, and December, 1906. inclusive from St. Paul and Minneapolis to
points in

Minnesota, North Dakota, Manitoba, Western
Ontario and the Canadian Northwest
ber,

first

October,

and third Tuesdays during: Septemand November, 1906, to points In

Montana and Idaho, Northeastern Oregon,
Eastern Washington and Eastern British Columbia
See the finest agricultural lands in the Great Northwest. Low
rates afford an excellent opportunity to secure a farm in a rich
and growing country, where yields are large, where excellent
markets are near at hand and where irrigated districts present
splendid opportunities and sure crops. Tickets bear final return
limit of 21 days, with libera} stopover privileges.
do West via the

NORTHERN PACIFIC RAILWAY
Between

St.

principal reason is that its sale will build up
permanent, profitable business. This again is
based upon two good sound reasons, first, the merits of

the cell, and second, the great
advertising which is being done for

amount

of

general

it.

As for the first point, any man who has tried a
dry battery, for instance, and then an Edison cell will
never again buy a dry battery.
As Prof. Carhart says,
'A dry cell has the excitant in the form of a semi-fluid or
porous, pasty mass.
In so far as depolarization
depends upon diffusion, the dry cell may be expected
to show a more marked and persistent depression of
voltage when placed on an external resistance of no
more than 5 ohms. Such anticipations are abundantly
justified by the curves of Fig. 58, derived from a test
of one of the best known cells of this class.
The E.
M. F. fell to less than one-half its initial value in one
hour, and its recovery during the following hour was
quite leisurely."
Compare this with the Edison Cell,
which stands up with full voltage under the heaviest
service to the end of its guaranteed life and is, moreover, the cheapest form of battery energy.
'

Rates

and on the

Co.,

The

into a

Paul and ninneapolis and the

Pacific

Northwest

The second point, about advertising, is well
understood by progressive dealers. They know that it is
easy to sell a good article which is well advertised and
that the big advertiser can give better value because he
During the past season we
has a bigger business.
have carried advertisements, not only in the technical,
but also in the popular scientific and general papers,
the SCIENTIFIC AMERICAN, POPULAR
MECHANICS, GAS POWER, GAS ENGINE,
MOTOR BOAT, EVERYBODY'S, COLLIER'S,
SATURDAY EVENING POST, THE AGRICULlike

TURAL PAPERS,

etc.
The result has been
etc.,
an immense volume of inquiries which we turn over
A battery customer gained in this way
to our dealers.
often becomes a steady buyer in other lines from the
dealer.
The dealer profits by the good reputation of
We keep our dealers well supplied with
the battery.

literature.

Send

for samples.

A. M. Cleland, General Passenger Agent,
St. Paul,

Minn.

For free booklets and Information
about land, write C. W. MOTT,
General Emigration Agent, St. Paul,
Hinn. For rates and information
write

MATTHEWS. General Agent.
Passenger Department, !SOS
South Clark St., Chicago, III.

C. A.

Edison Mfg. Co.
ORANQE,

7 Lakeside Avenue
31

Union Square,

New York

304

Wabash

N.

J.

Ave., Chicago

25 Clerkenwell Road, London, E. C.

WESTERN ELECTRICIAN

September

Robert W. Hunt & Co.
ENGINEERS
1121 The Bookery,

CONSULTING, MECHANICAL AND
ELECTRICAL ENGINEERS,

New York.

Suite 801 Chemical Building,
ST. LOUIS, U. S. A.

Monongahel* Bank Bldg., Plttiburg.
Norfolk House, Cannon St., London.

KOHLER

BROS.

ENGINEERS

Contracting Electrical Engineers,
Lighting, Power, Railways,

Represented In this "Directory" are
enabled to come in touch with many
prospective customers who cannot be
reached through any other source.

1804-1806-1808-18:0-1812 Fisher Building,

CHICAGO.

Humphrey,

Henry

CONSULTING ENGINEER,
Central Lighting Stations.
Electric Power Transmission.

Suite 1505 Chemical BldG', ST. LOUIS.

RDEBUND

Long Distance Phone Central

YOU DON'T KNOW

H.,

how many customers you
'

'

to

igo6

RUEBEL & WELLS,

,

86 Broadway,

Chicago.

I,

2118

SCHOTT, W.

H.

ENGINEER AND CONTRACTOR.

fail

Specialties— Central Station Heat Lag Plants,
Water Works Stea n Plants, Electric Llffht,
Etas and Street Railway Plants.

get by not having your
in this Directory.

name

11001128

American Trust

Bldg.,

-

CHICAGO

GENERATORS
FOR

Lighting

—Power and Railway Service

Insulated Electrical Wires

and Cables

JOHN

A.

ROEBLING'S SONS CO.

17 1-173 Lake Street

CHICAGO

Trenton, N. J.

mmwmmm

jPilll^P^s&s

JUST ISSUED
IUR CATALDGUE
a

1906"

ELECTRIC PORTABLES
U

If

300 Kw. Engine Type Generator

Large Overload Capacity
High Efficiencies

interested, write for it. See our Sample
Line on exhibition at Salesrooms

199

LAKE

29 MURRAY

ST.,

ST.,

Modern Design

CHICAGO

NEW YORK

WRITE FOR 1906 CVTALOGUE GAS
AND ELECTRIC PORTABLES

THE PLUME & AT WOOD MFG. GO
Hew York
mmm^mm

National Brake

& Electric Go.

Milwaukee, U.S. A.
GENERAL SALES OFFICE: 519 FIRST NATIONAL BANK BLDG., CHICAGO

^^SSSi^^'y^»S<i^fSi3V^gSS^SINSTSrJSJ^^

EXPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING'

IVI

E
CKP(

IIOI

IS

WHY WE

MOST PERFECT

UNDER-

GROUND HEATING

SYSTEM

IVI

-IVI

N.

HAVE THE

MOIMAI INOCK
OWI

I

September

I,

WESTERN ELECTRICIAN

1906

CLEAN BOILERS
keeps

off,

it

stops corrosion

and foaming.

DEARBORN DRUG
BUCKEYE ENGINE
SALEM. OHIO.

Dearborn Water Treatment
made

Send gallon

&

wivi.

226-234 Postal Telegraph Building, CHICACO, ILL.

hi.

Co.

19

to

suit the

case takes off the scale,

of water for analysis.

CHEMICAL WORKS,

edoar,

Telephone: Harrison 3930 and 393

1,

The Inspector
AND

U.S.A.

Trouble Man.
By A.

E.

DOBBS.

Full of Information and diagrams for the
operator, exchange owner, exchange manager,
inspector, trouble man, lineman.
A complete description of telephones and
heir troubles. How to find and remedy them,
•igether with working plans for exchange con•miction, complete with diagrams of all up-to
la te telephones and switchboards.

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

1866

1906

HARTFORD STEAM BOILER
INSPECTION & INSURANCE COMPANY
39th

reg-trade marks

\

Jhe Phosphor

ANNUAL STATEMENT
JANUARY

Bronze SmeltingCo.Limited,

1,

190S

CAPITAL

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

S

SURPLUS

1

RESERVES
ASSETS

500 OOO.OO
459 69

,26

I

1,926,686.8!

3,688,146.50

INGOTS,CASTINGS,WIRE,RODS, SHEETS, etc.

'M^fd^&aru^'

/7\

/cELTtfs^

— DELTA

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole: Makers in the U.S.

JEFFREYS DREDGES

FOR CATALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

The Hartford is the only company which makes a specialty
exclusively, a steam boiler inspection and insurance business.

The Hartford is the only company whose entire assets and resources are
held exclusively for the protection of steam users, and the payment of los-ses
occasioned by the explosion of steam boilers, and for no other hazard whatsoever.
The Hartford is now doing nearly nine-tenths of the Inspection and Insurance of Steam Boilers in the New England States, and nearly two-thirds of the
entire amount done throughout the United States.

**

itattumft
©rail*

GUjta

™;. *&»**&!>?&
courmswerfr.

and does

The Hanford is the only company whose entire talent and energies are
applied to the study of steam, to the scientific construction and installation of
boilers, and to their periodical inspection by exi ert mechanics.

ELECTRO-MAGNETS

«?6

of,

%"

<^p^ iEark

©rafo-iHark guarantee quality.

Stye lart iifg. (Ha.,
Nrat $nrk

Ionian

fariwri.,

Olbtragn

Glmrn.
STnrottlo,

Wat

*A<iN£rco

SAMSON TURBINE
A

gain of

3%

in

EFFICIENCY

means 3H.

P. additional

You can soon figure out what this would
in each 100 H. P.
the
end
of a year. Very HIGH EFFICIENCY
at
to
amount
at all gateages is one of the strong points in a SAMSON

TURBINE.

THE JAMES LEFFEL & CO.
307 Lagonda

Street,

Springfield, Ohio, U.S. A.
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German

Silver

in sheet, wire,

rods

blanks, etc.

Phosphor Bronze
Nickel and Copper Anodes

THE SEYMOUR MFG. CO.
Box

SEYMOUR, CONN.

667,

ARC LAMP

IRON

POLES,

BRACKETS, ETC.
THE

J. L.

MOTT IRON WORKS

8«-oo

BEEKMAN

ST.

NEW YORK

W.

R.

OSTRANDER &

CO.

Manufacturers and DeaUra
in all kinds of

Bells, Annunciators,

Speaking Tubes, Etc

Grand Rapids, Mich.

NEW YORK

Factobt:
1431 TO 1439 DbKai.b ATI.,
Bbooklys, N. Y.

SEND FOR 600 PAGE CATALOGUE

Portland, Me.
Portland, Ore.
Princeton, N. J.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsvllle, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marlon, Ind.
Medford, Wis.
Mlamlsburg, Ohio.

Germany.

Buxton, Iowa.
Cadillac, Mich.
Chicago, 111.
Clayton, Mo.
Cleburne, Texas;.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.

Mount

Olive,

Riverside, Cal.

San Diego,

Cal.

San Francisco, Cal.
Santa Monica, Cal.
Sawtelle, Cal.
Sioux City, Iowa.

South Bend, Ind.
Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.
Van Wert, Ohio.

Springfield,

111.

New Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Watch Hill, R.
Wausau, Wis.
Westerly, R.

I.

I.

Wilmington, Del.

Florencevllle, N. B., Can.

"Practical and to the Point"
IS

AUTOMATIC ELECTRIC COMPANY

ALL THAT NEED BE SAID OF

THETELEPHONE HAND-BOOK Van Buren and Morgan

CHICAGO, U.

Sts.,

S. A.

By Herbert Laws Webb.
160 Pages, 133 Illustrations,
Cloth,

The book

PUBLISHING

Reduced Telephone Rates
IN CHICAGO

CHICAGO.
PACIFIC COAST.

Via Chicago, Milwaukee

&

St.

Paul Railway.

Colonist tickets, good in tourist sleeping cars, will be sold from Chicago to
Seattle, Portland, Tacoma, San Fran
cisco, Los Angeles and many other
Pacific Coast points for $33, September
Reduced
IS to October 31, inclusive.
rates to hundreds of other points west
and northwest. Folder descriptive of
through train service and complete
information about rates and routes
will be sent on request.
F. A. MILLER,

General Passenger Agent,
Chicago.

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

CENTURY ELECTRIC CO.
MANUFACTURERS OF

SINGLE-PHASE SELF-STARTING

MOTORS AND CEILING FANS

per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

50

Calls

:

:

.

:

MO.

RESIDENCE RATES WITH UNLIMITED

—

delay in installation, making
up housing, and wiping joints.
Doesn't this all count?
And at that you're not sure of
the job.
You have not yet heard of the
Security High Tension Terminal. You never even thought
that a better, quicker and
cheaper method was devised
for this work.
In using our terminals no

needed to make
man can do the
work) and there are no delays.
When finished you know that
the job is permanent and will
give no trouble.
If you want
to change the work too, it can
be opened without injury to

Single line

Two-party

:

line

:

$75.00 per
60.00 per

:

:

annum
annum

NICKEL SERVICE:
Direct
Direct

line,

20 cents per day, including 4

line,

15 cents per day, including 2 calls
line,

calls

15 cents per day, including 3 calls

line,

line,

:

:

Convenient— Non -Corrosive— Effective

We also make

the famous Crolius CommutaCompound; eliminates sparking and all
commutator troubles.

tor

CHICAGO TELEPHONE COMPANY,
e
203 Washington

G SON
ILL.

is

(any

the splice.
Of course this style of terminal
is
new, but its success is
already established.
can tell you a lot more

about

it,

and

it

will

interest

you. Write for detailed information.

THE

F.

BISSELL COMPANY

TOLEDO.O.

10 cents per day, including 1 call
residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month

CHICAGO,

what your high tension distributing boxes cost you ?
You think you're getting out
of it cheap
we don't, because
you didn't figure the cost of

:

:

Two-party
Two-party
Two-party

E. R. CROLIUS
6419 Peoria Street
-

Do You Know

We

SINGLE LINE TELEPHONES:

SERVICE:

ST. LOUIS,

Cables

splices

CO.,

507 Marquette Bldg..

LOW RATES TO

Terminal
For Higb Tension

plumber

Price $1.00.

for those Interested, in telephony.

ELECTRICIAN
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Security Protected

—

Berlin,

i,

the Telephone

You want good service; you want it to be prompt; you want it to be accurate;
you want it to b e secret.
Every other telephone user's wants are the same as yours.
If you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System are so successiul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce inferior
service, and commanding a higher price.
It's because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System aro stronger, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. x".
Battle Creek, Mich.
Belllngham, Wash.

Electrical Supplies,

22 DEY ST.,

When You Use

September

Street, Chicago.

September

i,
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STROMBERG-CARLSON

KELLOGG
TELEPHONES

QUALITY

ARE

IS

STANDARD

This high distinction has been recognized and
appreciated and has made

DISTINCTIVE

Stromberg-Carlson Apparatus Famous

They are not

"JUST TELEPHONES"
Our many

satisfied

We think
Send

so, too,

customers say there are "none so good."

and our Catalogs

for "Bulletin No. 8-F."

will

It's

Telephone

Designers

show you why.

Apparatus

and

yours for the asking.
Builders

All

for

Classes

of Service

of

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES—POLES— LAMPS

Correspondence

solicited.

Central Energy Telephone

Write us today about your requirements and ask for Bulletin
15-E. Our services are always at your command.

KELLOGG SWITCHBOARD & SUPPLY CO.
CONGRESS AND GREEN

STS.,

CHICAGO,

ILL.

STROMBERG-CARLSON TEL. MFG. GO.

BRANCHES
CLEVELAND. OHIO

PHILADELPHIA. PA.
Keystone

LOS ANOELES, CAL.
318 W. Second St.

Electric Bldg.

Tel. Bldg.

ROCHESTER,

CHICAGO,

N. Y.

ILL.

RUNZEL-LENZ ELECTRIC MFG. GO.
MANUFACTURERS

Protective Apparatus of All Kinds
The No.

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING

93 pencil

makes the best
connection and is the
easiest to remove from
fuse

the springs.

It is

and POT-HEADS
97-101

DRY

very

easily re-fused.

Nor.

South Clinton

93

AH, explained in Bulletin 21

American

Telephone Co.

Electric

CHICAGO,

-

-

-

CHICAGO,

-

ILL.

YOURCOILS
BY VACUUM

Smmrn

(Cables—Transformers— Magnet Coils— Armatures)
OVER 700 APPARATUSES IN USE-" PASSBURG " SYSTEM

Manufacturers of Telephones, Switchboards
and Protective Apparatus

State and 64th Streets,

*t.

LARGEST ELECTRICAL FACTORIES IN

ILL.

J. P.

U. S.

NOW

USE

IT.

DEVINE CO., BUFFALO, INI.Y.
428 MOONEY-BRISBANE BLDC.

r?

"DO YOU GET OUR RINGS? "J INTERNATIONAL TELEPHONES
You would you used
KNOWN AND USED THE WORLD OVER
Improved Sandwich
the

if

Pole Changer
The most

and the only reliable ringer
on the market.
Measures only 9x6x5 inches; weighs only 4 lbs.
We use no primary battery for the vibrator; actual
consumption of current from the main batteries
practically unnoticeable. Will ship on 30 days' a
trial, returnable at our expense if not satisfactory 7
in

If

efficient

every respect.
Write today for

new

descriptive circular and prices.

So, "You Are
a Regular

Customer
If

Not, Will

You

Allow Us to Send a

h
«

Sample?

Sandwich Pole Changer Co.^
200 Eddy

Sandwich,
Made

In

4

Styles,

Street
Illinois

Both Alternating and Pulsating

INTERNATIONAL TELEPHONE MFC. CO.

CHICAGO

WESTERN ELECTRICIAN
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POLES,
POSTS,

CEDAR
H. M.

TIES

C.

The F. Bissell Company.

CEDAR POLES

MONROE, MICH.

We

TROLLEY TIES
FOOT
Michigan White Cedar

7

ship more Idaho Poles than

all

other dealers combined

WESTERN LUMBER and POLE

Stock

toledo.o.

"RED" MICHIGAN "WHITE"

00 Trolley Ties al Bay City yard,

STERLING & SON CO.,=

1906

POLES

MICHIGAN WHITE CEDAR

W.

i,

MICHIGAN and IDAHO GEDAR

LOUD'S SONS CO., Au Sabe, Mich.

BEST TO LAST.
40,000 Poles in stockL
100,000-150,000 after April ist.
We haVe been in the Cedar Pole and. Tie business is years

September

Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Thick
Also 3 Inch

CO., Denver, Colo.

Special

PERRIZO & SONS

Oak

Daggett, Michigan

THE PORTER CEDAR

PDIiES TIES-POSTS

C°

SAGINAW.MICH.

T. J.

ALWAYS

1UR INQUIRIES

USE
The

flolden

TIES

Guy=Anchor

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHBRB

MOSS TIE

CO., Security Building, ST. LOUIS, MO.

POLES.
WHITE CEDAR,

Greatest surface in ground
-inch Anchor, squares up in a 6 -inch
hole, over 55 square inches in solid earth
15

Cedar

MOST INEXPENSIVE AND
BEST ANCHOR MADE
Pat. Jan. 9,

YELLOW

TORREY
CEDAR CO.,
CLINTON ViLLE, WIS.
Large Stock Constantly on Hand

^^ts:.

DE5 MOINES. IOWA

PINE.

Poles

sssasst

?£0AR POLE??

IMPROVE!

READ.'

ON.'

OAK, CYPRESS and

CO.

Manufacturers

KEEP

TIES.

JENNINGS,

Write for Circular

1906

THE HOLDEN ANCHOR

DON'T STOP!

ft

ST. LOUIS.
Chemical Building-

The rods are of one piece
No welds nor threads to weaken them

A

BERTHOLD

RED CEDAR,
CYPRESS.

NONE BETTER

POLES

ELECTRICIAN PUBLISHING CO., 507 Marquette Bldg.
Publishers and Dealers of Electrical Books

CHESTNUT POLES

WHOLESALE PRODUCERS

JAS.

WHITECEDAR
RED CEDAR

I

Bessemer Building. Pittsburg, Pa.
WIL.SON
OO.

IVI.

I.

POLES
I

J

KELLOGG

KANSAS

MICHIGAN
WHITE

CYPRESS
IDAHO CEDAR

GEDAR POLES

Idaho Cedar Poles
PACIFIC

COAST POLE

SPOKANE, WASH.

CO.

Quality and Prompt Shipments— Wholesale Only.
Shipments by Ktll or Car Ferry.

Send for "Booklet No. 3-F" giving shipping specifications and other useful data.

KELLOGG SWITCHBOARD & SUPPLY CO.. Chicago,

III.

POLE DEALERS ADVERTISING

•Producers
WWholeoalers
ofWhiteCedar
lor J

CEDAR
POL EiS
.WORCESTER

^Products

Wm

'•PIOIAL PRICE*

OH SMALL

POLB8,""

1

CO.

HbT

Yards

^\

/ii)55,
iKsHicftUnseMicli"

[Mum's
MunfcinJ

••

Ontonojon •

oJVj^

rwHt.lp..o.pvoTOurT«LlQWAPHCODE.OBClD*WP.OOUOT.

SI IVI
ELECTRIC
Catalog;

HEATING APPARATUS
"R"

>— CYPRESS

on Electric Heating FREE.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAV

IN
THE WESTERN ELECTRICIAN OBTAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TOY A CARD.

1 Simplex Electric Heating

Cn

Co.,

tT

AND CEDAR

HEWN OR SAWN
-

IELES & TAUSSIG

AND HEAVY

-TIMBERS
ST. LOUIS

September

I,
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The

Stanley-G.

Electric Manufacturing

I.

Manufacturing Company of

New

York.

of the
sets,

S.

The

Stanley

Company

is

23

a consolidation

of the Stanley Electric

and the General Incandescent Arc Light Company of

Pittsfield

Company's product, marketed under the well-known trade name

K. C. System, comprises generators, transformers, rotary converters, motor generator

switchboard apparatus, induction motors,

Company have been

favorably

known

etc.

as builders

The

General Incandescent Arc Light

of the high grade G.

I.

arc lamps, incandes-

cent lamps, alternating current and direct current motors and special electrical supplies.

MIDDLE WEST OFFICES:
CHICAGO, Monadnock Block
CINCINNATI, First Nat'l Bank

CLEVELAND,

DETROIT, Chamber of Commerce
INDIANAPOLIS, State Life Bldg.

MINNEAPOLIS, Guaranty

Building
Building
KANSAS CITY, Postal Telegraph Bldg.
ST. LOTJIS, Century Building
Citizens Building
Special Representative for the Southwest, HOBSON ELECTRIC CO., Dallas and Houston, Texas
Bldg.

Electric

M'PG,

The LIFE OF A BATTERY
Telephone

Manufacturers and Telephone Companies,
facturers of Gas and Gasoline Engines, know that in a

Manu-

OMAHA, New York Life

Pittsfield

Company MASS.

RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

WATTMETER

RENT

Rock

New
Dry

IN

THE WORLD

Island

/
.

Hvt Vl--lVVi

Patent

;T=

;

IB

''

1

Cell

.^

Battery
is placed in a chemically prepared cloth and not wrapped
paper, found in other cells. Set in a wall of chemical instead of
the bare can, the method used by others, this treatment so

The carbon used
in blotting

HOLDS THE MOISTURE CAPTIVE

ly^^'NGWATTMETFni
RAMPS.

;l

^i «•- J
ND

iirofrin MyVvittfyn'tfl
1

that neither heat nor cold can possibly affect

it.

is

Xm

SH^^~"~

the reason a hand-

Rock Island lasts nearly one-third longer than
The heart of the Rock Island is sound. There is

constructed
battery.
sistance,

That

a machine-made
less internal re-

more constant tension and better recuperative power than are possessed by any other battery made. Our Standard No. 8, cheaper in the long
run, does highest class work and is larger than
Standard No. 6, the regular size for general purDepartment A will send prices. Order a
poses.
You'll find immediate dividends in imbarrel.
proved service.

ROCK ISLAND BATTERY CO.
Ninth and Sycamore Streets

CINCINNATI, OHIO

DUNCAN ELECTRIC MFC.
LAFAYETTE

INDIANA,

CO.
U. 8. A.

WESTERN ELECTRICIAN
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September

i,

1906

Top of the Heap

Getting on

like

is

But

climbing a greased pole.

we

are there,

So

if

and we expect to

stay.

you want the best product of

the lamp maker's

art,

get

AWYER-MAN

TNI NEW TYPI

THEY ARE MADE BY

GROWING LI1P OOSIPA8
WORLD
IN THE
AND SOLD BY "THE
JMGHOUlE ELECTRIC IIP MFQ. GQN
ALL PRINCIPAL CITIES
WHO HAVE OFFICES

'HI

FASTEST

I

Small

IM

Work

1=20, 1=12, 1=8

Motors

Horsepower

Direct Current, 110-220 Volts, Alternating Current, 3,000^7,200 and 16,000 Alternations, 100-230 Volts

8

.

".

Base adjusted for any position, motor being connected to a lamp socket
by means of a flexible cord and plug the same as an electric lamp. Started and
stopped by an ordinary snap switch.
A two-step grooved pulley is provided,
suitable for round belt or cord, the larger step giving about twice the speed of
the smaller.

Special pulleys furnished if desired.

Write

for Circular 1128, describing

our small motors
Coffee Grinder Driven b> Small Motor

Westinghouse

&

Electric

Mfg. Co.

ADDRESS NEAREST DISTRICT OFFICE
Atlanta
Baltimore

Buffalo

Cleveland

Detroit

Chicago

Dallas

Boston

Cincinnati

Denver

Los Angeles
Minneapolis

For Canada:

Canadian Westlnghome Co., Limited, Hamilton. Ontario.

New Orleans
New York
Philadelphia
ilexlco: Q.

&

O. Branlff

San Francisco

Pittsburg
St. Louis
Salt

&

Lake

Seattle

City

Co., City of Mexico.

Syracuse

September

i,
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Troubleless Transformers
The kind

that

have

Perfect Insulation
Just wanted to ask you

if

you have found a remedy for that Transformer

Trouble that has been worrying you through the hot weather.

Maybe you

not half enjoy your vacation for having to wonder what you are going to

what you are going

to say

when

that extra

Lighting Load

comes on

did

do—

for

Fall

and Winter.

We
story

have

made some

and we

will

formers did not
fix

that trouble

tell

know
if

you

recent investigations of such conditions.

you confidentially.

It's

Wayne Trans-

Stations using Fort

We

there was such a thing as Transformer Trouble.
will write

us about

a short

will

it.

Send

for o\ir Bulletin 1081

This cross-section through our

A

Transformer shows
the neat and compact design
and the short magnetic circuit,
with SLrraLngement of coils.

Type

Sales Offices
Atlanta
Chicago
Grand Rapids

Boston
Cincinnati

New York

Philadelphia

"Wood" Systems
Fort Wayne
Indiana

Sales Offices
Pittsburg

San Francisco

Seattle

St. Louis

St. Paul

Syracuse

Yokohama

WESTERN ELECTRICIAN

26

w

September

INSULATED WIRES
CABLES

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

HAZARD MANUFACTURING COMPANY

BREAKERS

The Switchboard Equipment

Highest grade* for electrical insulation and mechanical purposes, In sheets,
tubes, rods

and

Crosby, Craft

&

VULCANIZED FIBRE

CO.,

Wilmington. Del.

-

KARTAYERT
HARD AND FLEXIBLE FIBER

Prices

RODS AND TUBINO.

IN SHEETS,

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

CHICAGO: Francis Raymond

Co.

Catalogues and samples on application.

special shapes.

Company
for Bulletins

Chicago

VULCANIZED FIBRE

BETHLEHEM,

PA.
and Low

New York

Wilkesbarre

ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

CLEVELAND:

1906

A Dn
HA7
AND
MLMnU

<H> CIRCUIT

Ask

I,

JLAHTTFACTUKED BY

THE KARTAVERT MANUFACTURING CO.

Wilmington. Del.

ANOTHER OF THE 1 ,OGO THINGS
YOU CAN DO WITH

The Bastian

"CONDULETS

Electrolytic

919

Meter
for Direct

Current

Ower

20,oqo in use .in
GreatBritain andEurope.

No

WHEELS

COMMUTATOR
JEWELS, COILS
nor

A thousand styles All sizes
HOW ARE YOU DOING IT NOW?
THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES

PERMANENT

MAGNETS.

OUT OF OR INTO CONDUIT
man

Condulets to the electrical
Manufactured by

T's "

are what

" L's " are to

and

WRITE FOR COMPLETE CATALOGUE

Crouse-Hinds Co.

Bridesburg

MANUFACTURERS

Philadelphia, Pa.

CHICAGO BRANCH OFFICE

70 W. Jackson Boulevard, CHICAGO

FRANCIS RAYMOND,

FACTORY, SYRACUSE,

1635 Old Colony Bldg., Chicago,
WESTERN REPRESENTATIVE

NEW YORK.
I-F 'Veu Don't

111.,

The Duntley Air=Cooled
"We have
"The two

seven in constant use.
drills are

drills are

drill

Consider them great time savers.'

giving good satisfaction.

Money

The

We

Best Shops

R.

HOE &

CO.,

NEW YORK

consider that they have paid for themselves several
GLASS CO., PITTSBURG
AHERICAN

WINDOW

very satisfactory.

has paid for

itself in

out it."

year ago

so

PACIFIC

We

have ordered two more.

They

we purchased one

saving in time

are great time savers."

STEARNS CO., CLEVELAND
during two months' use. We could not get along withCHICAGO COACH & CARRIAGE CO., CHICAGO

THE

"The

CINCINNATI.

Uss :m- \A/e>

Electric Drills

times."

"The

N. Y.

BRANCHES

In

FROM THE ATLANTIC TO THE

CHICAGO

TO USE CONDULETS.

plumbers and steamfitters.

Helios Mfg. Co.

"A

IS

F. B.

we could hardly keep house without it."
LOS ANGELES AUTOfiOBILE CO., LOS ANGELES

of your drills and will say that

CHICAGO PNEUMATIC TOOL

CO.

NEW YORK

I.

$3.oope»Amm. KBaags&ffsffig

IHIX,

CHICAGO, SEPTEMBER

asaa

1906.

8,

10

Cemts a copy.

No.
jff

^ff

.'KCHfl

SIMPLEX

WIRES AND CABLES

"Coming

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
h

gent
h«xson.

S

T R
r.

The Simplex Electrical

Monatfnock Block, CHICAGO.

I

Jefferson

New

1893-World's Fair,
Medal for Rubber Insulation.

York

Manson Tape, Candee

THE OKONITE

rSlSJIi^V^ "««

*fc\tt.Afi

{flu

v

Ground

Clamp
For connecting telephone ground wires to
pipes and cables. Cheaper tban a wrapped connection: as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent TeL Cos.
Samples free on application, Write tor list of

"""of" Wires

CO., Ltd.

other specialties,
Vonkars Specialty Co., Yonkers, N.

Geo. T. Hanson, •tiTI lupt
W.H.Hodilns, Secy.

253 Broadway, New Y«rk

St.

Chicago

1889—Paris Exposition,
Medal for Rubber Insulation.

off.

lOStl

LLBR

BOSTON, MASS.

Sole Manufacturers of

Okonite Wires, Okonite Tape,

Ajax Line
Material Go.

12-14 South

cast their

shadows before."

Co.,

THE STANDARD FOR
RUBBER INSULATION.

TRADEMARK.
Keg. D. S Pai

10 State Street,

events

CONDUITS FOR INTERIOR WIRING

American

Y., U. S. A.

Western Electric Co,, Agents

Circular
New

Cbclacti, M-iia.,

Loom

Co.

York, Cblcaio, S«n Frtrtcl ^

B.C. Roberts Electric Supply Co., Philadelphia, Pa.

INDIANA RUBBER AND INSULATED WIRE GO.

CRESCENT RUBBER INSULATED

WIRES AND CABLES

MANUFACTURERS OF

PARANITE RUBBER COVERED
WIRES AND CABLES
Underground, Atrial,

Submarine and Insid*

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES
All

RICHARD WILLIAMSON
PRESIDENT

at Factory

l-T-E

JONESBORO, IND.

WILLIAMSON & CO.

MANurACTUKER* of

GAS, ELECTRIC

AND DEALERS

CUTTER ELECTRICAL CO..

Office

and Factory, TRENTON, N. *

i

M.KI.EIN

KLEIN'S

SON

TOOLS

For Electrical Worker*

and Line Builders.
KLEIN & SONS.
PHILADELPHIA 81 MATHIAS
Chicago.
W Van Huron St.

III.

AND COMBINATION FIXTURES

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

National
India

IN

WASHINGTON STREET,

6.

Send 2c stamp for new catalogue No. 6 of

CIRCUIT BREAKERS

UMMACH.
BCC'Y AND TRCA*.

CHATJ. E.

R.

88-90-92 W.

Wires Are Tested

Main

83 b'arClAYSTBEET.

list

N.

CHICAGO

R.

1.

Rubber

Co.'s

RUBBER COVERED

CABt.ES.
WIRES AND
FACTORY: BRISTOL.
OFFICE AND

TRANSFORMERS
KUHLMAN ELECTRIC

pass Inspection

MAIN OFFICE:
A US Liberty St.. New

WESTON

TRADE-MARKS on oar tags. We also

INSTRUMENT
Works, Waverly Park,

regular

658 Mission St

**

J.

Our Semi-Portable Laboratory Standard Voltameters and Ammeters are

the instruments from disturbing Influences of external mag-

still

!

Weston Standard Illuminated

T>ial Station Voltmeter
"Flush Type."
Style B.

New York

SJraite

Gtyts

<8>

©rato-ilark guarantees quality.

better.

They are the most reliastandards for
Laboratory use.
ble, absolute

netic fields.

88.

7 Otis St.

Our portable instruments
are recognized as standards
throughout the civilized
world.

ively shields

terstrane No.

CO..

NEWARK, N.

SAN FRANCISCO:

BOSTON:

102 Desplalnes St.

circuits.

Staodard Portable Dire^
Current Voltmeters and
Ammeters, but are much
larger, aud the working
part-* are
inclosed in a
neatly designed dust-proof
cast-iron case which effect-

Klectrlc&l IriatrnrncTit Oo., Rlt-

Crlmshaw and Competition Tapes and Splicing Compounds.

ammeters, Wattmeters
and Voltmeters, for Alternating and Direct Current

upon the
same general prin-

constructed

PARIS, FRANCE—E.H.Cadtot,
Rue 8t. Oeorgea.
BKRLIN— European Weapon

CHICACO

Weston Standard

Station Instruments.

12

Main 1664

Tel.

Portable Direct Beading
Voltmeters and Millivoltmeters. Ammeters and Mil-

These Instruments are
our

HOFFMANN

Raven Black Core

manufacture

CHICAGO:

BRANCHES:

York.

Illuminated Dial

as

W. JACKSON BOUL.

I.

INSULATED WIRE COMPANY,

ELECTRICAL

VMain Office and

ciple

71-75

Raven White Core

and carry the above

NEW YORK
114. llo

R.

AND MACHINE WORKS
MODEL
Experimental Work a Specialty

ELKHART, IND.

CO.,

Crlmshaw

ALL OUR WIRES

EMIL

R.

LONDON BRANCH.— Audrey
Houpe, Ely Place, Hoi born.

Offlce-74 Corttandt Street

©he
Nmb fork

ffiart

Ufa.

IBnatott

(Ha.,

%nxtfatb, CUnttn.

fflfttragn

aJarottta,

©nt
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THERE ARE NO BETTER

ROTARY CONVERTERS ON

THAN THOSE
Machines

Our Rotary

in

Operation

BUILT BY

Take

THE ALUS-CHALMERS

,T
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HE MARKET

CO.

Years Are, Without Exception, Rendering the Full Service Required

for

Converters

We

September

Embody Every Modern Improvement

Contracts for Equipping

Power

Stations,

Electric Lighting Plants and Electric Railway Lines
For the Power House Choose Whichever Type

Steam Turbine

of

Prime Mover Best

Reciprocating Steam Engine

Suits

Hydraulic Turbine

WE WILL BUILD THE COMPLETE GENERATING
ESPECIALLY DESIGNED FOR THE SERVICE

Dallas, Texas, Wilson Bldg.
Deadwood, 8. D.
Denver, Colo., McPhee Bldg.
Detroit, Mich., 800 Union Trust Bldg.
El Paso, Texas,

Guaranty Trust Bldg.

Kansas

UNIT

FOREIGN SALES OFFICES.
Mo.,

City,

The Dwight

Bldg.,

and Tenth St
Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.
Oakland, Cal., Room 21,906 Broadway.
cor. Baltimore Ave.

Omaha,

Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frlck Bldg.
St. Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
San Francisco, new office Atlas Bldg.,
602 Mission St

London

533 Salisbury House, Finsbury Circus, E. C.
„„ The Corner House.

Johannesburg, South Africa

FOREIGN SALES AGENCIES.
Auckland, New Zealand
John Chambers & Son, Ltd.
Buenos Aires
Donnell oV Palmer
Johannesburg, South Africa
Herbert Ainsworth (for Rock Crushers Only)
Lima, Peru
Henry Guyer
Manila, P.

Bryan-Landon Co.

I

Melbourne, Australia
Perth, West Australia
Valparaiso, Chile

Seattle, Wash., 316 Occidental Ave.

Yokohama and Kobe, Japan

Scranton, Pa.

Shanghai,

Canadian

Gas Engine

AND FURNISH ALL AUXILIARY ELECTRICAL EQUIPMENT

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., State Mutual Bldg.
Buffalo, N. Y., Elllcott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., First National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.

Your Requirements

Representatives,

China

AlKs-Chalmers-Bullock, Ltd,,

MontreaJ

Knox, Schlapp

&

Co., Propy. Ltd.

Frank R. Perrot
John R. Beavar
The American Trading Company
The American Trading Company

—
September
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TheElectric PHILADELPHIA
StorageBatteryGo.
MANUFACTURER OF THE

"Gbloribe Hccumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting,

etc., etc.

PRICE LISTS AND DESCRIPTIVE BULLETINS

FORWARDED UPON BEQUEST
SAXES OFFICES:

Philadelphia.
New York,
Boston,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide..
Wainwrieht Bide.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bide, Annex.
Citizen's Bldg.
525 Thirteenth St.
Canadian General Electric Co., Ltd., Toronto
Mexico: Charles L. Seeger, Primera de Humboldt No. io, Mexico City
.

'

,

Kearney
PATENTED

OCT. 10,'05

Clamps
For Supporting Electric Light and

From 3-0

to

Power Cables
1,500,000 C. M.

of

Saves money, saves line loss, saves cable, folder and
no cumbersome joints. You know as well as anyone you can't make a joint as good as the solid wire. Your
joint may look all richt on the outside, but do you know
positively that it is all right on the inside?
tape,

THE KEARNEY CABLE CLAMP
all guesswork.
Your experience will tell you
Send us a trial order for 25 or more, by prepaid
freight on 30 days' time. Send the
back if they don't suit.

eliminates
that.

m

W.

Write

miles

for

Tha
I

Dull Inint

MB nail

JUIIll

Pn

Ota. Offices: 29 W. 34th

NEW YORK

III!.,

PLATINUM
Reslitance wires to specifications.
Protective fuses for small currents.

GOLD MIDAL
A

Clark Ontermlal
position, rorti-md, Orafoa, im.
HMV YORK OFFICE: UO Liberty Btraet.

Livll

St.

CITY

Branch

Selling;

Agencies

Wrlto

NEW
:

Denver, Colo.; Pittsburg, Pa.;

Chicago,

Cincinnati,

111.;

St. Louis, Mo.; St. Paul,

PLATINUM

ST. LOUIS

-

Taylor Bldg., Cortlandt

St.,

New York

lorn

Full Particular* of

Our

VERTICAL TYPE

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

0..

Bum.

forms of

All

^sv

electrical contacts.
|

».

Grand Prize

inc.
CO.,
co.,
BAKEK,

Universal Exposition
ST. LOUIS, 1904

Vtco-Fr-I.
BAKER, FrM.
O. VI.
408-414 N.J.R.R.Av., NEWARK, N.J.

O. O.

203

CO.,

TROY, N.

Y.

PLATINUM

Ignition fuses for torpedo and mining operations.
telegraphy.
Special forms
forme for wireless telegraphy,

baker &

2nd Street

STURGESS WATER-WHEEL GOVERNORS

Catalog

In use*

N.

Eastern Office:

FORIY KEARNEY CABLE CLAMPS

Over

25,000

203

Saved on tliif pole at Tni.eVa Ka«.,
by the Topeka Edison Co., by using

/*/)aWsrco

BRO.

MANUFACTURERS

S250

£C counn/werfr.

MATTHEWS &

N.

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Abeles

& Taussig

18

Chicago Mica Co

M A St.

10

R

Acme Wire Co

3

C.

Alton Machine Co
A Jax Line Material Co

4
1

Chicago Pneumatic Tool Co. .22
Chicago Telephone Co
16

2

Columbia Incand. Lamp

Allls-Chalmers

Company

American Arc Lamp Co
32
American Battery Co
14
Amer. Circular Loom Co
American Conduit Co
14
American Diesel Engine Co.—
Amer. District Steam Co
15
—
Amer. Elect'l Supply Co
Amer. EL Telephone Co
17
American Electrical Works.. U
I

Arnold Co., The
Automatic Electric Co

Babcock

14
16

—

A Wilcox Co

Badt, F. B
Bain, Poree

14

& May

11

Baker & Co., Inc
Baker A Co., W. E

3

P. E.

12

Co..

Cope, T. J
14
Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Co
4
Crolius A Son, E. R
Crouse-Hlnds Co
13
Cutler-Hammer Mfg. Co.. ... 4
Cutter Elec. A Mfg. Co
1

—

—

A W. Fuse Company
Dearborn Drug A Chem. Wks. 15
Devlne Co., Joseph P
10
Diamond Meter Company
17
Directory, of Engineers
14
D.

,

Dixon Crucible Co., Joseph.. 15
Driver-Harris Wire Co
6
Duncan Elec. Mfg. Co
11

14

Beardslee Chandelier Mfg. Co.—

—
—

BeldenMfg. Co
Benjamin Elec. Mfg. Co
Berthold A Jennings
BlisellCo., The F

18
16

A

Mfg. Co
Bossert Electric Construction

Blake Signal

Co
Bruer, Will

F

—

.

.

"For Sale" Advertisements.. 12
Ft. Wayne Elec. Works, Inc. .11
Fostoria Glass Spec. Co.,

Fowler

&

Co.,

JohnH

The.—
18

5
13

4,12

Wire A Mfg. Co. 10
Ohleac o ina. Wire & Mfg. Co. 4
.

Hazard Manufacturing Co...—

—

Co
Hensel ACo., John A
Helios Mfg.

7

General Electric Co
General Storage Bat. Co
Gest.G. M
QJeason,

Fox*

John L

8, 10

A

Co.,

James

15

—

Lindsley Bros. Co. The
Loud's Sons Co., H. M
Ludlow Valve Co
,

...

W

14

10

—
Machado & Roller
Maine Hub Mfg. Co
18
Manhattan El. Supply Co....—
N

22

Marion Ins. Wire A Rub. Co.—
Matthews A Bros. W. N ... 3, 11
McCandless, H.

W. A Co

14

McLennan A Company, K. ..10
....14
McRoy Clay Works
10
Mica Insulator Company

Holmes Fibre-Graph. Co
Humphrey, Henry H
Hunt A Co., Robt.W
Holophane Glass Co

—

Illinois Central Ry..

12

14
14
14

A Ins. W. Co....

1

India Rubber A Gutta Percha
Insulating Company
International Elec. Meter Col3
International TeL Mfg. Co. 17

AW. B

14

Kartavert Manufacturing Co.—
Kellogg Switchboard A Supply Company
17,18
Klein A Sons, Mathias
1
Kohler Brothers
14

Kuhlman

Electric

Co

Ad vs

Miscellaneous

14

La Fayette

12

Leather Preserv. M. Corp

Elect'l Mfg.

Co..—

—

Pass

Co

18

—

A Seymour
A Sons

Perrlzo

18

Eugene F
11
Phillips Insulated Wire Co... 11
—
Phoenix Glass Co
Phosphor-Bronze S. Co
15

Phillips,

Pignolet, L.

M

10

—

Plume & Atwood Mfg. Co
Porter Cedar Company

18

Pratt Institute

Lamp

Co.. 8

Standard Elect'l Mfg. Co. .—
Standard TJnderg. Cable Co... .—
Stanley G. I. Elec. Mfg. Co-.

star Expansion Bolt Co
Steel

16

—

QainMfg. Co

&

W. C
Stow Mfg. Company
Sterling

Son,

18

—

Stromberg-Carlson Tel. Mfg.

Company

17

Sturgess Engineering Dept.. 3
Switchboard Equipment Co. 13

14

Torrey Cedar Company

12

Monarch Elec. Mfg. Co
7
..—
Morse, Frank W
18
Moss Tie Co., T.J
MottlronWks., J. L
16
Mueller Company, William.. 18
10
Munsell A Co. Eugene
,

Rail Joint Co., The
3
Relsinger, Hugo
5
Reynolds El. Flasher Mfg. Co. 10

Robbins A Myers Co
Robertson A Sons, Jas. L

National
National
National
National

Battery Co

7

Brake & Elec. Co. .23
Carbon Co
10
India Rubber Co.
1
1
New York Ins. Wire Co
Niagara Tachometer A InI....11
strument Co
North Electric Co
Northern Elect'l Mfg. C0....1*
Northern Pacific R. R
5
Novelty Incan. Lamp Co

J.

MacGovern &

—

1

—
14

Vuloanized Fibre Company. .22

—

—

A

22

Co... 12

Ruebel A Wells
14
Runzel-Lenz Elec. Mfg. Co..—

. . .

—

Okonite Co., The
Oneida Community, Ltd
Osburn Flex. Conduit Co

Rossiter,

18

11

Rock Island Battery Co
Roebling's Sons Co.,

1

10

16

—

Michigan College of Mines.. 14

—

. .

Sorensen, P
Speer Carbon Co
St. Marys Incand.

.

Pacific Coast Pole

Manross, F.

16
15

3

.

1

12

OstranderACo., W. R
Otto Gas Engine Works

18

,

Highland Park College.
Hoffman, G.
HofTmann, Emil R
Holden Anchor Co

Jeffrey Manufacturing Co .... 15

M

Chicago Edison Co

A Insurance Co....—

Indiana Rub.

Edison Decorative A Miniature Lamp Departm't
10
Edison Mfg. Company
12
Electric Storage Battery Co
3
Elect'l Trades Exposition Co.—
Electrician Pub. Company ... 9

1

In-

Jackson, D. C.

Bntterneld Construction Co. 14
ByUesby A Co., H.
14

Ohio. Fuse

HartMfg. Co
Hartford Steam Boiler
spection

Leffel

—

Co

18

15

Central Electric Co
Century Electric Co

Haller Machine

18

—

Buckeye Electric Co.
Buckeye Engine Co

6
Gould Storage Battery Co
Greer Brokerage Co., J. C....18
12
Gregory Electric Co

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company
Western Lumber & Pole Co.

A Cable Co

. .

12

Samson Cordage Works
12
Sandwich Pole Changer Co..—
—
Sargent A Lundy
—
Sawyer-Man Elec. Co
Schott.W.

H

SchuremanCo., J. L
Seymour Mfg. Co

14

—

7

.

18

Westinghonse Electric &
Manufacturing Co
19,20
WestinghouseMachine Co.. 19

Weston Electrical

Inst. Co.

Willard Storage Bat. Co
Williamson A Co., R
Willis,

G.M

Wilson

Co., Jas.

.

.. .1

7
1

14
I.

M

Worcester Company,
WrigleyCo. Thos

18
C.

H

18

—

22

Simplex Electrical Co., The... 1
18
Simplex Elec. Heating Co

Classified Index o* Actvertisements See

10

. .

.

Safety Ins. Wire

—

Yonkera Specialty Co

1
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ALL STYLES

MOTORS

1906 FAN

FOR DIRECT AND ALTERNATING CURRENT
AWAITS YOUR INSPECTION AND APPROVAL
and See Them or Write

Call

for Prices

CHICAGO EDISON COMPANY
TELEPHONE
MAIN 1280

139

ADAMS STREET, CHICAGO

C & H Crane Controllers
FOR HEAVY DUTY
These controllers are of the strongand most rugged construction, hav-

ALL SIZES

A. G. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

C-W ALTERNATORS

est

ing been designed primarily for steel
mill service.

The resistances are of the cast iron
grid type, with easily accessible connections.
There are a multiplicity of contact
on each arm, therefore if one is

fingers

burned, the carrying capacity
diminished.

is

little

This
is
not true of controllers
having only one or two fingers.
Fingers are of drop forged copper,
made to jig and interchangeable.
The contact segments are held in
place by counter-sunk screws.
This construction permits smoothing
the segments with a file without removing them from the front.
Insulating parts are few, there being
but four flat pieces and two large insulating bushings.
No small parts, no
bending of mfca insulation around
the corners.

Send for

"Bulletin

59

Two

In a hurry?

We may have just

in

our Chi-

Ask

for our Generator Bulletin

No. 53T.

for full description

The Cutler-Hammer Mfg. Co.
MILWAUKEE
Boston

what you want

cago stock.

COMPANY

f+lQf

New York

300 and 350 kilowatt output.

A. C. Generators.

Chicago

AMPERE,
CHICAGO OFFICE:

^i?

NEW

JERSEY

OLD COLONY BLDG

Pittsburg

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

ST.,

NEW YORK

WORKS: HARRISON,

N.J.

September
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ILLUMINATION
By The Columbia. Method
ha.s

many

Just a few here:

advantages.

The COLUMBIA LAMP has greater spherical candle power than other
The COLUMBIA LAMP consumes less current than other lamps.
The COLUMBIA LAMP gives more light and has longer life than other

lamps.
lamps.

General Sales Agents

264-266-268-270 Fifth Avenue.

YtiimV

^^^

CHICAGO

™NEW

INCANDESCENT

LAMP!
\A/E,

too,

make incandescent lamps

workmanship beyond

good quality,
below others, quality

of exceedingly

criticism, prices

"ADVANCE*
Resistance Wire
Absolutely no corrosion under any conditions

considered.

We
antee

give a

life

and ship

guarantee, a maintenance of candle power guarwhat our customers call for. No 104-volt

just

lamps for 115-volt circuit, to give momentarily high candle power
and short life, in our shipments.
Two factories with sufficient working capital and experienced
employees produce one result, namely, good material and satisfied
customer
Get busy with us and secure our prices on a barrel of
lamps. Shipments same as samples, as we make our own sample
lamps, something not always done. With our ELK new lamps
and NOVELTY renewed lamps we are in position to supply all
Be sure to mail your inquiry to the
classes
of trade.

NOVELTY INCANDESCENT LAMP
PANY,

St.

proper hands.

Marys. Penna.,

so

that

it

will

COM-

Especially

recommended

measuring

instruments

apparatus

for

and

which the wire

in

is

repeatedly heated and cooled.

Furnished also

in

Ribbon and Sheet

DRIVER-HARRIS WIRE

reach the

Harrison,

New

Jersey

CO.

—

.
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Storage Battery
Will Do for You
a

Does the load on your plant
to run

an engine

few

for a

you compelled
do other conditions prevail

fluctuate heavily, are

lights, or

which interfere with satisfactory and economical operation?
Let us have your problem and we will carefully investigate your
conditions and submit a detailed report and estimates of the
advantages mechanical, electrical and financial -'of a Gould
Storage Battery to you. Write for our bulletins and facts.

—

—

MAIN OFFICE

SALES OFFICES:

BOSTON— 89

|}m^®fl)|r|i

State St.

CHICAGO-Rookery

Building

SAN FRANCISCO— 1701

TORONTO- 66

Geary

Wellington

St.

1

West

New York

City

Works:

W.

St.,

:

34th Street

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjuster*, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W
Anchors, (Guy).
Holden Anchor Co.
Matthews & Bro., W. N.

Annunciators.
Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander & Co., W. E.
Wesco Supply Co.
Western Electric Co.
nodes, Nickel and Copper
Seymour Mfg. Co.
Uutterlea ana Jars.
Bissell Co., The F.
Central Electric Co.

Edison Mlg. Co.
Manhattan Elec. Supply Co.

Bock Island Battery
Wesco Supply Co.

Co.

Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander&Co., W. E.
Wesco Supply Co.
Western Electric Co.
Belt Dreiilng.
Dixon Crucible Co., Jos.
Leather Preserver Mlg. Corp.

_

.„

Leather Preserver Mlg. Corp.

Boiler Compounds.

Dearborn Drug & Chem. Wks
Holler*.
Babcock & Wilcox Co.

Bolts, Expansion.
Star Expansion Bolt Co.

Bolts, ToggleWrigley Co.,Thos.

Bootes, Electrical.
Electrician Publishing Co.

Boxes, Junction.
Bossert Elect. Const. Co.

Boxes, Moulding.
Qleason, John L.
Brass, sheet and Rod.
Plume 4 Atwood Mlg. Co
Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.

Cable Clamps.
Matthews & Bros., W. N.

Cable Hangers.
Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling

M aehla ery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and
Plato*.
Central Electric Co.
Relslnger, Hugo.

Elec. Co.

Jeffrey Mlg. Co.

Plume 4 Atwood Mfg. Co.

Chains, Galvaalssd.
Oneida Community, Ltd.
Olroult Breakers.

Cutler-Hammer Mlg. Co.
Ft.

Wayne

4

Mlg. Co.

Elec.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.
Westinghouse El. 4 Mfg. Co.
Clamps, Cable.
Matthews & Bros., W. N.

Clamps. Ground.
Yonkera Specialty Co.
Cleats.
Blake Signal

4

Mfg. Co.

Olastors.
Benjamin Elec. Mfg. Co.
Plume 4 Atwood Mfg. Co.

Coal and Ashes HandUna; Machinery.
Jeffrey Mfg. Co.

Coal Mining: Machinery.
Allts-Cbalmers Company.

Colls

and Magnets.

Aeme Wire

Condensers, HIectrle.
Stanley— G.

I.

Central Electric Co.
Crouse- Hinds Co.
Gest, Q. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.

Co.

Western Electric Co.

Ft.

Wayne

Elec.

Machado &

Co.

Wks.

Inc.

Roller.

Subway.

Westinghouse

Qest, G. M.

Weston

Contractors and Electric
Light Plants.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake & Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse El. 4 Mfg. Co.

4

El.

Mlg. Co

Electrical Inst. Co.

Electro-Magnets.
Acme Wire Co.
tsieotro-Platlng- Blach'y
Crocker-Wheeler Co.
General Electric Co.
i'J

Conveyors.

leva tors

Jeffrey Mfg. Co.

Enameled Ulnva.
Star Expansion Bolt Co.

Engines, Uas, Gasoline

and

Oil.
Allls-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Controllers,
Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Cord.

Westinghouse Machine Co.

Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Pins

Cross-Arms,
Brackets.

and

Berthold 4 Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Cut-Outs and Switches.
Bissell Co.,

The

F.

BosBert Elec. Const. Co.
Central Electric Co.

Chicago Edison Co.
Crouse-Hlnds Co.
Cutter Elec. 4 Mlg. Co.
Ft. Wayne Elee. Wka. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Sorensen.'.P.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. 4 Mlg. Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Drying- Machinery.
Alton Machine Co.
Devlne Co., Joseph

P.

BIssellCo., TheF.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake 4 Elec. Co.
Northern Electrical Mfg. Co.
Robblns & Myers Co.
Stanley—Q. I. Elec. Mfg. Co.
Stow Manufacturing Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

WeBtlnghouse

El.

4

Mfg. Co.

HIectrle Heating Appl.
Simplex Elec. Heating Co.
Western Electric Co.

Bleetrle

Hallways.

Allls-Chalmers Co.
General Electric Co.

4 Mlg. Co.
Bleetrieal and MechanWestinghouse El.

ical Burlneers.
Arnold Co., The.
Co.,

W.

I.

Bntterfleld Construction Co.
Byllesby 4 Co., H. M.
Humphrey, Henry H.
Hunt 4 Co., Bobi.

W

Jackson, D. C.

4 W.

Allls-Chalmers Company.
Buckeye Engine Co.
Westinghouse Machine Co.

Fans and Fan Motors.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Bobbins 4 Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL 4 Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.
Field Coils.

Acme Wire

Co.

Fittings.
Plume 4 Atwood Mfg. Co.
Fixtures, Adjustable,
Morse, Frank w.
Fixtures, Gas and Blec.
Beardslee Chandelier
Williamson 4 Co. R.

Mf g.Co.

,

Flashers.
Bissell Co.,

TheF.

Haiier Machine Co.
Reynolds EL Flasher Mfg. Co.

Wesco Supply Co.
Flexible Shafts.
Stow Mlg.

B.

Eohler Brothers.
Northern Electrical Mlg. Co.
Buebel & Wells.

Chicago Fuse Wire 4 Mlg.Co.
D. 4 W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company,

Stiver, Sheet

and Wire.

and

Shades.

Fostoria Glass Spec. Co.,
Haller Machine Co.
Holophane Glass Co.
Phoenix Glass Co.

The

Wesco Supply

Co.
Electric Co.

Western
Governors, Water Wheel
and steam Turbine.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.
Heating (B x h a a s «
Amer. District Steam Co.
Holders. Ine. Lawns.
Morse, FrankW.

Hydraulic Machinery.
Alton Machine Co.
Allls-Chalmers Company.

Indicators.

L.

Induction Coils.
Co.

Kartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.

Munsell 4 Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co
Okonite Co., The.

Phillips Insulated Wire Cc
Simplex Electrical Co.
Standard Underground 0. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL 4 Mfg. Co.

Lamps, Are.

American Arc Lamp Co.
Bissell Co., The F.
Central Electric Co.
Ft. Wayne Elec. Wks. Inc."
General Electric Co,
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley—G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL

Lamp

4

Lamps, Incandescent.
The F.
Buckeye Electric Company.
Bissell Co.,

Central Electric Co.

Chicago Edison Co.

Lamp Co.

Columbia Incan.
Edison Decorative
ture

Lamp Dept.

4

Minia-

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

W

Alphabetical Inde: of

and

'Wire

Sheet.

4

Baker

Co. Inc.

Amer.

Elect'l Supply Co.
Bissell Co., The F. .

J. L.

Pole Changers,
Sandwich Pole Changer
Poles and Ties.

Co.

Abeles 4 Taussig.
Berthold 4 Jennings.
Bissell Co., F.

The

Brner, Will F.
Fowler 4 Co.,John H.
Greer Brokerage Co., J. C.
Kellogg Switch. 4 Sup. Co.
Lindsley Bros. Co., The
Load's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrlzo 4 Sons.
Porter Cedar Company.
Sterling 4 Son, W. 0.

Torrey Cedar Co.
Western Lumber

& Pole Co.
, Jas. I. M.
Worcester Co., 0. H.

Wilson Co.

Polish (Metal).
Hoffman, Geo. W.

Portables.
Plume 4 Atwood Mfg.

Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Manhattan Blec. Supply Co.
Stanley—G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Linemen's Climbers.
Klein 4 Sons, Mathlas.
Magnets, Autom. Wound
Aeme Wire Co.
Man-net Wires.
(See Wires

and Cables.)

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munsell 4 Co., Eugene.

lee.

Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse EL 4 Mfg. Co.

Mining Machinery.

Allls-Chalmers Company.

Hoffmann, EmilR.

Motors

(Sse

Dynamos and

Motors)

Klein

4 Sons,

Mathlas.

Patent Attorneys.
Bain, Foree

4

May.

Phosphor Bronse.
Phosphor Bronze 8m, Co. Ltd.

Seymour Mfg Co.

Pipe Bending Machines.
Chicago Pneumatic Tool Co.
Wrigley Co., Thoi.

and Switches.)

ographs.
Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switchboards.

American El. Telephone Co
Automatic Eleotric Co.
Bissell Co., The F.
Central Electric Co.
International Tel. Mlg. Co.
Kellogg Swltchh. 4 Sup. Co.
Manhattan Elec. Supply Co.
North Electric Co.
Stromberg-Carlson TeL M.Co.

Chicago Telephone Co

Time Switches.
Bissell Co.,

Rail Joints.

The
Re-Windlnar—Repairs.
Rail Joint Company,

Klein

General Electric Co.
Co.
Western Electric Co.

Mfg. Co

Trucks, Bleotrle Car.

Gregory Electric Co.

Co.

Soldering; Sticks,
and Paste.

Westinghouse

General Electric Co.
Westinghouse Machine do.

Salt

Leffel4Co,, Jas.

Devlne

Co.,

Joseph P.

Vulcanised Fibre.
Vulcanized Fibre Co.

Acme Wire

Co.

Schureman

Co., J. L.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Spark Coils.
Acme Wire Co.
Speaking; Tubes.
Central Electric Co.
Elec.

Supply Co.

Ostrander 4 Co., W. R.
Wesco Supply Co.

Western Electric Co.
Specialties, Bleetrieal
Mfrs. and Designers.
Haller Machine Co.
Speed Indicators.
Niagara Tachometer 4 Instrument Co.
Niagara Tachometer
strument Co.

4

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and Cables—
Magnet Wires.
Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Bissell Co., TheF.
Central Electric Co.
Chicago Ins. Wire 4 Mfg. Co.

Crescent Ins. Wire 4 Obis
Driver-Harris Wire Co.
General Electric Co.

.

Co.

Hazard Manufacturing Co.
Indiana Bub. 4 Ins. Wire Co.
India Rubber 4 Guttapercha

Electrical Inst. Co.

Speed Recorders.

In-

Insulating Co.

Kellogg Switch.

4

Sup. 06.

Manhattan Elec. Supply Co.
Marlon Ins. Wire 4 Bub. Co.
National India Rubber Co
New York Insulated Wire Oo.

Spring*.
.

4

Allls-Chalmers Co.

Vacuum Drying

Solenoids.

Steel

Mlg. Co.

Tnrblne 'Water 'Wheels.

Son, E.
Western Electric Co.

Staples
Blake Signal

4

El.

Allis-Chalmers Co.

R

4

General Electric Co.

Turbines, Steam.

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.

Steel

Electric Co.
Elect'L Mlg. Co.
4 Elec. Co.
Stanley— G. I. Elec. Mlg. Co.
Wagner Electric Mlg. Co.
W«bco Supply Co.
Western Electric Co.
Westinghouse EL 4 Mlg. Co.

National Brake

"

TheF.

Eosslter, MacGovern 4
Signs, Blectrlc.
Haller Machine Co.
Sleeving, Braided.

Weston

Allls-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.

La Fayette

Pratt Institute.

Manhattan

Co.

Kuhlman

Alton Machine Co.

Schools and Colleges.

Crolius

Mathlas.

Ft. Wayne Elec. Works, Inc.
General Electric Co.

Rubber Machinery.

Bissell Co.,

4 Sons,

Transformers.

Wesco Supply

4

F.

(See Bolts, Toggle.)

Tools, Pnenmatle.
Chicago Pneumatic Tool

Cutler-Hammer Mfg. Co.

Westinghouse El.
Rosettes.
Pass 4 Seymour,

The

Toggle Bolts.
Tools.

Chicago Edison Co.
Gregory Electric Co.

Rheostats.

Manross, F. N.

Nippers and Pliers.

(See Out-outs

Tachometers and Tach-

Telephone Service.

Machinery.

AlllB-ChalmerB Company.
Jeffrey Mfg. Co.

Second-Hand Machln'y-

Matthews 4 Bros. W. N.
Lightning Arresters.

Switches.

Wesco Supply Co.
Western Electric Co.

W

Morse, Frank
Letters, Sign.
Haller Macnine Co.

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Eleotric Co.

Co.

Highland Park College.
Michigan College ol Mines

Incandescent—
Replaeers oz Cleaners.

Central Electric Co.

Power Transmission

Western Electric Co.
Westinghouse El. 4 Mfg. Co.

Lamps,

4 Co., John A.
National Battery Co.
Wlllard Storage Bat. Co.
Hensel

Supplies, Gonoral Blec.

Poles, Are Lamp.
Mott Iron Works,

Mfg. Co.

Guards.
Benjamin Elec. Mfg. Co.
Matthews & Bros., W. N.
Morse. Frank W.

Model and Machine Shop.

AlUs-Chalmeri Co.
Ludlow Valve Co.

Graphite Specialties.

4 Sons, Ju.

Chicago Kdlson.Co.
Indiana Rub. 4 1ns. Wire Co.

Mining Apparatus.

Seymour Mlg. Co.
Globes, Reflectors

Acme Wire

Machinery.

Alton Machine Co.

Insulators and Insulating; Materials

Ajax Line Material Co.

Co.

Bissell Co., The F.
Central Electric Co.

Robertson

Insurance Co.

Line Material.

Fuses and Fuse 'Wire.

German

4

Insulating

Ft.

Nteam).

Badt, F. B.

4

Engines, Steam.

Platinum,

Steam Boiler In

Central Electric Co.

Plgnolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mlg. Co.
Wesco Supply Co.
Western Electric Co.

J.

spectlon

American Electrical 'Works.

General Electric Co.
Helios Mlg. Co.
, International Elec. Meter Co.

Contractor, Electric

^o«r

F.

Diamond Meter Co.
Duncan Elec. Mlg. Co.

Conduit Rods.

Baker

The

Central Electric Co.

American Circular Loom Co.
American Conduit Company.

Wesco Supply

Hartford

(Recording and Testing.)
Bissell Co.,

A Iasnrsvnoe

Inspection

Bleetrieal Instruments.

Elec. Mlg. Co.

Conduits.

Cope, T.

4 Lundy.

W. H.

Stanley—G. I. Elec. Mlg. do.
WUlls. G. M.

Allls-Chalmers Company.

National Carbon Co.

Cutter Elec.

Schott,

4 Son, E. E.
McLennan 4 Co., E.

Dynamos and Hotors.

Chicago Edison Co.
Epeer Carbon Co.
wesco Supply Co.
Castings.
Alton Machine Co.
National Brake 4

Sargent

id.

Cro
Jrollus

Allis-Chalmers Company.

Western Electric Co.
Bella, Baueri, Etc.

Belting.

Commutator Com-

Okonite

Co., The.

t.n'.iiM.

Phillips,

Eugene

Gain Mlg. Co.

Phillips Insulated

Mlg. Co.

Stokers.

F.

Wire Oo

Roeblfng's Sons Co.,

Westinghouse Machine Co.

J.

A.

American Battery Co.
Chicago Pneumatic Tool Co

Runxel-Leni Kiss. Mfg. Co.
Safety Ins. Win A Cable OS.
Simplex Electrical Co.
Standard Underground Osble

Electric Storage Battery Co.
General Storage Battery Co.
Gould Storage Battery Co.

Wesco Supply 00.
Western Electric Company

Storage Batteries.

-t®

(Bee
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Manufactured by

THE WILLARD STORAGE
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RELIABLE

I

I
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CLEVELAND. OHIO

Amtmatktnr

Itttti

•Natinnal laifrnj
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ELECTRIC STORAGE BATTERIES
Branch

NEW

Offices:

BUFFALO,

YORK, CHICAGO

YOU ARE INTERESTED

IF"

earn

JOHN

WRITE!
and

the

Merits

N. Y.

IN

IT

WILL PAY YOU TO

WRITE!!
WRITE!!!
the MUCH CONTESTED BUT VICTORIOUS

Details

of

HENSEL STORAGE BATTERY
A.

HENSEL &

CO.,

II

and

1

3 ELDREDGE COURT, Mear Michigan Avenue

CHICAGO

E R AXO

DIRECT AND ALTERNATING CURRENT

IN
All Sixes

All Capacities

Write

CONSULT
THE MAP

for Bulletins

Nos.

For Every Service

8H and 8B.

TERN

®fc

a 111/

**J&-«- «f

"1 ST

T r\C AlVA P^ABv^T U S
an lV-s o^fegr E%8. \l

WRITE OUR
NEAREST HOUSE
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September

gwce&ih
One of the "Napoleons," so called,
in effect,

in

the lamp "organization"

—

not very long ago:

"Oh, what a splendid opportunity now for the right man to start
manufacturer!"

reported to have remarked

is

in

But he qualified this by saying that, unfortunately, the "right man,"

as an independent lamp

in his opinion,

was now

within the "organization."

He did not say that

meshes

it

of the net of the

was true, indeed, that one of the "right men" is perhaps now within the
"ORGANIZATION" and is retained at a high salary BECAUSE THE "ORGANI-

ZATION" FEARS THE BRAIN OF THIS MAN !
Of course

it

ZATION" notonly

retained

him— he

to have retained

is

a magnificent investment.

It

would have paid the "ORGANI-

him but even to have allowed him to have remained

in

"masterly

"weave" the "red tape"

of

which the

inactivity."

But he

"net"

is

is

not inactive.

He

is daily

woven, that binds you

to

engaged

in

that "16 or

helping to
18

cents per."

The Napoleon within the "ORGANIZATION" forgot, however, that
cannot possibly come out of one head.
others"(!) that can

He forgot that homely but

the good ideas in the world

trite

expression— "there are

have an idea or two.

WE, TOO, SAW THAT OPPORTUNITY AND

WE

all

IT'S

UP TO YOU TO HELP US MAKE THE MOS T OF

CAN GIVE YOU AS GOOD LAMPS AS THE "ORGANIZATION" AND

WE CAN SAVE YOU

MONEY.

WHAT MORE DO YOU WANT?

t\
\

to

060

Lamp*

*

dailu capacity _
<\$e Kotect "Uyevs: aria wsr

IT.

(m 6&w\-

8,

1906

—
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General Electric Company
Speed Regulating Rheostats
FOR MACHINE TOOL EQUIPMENTS
TYPE RA

Will reduce speed of compound and
shunt wound motors 50 per cent under
normal full load conditions and 25 per
cent at half load, by inserting resistance

armature

in

circuit.

Will safely carry current when motor
is overloaded 25 per cent.
Will operate continuously on any one
of ten speeds.
Will open motor circuit on failure of
voltage.
Type

RA

TypeRA Speed

Will automatically stop motor if shunt
broken and thus prevent " runaway" of machine. No=voltage coil is
connected in series with shunt field.

The General Electric Company has
a motor for every service, a controller for every motor and engineers to combine them properly
for any work.

field is

Speed Regulating Rheostat

125 Volts— 15 horsepower and larger.
250 Volts 7% horsepower and larger.
500 Volts— 10 horsepower and larger.

Regulating Rheostat

One-eighth to 10 horsepower inclusive.
250 Volts— One-eighth to 5 horsepower inclusive.
500 Volts— One-eighth to 7 % horsepower inclusive.
125 Volts

1057

Chicago

Office:

PRINCIPAL OFFICE:

Monadnock Building

SCHENECTADY,

N. Y.

In

Sales Offices
All Large Cities

The Western Electrician's
Seventh Annual Fall Trade Number
will,

as

usual,

be of the greatest interest and importance to

manager of the

local

come from.

orders

early interest in fall
ers
It

plant
It

—

will

and winter business, besides placing manufactur-

and dealers in touch with the
will

real users of their products.

be read and carefully studied by managers, engineers and

superintendents in the most important

United

To

States

insure

consuming

The Great Central and Western

receiving

the

consideration

States.

your goods deserve, you

announcement

will not fail to receive the attention

and we hope you will take advantage of
to increase the

demand

for

of the

district

should advertise them in this most desirable number.
ive

the

to the man on the spot where the
post him up and in general awaken

this excellent

An

attract-

of buyers,
opportunity

your product.

Trade Number will be dated September 15th, and in
order to insure a good location, permit us to urge you to forward
your order for a special announcement early.

Our

Fall

WESTERN ELECTRICIAN
EASTERN OFFICE.

150

Nassau

Street.

New York

Suite 507 Marquette Building, Chicago

WESTERN ELECTRICIAN
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Lamps

Edison Miniature

September

a money-saver and a practical de-

is

vice for operating annunciator systems,

NOVELTY DEVICES

and

gaslighters

of

bells

kinds,

all

without expense after
once installed. Wherever an all-day

absolutely

For use in electric flashlights, candlesticks, pocket lanterns,
carriage and bicycle lamps, clock lights for bedrooms, ruby
lanterns for photography, and for optical, dental and surgical
instruments.

alternating is available this instrument
can be employed to immense advan-

Write

tage.

All types supplied— accurately
rated carefully selected.

for bulletin.

'EVERYTHING ELECTRICAL"

—

Decorative

1906

ADAMS SECONDARY GENERATOR

.FOR.,

THE WESCO SUPPLY CO.

EDISON DECORATIVE AND MINIATURE

Telephone Lamps
Candelabra Lamps

8,

LAMP DEPARTMENT

Ft.

Worth, Texas

MO.

ST. LOUIS,

Lamps

General Electric Company, Harrison,N. J.
(512)

Of

Qualities* In any

all

Form at Lowest Prices

LET US HAVE YOUR INQUIRIES .WHEN IN
NEED OF MICA OF ANY DESCRIPTION-

MICA

QUICK AND AT THE RIGHT PRICES.
VALPARAISO, IND.
CHICAGO MICA CO.,

INSULATION

WE CAN

GIVE YOU

WHAT YOU NEED

EUQENF MUNSELL AND GO.
NBW YORK and CHICAGO

M.

Micanite, Linotape,

Cloth and

is

C. Compound, Empire

I.

For Years

Paper.

That

MICA INSULATOR

Standard

the

CO.,

Originators

NEW YORK and CHICACO

III

I

GeneraJ

HICH-DUTY
Type

AA

10

^\f

Type
For

New and

Old Work

UNION OUTLET SWITCH
PATENTS PENDING

WIRE
CHICAGO

A MFO. CO.

BUFFALO

.

191 Fifth Ave.,

J. P.

Y

VOLT-

AMMETERS

resistances. They are inexpensive and reliable. Send for cat-

alog of portable and switchboard voltmeters and ammeters,

L. M.

P10N0LET
New York

78-80 Cortland! St.

CHICAGO

YOU IVE>E>I3 IT!
Gale's Commutator

Compound.

T5TTTTT

LARGEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE-YOU MAY BE SURPRISED.

3-in-l

N.

Measure low and high voltages*
besides amperes and ordinary

Reynolds Electric Flasher Mfg. Co.

AND
IHPRECNATE

BROADWAY.

fine

HIGH TENSION TROUBLES ?
r

42

profit.
Are easy to sell.
Everybody with an electric sign wants one,
Write us today for particulars and prices. Also
pointers on electric signs.

*

F-.USe

BUUR
HIGH-DUTY

REGO FLASHERS
You make a

Approved by the Underwriters National Electrical Association. Takes all Standard Switches and Receptacles
Designed so that a two-gang box can be converted in to any number of gangs by reieaEing theclam pThese gangs are easily assembled with the aid of a screwdriver,
ingscrews and inserting "Spacers."
and fit together snugly, making a perfect and solid gang box for any requirednumberof switches.

CHICAGO
NEW YORK

u

Storage

Battery Co.

The Only Article Thai Will Prevent Sparking.
Will keep the Commutator In goad condition and prevent cutting.

NOW

CVIIIII
KIIaI
RCLCnnnil

DEVINE CO., BUFFALO, IM. Y.

gum

the brushes.

ft.

tt

PA
UUijRoom

8ole Manufacturers,
411, Inter

Ocean

Bldg., 130 Dearborn St..

CHICAGO.

DETERIORATE. EsTA

U.S.

428 MOONEY-BRISBANE BLDC.

METAL POLISH

POLISHES ALL METALS. B°

M

THE BEST

Absolutely will not

per dozen.
Send 50c. for trial •tick.
FOB SALE BY ALL SUPPLY HOUSES OR

50c. per stick. 85.00

W

Geo.W.

Hoffman

EHBHEMHa

FROM EVERY
POINT OF VIEW

COLUMBIA ENCLOSED ARC CARBONS
NATIONAL CARBON

"L*

COMPANY.CLEVELAND,0.

'
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EUGENE

Pres.

R.

PHILLIPS, V. P. C. B. WAQENSEIL, Treu. C. R. REMINGTON, Jr., Sec.

QsZhcAians

AMERICAN ELECTRICAL WORKS,
PROVIDENCE,

11

tSat

j6o/o*

BARE AND INSULATED ELECTRIC WIRE,

by holes for pins or rivets.

Railway Feeder and Trolley Wire,

STOMBAUGH CUY ANCHORS
BORE INTO THE CROUND

AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

WITHOUT DISTURBING THE

CABLES FOR AERIAL AND UNDERGROUND USE.

SOLID EARTH.

Watson, 26 Cortlandt St.
Chicago Office, F. E. Douohoe, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
J.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

R.

When in at the proper depth they are set. The strain
can then be put on without fear of any back give. You
are sure.
An anchor is as strong as its weakest part.
Stombaugh Guy Anchors have no weak parts.

I.

Showing the

FOREE

BAM

Patent Lawyer and Expert In Electricity and Mechanics
29 Tears' Practical Experience as Electrical and
Mechanical Engineer and Expert in Patent Causes

Telephones
GEORGE T. MAT, JR.
Automatic 8792 Patent Lawyer and Solicitor of
Harrison 792
U. 8. and Foreign Patents

""""USSr*

FOREE BAIN & MAY

*

B,ock

6 and 7 inch

The full rod is cast into the helix. Our experience
has shown that welds are dangerous in rods of less than
one inch in diameter.
The rods of Stombaugh Guy Anchors are not weakened

ELECTRIC LICHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Kbw York Stobe, W.

5,

Stombaugh Guy Anchors
HAVE NO WELDS

t

R. I.

The

5,

6

and 7

in. style.

N.

MATTHEWS
&
MANUFACTURERS

203

N.

Holds 12,500, 15,000 and
17,500 lbs. respectively.

W.

with Street Railway,
Electric Light and Telephone Companies.

Eastern Office:

Popular

PATENTS

2nd

203

St.,

LOUIS

ST.

-

BRO.

Taylor Bldg., Cortlandt

NEW YORK

St.,

Trade Marks, Labels. Copyrights—Corporations.
Hon. James H. Eckela
S. Comptroller of Currency
Commercial National Bank
Chicago
Hon. Edw. S. Lacey
Ex-U. 8. Jomptroller of Currency
Bankers National Bank, Chicago
Hon. Charles G. Dawes
Ex-U. 8. Comptroller of Currency
Ex-U.

Central Trust Co. of

111

,

Chicago

Hon. Hoke Smith
Ex-U.

S.

Secretary of the Interior
Atlanta, Qa.

Patent and Trade Mark Causes
REFERENCES BY PERMISSION
American Terra Cotta and C. Co. S we di eh- American Telephone Co.
Chamber of Commerce Bldg.
West Jackson Boul. Chicago
Chicago
Earth Manufacturing Co.
American Locomotive Equip. Co.
Elevators, Milwaukee, Wis.
and H. H. Gross, Prest., Chicago
The
Knickerbocker Company
Atlas Railway Supply Co. and
Jan. G. MoMlchael, Prest., Chicago Duet Separators, Jackson, Mioh.
Protection
Automatic Fire
Co.
Twin City rcapid Transit Company
Chicago
Minneapolis, Minn.
Chicago Battery Co., Chicago
Adams-Bagnall Electric Company
Cleveland, Ohio
Bankers National Bank, Chicago
,

NATIONAL CODE STANDARD
"0. K." Weatherproo! Wire.

Slow -Burning Weatherprool

and Ideal Wire.

AMDARD'

Prices

and Samples on Application.

MOTORS-DYNAMOS-FANS
ARE WELL MADE AND YOU'LL LIKE THEM
FOR ALL DIRECT CURRENT CIR
.THE ROBBINS & MYERS CO .

Wire Co.

Phillips Insulated

.

SPRINGFIELD, OHIO.

Absolutely Accurate Tachometers

Vertical
scales

graduated
in

accordance
with
customer's

Office

and Factory: PAWTUCKET.

RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CURRENT WATTMETER IN THE WORLD

requirements.

They

are

jG

adaptable

i

machinery.

:|/i,I::Ini:

upon

||

;

Full particulars of
our many
types

furnished

In 1905
The Western

Elec-

trician published

1042

pages of
matter and

reading
I:
•

1575 illustrations.

JEM

This
f

3126 columns

is

Bend for

Equivalent in

words*

catalogue.

amount

^DuBcArT^^Sl
N

1

t IFJlH£*S WATTMETER 1
1

E!lWili'iiiP[T^Tn

"~

On

the

you

Niagara Falls, N. Y.

DUNCAN ELECTRIC MFC.
LAFAYETTE

INDIANA,

Books*

book basis $46

worth given

il

order

COMPANY

23 average

technical

scriber,

NIAGARA

to

$2

If

Tachometer & Instrument

3,000,000

or about
T-

application.

I.

LARGE

\

to all
classes
of

rotary

R.

for

are not

$3*

a sub-

send in your

now.

CO.
U. 8. A.

Western
50 7 Marquette

Electrician
Building. Chicago

WESTERN ELECTRICIAN

12

W4LNTED, VOB SALli

ant.

COLCHI

similar waJUT
mens 1 [jo words or
insertion, additional

advertise
Sf S° a *
words je each
advertise
wunts {jo words or less). Si. 00 an in
sertxon additional wortls a£ *»rA
(ess),

WANTED

POSITION

WANTED

POSITION

By an electrician of flftepn years' practical ex
perience to take charge of an electric plant.;
competent to nandle all branches and have first
Address Box 643, Western
class references.
Electrician, Chicago.

MACGOVERN &

ROSSITER,

ELECTRICAL AS" STEAM MA-

WANTED

POSITION

things. I have bad ten
years' eiperlence in the electric ltghiing busi-

ness in the capacity of superintendent and chief
engineer. I have had charge of both steam and
water p ants with high volia?e transmission
lines and sub-stations. Address Box 639. care of
Wentern Electrician, 507 Marquette Building,
Chicago.

WANTED
Young man

cunecied to Williams
non condensing engine 18x26.
direct

7634— Three 180K. W. General

vertical

volt,

ALTERNATING
CURRENT MOTORS.
25-cycle, 60-cycle, 133-cycle,

single-phase, 2-

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low pricts.

Electric. 2,300 volts

B.. class 8-100-900.
K. W. Thomson-Houston, 2,200 volt,
class A-70, 515 EPM.

type A. T.

SINGLE-PHASE SELF-STARTIM

MOTORS AND CEILING FANS
LOW RATES To

Chicago,

INDUSTRIES
ARE

OFFERED
LOCATIONS

FOR EVERY ELECTRICAL SERVICE
IVI.

B.

AUSTIN

A GO.,

WITH

CHICAGO REPRESENTATIVE

THE SAFETY

Flemingsbure\ Ky.

ISTSUIiATED

WIRE & CABLE

CO.

Satisfactory Inducements,

BAYONNE, NEW JERSEY

Favorable

Good

MOTORS

Freight

Labor

&

1
S

The Holden fiuy=Anchor

Card.

Browning, M. P.
Westinghouse, M.

P.

10

2
2

10
12
16

1

For

R.

Thomson-Houston.

J.

Kester, M. P.

::

CLAIR,

Park Row, Chicago.

Ill

Greatest surface In ground

20
26
36
10
60
66

GREGORY ELECTRIC

C.

Industrial Commissioner,
I

Cor, 10th And Lincoln Streets

R. R.

information and descriptive pamphlet address
full

The rods are of one piece
No welds nor threads to weaken them

Kester, M. P.
Belknap, M. P.

Bernard, M. P.
Belknap.
Gen. Elec. M. P.
Crocker-Wheeler, M. P.
Eddy, M. P.. type G.
Gen. Elec, M. P.
100
Westinghouse, M. P.
Everybody pa's our new shops are "immense!"
We have the largest repair shopB In this
They are.
country.
Send for our Motithlv linrgaln Sheet
showing our complete stock with net prices.

S

R.

YAZOO & MISSISSIPPI VALLEY

NONE BETTER

7MEddy,M. P.
7H Crocker-Wheeler,

t

THE ILLINOIS CENTRAL

AND THE

SH Roth.
Fort Wayne.

1% Roth, self-oiler.
1M Gen. Elec.. 51. P.

1

USE

Cmcker-Wheeler.

1

1
1

ON THE LINES OF

T. H., self-oiler.

t
6
5
6

1

Rates,

Conditions,

Communities,

Healthful*

Crocker-Wheeler.
Towle.
New England.
1
lJij Northern, series.
1S§ Belknap, self-oiler.
1
1

1
3

Paul Railway.

ce.NewYork ELECTRICAL
AND OTHER

H. P.

1
1
1
1
1

St.

General Passenger Agent,
Chicago.

Purposes.

WIRE AND CABLE

III.

FOR SALE — Bargains
1

&

Colonist tickets, good in tourist sleeping cars, will be sold from Chicago to
Seattle, Portland, Tacoma, San Francisco, Los Angeles and many other
Pacific Coast points for $33, September
Reduced
IS to October 31, inclusive.
rates to hundreds of other points west
and northwest. Folder descriptive of
through train service and complete
information about rates and routes
will be sent on request.
F. A. MILIvER,

"SAFETY'' RUBBER COVERED

NumUr one good paying electric light plant
n townof 1.500 to 2.000. Good city contract.
and good, steady, healthy
75c per month: meter rate,
15c and 20c per K. W. msjority on meters.

BOO-VOLT

PACIFIC COAST.

Via Chicago, Milwaukee

:VJSE

liberal franchise,
frowtb. Flat rate

1
1
1
1

MO.

ST. LOUIS,

Machinery For All Power Station

lattery

FOR SALE.

LOCK BOX "D"

Westinghouse, 1,100-2,200
12-120-1375.
Electric, 2,300 volt,
type A-6, class 12-90-1260.

1448—70

I have a customer for an Electric Light Plant
In town, either in Ohio, Indiana. Michigan, Wisconsin, Illinois or Iowa, of 2,500 to 3,000
people.
Must have good city contract and
franchise. Address Box 641, care Western Elec
Blcte.,

K. W.

volts, class

1344—90 K. W. General

class 12-150-600.

for testing

507 Marquette

volts.

1279—120

MANUFACTURERS OP

Electric, 1,040

10-75 900.

1906

8,

CENTURY ELECTRIC CO.

form A, 600 RPM.

125-133-Cycle, Sinele-Phase.
6300—300 K. W. Westinghouse, 1,100-2,300

C GENERATORS

1136-100 K. W. General

S.,

Electric, 1 (140-1,150
volts, type A. M., class 12-150-600.
1219—75 K. W. Westinghouse, 2,200 volt, class

pound engine. 15Jand 26x18.
K. W. Westinghouse. 60 cycles, single phase, 2,200 vlt. 257 EPM, direct
connected to HirrUburg tandem compound engine, 12 and 24x14, complete
with Bwitchboard and exciters.
60A.
Cycle, 3- Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,

BELTED

type A.

1823-150 K. W. General

K. W. General Electr c generator, 60
cycles, mono-cyclic, 2 400 volt, 200 RPM,
direct connected to Ames horizontal, com-

6399—250

WANTED
trlclan.

Inc.

('IlIXEK V. «U*l!AXTKIiD, and at a 1763—240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
PRICE consider » bly lower than for
K. W. Stanley, 2,300 volt, 900 EPM.
the same apparatus purchased from 1791—135
7232—75 K W. Westinghouse 2,200 voit, 720
the manufacturers.
RPM.
DIRECT CONNECTED A. C. UHTTS.
60-Cycle, P ingle-Phase.
6770 —400 K. W. Westinghouse generator ,60 7546— Two 300 K. W. Bullock, 110 volt, 16
poles,
465 EPM.
cvcles, 2-phase, 1,150 volt, 150 BI'vi,

room of Motor Factory In Middle West. Must he technical graduate, and have experience In testing small moton. Give experience fully and state salary
wanted.
Address Box 642, care Western
Electrician, 507 Marquette Bldg.. Chioaeo I'l.

•

CO.,

60- Cycle, a- Phase.

8659—150

By man who can do

September

A

1

5

hole,

-

inch Anchor squares up in a 6 - inch
over 55 square inches in solid earth

Use the

CO.

1906

energy, the Edison
Coil is the most|
saving of battery "
energy. Combined ,
they give the most
Send for new prices andjbook, "Battery

Write for Circular

THE HOLDEN ANCHOR

Chicago

and the Edison Spark

Coll for igniting Gas, Oil. Distillate, Crude Oil and Gasoline Engines. The Edison
Cell Is the cheapestform of battery-

MOST INEXPENSIVE AND
BEST ANCHOR MADE
Pat. Jan. 9,

EIHSON PltlMAKY

BATTEItY

CO.

sparks for 81.
Sparks," which explain.

Manufacturers

Edison Mfg. Co.,

DBS MOINES. IOWA

The more a man advertises, the greater his business.
The greater his business, the more he

31 Union So., N. V.

UjSSt

vb

n. j:
304 Waba-h Ave., Chicago.

25 Clerkcnwell Road.

LONDON,

E. C.

57 A

advertises.

OSSERT
Drawn steel. One blow of a hammer elves clean round hole. No filing.

SAVE TIME, BOXES AND MONEY
Be up to date, Use tbem. Write
tor bulletin giving full particular*.

OX E

Bosiert Electric Construction

Co.,"™

L PAKKgmwii
Reg

PECIALIZING

as we do on electrical equipment for industrial and isolated
plant work, we are able to provide superior equipment, and to engineer the
application of power and lighting machines to afford maximum economy and convenience of production.

LEAFLET NO. 2S130-A

NORTHERN ELECTRICAL MFG. CO.

Send postal for booklet
and prices to

«"•—

L.

GLEASON.

200 Eqnliab'e Bldg., Koston. Mass.; 29 Broadway, N. Y.;
Atlai Bldg., 604 Mission St., San Francisco, Cal.
Pa.;

41 13

746

Patentee

JAMAICA PLAIN

MANUFACTURERS

MADISON, WIS., U. S. A.
OFFICES: 425 Monadnock Block, Chicago: 21 East Fifth St.. St. Paul, Mihn.;
1236 Wells Bldg.. Milwaukee, Wis.; 801 Land Title Bldg., Philadelphia.

S Pat. Office

Specialties

JOHN

ENGINEERS

U.

DON'T STOP!

-

KEEP ON!

-

and Manufacturer
MASS.

READ!

IMPROVE!

406

ELECTRICIAN PUBLISHING CO., 507 Marquette Bldg.
Publisher* and Dealers of Electrical Books

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Crado Machine
Work

of All

Correspondence

Kinds
Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans. Instruments.

September

WESTERN ELECTRICIAN

1906

8,

ANOTHER OF THE 1 ,OGO THINGS
YOU CAN DO WITH

International

Voltmeters

and

"CONDULETS

Ammeters

JJ

Condu/ef,

ARE BEST
From Conduit to
Moulding or from
Moulding to Con-

6 Types of Condulets

for

Different

Moulding

duit. A Thousand
Styles, all Sizes.

Junc-

tions.

HOW ARE YOU DOING

IT

NOW?

THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES
OUT OF OR INTO CONDUIT IS TO USE CONDULETS.
Condulets to the electrical

plumbers and

Write for reasons and prices

man

are what " T's "

and

"LVareto

steamfitters.

WRITE FOR COMPLETE CATALOGUE

Crouse-Hinds Co.
MANUFACTURERS

International Electric Meter
330 W. Randolph

Co.

CHICACO BRANCH OFFICE

70 W. Jackson Boulevard, CHICAGO
FACTORY, SYRACUSE,

St.

NEW YORK.
You Don't

CHICAGO

If

The

How

and

Why

of Electricity

By CHARLES TRIPLER CHILD
Second Edition, Revised and Enlarged

Price $1.00, Postage Prepaid

A NEW BOOK

the added matter has brought the volume up to date in
every phase of this study, the original text, as prepared by its
brilliant author, remains to entrance the reader.
New illustrations

D.

Professor in Telephony In the Armour
Institute of Technology

Complete and up-to-date, written by a

practical

man.

All about

modem

telephone apparatus, their principles and use.

Fundamental Ide&s

I.

II.

III.

IV.
IN

The Electric Current
The Electric Battery
The Effects of Electric Flow in the Circuit Heat and Chemical Action
IV The Effects of Electric Flow Outside the Circuit Magnetism and
Induction The Electrical Units
V Electromagnets The Telegraph

Money

TELEPHONY

IN

GEORGE WALKER WILDER, PH.

CONTENTS

Preface

CINCINNATI.

loth L.oso

By

pictures, and the engineer, the student and the non-technical reader,
alike, may be benefited and entertained by this book.

CHAPTER

Use \m— Vt/e

Telephone
Principles and Practice

WHILE

have been made where it was deemed possible to further illuminate
the explanatory matter.
The book contains no mathematics. The
phenomena of electricity are treated in splendidly arranged word

N. Y.

BRANCHES

Telephone Apparatus
Systems of Communication
Construction and Equipment
PRICE $2.00 POSTPAID

32 CHAPTERS, 450 PAGES, 375 ILLUSTRATIONS.

I

II
III

—

—
—

VI
VII
VIII

IX

X

_

XI
XII
XIII

XIV

XV
XVI
XVII
XVIII

Send

All Orders to Electrician Publishing Co., 507 Marquette Building, Chicago

—

Electric Signaling Apparatus

w

The

Relations Between Magnets and Electric Currents
Induction and Reactive Coils

The Telephone
Telephone Accessories
The Mechanical Generation of Electricity
The Dynamo Machine
Various Types of Dynamo Machines

<H) CIRCUIT
BREAKERS

—

Alternators Polyphase Currents
The Electric Motor
The Electric Railway

ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

Polyphase Currents and Motors
Electrical Power Transmission
Light
The Arc Light
Electrochemistry Storage Batteries
Wireless Telegraphy

XIX The Incandescent

XX
XXI
XXII
XXIII

—

The Switchboard Equipment
Company

Radiation— X-Rays

XXIV Recent

Theories

BETHLEHEM,

ELECTRICIAN PUBLISHING CO.
507

MARQUETTE

BLDG\,

CHICAGO

Ask
CLEVELAND: Crosby,

Craft

&

Co.

for Bulletins

PA.
and Low Prices
CHICAGO: Francis Raymond

,

WESTERN ELECTRICIAN

H

Butterfield Construction Co., The

I

Telephone Contractors
Cable Construction and Underground Con-

Robert W. Hunt & Co.
ENGINEERS
1131 The Bookery,

[

duit Construction a Specialty

Room

BADT,
WILLIS,
Experts.
1504

W.

B.

Byllesby, H. M.

F. B.

G. M.

Monadnock, Chicago

BISHOP

H. B.

BAKER, W.

& CO.

E.

ENOINEEBS

NEW YORK

St.,

QUSALD C JACKSON,

KOHLER

London.

St.,

ENGINEERS

BROS.,

Contracting Electrical Engineers,
Lighting, Power, Railways,

Dealgn, Construct and Operate Railway, Light
Power, Hydraulic and Gas Plants.

Examinations and Reports
American Trust Bldg.

Humphrey,

CHICAGO,

Henry

CHICAGO.

ILL.

1

Long Distance Phone Central

H.,

— Central Station Heating Plant!,

,

1505

Water Works Stea-n Plants, Electrlo Light,
Qas and Street Railway Plants.
1100-1128 American Trust Bldg., - CHICAGO
j

Michigan College of Mines

S,

W. McNAIR, President

F.

There's No Friction

CMERICAN INSTITUTE »» ILEeTBJIOAL INOIHIKH.
•MKRIOAN ••eiKTV OF MECHANICAL EHQINEEn*
AMERICAN SOCIETY OP CIVIL ENGINEERS
MADiaOH, WIS.

Engineering

Located in Lake Superior district. Mines
and Mills accessible for practice. For Yearbook and Record of Graduates apply to

with the Fibre-Graphite Commutator Brush.
Being 90 per cent, pure graphite, it insures
low resistance, no sparking under a varying
load, and longer wear. There is no greasing
required. The Fibre-Graphite is therefore
the most economic brush on the market.

EXPERTS.

ENGINEERS.

President or Secretary.

HOUGHTON,

HOLMES FIBRE-GHAPHITE MFG. CO.

CIVIL.

£Cft3&$Q$^tVV

I

best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

HIGHLAND PARK COLLEGE, 0E5 MOINES, IOWa

I

1

5155 Wakefield

Street.

TWO-YEAR COURSES

Germantown. PHILADELPHIA.

IN

Steam and Machine Design
Applied Electricity

APPLIED CHEMISTRY
Patent

Cope's
Remember

EMPIRE
MINI AT V E

IV1

Send for price list.

MECHANICAL.
ELECTRICAL,
STEAM,

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the

Quick

Coupling

Rod

Conduit

ONE. YEAR COURSE IN

Machine Construction

these rods have no lost

notion.

Write for catalogue and particulars

of Steel and
in the best possible maimer

These Couplings are
*re

made

PRATT INSTITUTE.

R.

LAMPS

Write for

Brooklyn. N.Y.

of 'persons using tries*
rods— 26,000 sold since May 1902. Made
It- and 4 ft. lengths.
in
Price, 3 It. 75 cents. < ft. 85 cents
list

J

Send
H.

H.

ENGINEER AND CONTRACTOR.
Specialties

Central Lighting Stations.
Electric Power Transmission.
Chemical Bldg-, ST. LOUIS.

Suite

244S

SCHOTT, W.

C. C

WILLIAM B JACKSON, M.

1

1804-1806-1808-1810-1812 Fisher Building,

Represented In this "Directory" are
enabled to come in touch with many
prospective customers who cannot be
reached through any other source.

CONSULTING ENGINEER,

ELECTRIC RAILWAYS,
27 William

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

Bldg., PltWburg.

(Incorporated)

ENGINEERS

Consulting Engineers.

BAKER

Monongahcla Bank

& Co

CONSULTING, MECHANICAL and
ELECTRICAL ENGINEERS,

New York,

Norfolk House, Cannon

4585

1906

8,

RUEBEL & WELLS,

66 Broadway,

Chlctgo.

Chicago,

Reaper Block,
Telephone Central

326,

September

for Clroultkr
W. McCANDLESSSCO.

Patented February

2+, 1903.

Licensed Manufacturers
67

&

69 Park Place

NEW YORK

3244

PHILADELPHIA, PA.

North Fifteenth Street

STUDENTS PRESERVEOPYOUR
THE
Will find that the Western
Electrician can help them
wonderfully in the study of
electricity.
Subscribe now.
S3.00 per year, in advance.

WESTERN ELECTRICIAN
BINDERS SI.OO EACH.

.'RE

THE BEST:

Send

for deicrlptlve Circular.

AMERICAN BATTERY CO.,
EGT'O 1009.

171

S. Clinton SI.,

"Flexduct"

is

Chicago,

...

ELECTRICIAN PUBLISHING

ELECTRICIAN PUBLISHING CO.,
Suite 607 Marquette Building,
Suite 507 Marquette Bldg..
CHICAGO.'

'»MERIC»N"S5r

COPIES

WE ARE EXPERTS

CO..
CHICAGO.

mm

IN

Underground Conduit Construction
277 Broadway,

G. M.

GEST
It is

riBER cOTOorr

Union Trust Bldg.,
CINCINNATI

NEW YORK

that high standard required in all high-class work.

BirrJMINTZED

very

flexible.

a

>«*

Lwfir?

Kiii

fCOrtDUtT
COMFAlrri.,
"""QVerTIL BUII.DIN&.OMICAOO. iF™
3 °'

•

LOS ANSei.CS.

high Insulation and indestructible

FLEXIBLE CONDUIT
•Tlexduct

"

the National Code Standard.

It

does not deteriorate,

always usable

to highest

degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

CHICAGO

SAN FRANCISCO

L

September

WESTERN ELECTRICIAN
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.

CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

Dearborn Water Treatment
made

to

suit the

Send gallon of water

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICACO, ILL.

*5

&

-\A*IV».

M.

case takes off the scale,

for analysis.

CHEMICAL WORKS,

edoar,

Flounder.

Telephone: Harrison 3930 and 393

/

BUCKEYE ENGINE
SALEM. OHIO.

The Inspector

Co.

E.

Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

DOBBS.

™

Full of Information and diagrams for the
operator, exchange owner, exchange manager,
inspector, trouble man, lineman.
A complete description of telephones and

How

ph Dixon Crucible Co.

and remedy them,
together with working plans for exchange con-

their troubles.

.

phite Brushes

Trouble Man.
By A.

'

Dixon's

-AND-

U.S.A.

I

to find

struction, complete with diagrams of all up-to

da te telephones and switchboards.

jtij

DXXXI

W2&

OTTO ENGIN

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

Bought in

1895—Been

Running Constantly

The Naugatuck News, Naugatuck,
reg.trade marks

]

Jhe Phosphor

Conn., writing for supplies incidentally remarks: "The engine has been
a fine one, in fact the best investment we ever made." Surely a splendid tribute to pay to a piece of
machinery. "OTTO" design, "OTTO"
materials and "OTTO" workmanship

Bronze SmeltingCo.Qmited,

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS, WIRE, RODS.SHEETS, etc.

rto

jp/io.

— DELTA

j&umae:;

//^

ME T A

combine to make "OTTO" excellence,
"OTTO" engines can never be "cheap,"

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole: Makers in the U.S.

^

yet are always the

I

JEFFREY,

-.

JEHIMY

§^'

M

I

ESseS.^

g

;-'

CHEAPEST.

CO.

0.

XPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

MERICAN

trygg

^L..

lu

6A5 ENGINE W0RK5.Phila.PaJ
STANDARD DF THE WORLD

ABDBISa

COLUMBUS,

m

.----ri'i-^^.

I0TT0

FOR CATALOGUE,

THE JEFFREY MFG.

_^^^^^^^^^.

^r

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND HEATING

SYSTEM

Dl

HOI

LOOKI

ICAGO,

ll_l_.

SAMSON TURBINE
The
stalled

by

illustration
for the

us,

shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently inTELLURIDE POWER TRANSMISSION CO. power station, Logan, Utah. Tests

conducted by competent engineers developed as follows:

HEAD.
211. S ft.

209.7
208.9

ft.
ft.

dAIEAQE.

%
u
Full

SPEED.

H. P.

400 r.p.m,
400 r.p.m.
400 r.p.m.

1038
1560
1677

GENERATOR

EFFI'CY.

95.20%
96.50%
96.70%

TURBINE EFFI'CY.
73.80%
83.59%
80.57 &

These results hare never been equaled by any turbine of the Horizontal Shaft Design, operating under equally HIGH
HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to Generators. Francis' weirs and lormuUe
for discharge were used. The original test reports on file at our offices. These turbines are all fitted with our SAMSON BALANCED
GATES. Note especially the UNIFORM SPEED AT AIL GATEAGES.

THE JAMES LEFFEL &

CO.,

307 Lagonda

St.,

SPRINGFIELD, OHIO,

U. S. A.
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When You Use
Reduced Telephone Rates
IN CHICAGO

You want good
you want

Third 50

:

:

the

month

month
month beyond 150

calls in the

All calls in the

:

:

$5.00
5 cents each
4 cents each
3 cents each

service,

$75.00 per
60.00 per

:

:

line

:

annum
annum

and commanding

Berlin,

203 Washington

OSTRANDER &

Germany.

Mount

Manufacturers and Dealers
in all kinds of

Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.
Van Wert, Ohio.

111.

Watch Hill, E.
Wausau, Wla.
Westerly, B.

CHICAGO, U.S.A.

made

Ornamental. /f^\

'/tjN

I Arc

on the market,

Electrical Supplies,

for turning

ST.,

real manufacturers of
75 per cent, of the Enameled
Rings used in this country.
Try us and see.

erated by an
eight days'

Etc.

NEW YORK

In Iron

Arc

Lamp

Brackets
ORNAMENTAL

clock.

Factory:
1431 TO 1439 DeKalb Ate.,
Brooklyn, N. Y.

SORENSEN

P.

SEND FOR 600 PAGE CATALOGUE

15 Durham

I

Lamp

Poles

We are the

off

the current; op-

Bells, Annunciators,

I.

I.

Wilmington, Del.

Sts.,

TIME
SWITCH

CO.

Sawtelle, Cal.
Sioux City, Iowa.
South Bend, Ind.
Springfield, Mo.
St. Marys, Ohio.

New Bedford, Masf.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Van Buren and Morgan
best

Olive,

Riverside, Cal.
San Diego, Cal.

Ban Francisco, Cal.
Santa Monica, Cal.

AUTOMATIC ELECTRIC COMPANY

Street, Chicago.
The

22 DEY

be accurate;

Portland, Me.
Portland, Ore.
Princeton, N. J.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopklnsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marlon, Ind.
Medford, Wis.
Mlamlsburg, Ohio.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mats.
Ferguson, Mo.
Florencevllle, N. B., Can.

:

:

Grand Haplds, Mich.

Buxton, Iowa.
Cadillac, Mich.

CHICAGO TELEPHONE COMPANY,

Speaking Tubes,

to

a higher price.

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Belllngham, Wash.

line,

:

R.

it

because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System arc: stronger, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system hasbeen adopted in the following cities:

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 15 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1. 00 per month

W.

be prompt; you want

It's

NICKEL SERVICE:
Direct
Direct

to

it

—

SERVICE:
Two-party

service; you want

secret.

user's wants are the same as yours.
you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System are so successlul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce interior

RESIDENCE RATES WITH UNLIMITED
Single line

be

the Telephone

If

SINGLE LINE TELEPHONES:
calls in

to

1906

Every other telephone

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

50 calls per month
Next additional 50

it

8,

STAR EXPANSION BOLT
I47-J49 CEDAR ST.,

CO.

ELECTROLIERS
for public buildings,
hotels, etc

N. Y. CITY

PI.

BROOKLYN, N.Y.

In bronze and iron
Catalogues on application

The

Chicago.

Write

THEJ.LMOTT
IRON WORKS

Electrician Publishing Co., 507 Marquette Bldg.,

Headquarters for

all

latest

Electrical

Books

84-90

for Catalogue.
Copyright, 1905

by The J. L. Mott
Iron Works.

S

Beekman St

New York

ECURITY PROTECTED TERMINA
FOR HIGH TENSION CABLES

1

Copyright, 1905

by The J.

L.

L

A new and absolutely reliable method for housing and con
necting paper cables to rubber-covered distributing wires.
Easy

to install.

Easy

to take apart.

Saves the trouble

plumber to
wipe joints and the
of hiring a

getting

T

The

gPO

very

insulation

high,

is

and

troubles are the ex-

together of

ception.

material to make up
the protecting box.

The hood and attachments are built
very strong and cannot be disturbed by wind or ordinary acSecurity Protected

cident.

Terminal
For High Tension

Write for more information and prices.

Cables

THE

F.

BISSELL CO.

=

TOLEDO,

0.

Mott

Ironworks

September

8,
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The Value

KELLOGG SWITCHBOARD
& SUPPLY GO. CHICAGO, ILL.

of a Reliable

Telephone System
Cannot be over estimated.

WHY

does

STROMBERG-CARLSON

Apparatus appeal to purchasers?

BECAUSE

Manufacturers of Telephone Switchboards of every size and description for common battery and magneto systems, Telephones of
every description, Telephone and Line Supplies, Wires, Poles, Lamps.

our product

all

necessities of every-day

|

BECAUSE

is

built to

endure the strenuous

life.

extreme simplicity and ease of operation, and
high efficiency and low maintenance charge.

of its

on account of

Our Common Battery System is well recognized as
being the most modern system on the market.
The
Keystone Telephone Company

17

its

of Philadelphia, Pa.,

has six exchanges entirely equipped with Kellogg Central Energy Switchboards and has ordered from us a
large extension to their present switchboards.

£f

SOUND-WAVES

fj

In the September issue, page 327, in an article on
"Independent Telephony in Philadelphia," says of our apparatus as follows:
"The switchboards are of the most
modern patterns and have an ultimate capacity of 34, 200
lines, 16,520 of which have already been installed.
'The switching system is of the well-known two-conductor, multiple type, thereby simplifying physical conditions and very materially reducing maintenance and depreciating charges as compared with the three-conductor switchboards.
"The boards are highly finished, in excellent condition, and are equipped with all the rapid service devices
known to modern telephone science."
'

We

BRANCHES
CLEVELAND

Keystone Tel. Building

318 W. 2d

ROCHESTER,

St.

The No. 93

a study of Private Exchange Systems.

No. 82E.

We

solicit

Write

your inquiries.

CO.

CHICAGO, ILL.

N. Y.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER

Protective Apparatus of All Kinds

fuse

make

for booklet

STROMBERG-CARLSON TEL. MFG.

LOS ANGLLES

PHILADELPHIA

Electric Building

today

pencil

makes the best

connection and
easiest to

is

the

If

remove from

the springs;

It is

So, You Are
a Regular

Customer

very
If

easily re-fused.

No. 93
All explained in Bulletin 21

Not, Will

You

Allow Us to Send a

Sample?

American

Electric Telephone Co.

Manufacturers of Telephones, Switchboards
and Protective Apparatus

State and 64th Streets,

-

INTERNATIONAL TELEPHONE MFG. CO.

CHICAGO,

CHICAGO

ILL.

Scheeffer Integrating Watt-Meter.

TYPE F
For Direct or Alternating Currant

Dust and Bug Proof

:;

Improved Construction

are extremely light, insuring a highly
sensitive and accurate meter.

Moving parts

Write tor Prices and Descriptive Literature

DIAMOND METER
PEORIA,

CO.

ILL., U. S. A.
Without Case.

WESTERN ELECTRICIAN
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I

Idaho Cedar Poles

"A Good

"A Good

September

New Thing"

New Thing"
WHITE FOR SAMPLES AND PBICES

EQUAL

IN

EVERY RESPECT TO THE BEST IN THE MARKET
WEST SEBOOiS, MAINE
,
& MFC.

CO

MAINE HUB

in

100,000-150,000 after
in the Cedar Pole

hiVe been

W.

ist.

and Tie business

STERLING & SON

C.

so.ooo Trolley Ties at

25 years

Bay City

SPOKANE, WASH.

CO.

Oak
Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVBRBD ANYWHERE

yard.

—MONROE, MICH.

CO.,

TROLLEY TIES
FOOT
Michigan White Cedar

7

COAST POLE

POLES m TIES

MICHICAN WHITE CEDAR n/*^
slock.
W~ ^J
40,000 Poles
BEST TO LAST.
April
We

PACIFIC

TIES
T. J.

MOSS

POLES

TIE CO., Security Building, ST. LOUIS, MO.

8tock

Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Thick
Also 5 Inoh
Special

Daggett, Michigan

PERRIZO & SONS

POLES.
WHITE CEDAR,
RED CEDAR,

THE PORTER CEDAR C°

sj rUJI J
POLES TIES-POSTS
WE
WANT YOUR

&&>

INQUIRIES

ALWAYS

and seven inch tops, all lengths,
Can load
chestnut, cedar and pine poles.
at once. Write or wire for prices.

TRAD* MARK

a

man's

Book Orders
PROMPT ATTENTION

Electrician Publishing Co.,
Suite 507 Marquette Bldg.,

PINE.

electrical ideas

flow freely;

52 times a year.

Cedar

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hand

Poles

CHICAGO

POLES,
POSTS,

CEDAR
H. M.

YELLOW

subjects intelligently

C.GREER BROKERAGE CO.

GIVEN

OAK, OYPRE8S and

Chemical Building.

Owensboro, Ky.
\

TIES.

JENNINGS,

when he
and
glibly,
you
discusses electrical
will be pretty safe in assuming that he keeps in touch with
electrical progress by perusing the Western Electrician

When

Five, six

J.

ft

ST. LOUIS.

SAGINAW. MICH.

FOR SALE

Cfc&jzf

CYPRESS.

BERTHOLD

CEDAR P0t£2

TIES

eSrABLISMEO

1662

WM. MUELLER CO MPANY
1211-12-13

MARQUETTE

8106.

Chicago.

SEVEN DISTRIBUTING TAROS

I

S3

LOUD'S SONS CO., Au Sabie, Mich.

CHESTNUT POLES

WHOLESALE PRODUCERS

WHITECEDAR
RED CEDAR
^*/-

t=~.

1

-SON

BRUER,

IDAHO "RED" MICHIGAN "WHITE"
CYPRESS
IDAHO CEDAR

POLES
I

I

KELLOGG

Bessemer Building. Pittsburg, Pa.

CEDAR POLES

We

ship more Idaho Poles than

all

WESTERN LUMBER and POLE

MICHIGAN
WHITE

other dealers combined

CO., Denver, Colo.

CEDAR POLES

Quality and Prompt Shipments— Wholesale Only.

Shipments by Bill or Car Ferry.

Send for "Booklet No. 3-P" giving shipping specifications and other useful data.

KELLOGG SWITCHBOARD & SUPPLY CO., Chicago,
producers
'ami
ondWholesalerj
I

of

"•^

POLE DEALERS ADVERTISING

III.

THE WESTERN ELECIN
TRICIAN OBTAIN MOST EXCEL-

CEDARS POL"^^BOIAL PRIOM

Oil

SMALL POLW,^

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TOY A CARD.

"

lar J
While (Cedar
roducts

HE

n

SIIVI

ELECTRIC
Catalog

HEATING APPARATUS
"R"

on Electric Heating

-CYPRESS

FREE.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAY

Simplex Electric Heating Co./

a

t

r

ge '

".

IELES &

AND CEDAR

-HEWN OR SAWN
AND HEAVY TIMBERS
TAUSSIG

September

8,
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Four Years Ago
Our shops were

overflowing with

Large Slow Speed Steam
Engines

in

course of construction

To-day we

not building

are

a

single engine of this type

The reason

is that the

Westinghouse

Turbine has worked a
large

revolution

in

power plant design and construction

Incidentally the same reason will explain

why other turbines are offered

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of the Roney Mechanical Stoker
Address nearest sales office for information

New York,

Chicago, 171 La Salle St.

10 Bridge St.
Boston, 131 State St.
Charlotte, N. C. So. Tryon Street.
Cleveland, New England Building.

Pittsburg, Westinghouse Building.

Cincinnati, 1111 Traction Building.
Atlanta, Equitable Building.
St. Louis, Chemical Building.

Philadelphia, 1003 No. American Building.
Denver, 512 McPhee Building.
San Francisco, Hunt, Mirk & Co., 1625 Euclid Ave., Berkeley, Cal.

There is no uncertainty
when you use

in synchronizing

Westinghouse
Automatic Synchronizers

The Automatic
great a step

Synchronizer

is

as

beyond the synchro-

scope as the latter was in advance
of the use

of

synchronizing lamps
Cover Removed

Westinghouse

Electric

Detroit
Cleveland
Buffalo
Los Angeles
Dallas
Chicago
Boston
Minneapolis
Denver
Cincinnati
Baltimore
For Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

Atlanta

&

Mfg. Co.

New Orleans
New York

Pittsburg

Philadelphia

Salt

Mexico, G.

St.

&

Louis

&

Seattle

Syracuse
Co., City of Mexico.

Lake City

O. Braniff

San Francisco

WESTERN ELECTRICIAN
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Westinghouse
Transformers
Type OD
Type

Shell
OD

Transformer,
Complete

OD

Transformer, without Case

*4*
&

Type C
Core Type
Type C Transformer,
Complete

Type C Transformer,
Without Case

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,

Cincinnati

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

St.

Philadelphia

Salt

Mexico, G.

San Francisco

Pittsburg

&

Louis

Seattle

.

Lake City

O. Braniff

&

Syracuse

Co., City of

Mexico

September
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Wayne

Fort

Works

Electric

"Wood" Systems

Wayne

Fort

Generators

Stand the Practical Test. Our Engineering Is Not
All Theory. We Have Solved the Problems

and Taken out

the Kinks.

It's

Easy

When You Know How.

We

use

High Grade Material

In a

Three Multiphase Alternators, Engine Driv«n Type TRE, 48

Well, we get a machine

We

can spread

this

good

that's

reliable

feeling if

—

Way And Get—

High Grade

Pole, 360

Kw., 150 R.

P.

M. 240 Volts
(

that pleases our customers

and

satisfies us.

you give us a chance.

Send for Bulletin 1080

Sales Offices
Atlanta
Chicago
Grand Rapids

Boston
Cincinnati

New York

Philadelphia

Main

Office

Fort Wayne,
Indiana

Sales Offices
Pittsburg

San Francisco

Seattle

St. Louis

St. Paul

Syracuse

Yokohama

J
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VULCANIZED FIBRE
Highest grades for
tubes, tods

and

electrical insulation

special shapes.

and mechanical purposes*

In sheets,

Catalogues and samples on application.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.
11

German
Insulated Electrical Wires

A.

Silver

in sheet, wire,

rods

blanks, etc.

and Cables

JOHN

^MANROSS
HAIR SPRING!

Phosphor Bronze

ROEBLING'S SONS GO.

171-173 Lake Street

Trenton, N. J.

CHICACO

Nickel and Copper Anodes

THE SEYMOUR MFG. CO.
Box

DIRECT CURRENT

667,

SEYMOUR, CONN.

GENERATORS

SHOP TOLAMPS
WEAR

FOR

—Power and Railway Service

Lighting

BUILT

FEATURES
Indestructible
Coils.

Accessible parts.

Simplicity of
Construction.

Low
Low

Initial Cost.

Cost of
Maintenance.

\c

THE W.
I

R.

Catalogue Ready

300 Kw. Engine Type Generator

Manufactured By

AMERICAN
ARC LAMP CO.

Large Overload Capacity
High Efficiencies

KALAMAZOO

Modern Design

MICH.

CARTON

18-132

National Brake

CO., Agents

A Electric Co.

Milwaukee, U. S. A.

W. JACKSON BLVD.

CHICACO

GENERAL SALES OFFICE: 519 FIRST NATIONAL BANK BLDG., CHICAGO

The Duntley AirCooled

Electric Drills

FROM THE ATLANTIC TO THE
"We have
"The two

seven in constant use.
drills are

drills are

very satisfactory.

drill

out

"A

has paid for

itself in

saving in time

year ago we purchased one of your

drills

HOE &

more.

They

NEW YORK

are great time savers."

STEARNS CO., CLEVELAND
during two months' use. We could not get along withCHICAGO COACH & CARRIAGE CO., CHICAGO
F. B.

and will say that we could hardly keep house without

LOS ANGELES AUTOflOBILE

CHICAGO

CO.,

they have paid for themselves several
AHERICAN WINDOW GLASS CO., P1TTSBURQ

We have ordered two

it."

R.

We consider that

THE

"The

Best Shops

PACIFIC

Consider them great time savers,"

giving good satisfaction.

times."

"The

The

In

CHICAGO PNEUMATIC TOOL

CO.

CO.,

it."

LOS ANGELES

NEW YORK

,

XXIII

701.

Copyright. 1MB. by Electrician
Publishing Company, Chicago.

$3.00 Per Annum.

CY

Block",

CHICAGO.

I

Sole Manufacturers of

Pat. off.

Okonite Wires, Okonite Tape,

«««

n

w

Manson Tape, Candee

THE OKONITE
C

ITS»™n% h'. ^!j

Oakland, Oat.

h

# .r Wires

CO., Ltd.
Geo. T. Manson, ton'l tupl
W. H. Hodjlna, Sacj.

253 Broadway, New York

NO. 11,

1225

St.

lfetz

Mdg,

Philadi h.hla, Pa
Security Bldg.,
St. Louis, Ho.

City.

BARE AND WEATHERPROOF WIRES AND CABLES.
Rubber Covered Wires and Cables.

Underground Cables for

all

Purposes

New
York
Ground

THE STANDARD FOR
RUBBER INSULATION.

:mark.
s.

Now York

Pittsburg.

10 Post Office Square,
Boston

1889— Paris Exposition,
Medal for Rubber Insulation.
1893-World's Fair,
Medal for Rubber Insulation.

4-ON/^

56 Liberty

Westlnghouse Bldg.,

Chicago.

Bacon Block,

BOSTON, MASS.

10 State Street,

10 Certs a Copy.

STANDARD UNDERGROUND CABLE CO.
322 The Rookery,

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
gent
WEST R S
The Simplex Electrical Co.,
h r. h'xson.
1144 Menadnock

Entered at Chicniro Pnstofllce pa
mail matter of tlie sncond clans

1906.

15,

INSULATED
WIRES AND CABLES

CIIUIDIIrnEriA.

Ollvll

CHICAGO .SEPTEMBER

Glamp
For connecting telephone ground wires to
pipes and cables. Cheaper than a wrapped connection; as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent Tel. Cos.
Samples free on application. Write for list of
other specialties,
Yonkers Specialty Co., Yonkers, N.

Western Electric

Co.,

Y., U. S. A.

Agents

H.C. Roberts Electric Supply Co., Philadelphia, Pa.

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

CRESCENT RUBBER INSULATES

PARANITE RUBBER COVERED
WIRES AND CABLES

WIRES AND CABLES

Underground, Aerial,

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.

Submarine and Inside Use

All

JONESBORO, IND.

Wires Are Tested it Factory

Main

83 Barclay street.

TELEPHONE. TELEGRAPH AND FIRF.-ALARM CABLES

U.S.

:USE;

ESTABLISHED

Stow

& OO

.

CO.

CO.

Manufacturers and Dealera
In all kinds of

"Coming

AND

STOW MFG.

THE

Material Go.

events

12-14 South

cast their

shadows before."

Jetferson

Electrical Supplies,

Chicago

NEW YORK

Factory

'ONEIDA" GALVANIZED

FOR ARC LAMP

SUSPENSION

pUAlU
v " ** M

Electric Globes

Inner

:

M'*'0

BY

ONEIDA COMMUNITY,
ADDRESS "SAIES" DEPT.

ELECTRICAL

WESTON INSTRUMENT CO.,
'Mala Office and Works, Waverly Park,

NEWARK, N.

ONEIDA, N.

p/S

Portable

A

I

Direct

upon the
prin-

are recognized as standards
throughout the civilized
world.

Our Semi-Portable Laboratory Standard Voltmeters and Ammeters are

east-Iron cue which effectively shields the Instru-

PARIS.

Rue

FIUNCE-K.

H.Cadlot,

St. (leoi-ges

still better.

Weston Standard Illuminated
Dial Station Ammeter,
Style B.

"Plush Type."

BBRLIK— European WPitnn
EMctrtcallnittrnniflntfV, Hitler
•traat e Mo. M.

Kew

99

They are the most reliable, absolute standards for
Laboratory use,

LONDON BRANCH— Audrey
HouBe, Ely Place, Holborn.

Y6rk©fflce~74Cortlaiidt»r.

pressed steel support for cross
of

two

plates,

one

engaging the arm and the
other the pole, it provides a

Beading

Our portable instruments

neatly designed, dust-proof

12

all

IIM

arms consisting

means

of

mounting arms

without cutting gains.

Circuits.

regular

Standard Portable Direct
Current Voltmeters and
Ammeters, but are much
larger, and the working
part* are Inclosed In a

u

T

:

ammeters, Wattmeters
and Voltmeters, for Alternating and Direct Current

These instruments are

ment! from disturbing lnluenoes of external mag.
ettc fields.

Outer Globes for

J.

Voltmeters and Millivoltmeters. Ammeters and Mil-

our

and

CATALOGUES SENT ON REQUEST

Ltd.

£ 4

h

Weston Standard

Illuminated Dial

as

and Shades, both

Y.

A

ciple

Chicago

enclosed arc systems

SEND FOR 600 PAGE CATALOGUE

same general

New York

Arc aod Incandescent

1431 to 1439 DeKalb Ate.,
Brooklyn, N. Y. .

constructed

Co.,

Manufacturer! of

Speaking Tubes, Etc.
ST.,

A

Pittsburg

PHOENIX
GLASS CO.

St.

Bells, Annunciators,

22 DEY

CO., Binghamton, N. Y.

Gen'l European Agents, Sellg, Sonnenthal
86 Queen Victoria Street, London, England

Ajax Line

OSTRANDER &

R.

Flexible Shaft

Practically dust and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc
Write for Catalogue and Prices.

BAYONNE, NEW JERSEY
W.

1876.

MULTI-SPEED MOTOR

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

—Hoffman

COMBINATION OF

FOR EVERY ELECTRICAL SERVICE

AUSTIN

TRENTON, N. 1

I I Geo.W.
295 E.WasHM

WIRE AND CABLE
B.

and Factory,

METAL POLISH

"SAFETY'' RUBBER COVERED

IN/1

office

It

strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.
ceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.
WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR

GAIN MANUFACTURING CO.
STEEL
Chicago,
South Clinton

10

St.

III.
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to

Performance Under Actual Conditions of Service

Illustration

The Operation

•<.<

15,

,:^';^Wi^;

Apparatus From the Smallest

for Its

an

..-

~^^^*-<:^:.CK---"rr

Electrical

Remarkable
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September

The

Largest Frequency Changer

The

Largest Eledric Motor

One

of the Largest

This Machine

Efficiency of Transformation

Generators

Has

From 30

Ever
J

the Highest

Resulted in

60

to

Built

Ever Attained

Cycles

This Frequency Changer Transforms 8,000
horse-power with a

and generator,

Its

total

the

ciency of

test

official

92 per

it

both motor

cent.

was 90 per

guaranteed efficiency

On

in

loss,

8 per

of only

showed an

cent.

actual

effi-

cent.

J*

Note the

liberal

size of

mechanical construction of

Our
largest

Bulletin

1

.

machines

corresponding to

Built

full

set.

how we

test

the

shops under conditions

load

when

in operation.

FOREIGN SALES OFFICES.

DISTRICT OFFICES.

Deadwood,

tells

this

solid

8,000 H. P. Synchronous Frequency Changer
by Allis-Chalmers Co. for the Shawinigan Water and Power Company, Montreal

Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., State Mutual Bldg.
Buffalo, N. Y., Elllcott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., First National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.
Dallas, Texas,

037

in our

bearings and

Wilson Bldg.

8. D.

Denver, Colo., McPhee Bldg.
Detroit, Mich., 800 Union Trust Bldg.
El Paso, Texas, Guaranty Trust Bldg.

City, Mo., The Dwight Bldg.,
cor. Baltimore Ave. and Tenth St.

Kansas

Minneapolis, Minn., Corn Ex. Bldg.

London,
533 Salisbury House, Finsbury Circus, E. C.
Johannesburg, South Africa,
The Corner House.

FOREIGN SALES AGENCIES.

New

York, 71 Broadway.
Oakland, Cal., Room 21,906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frlck Bldg.
St. Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
San Francisco, new office Atlas Bldg.,
602 Mission St.
Seattle, Wash., 316 Occidental Ave.
Scranton, Pa.

Canadian

Representatives,

Auckland, New Zealand
John Chambers 61 Son, Ltd.
Buenos Aires
...Donnell & Palmer
Johannesburg, South Africa
Herbert Ainsworth (for Rock Crushers Only)
Lima, Peru
Henry Guyer
Manila,

P.

I

Perth, West Australia
Valparaiso, Chile

Yokohama and Kobe, Japan
Shanghai,

China..

Allis-Chalmers-Bullock, Ltd.,

Bryan-Landon Co.

;

Melbourne, Australia

Montreal

Knox, Schlapp

&

Co.,

Propy.

Ltd

Frank R. Perrot
John R. Beaver
The American Trading Company
The American Trading Company

.

.
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StorageBatteryGo.
TheElectric PHILADELPHIA
MANUFACTURER OF THE

"Cbloribe accumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
mice

lists and descriptive bulletins forwarded upon request

RALES OFFICES:
St. Louis ,_
New York,
Boston,,Chicago,
Philadelphia,
> "' Wainwricht Bide.
Allegheny Ave. and 19th St. "
ioo Broadway
60 State" St.
Marquette B13e.,
Oakland,
Pittsburg,
Cleveland,
_ .
Canada.,
Frick Bldg, Annex.
Citizen's Bldn.
Canadian Geneial Electric Co., Ltd., Toronto
525 Thirteenth St.
_Mk^ic>j ^CharlesL. Seeger, Primers de Humboldt No. lo^Mexico City _
]

'

•

"

•-

£

-----
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Kearney

TACHOMETERS

NIAGARA

;

.

Clamps

i

j

'The type *°C" instrument shown is
connection to vertical
^shafts' adapted to apparatus havjng
.higti rotary speed where belt drive h

.

1

From 3-0

j.

to

l
?

of

—Sajes. money, ,sa;yes line loss, 3a ves .cable,. folder, and
tape, no'cumbersome joints.
You know as well asany"oneybu can't mate a jolnl as good as the solid'wire. Your
jp'nt may, look all rigbt on the outside, but do 3 ou know
positively that ft is an right en the Inside?

eliminates

all

Your experience

guesswork.

will tell

you

Send ub a trial order for 25 or more, by prepaid,
freight on 30 days' time. Send them back if tbey don't suit.
that.

'

.

"

Power Cables
500,00(^C. M. c

THE KEARNEY CABLE CLAMP

W<j~make instruments
.'thatwHl exactly meet your requiremente. 4 Write for catalogue.
.not practical.

•

'05

For Supporting Electric Light and

!Cf or. 'direct*,

-

OCT. 10,

PATENTED

---represent the acme of perfection in
i;hjgh-§peexd indicating devices: simplicity inxanstructjon, absolute acsur-aey-and Require' minimum atten"
.'
tion.

W.

Niagara Tachometer
and Instrument Go.
NIACARA FALLS, N. Y.

MATTHEWS &

N.

BRO.

MANUFACTURERS

S250

203

Saved on this pole at Topekrt, Kas.,
by'the Topeka Edison Co., by using
POLITY KEARNEY CABLE CLAMPS

N.

2nd Street
203

Eastern Office:

ST. LOUIS

-,

Taylor Bldg., Cortland!

New York

St.,

,

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
!

Manufactured and ForiSale i>y

BLAKE SIGNAL & MANUFACTURING

,

Crescent Co., Valparaiso, Indiana
'<!>>}

PLATINUM

-:

Reiltt&nce wires to specifications..*
t uaea for small aurrwiti.

,

i

Prot«ctlTt>

COLD MEDAL
Lawls

A

Clark

~

Osnts-iiiilal

?

**

OFFICH:

1»8

Mberjj

'

^Western

I

PLATINUM

O J Ol- BAKER, Pre*
408-414 H.

fttr*aj.

J.

Electric! Co.

size.

Pat. July,

1906

Summer

CO., 256

'

ST. LOUIS

,

:

Boston, Mass.

St.,

Wesco Supply Co.

Western Electric Go.

PLATINUM
All formi of alec trlcal contact!.

lgni£toji imt>* for torpedo andmlnlc/j operations.
- + Sttaeial f oran for wlrsleM telegraphy.

BAKER &

*

Exposition, "Portland, Ot*g on, AIM.

NEW TORE

Exact

'

id

CO., INC.

Prize

Universal Exposition
ST. LOUIS, 1004

O. W, B AXBR, Vlcs-Pr»f
R. R.A4r. r NEWARK, *'.Jr

^

T

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
A be les

&

Taussig.

Acme Wire

..*

CO....

„

.,

.

Win

32

..:....'.. .<2B

,'.»4
Alton Maeblne Co •-.
.*.
.
a J ax Line Materia^ jCo.. .„ 1
AUis-Chalmers Company.*.".
. . .

.

Chle, Fuss
A MJ*rCo. ..-^,
-Chicaner Ini. Wlre-A-JKg. Oo.28

Gest,G,W

-Chloago; Mic* Cot

Gou Id .Storage -Bat teify Co; ... —

.

.

Columbia Incand. Lamp,
Copper Hewitt Y,\t~e„ c.i\.

w

American Conduit Co.... _..26
American Diesel Engine Co. a
Amer. District Steam. Co ... .J89
.

.'.

—
31

Work**

ArnoldCo.,The

Baker

4

...

W. E

BlssellCo., The-F. v..r.

Blake Signal

:.

....83

&

Mfg. Co
3
Bossert Electric Construction

Co
Boston lncan.
Bruer, Will

Lamp Co

F

.

1

.

Elec.

Wire Co
Mfg, Co

„

...22

Economy

Elec. Co.
.16
Edison Decorative A Mlnia
ture Lamp Departm' t
18
Edison Mfg. Company
jo
j

Company..
Eureka Fixture Co
Excello Arc Lamp. Co

.24

S3

"For'Sale" Advertisements.. 20
Ft.

Wayne Elec. Works, Inc..35

Fowler

A Co., John H

—

...".

..20

Chloago Edison Co.. '.'..,..~.i, 20

29

The

—

TJlnflsWy Bros; Co!
Louki's Sons Co. H.
pndjlow Valvjs CoV.
,

M

32

—

Oneida Community, Ltd
i.
/ 1. Sofensen', P.';..
Osburn Flex. Conduit Co.... r.26- Southern "Exchange Cp,....j.33
Ostrander ACo., W. B.. ...... I Speer'fjajjboh Co.
..j.31
Otto Gas Englrie Works.'.. :... 29 Spon & Chamberlain,... ...J. 4'
St. 'Marys InCand. Lamp. Co^. 12
Standard Elect'l Mfg. Co. .4. 7
32
tactic Cp'ait Pole Co/.
•Standard Underg. Cable Co..]. 1
Pass i Seymour
10
Stanley G. I. Elec. Mfg. Co.. 27
Perri;o A Sons
3?
[Star Expansion "Bolt Co,.
18
.19Phillips; Eugene F
Steel Gainiifg. Co.*.
(.
1
Phillips Insulated Wire Co. ..19
-SterlingA Son, W. e.r..-r. .:.'.32
Phoenix Glass Co
.......1, 9
Stow Mfg. Company
1,
Phosphor-Bronze
.'.

.

,

.

General Electric Co
General Storage Bat, Co

,

•

Macjhado ARoller

. .

....S6
Humphrey, Henry H
Hunt A Co., Bobt.W......,..:J6

19
.'.—

Maihe H)i rTMfg/CP :.'.:.
Manhattan El. Supply Co.... 20
MfcraeesrR- ^ " ........... —
Martonlns. Wire A Rub. Co. 28
5
Marquette Elec. Mfg. Co
Matthews* Bros., W. N... 3, 19
»6
McCandless, H. W. A Co
MfcLennan A Company, K. ..18
26
MoRoy Clay Works
18
Mica Insulator Company
Michigan College of Mines"?:—
. „ 20
Miscellaneous Advs .
;
—
Monarch Elec. Mfg. Co
—
Morse, Frank
.'.'32
Moss Tie Cor, t. J. r. : r.
19
Mottlron Wks., J. L
Mueller Company, William.T32
.18
Munsell A Co., Eugene
:

'

Highland Park College.
Hoffman, G.,W. .....,.,,
rl
Hoffmann, Xmll R. .*.:.:'. .....*.-8!
Holden Anchor Co
—
Holmes Fibre-Graph. Co

••

.

.

. .

.

W

Illinois Central Ry..

20

A Ins. W. Co..
India Rubber A Gutta Percba
. .

1

16
Insulating Company
International Elec. Meter Co36
International Tel. Mfg. Co. ..31

Jackson, D. C.

AW. B

26

Jeffrey Manufacturing Co .... 29

Kartavert Manufacturing Co. 36
Kellogg Switchboard A Sup
30,32
ply Company
2»
Klein A Sons, Mathlas
26
Kohler Brothers

Kuhlman

16

. .

—

. .

13

29

CB.&Q.R.R

.

18

Fostorla Glass Spec. Co., The.15

Central Electric Co ;
Century Electric Co....

A Insurance Co.

Indiana Rub.

Electrician Pub.

M

r

HartMfg/Coi.jT.^./r.^ .r38
Hartford ..SWam BoiW In-

6

4

Bmterfleld Construction Co. 26
Bylleaby A Co., H.
28

Co., James.....

:

20

.

8

—

Bnckeye Electric Co
Buckeye Engine Co

Duncan

•

.'-ti'.S

.... 26"

Electric Storage Battery Co.. 3
Elect'l Trades Exposition Co. 10

32

-Ji

.,_.

—

...28

i

t;

1

Driver-Harris

IA

Leffjel

,

. .

D. A W) Fuse Company
Dearborn Drug A Chem.Wks.29
Devlne Co., Joseph P.
'plahnond Meter Company . . . —
26
p rectory of Engineers
Dixon Crucible Co. , Joseph 29

3

Beardslee Chandelier Mf g.Co.28
Belden Mfg. Co
18
Benjamin Elec. Mfg. eo\".:.'.T
Berthold A Jennings. ....-..'. .'38

'

'

Haiatd Manufacturing Co. 3»
16
Helios Mfg. Co
.—
Hensel ACo., John A. ..^

e uWei EiecrA-Mfg.-eo-.-

-

(li-3

Haller Machine Co..

spection

'

8(

Co., Inc...,
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.'..
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[

Cro.llus,A,Son, E. Si...
jfrduse-Hifida Co.
16m tier-Hammer Mfg. Co

Wilcox Co

Co.,
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Badt, F. B..*..'
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Bain, Forte * May„.,..!.*^—

Baker*
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Cppe^T. J.. ... .„..,...,„... .28
e*en'iln^- Wtoe A CbL JCo. 1
v
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Automatic Electric

A

?-f l*

28

Artistic Porcelain' Co')

Babcock

s*.

-

Chleagp Pneumatic $ool go., ft Greer Brokerage Co,, J.,C. f ..3Z
G>lcag£ ^lepbprrB C$s. r:t .!2Sr Gregory E}e«tric Cp-.j. j. y, 4 .20;

;

.

Amer. Elect'l Supply" Co. .: .
Amer. EL Telephone Co
American Electrical

-.

«'.-.

Leather Preserv. M. Corp .... 20

Oteason, Joiftii[>..«.4

;

"

American Arc Lamp Co
American Battery Co.

:

.*.

Electric

Co

.'.

National
National
National
National

: .

Battery Co

7

Brake A Elec. Co. .25
17
Carbon Co
India Rubber Co. .—
26
New York Ins. Wire Co
Niagara Tachometer A In.-.:...'*
strument Co.-.'.
88
North Electric Co
Northern Elect'l Mfg. Co.... 20
.

Novelty lncan.

Lamp Co

.

19

26

17, 18

La Fayette

Elect'l Mfg. Co.. 18

Okonlte

Co.,

The

1

1

:

. . - .

'

:
. .

S.

Pignolet.L.

Plume

Co

29

M

6

& Atwood Mfg.

Co .... 36

Porter Cedar Company .
Pratt Institute

32

Prometheus Elec. Co

21

.

Company.. „,„.„,r^..^-.-31
Sturgeis Engineering Dept. .—
Switchboard Equipment Co. 18)
I

Torrey Cedar Company.
Rail Joint Co., The
17
Relslnger, Hugo
15
.Reynolds El. Flasher Mfg.Co.21

Bobbins A Myers Co .;.
Robertson A Sons, Jas. L

—

Rock Island Battery Co
Roebling's Sons Co.

,

J. j

I

Vulcanized Fibre Company. .36

17

.

7

A

36

Rossiter^MacGojern <£ Co^.jSa.
Ruebel A Wells
26
Runzel-Leni Elec. Mfg. Co. .31

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company
Wnti!ei n~L~rnrrber

A Pole

n;

—
..27!

Co.

.32'

Westinghouse Electric 4
Manufacturing Co
33, 34
WestlnghouseMachlne Co.. .—
Weston Electrical Inst. Co... 1
Willard Storage Bat. Co
Williamson A Co., R
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.

Safety Ins. Wire

A Cable Co..

1

Samson Cordage Works
18
Sandwich Pole Changer Co .. 3
Sargent

ALundy

Sawyer-Man Elec. Co
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H

Schureman Co., J. L
Seymour Mfg. Co

—
—

26
19

—

Willis, G.

Wilson

M

Co., Jas.
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I.

M
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C.
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Simplex Elec. Heating Co
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK

Arc Lamps,
Circuit Breakers,

.Co.

Etc., Etc.

CHICAGO EDISON COMPANY,

1

39 Adams Street. CHICAGO.

The Care and management

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

Electric

C-W ALTERNATORS

Here

is

of

Power Plants

By NORMAN H. SCHNEIDER
a Book Every Steam and
Engineer Should Have
Because

it

Electrical

deals practically with

care and
power plants;

management

the

and

direct

of

alter-

nating current motors have been
given a special chapter and modern forms of starting rheostats
are described at length.
There are special chapters on
the electrical current, standard
wiring with formulas and tables,
etc., direct and alternating current dynamos, motors and motor
starters, testing electric lamps

and dynamos and measuring
Two

A. C. Qenerators.

In a hurry?

We

may have

just

what you want

in

our Chi-

290 PAGES, 203 ILLUSTRATIONS

cago stock.

Ask

Full

No. 53T.

for our Generator Bulletin

in-

struments, storage batteries, engineering notes, belts, pulleys,
horsepower, etc.

300 and 350 kilowatt output.

Limp

Leather,

Round

Corners, Gilt Edges

.

AA £A
VilivU

.

THE LATEST AUTHORITY ON

ELECTRICAL INSTRUMENTS AND TESTING
COMPANY

f»^

AMPERE,

This is another practical book by N. H. Schneider. The tests given are such
as occur every day in the engine room, power house, telephone exchange, cable
laying and constructor's work in the field. 210 pages, over loo illustrations and
tables. Full limp leather. $2 00 postpaid.

^/V

NEW

JERSEY
OLD COLONY BLDG

CHICAGO OFFICE:

CHAMBERLAIN
SPON &
NEW
W

AN ORDER FOR ONE STANDARD PACKAGE

will prove to

Send

at

once

BOSTON

Renewed Lamps"

"Boston

money can be
PRICE LIST and

you

for

that

YORK

E, 123-125 Liberty Street,

Department

INCANDESCENT

LAMP

saved.
particulars

CO.

DANVERS, MASS.

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126 LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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p^RCbAMP

'

POINTS OF SUPERIORITY
Most modern and simply constructed lamp on
the market.

Highest efficiency and durability.

Mechanism
without a

instantly accessible and removable

tool.

Composed

entirely of porcelain, copper, brass,
iron, glass and mica.
Practically indestructible.
center tube— no inflammable insulation.
Every lamp guaranteed*

No

ALTERNATING CURRENT LAMP
Showing Mechanism with Arc Enclosure

LAMPS SENT ON APPROVAL
Multiple L&mps.
Multiple L&mps,
:DISCOUNTS TO ACENT8=

Wholesale Price D. C.
Wholesale Price A. C.

$10.00

E&cK

14.00

EsvcK
NOT

MARQUETTE ELECTRIC MFG.

o
u

n
o

u
5 Inches in Diameter

Our New

Switchboard
Instrument

Specially adapted for installation where

space

Made

in a

Send

for

limited.

thorough manner electrically
and mechanically

made

Also

is

in portable form.

catalog describing full line of
electric instruments.

Louis

M. Pignolet

78-80 Cortlandt Street

New

York, N. Y.

ANY
COMBINATION
IN

AR.C LAMP

CO., 217 s. Clinton St., Chicago

RESBTANCF/JCOPPER

'"CLIMAX

Wire

Resistance,
Has

99

the highest specific

resistance

of

any wire

on the market.

Does not become

brittle

by repeated heating and
cooling.

Driver=Harris Wire Co.
HARRISON,

N. J.

'

.
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Electric Drills

FROM THE ATLANTIC TO THE
"We have

seven-in constant. use. .(Consider

We

very satisfactory.

L

PACIFIC

R. HOE & CO., NEW YORK
We consider that they have paid for themselves several
AHERICAN WINDOW GLASS CO., PITTSBURG

times."
drills are

They

have ordered two more.

THE

'The

has paid for

drill

itself in

are great time savers."

STEARNS CO., CLEVELAND
We could not get along withCHICAGO COACH & CARRIAGE CO., CHICAGO
F. B.

saving in time during. two months' use.

out it."

A year ago we

Best Shops

them great time savers."

'The two drills are giving- good satisfaction.

'The

1906

The

In

The Duntley Air=Cooled

15,

purchased one of your

drills

and

will say that

we

could hardly keep house without it."
CO., LOS ANGELES

LOS ANGELES AUTOflOBILE

CHICAGO PNEUMATIC TOOL

CHICAGO

NEW YORK

CO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Commutator Com-

Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank

A

W

Stanley— G.

\

.

"

Central ElectrleCCr, ,• •; ,', -"
Manhattan Elec. Supply, Cftf.';
Ostradder A <Jo.-, W-.«. *
c
Wesco! Supply Co.

.,

'

•

'

.,

Western Electric Co.
•Anodes, Nickel and Copper
'

I

'

I

!

,

'

Seymour Mfg. Co.
Batteries and Jar*.
Bissell Co., The F.

.

Western Electric Cor
Jos.

Leather Preserver Mfg. Corp.

Belting.

„

-

Leather Preserver Mfg. Corp.

Boiler Compound*.

'Dearborn Drug A Chem.

Boiler*.
Babcock

A

Wilcox Co.

Western

Bossert Elect. Const. Co.

and

Pins

Elec. Supply Co.
Co.
Electric Company.

Bissell Co.,

The

Brushes.
Central Electric Co.

F.

Wayne

Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Ft.

Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.
Cable Clamps.
Matthews A Bros., W. N.

Cable Hangers.
Bissell Co., B. F.
Wesco Supply Co.

Western Electric Co.

Cabling Mnehtaery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and

Sorensen„P.
Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
WeBtinghouse El. A Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Oo.

Drying; Machinery.

Anon Machine

Co.

Devine Co., Joseph

Plata*.

P.

Dynamos and Motors.

Central Electric Co.

Allls-Chalmers Company,

Chicago Edison Co.

Bissell Co.,

National Carbon Co.

Ft.

Co.

Elec. Co.

Jeffrey Mfg. Co.

Plume A Atwood Mfg. Co.,
Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.

.

Cutler-Hammer Mfg.

Co.
A Mfg. Co.
Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westlngbouse El. A Mfg. Co.

Cutter Elec.

Wayne

N.

Yonkers Specialty Co.
Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling Machinery.
leffrey Mfg. Co.

Coal Mining Machinery.
Allls-Chalmers Company.

and Magnets.
Acme Wire Co.

Coils

Western Electric Co.

F.

Wayne

Elec.

Wks.

Inc.

Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Eleotrle Heating Aopl.
Prometheus Elec. Co., The
Simplex Elec. Heating Co.
Western Electric Co.

Railways.

Allls-Chalmers Co.
General Electric Co.

A Mfg. Co.
Eleotrleal aad MechanWestlnghouse

El.

ical Baclneers.
Arnold Co., The.
Badt, F. B.

Baker

A

Co.,

W.

International Elec. Meter Co.
Roller.

Plgnolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.
Weston Electrical Inst. Co,

Electro-magnets.
Acme Wire Co.
Electro-Plating ftlaeh'y
Crocker-Wheeler Co.
General Electric Co.

Elevators — Conveyors.
Jeffrey Mfg. Co.

Star Expansion Bolt Colias, Gasoline
and Oil.
Allls-Chalmers Company.
American Diesel Engine Co.

Engines,

Westlnghouse Machine Co.

Engines, Steam.
Allls-Chalmers Company.
Buckeye Engine Co.
Westlnghouse Machine Co.

Fans and Fan Motors.
Central Electric Co.
Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co. _
General Electric Co.

Kartavert Mfg. Co.

Fittings.
Plume A Atwood Mfg.

Co.

Fixtures, Adjustable,

Eureka Exten. Fixture Co.
Morse, Frank W.
Fixtures, Gas and Blec.
Beardslee Chandelier Mfg. Co.
Co. R.
,

Flashers.
Haller

The
Machine

F.
Co.

Reynolds EL Flasher Mfg.Co.
Wesco Supply Co.

Flexible Shafts.
Stow Mfg. Co.

The

F.

E.

Butterfield Construction Co.
Byllesby A Co., H. M.
Humphrey, Henry H.
Hunt A Co., Root W.
Jackson, D. C. A W. B.
Eohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Eleotrle Company.

German

Sliver, Sheet
and "Wire.
Seymour Mfg. Co.
Globes, Reflectors and

Shades.

Fostoria Glass Spec. Co.,
Haller Machine Co.
Phoenix Glass Co.

The

Wesco Supply

Co.
Electric Co.

Western
Governors, Water Wheel
and Steam Turbine.
Allls-Chalmen Co.
Ludlow Valve Co.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

(Exhaust

Heating

Steasa).
Amer. District Steam Co.
Holders. Ine. Lamps.
Morse, FrankW.

Hydraulic

Machinery.

Alton Machine Co.
AlllB-Ohalmers Company.

Indicators.
Robertson

A Sons,

Induction Coils.

Acme Wire

Co.

Central Electric Co.
Chicago Edlson.Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.

Manhattan Elec. Supply
Mica Insulator Co.

Co.

Munsell A Co., Eugene.
National India Rubber Co.

New York Insulated Wire Co
Okonlte Co., The.
Phillips Insulated Wire
Simplex Electrical Co.

Co

Standard Underground C. Oo.
Vulcanized Fibre Oo.
Wesco Supply Oo.
Western Electric Oo.
Westlnghouse EL A Mfg. 00.

Lamps, Are.

Americao Arc Lamp Co.
Bissell Go., The F.

Central Electric Co.
Excello Arc Lam'p Co.

Wayne

Gregory Electric Co.
Manhattan Elec. Supply Co.
MaquetteElec. Mfg. Co.
Siamey— G. I. Blec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.

Lamp

Guards.
Benjamin Elec. Mfg. Co.
Matthews & Bros., W. N.
Morse, Frank W.

Lamps. Incandescent.
Bissell Co., The F.
Boston lean. Lamp Co.. The

ture

Mfg. Co.

Vulcanized Fibre Co.

Bissell Co.,

latlng Materials*

Chicago Edison Co.
Columbia Incan. Lamp Co.
Economy Elec. Co., The
Edison Decorative A Minia-

Field Coils.
Acme Wire Co.

A

Insulators and Iasu-

Central Electric Co.

Fibre.

Williamson

Machinery.

Alton Machine Co.

Buckeye Electric Company.

Rob Dins A Myers Co.
Wesco Supply Co.
Western Electric Co.

A

In-

Elec. Wks. Inc.
General Electric Co.

Enameled Kings.

Westlnghouse EL

Steam Boiler

A Insurance Co.

Insulating

Ft.

Central Electric Co.

Robblns A Myers Co.
Stanley— Q. I. Elec. Mfg. Co.
Stow Manufacturing Co.

Electric

General Electric Co.
Helios Mfg. Co.

Machado A

spection

American Electrical Works.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Ft. Wayne Elec. Wks. Inc.

Bissell Co.,

General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Wagner Electric Mfg.
Wesco Supply Co.

F.

Fuses and Fuse Wire.

Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.

Bellinger, Hugo.
Epeer Carbon Co.
Wesco Supply Co.

Clamps, Cable.
Matthews A Bros., W.
Clamps, Ground.

The

The

Central Electric Co.

Otto Gas Engine Works.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.

Brass, Sheet and Bod.
Plume A Atwood Mfg. Co

A

Co.

Cut-Outs and Switches.

Gleason, John L.

Cleats.
Blake Signal

Cutler-Hammer Mfg.
Schureman Co., J. L.

Wesco Supply

Boxes, Moulding,

Ft.

Controllers.

Manhattan

Boxes, Junction.

A

Electric Mfg. Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Chamberlain.

National Brake

-

Cross-Arms,
Brackets.

Electrician Publishing Co.

Castings.
Alton Machine

"

AUis-Chalmers Company.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake & Elec. Co.
Northern Electrical Mfg. Co.

Ajax Line Material Co.
Belden Mfg. Co.
Bunzel-Xenz Elec. Mfg. Co,
Samson Cordage Wks.

Books, Electrical.

A

"Contractors and Electric
Light Plants.

Cord.

Wks

Bolts, Expansion.
Star .Expansion Bolt Co.
Bolts, Toggle.
Wrlgley Co.fThos.

Spon

Subway.

Gest, G. M.

Wagner

Belt Dressing;.

J.

Contractor, Electric
.

...

Manhattan Elec. Supply -Co,
Ostrander A Co., "W. R.
Wesco Supply Co.

,

.

Cope, T.

Western Electric Co.
Bells, Bnuen, Bite.

Dixon Crucible Co.

Qest,G,ii.„
McRoj>'Clay Works.
Osburn Flexible Conduit Co.
Wesco Supply Co.

Conduit Bods.

.
,-,
Central Electric Co.
Edison Mfg. Co.
.Manhattan Elec. Supply Co. J
Rock Island Battery Cq.
Wesco Supply Co.

Central Electric Co„

American Circular Loom Co.
American Conduit Company.
'

I

Hartford

(Recording and Testing.)
Bissell Co.,

."Qeitt&rl Electric Co.
i Crj)uge HjndsiCo.

•

••

Elec. Mfg. Co.

I.

A Insurance

Inspection

Lundy.

Electrical Instruments,

i Conduits.

Bro.,W. N,

A

W. H.

Stanley—G. I. Elec. Mfg. Oo.
Willis. G. M.

Condensers, Bleotrlr.

Annunciators.

I

Schott,

A Son, E. R.
MrLennan A Co., K.

Alienors, (Guy).
Hojden Alienor Co
Matthews

Sargent

pound.

Crollus

Jas. L.

Lamp De.pt.

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys lncand. Lamp Co.
Standard Elect'l. Mfg. Co,
Wesco Supply Co.

W

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Lamps, Incandescent—
Replaeers A Cleaners.
Morse, Frank W
Lamps. (Mercury Vapor).
Cooper Hewitt Elec. Co., The
Letters, Sign.
Haller Machine Co.
Matthews A Bros. W. N.

Lightning Arresters.
Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley—G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Ft.

Line Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
Magnets, Autom. Wound
Acme Wire Co.
Magnet Wires.
(See Wires

and

Cables.)

Mica.

chines.

Electric Storage Battery Co.
General Storage Battery Oo.

Chicago Pneumatic Tool Co.
Wrlgley Co., Thoi.

Gould Storage Battery
Hensel A Co., John A.

Wire

Platinum,

and

Sheet.
Baker

A

J. L.

Central Electric Oo.

Pole Changers,
Sandwich Pole Changer
Poles and Ties.

Co.

Abeles A Taussig.
Berthold A Jennings,
Bissell Co., F.

Mining Apparatus.

lee.

Allls-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Mining Machinery.

Allls-Chalmers Company.

Model and Machine Shop.
Hoffmann, EmilR.
(See

Dynamos ana

Motors)

Nippers and Pliers.

A Sons, Mathlas.
Bain, Foree A May.
Phosphor Bronae.
Klein

Patent Attorneys.

Phosphor Bronze 8m. Co. Ltd.
Seymour Mfg- Co.

Co.

National Battery Co.
Wlllard Storage Bat. Co.

Supplies, General Elec.
Amer. Elect'l Supply Co.
Bissell Co., The F.

Co. Inc.

Poles, Arc Lamp.
Mott Iron Works,

The

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Switches.

Bruer, Will F.

(See Cut-outs

Fowler A Co., John H.
Greer Brokerage Co., J.

and Switches.)

Tachometers and Tach-

C.

Kellogg Switch. A Sup. Oo.
Llndsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrizo A Sons.
Porter Cedar Company.

Southern Exchange Co The
Sterling A Son, W. C.
Torrey Cedar Co.
Western Lumber A Pole Co.
Wilson Co., Jas. I. M.
Worcester Co., 0. H.
,

Polish (Metal).
Hoffman, Geo. W.

Porcelain, Specialties.
Artistic Porcelain Co.

ographs.

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switchboards.

American EL Telephone Oo
Automatic Electric Oo.
Bissell Co.,

The

F.

Central Electric CoInternational Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Oo.
Manhattan Elec. Supply Oo.
North Electric Oo.
Strom berg-Carlson Tel. M.Oo.
Wesco Supply Co.
Western Electric Oo.

Telephone Servioe.
Chicago Telephone Co

Portables.
Plume A Atwood Mfg.

Time Switohes.

Co.

Bissell Co.

Power Transmission

,

The

F.

Toggle Bolts.

Machinery.

(See Bolts, Toggle.)

ALUs-Chalmers Company.

Tools.

Jeffrey Mfg. Co.

Klein

Rail Joints.

A Sons,

Mathlas.

Rail Joint Company,

Tools, Pneumatic.
Chicago Pneumatic Tool

Chicago Edison Co.
Gregory Electric Oo.

Transformers.

The
Re-Winding—Repairs.

Rheostats.
Cutler-Hammer Mfg. Co.

Ft.

General Electric Co.

A

Mfg. Co

Alton Machine Co.

Schools and Colleges.
Highland Park College.
Michigan College of Mines.
Bissell Co., The F.
Gregory Electric Co.

MacGovern A
Signs, Electric.
HaUer Machine Oo.
Sleeving;, Braided.
Rosslter,

Co.

.

Devine Co., Joseph P.

Salt

R.

Spark Coils.
Acme Wire Co.
Speaking Tubes.

Western Electric Co.
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.
Speed Indicators.
Niagara Tachometer A Instrument Co.

Crescent Ins. Wire A Cbls
Driver-Harris Wire Co.
General Electric Co.

A

In-

Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Guttapercha
Insulating Co.

A

Sup. Co.

Okonlte Co., The.

Manross, F. N.
Staples.
Blake Signal A Mfg. Co.

Phillips,

Gain Mfg. Co.

Stokers.
Westlnghouse Machine Oo.
-

F.

Standard Underground Cable
Oo,

-

American Battery Oo.
Chicago Pneumatic Tool Co

For Alphalietiofil Index o* Aclvertlsements See Page

Eugene

Phillips Insulated Wirt Oo
Roeblfng's Sons Oo., J. A.
Runzel-Lem Klet. Mfg. Oo.
Safety Ins. Win A Oabls Co.
Simplex Electrical Co.

Steel Gains.

Storage Batteries.

.

Manhattan Elec. Supply Oo.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.

Springs.

Steel

Bissell Co., The F.
Central Electric Co.
Chicago Ins. Wire A Mfg. Oo.

Kellogg Switch.

Electrical Tnst.Co.

Niagara Tachometer
strument Co.

Co.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.

Speed Recorders.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Weico Supply Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet 'Wires.

Solenoids.

Weston

General Electric Co.
Westlnghouse Machine Oo.

Turbine Water 'Wheels.
Allls-Chalmers Co.

Western Electric Co.
Co., J. L.

Co

Allls-Chalmers Co.

Vulcanised Fibre.

Sticks,

Co.

& Mfg.

Turbines, Steam.

Leffel A Co., Jas.
Vacuum Drying

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Oo.

Schureman

Westlnghouse EL A Mfg, Co.
Trunks, Eleotrio Car.
General Electric Co.

Second-Hand Machin'y.

Acme Wire

Inc.

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Westlnghouse EL

Pratt Institute.

and Paste.
Crolius A Son, E.

Works,

Elec.

Kuhlman

Rubber Machinery.

Soldering

Wayne

General Electric Co.

Wesco Supply Co.
Western Electric Co.
Westlnghouse El.
Rosettes.
Pass A Seympur.

Co.

Allls-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.

Central Electric Co.

Chicago Mica Co.
Mica insulator Go.
Munsell A Co., Eugene.

Motors

Pipe Bending Ma-

3<

Wesco Supply

Oo.

Western Electric Company

.
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BENJAMIN WIRELESS CLUSTERS
NATIONAL CODE STANDARD

SIMPLE

ORNAMENTAL

EFFECTUAL

DURABLE

Type

KY

WITH "TURN-DOWN FEATURE"
Center
onlu
•
Tihree Deorcc* offaii-«
&we "g»tS «m,
Illumination
v
Center and
light

_v

side lights

Write for

New

Catalogue B-l?

BENJAMIN
ELECTRIC MFG.
NEW
YORK

CHICAGO

CO.

SAN FRANCISCO

DIRECT CURRENT

Dry

SHOP TOLAMPS
WEAR

Battery Tests

When

you use a battery for telephones or any specific purpose where
the source of current must be relied

UILT

FEATURES

on,,

the

ROCK ISLAND

Indestructible
Coils.

NEW PATENT

Accessible parts.

DRY CELL

Simplicity of
Construction.

Low
Low

will

not

fail

you.

Subjected to the

—

Initial Cost.

exhaustive, in

Cost of
Maintenance.

most thorough tests competitive and
laboratory and actual use the Rock

—

Island has proved to be

TO

20

30

PER CENT BETTER

Catalogue Ready

than any other battery in the market.
Standard No. 8 3^ by 8 inches is our battery
that telephone companies are finding just the sort of
Costs more, but
battery neejied for their best work.
lasts longer than Standard No. 6, the regular size, most

AMERICAN
ARC LAMP CO.

KALAMAZOO

used for all purposes.
Department,
A for prices.
Write to
generally

MICH.

THE W.
I

R.

CARTON

18-132

—

—

Manufactured By

Rock I stand Battery Co.

CO., Agents

Ninth and Sycamore

W. JACK8ON BLVC<

CINCINNATI,

CHICAGO

Sts.,

O.

00
RELIABLE

1*

Ittti

ArnttttJtlatvr

Stomal

latfenj Otemjratro.

ELECTRIC STORAGE BATTERIES
Branch

NEW

Offices:

YORK, CHICAGO

M

BUFFALO,

BRIGHTEST

IN

N. Y.

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

CO., NILES. 0. )SS
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THE STORY OF
Bossert Boxes
Times and conditions have changed
with a marked improvement in

especially

extent,

The

replaced

has

Steel

iron
in

to

all

lines.

marvelous

a

building

material.

formerly used old-fashioned cast-iron

outlet

box

not what the up-to-date con-

is

He

tractor uses.

drawn

always specifies the only

box made.

steel

The Bossert Box
The

reason

is

apparent.

It is

made

of one piece of drawn steel plugged with
a

number of hermetically

sufficient

outlets that can

blow of

a

be removed with

hammer,

leaving

clean round hole that requires

reaming.

This cannot

sealed

a sharp

a

perfectly

no

filing

be accomplished

or

with

the ordinary cast-iron box.

The
sert

money and worry

time,

Boxes save are proof of

riority.

that

Bos-

their

supe-

For further information

write

for catalogue.

BOSSERT ELECTRIC
CONSTRUCTION CO.
UTICA,

NEW YORK

15,

1906

September

15,
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The Phoenix Glass Company

calls attention to the following

Reliable Inner Globe Testimony

^^O FPICE O F~^

VALLEY ELECTRIC COMPANY.
ELECTRICAL CONTRACTORS.
&EAVER VALLEY

E.L.-iP. CO

FANS, FIXTURES, BELLS, LAMPS
AND ELECTRICAL SUPPLIES OF
ALL KINDS CARRIED IN STOCK.

ROCHESTER ELECTRIC CO."
BEAVER RIVER POWER CO,

SPECIAL AND PROMPT ATTENTION
GIVEN TO REPAIRING AND ELECTRICAL WIRING OF ALL KINDS.

NEW BRIGHTON,

PA.,

May

^^

1906>

Phoenix Glass Co,
Pittsburgh, Pa.
Gentlemen:
Complying with your inquiry regarding results of inner & outer

globes on our arc-lamps, we respectfully submit the following report

takenfrom our records & is what we would call a triumph in the art
of glass making.

Weinstalled fifty-one Port Wayne form "C"

D.

0.

series arc-lamps,

in Beaver, July 1905, we have had these lamps burning from dark to

daylight ever night since & have had to renew but three outer and
five inner globes up to the present time.
The outer & three inner globes were broken by some unprincipled

characters, who on last Halloween, unhooked & dropped three of the
lamps into the street,
Jan.

&

the carbon- setter broke one inner on

23d. & another May 21st.

One lamp burned out the magnets on Peb. 3d. & from indications
of the carbons, drew a very long arc before cutting out^ still the

inner globe was not injured.
We are using #85356 & outer #6846, Phoenix Brand, & we might add
in conclusion, that we are now on our second thousand box of carbons,

showing that there is a small consumption of carbon due to the globes
fitting the gas cap perfectly.

Yours very truly,

Valley Electric Co

.

Gen.

xO

><

-^ £.

Supt.

THE PHOENIX GLASS COMPANY
NEW YOR.K

PITTSBURGH

CHICAGO

—
WESTERN ELECTRICIAN
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P and S Sockets have won
every time in comparative

On any
any amperage up to 3 amperes

P and S

have proven

Write

PASS

for

first

15,

prize

tests.

voltage up to 250 volts or

— direct or alternating

current

best.

testimonials

and

a SEYMOUR,

facts that

prove.

Inc.

BOYD AVENUE
SOL V AY, N. Y., U. S. A.
56

SALES OFFICES:

New

York.

Chicago.

Second Annual

San Francisco.

Electrical

Show

COLISEUM, CHICAGO, JANUARY 14-26, 1907

The Market Place
for Everything Electrical

The

value of an Electrical

Exhibition

direct

is

and convincing.
The trade and the public attend in large numbers and want to see and buy
the newest and best in every line of electrical
products.
Will you show yours?
Write for
prospectus.
Apply for space now.

ADDRESS

ELECTRICAL TRADES EXPOSITION COMPANY
HOMER E. IMIES Managrine; Director

139

Adams

Street

CHI

,

I

1906.

September

15,

WESTERN ELECTRICIAN
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WAGNER ELECTRIC
Main

Office

11

MFG. CO.

and Factory, ST. LOUIS, U.

S. A.

CONTRACTORS' ATTENTION
WE

DO NOT BUILD SWITCHBOARDS.

We

build instruments for you to put on your
boards.
do not attempt to sell you instru-

We

ments and then enter into competition and
underbid you on the price of the boards. If
we did this, we could possibly get a good many
switchboard orders, as we could
ments cheaper to ourselves than

sell instru-

we

could to

contractors.

We

come to you, asking your support in
the instrument line, guaranteeing not to compete with you on your switchboard business,
guaranteeing to give you good instruments at
a reasonable price.
We solicit your patronage with a full line
of switchboard instruments, which we can ship
from a large stock. Our Bulletin No. 67-H
will tell you more about this.
PORTABLE INSTRUMENTS
TRANSFORMERS
SINGLE-PHASE MOTORS
POLYPHASE MOTORS

SALES OFFICES IN ALL OF THE PRINCIPAL CITIES

!
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Wife

Have you seen the billboard poster advertising the sensational drama

—

"The Lion and the Mouse?"
striking

this

In

Then

Now

if

of the Cruel Net,

you look very closely you

will

see a

And the

is

the "red tape net" of the

Little

Mouse

— well,

call

Lamp Buyer;

but you do

us The Mouse,

are not exactly that small, but

mouse,

for

Gome, Mr,

we know how

to

we

are just about as active (and as

gnaw

at the

we "know

You're "in

it— like the Lion— the less

you'll like

our business" like that

meshes and break that red tape

Lion, you're strong and all that; but

securely held down by that net.
stay in

Mouse,

"ORGANIZATION."

"white!") and our teeth are just as sharp, and
little

Little

how strong!

That Net

We

meshes

that Lion is yourself, great and strong, Mr.

not realize

fierce and hungry but

picture you see the Great Lion,

securely ensnared within the

it," all

waken up! You're
right;

net.

certainly

and the longer you

it.

Give us a chance to help you break the red tape net by letting us quote you.

tf

y!x

OW9 Ump*

15,

d«ilu Capacittf-

*

1906

September
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9,800
Brake HorsePower in
Diesel Oil Engines

From Jan'y

1906, to July 1st,
1906, contracts were closed for the
following Diesel Oil Engines.
guarantee, under a surety bond, that
every one of these engines, in the
purchaser's hands, will develop 100
Brake H. P. Hours on 8 gallons of
crude or fuel oil, or 100
Hours,
measured on the switchboard, on
12^ gallons.
With oil at 3 cents a
gallon one Brake H. P. Hour will
73
cost 2to mills and one K.
Hour 3^<00
1st,

We

K W.
.

We've Reached the Capitol

W.

The Government Are Using 'Em

mills.
THREE-CYLINDER ENCINES
Ice, Light & Ref'g Co., Beaumont,

Beaumont

Kent Mfg. Co., Clitton Heights,

Pa.

225

Laconia Electric Lighting Co., Laconia, N. H.
Estes Mills,

Fall River,

525

Tex.

.

225

.

225

Mass.

Ball Bros. Glass Mfg. Co.,

Muncle, Ind.

Samson Cordage Works, Boston, Mass.
Sierra Consolidated Gold Mining Co.,

225

.

450

.

Hillsboro, N.

Mex

340

H.P.

"
"

"
"
"
"
"

Prairie Pebble Phosphate Co.,

Mansfield Municipal Lighting Plant,
Ball Bros. Glass

3,150

Mulberry, Fla.

Mansfield,

Mass.

United 6as Improvement Co., Philadelphia, Pa.,

&

Citizens Electric Light, Heat

2d

Power Co., Perth

Westerly Electric Co., Westerly,

R.

225

225

Muncie, Ind., 3d order

Co.,

order

Amboy

675

Pierce Phosphate Co., Mulberry, Fla.

450
170

Providence,

Westerly Electric Co., Westerly, R.
Mineral Wells Elec.
J. D.

Lt.,

Power

&

I.,

R.

I.

,

2d order

Mfg. Co., Mineral Wells, Tex

B. M. Young,

Morgan

City,

La.

City of Bryan, Ohio

Trinity

&

Brazos Valley R. R. Co,,

Westerly Electric Co., Westerly, R.

120

450.

225

450

Beardsley, Mineral Wells, Texas

...

290
240

3d order

"

"

"
"
"

"
"

3,000

SUNRAY

CANDLE-

EFFECT

POWER

"

Teague, Texas
I.,

"
"

Ansonia Mfg. Co., Ansonia, Conn.
United Wire and Supply Co.,

"

120

225

I.

"

120

225

"
"
"

SINCLE-CYLINDER ENCINES
Hanscom Bros.,

Fall River,

Highland Water Co,,

Mass.

El Paso,

Texas

Blsbee Naco Water Co., Bisbee, Ariz.

75
75

75
9,80U

"
"
"
"

It is a fact worthy of all emphasis that every Diesel
Engine plant thus far installed has surpassed our guaranteed fuel consumption by 20 to 25 per cent.
It will pay you to investigate the Diesel Engine — the
most efficient and most economical prime mover on

earth.

Complete Literature Free Upon Request

American

L

11

Diesel Engine Co.
Broadway, New York City

THE EXCELLO ARC LAMP
24-26 East 2

1

st Street
Send

for our list No. 39

CO.
NEW YORK

WESTERN ELECTRICIAN

14

September

15,

1906

THE ELECTRIC LIGHTING
throughout an INDUSTRIAL PLANT
can Ibe done most efficiently ONLY with

Cooper Hewitt Mercury Vapor Lamps
Room, Machine Shop, Carpenter Shop,
Foundry, Store Room and Shipping Department.

Office, Drafting

m
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WBBJE377. -..•*:
If

you purchase your current from the Central Station
(

YOU WANT-{

(

If

you have your own power plant

A

A Smaller Load.
YOU WANT^ Maximum Amount

Better Quality of Light.
Smaller Bills for Current.
More Light.

Let us prove
that these

to you, as

(

(

we have to

Minimum

of Light.

Cost of Maintenance.

others,

WANTS are best filled by

THE COOPER HEWITT LAMPS
Write for the

New

Bulletin,

"Economical Lighting

of Industrial Plants."

COOPER HEWITT ELECTRIC

CO.,

220 West 29th

Street,

NEW YORK

-1

September

15,

WESTERN ELECTRICIAN
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LEADS TMEM ALL

CARBONS
'TRADE MARK-

SlkriS*

HUGO
REISINQER
SOLE IMPORTER
•TRADE MARK-

II

NEW YORK

BROADWAY,

Speaking

•TRADE MARK-

of

INNER GLOBES
Try

I
^

BOTH HEAT-RESISTING AND ORDINARY
YOU WILL NEVER USE ANY OTHER
'

Send for

"The Story of
information

the

ElnVuwtJiTn'Tr'T "

M'fJiX™@WlA'
for

mmm

Inner

Globe

~

II

contains

much valuable

users

glass specialty
fy&TORlE. OHIO

co.

WESTERN ELECTRICIAN
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THE BASTIAN
METER

DIRECT CURRENT
ALL VOLTACES
F ROM
TO 750
I

Owing

to the entire

absence o

moving

f

September

15,

1906

The India Rubber
and Gutta Percha
Insulating Company

parts, coils, magnets,
etc., this meter has

met with the immediate approval of
Direct Current Central Stations.
It is well known that
small meters are
liable to burn-outs,
particularly on 220
and 550 volt

circuits.

THE BASTIAN HAS
NOTHING TO BURN
OUT. Even lightning
proof.

The

accuracy

is

equal to any; the
price so small that
managers have a
n
revelation
Postal brings

HALL OF RECORDS, NEW YORK CITY

Habirshaw Red Core Wire

Installed

store.

i

Throughout

it.

Manufactured by

HELIOS MFG. COMPANY
Bridesburg, Phila., Pa.

FRANCIS RAYMOND
1635 OLD

COLONY BLDC.

CHICACO

OFFICE AND

WORKS

YONKERS,

SALES DEPARTMENT

253 Broadway

N. Y.

NEW YORK

W. M. HABIRSHAW
President and General

Manager

J. B.

OLSON, Manager

CITY
of Sales

ILLUMINATION
By The Columbia. Method
ha.s

The
The
The

many

advantages.

Just a few here

:

COLUMBIA LAMP has greater spherical candle power than other lamps.
COLUMBIA LAMP consumes less current than other lamps.
COLUMBIA LAMP gives more light and has longer life than other lamps.
LOOK FOR THE

fairal €lttftir<Eirat)Krag,
General

Sa.les

LICENSE

LABEL

<3>

Agents

264-266-268-270 Fifth Avenue.

CHICAGO

INCANDESCENT LAMPS
12c Each!
A

new

factory,

the trade with the
at

12c each,

f.

equipped entirely with new, up-to-date lamp machinery, enables us

BEST

o. b. all

RENEWED LAMP ON THE MARKET.

points

on or

to supply

Sold in standard packages

east of the Mississippi River.

RY A

THE ECONOMY ELECTRIC

CO.,

Warren, Ohio

September

15,

WESTERN ELECTRICIAN
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General Electric Cbmpany
Speed Controlling Rheostats
For Variable Speed, Shunt or Compound

Wound

Motors, Particularly Adapted to Machine Tool Equipments

RSF and SF

Types

Reversing and non-reversing for onequarter to fifteen H. P. Motors operating on
115, 230,

500 volt

circuits.

SPEED VARIATIONS:
2:1

3:1,

4:1,

by Field Control

Quick break action protects
starting contacts on the smaller
sizes.
Quick break action in combination with magnetic blowout
protects first starting points on
the larger sizes.

Compact

Field resistance designed for

continuous service.

Armature resistance designed for severe starting serv =
ice.

Renewable segments used
for all starting contacts.

— Durable — Reliable
Type SP Controlling Rheostat, Non-Reverse

Type RSP Controlling Rheostat, Pull Reverse

These Rheostats can be furnished with circuit breaker to protect them from overloads or failure of voltage, and
with enclosing cover to protect controller from dust, dirt, flying chips, etc.
The General Electric Company has
a motor for every service, a controller for every motor, and engineers to combine them properly for any work.

Chicago

Principal Office:

Office:

Sales Offices In All

Schenectady, N. Y.

Monadnock Bldg.

Large Cities

Over
Write

25,000

THP

Rail

IniflT Pfl

a «n

Catalog

use

In

-

<Mfice»s 2» WT. 34ttaSt.

CITY

As your
read,

you

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY

for

miles

Branch Selling Agencies

:

Dearer, Colo. Pittsburg, Pa.

;

;

Oaicago, 111.; CiMimiati.O.,
Mo. ; St. Paul, Minn.

St. Louis,

Manufacturers

of

ad in the Western Electrician will be
will never be blue.

Electric Specialties in High

:he
i

Grade Porcelain

MOTORS-DYNAMOS-FANS

ARE WELL MADE AND YOU'LL LIKE THEM
FOR ALL DIRECT CURRENT CIRCUITS
v THE R0BBINS & MYERS CO. >
SPRINGFIELD, OHIO.

We

manufacture a beautiful quality of white, thoroughly

vitrified,

tough porcelain, especially adapted to electrical purposes.
respondence solicited and prices quoted on application.

Cor-

CARBONS
Are the
Are the

CLEANEST BURNING
MOST EFFICIENT

MOST UN/FORM
Are the MOST EC0N0M/CAL
Haveffa I ON6EST L IFE
kretk

NATIONAL CARBON

COMPANY

CLEVELAND.0.

(DarboN

WESTERN ELECTRICIAN
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ON HAVING

Of

Edison Miniature

Lamps

MICA

all

Form

Qualities, In any
at Lowest Prices

EUGENE MUNSELL AND CO.

^

NBW YORK and CHICAGO

INSULATION

Because they are reliable.
Cost less than any other
make in the end

Micanite, Linotape,

Cloth and

1906

15,

is.

M. L C. Compound, Empire
For Years

Paper.

the

Standard-

CO., Originators
MICA INSULATOR
CHICAGO
NEW YORK and

Edison Decorative and Miniature
Lamp Department

Candelabra Lamps

Teiepoone Lamps
Battery

QENERAL ELECTRIC

Lamps

__—-

CO.

HARRISON,

N. J.

(507)

W1 L

/y k D/"\XTF\ wl " save you money in y° ur fe P air
r\\ I 11/
I I work as well as In your new machines.
/Yl
I
1Tm * wxJ\m.a-*V/l
nsu iation— made out of
t , s good

\

BELDEN
MAGNET WIRE
Our

stock

and German
net wire

is

complete

in

of copper
silver mag-

CHICAGO MICA

per

the most
the west.

real

manufacturers of

cent, of

Rings used

Try us and

the

Belden Mfg. Co.

manufacturers of

VALPARAISO, IND.

CO.

WILLIAMSON & CO.

UMMACH,

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

-

CHICAGO

-

CO.

N. Y. CITY

I

t^^^TnAoe

III

10

<££> CIRCUIT

BREAKERS

mabk,"

W*

General
Storage

HIGH-DUTY

^

G.

8ECY AND TRIM.

GAS, ELECTRIC AND COMBINATION FIXTURES

AND DEALERS

STAR EXPANSION BOLT
J47-J49 CEDAR ST.,

CHICAGO

sold at reasonable prices.

CHAS.

R.

Enameled

in this country.
see.

83-90-92 W.

Try us on a rush order

is

RICHARD WILLIAMSON,
PRESIDENT

We are the
75

i

,

the best materials and

u

Battery Co.
42

BROADWAY.

N.

Y

HORNBERGER

ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

TRANSFORMERS

The Switchboard Equipment
Company

LAFAYETTE ELECTRICAL MFC. CO.
LAFAYETTE, IND.

BETHLEHEM,
Ask
CLEVELAND: Crosby,

Craft

&

Co.

for Bulletins

PA.
and Low

Prices

WANTED

CHICAGO: Francis Raymond

You Who are Troubled with Sparking and Cutting of Commutators to Use
The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

PREVENT CUTTING.

SPOT

SPOT
gJ^SO^SPOTcSfJ

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

Absolutely Will Mot

The Brushes
It will

BO

_

Ots. per Stick.
For Sals by

all

S5.00 per Dozen

Supply Houses, or

Bum

* • .

pat that high gloss on the commutator you
have so long sought after.

""

MrLFNKAN A HO

""Yofe^""actore*

'

Room 411, Inter Ocean Bldg., 130 DearhoraSt, Chicago, III.

FREE, Sample Stick,

Reversing Switch for Electric Elevator Service
Will stand the wear and tear due to constant
making and breaking of the circuit.
Contacts are of hard drawn copper, and are easily accessible.

They

are liberally proportioned

to give long service.

The drum may be

installed horizontally or vertically with equally satisfactory results.

Large sizes of the switch are equipped with a powerful magnetic blowout.
These switches are designed for use only with C. & H. self-starters, by which combination an
Dimensions and prices given in Bulletin 72-B.
Switches designed especially for alternating current, also, are made by us.

New York

ideal elevator control

THE CUTLER-HAMMER.
MFG.
MILWAUKEE
Boston

Chicago

system

is

secured.

CO.
Pittsburg

September

FRANK

N.

WESTERN ELECTRICIAN

1906

15,

EUGENE

PHILLIPS, Pres.

K.

PHILLIPS, V. P. C. B. WAOENSEIL.Treu. C.R. REMINGTON, Jr., Sec

Qs£hc6ans

AMERICAN ELECTRICAL WORKS,
PBOTIDENCE K

19

USat jSbfd

BARE AND INSULATED ELECTRIC WIRE,

The
has

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

full

Our experience

in rods of less

Guy Anchors

are not

than

weakened

WITHOUT DISTURBING THE

CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson, 26 Cortlandt St
Chicago Office, P. E. Donohoe, 135 Adams St.
Montbeai Branch, Eugene F. Phillips' Electrical Works.

SOLID EARTH.
When

In at the proper depth they are set. The strain
can then be put on without fear of any back give. You
are sure.
An anchor is as strong as its weakest part.
Stombaugh Guy Anchors have no weak parts.

I.

Snowing tbe

EUREKA

5,

6 and 7 in. style.

W

Holds 12.500, 15,000 and
17,500 lbs. respectively.

EXTENSION

FOR
EVERY
NEED
QUALITY

cabt into the helix.

is

STOMBAUCH CUY ANCHORS
BORE INTO THE CROUND

New Yobk Stobb, W.

An Instrument

rod

in diameter.

The rods of Stombaugh
by holes tor pins or rivets.

ANNUNCIATOR WIRES.

R.

6 and 7 inch

shown that welds are dangerous

one inch

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

5,

Stombaugh Guy Anchors
HAVE NO WELDS

Q

I

The

with Street Railway,
Electric Light and Telephone Companies.

Popular

N.

MATTHEWS
&
MANUFACTURERS

203

N.

Eastern Office:

2nd

203

St.,

BRO.

ST. LOUIS
NEW YORK

-

Taylor Bldg., Cortlandt St.,

The BEST Extension
Light on the market.
be used in many
places, as Hotels, Res-

Can

NATIONAL CODE STANDARD

idences, Factories, etc.
plug for extension; also for attaching to bottom of chandelier for reading light.

Made with

UNEXCELLED

"0.

1"

Weatherproo! Wire.

Send for Bulletin and Sample

Prices Right

Slow-Burning leatherprooi

EUREKA EXTENSION
FIXTURE CO.

WHITNEY
ELEG. INSTRUMENT
Makers

| Machado &
*

INDIANA

-

GO.

Prices

Monadnock

ft

Roller

203 B'way

Blk.

NEW YORK

CHICACO

*»»»¥*»»-«HHMMHr-»*»¥ »¥¥¥¥ ¥

ARC LAMP

POLES,

BRACKETS, ETC.
j
J

THE

J. L.

*

Phillips Insulated

MOTT IRON WORKS

84-90

BEEKMAN

ST.

NEW YORK

»

Office

and Factory: PAWTUCKET,

This cut shows a ioo H. P.

Type "E"

220-V.

INOANDESOENT

electric

lamp

—

"up to you," Mr.

Lamp Buyer,

to say
Czars of
the lamp business shall

whether the
the

shall

pay

Ours

is

but we

a

price

solenoid

you

for lamps.

which

New Lamp,

know

uum

the bus-

to "look us up," to investigate
us fully, financially and
otherwise, and we, therefore,
refer you to the First National Bank of Emporium,
Pa., and the Farmers
Merchants Bank of St. Marys, Pa.

&

ever

LAMP

CO.

Elk Couaty, Pi.

is

operated

governor,

retarded

by a vacCast

dash-pot.
is

iron

used where-

practicable,

otherwise

steel wire coils are used.

Send

I.

1905

The Western

Elec-

trician published

1042

for catalogue.

LARGE

pages of
matter and

reading

1575 illustrations.
This

is

3126 columns

3,000,000

or about

words.

amount

$2

Equivalent in
to

23 average

technical

On the

Books.

book basis $46

worth given

for

$3.

you

are not a sub-

scriber,

send in your

If

,

J.

L.

SCHUREMAN

Electric Elevator Controllers,

Automatic

NOVELTY INCANDESCENT
Marys

-

grid resistance

Give us a trial
and we will prove our
iness.

proposition so you will
stay with us.
As we mean business and
want your trade, we urge you

than

an ampere of current.
The main line switch is double
pole, each arm being equipped
with both carbon and copper
contacts and blow-out magThe rheostat is of the
nets.
multiple magnet type and is
controlled by means of a

offer you a strictly
class
at a
and
reasonable price
that price is less than
the "association price. "

dictate

circuit

half

We

first

controlling

carries considerably less

LAMP!

R.

Starter for

pumps, compressors,

The

etc.

It is

Wire Co.

Automatic Starters In

THE

St.

and Samples on Application.

of "Instruments of Precision."

IRON
f

and Ideal lire.

415 S. Washington Street

MARION,

European Agents
8, L&nge, London

Geipel

CO.

order

now.

Pump Starters, Distant Control Switches

70-86 West Jackson Boul.

CHICAGO

Western
50 r Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN
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nents {jo words or

EliECTBICAI,

$i-S° <•»
additional words 3c each

insertion,

POSITION

less),

WANTED advertise

GUARANTEED,

the manufacturers.

DIRECT CONNECTED

K. W. Westinghouse generator ,60
cycles, 2-phase, 1,150 volt, 150 SPIH,

POSITION WANTED.

connected to Williams vertical
non-condensing engine 18x26.
K. W. General Electr c generator, 60
cycles, mono-cyclic, 2.400 volt, 200 KPM.
direct connected to Ames horizontal, compound engine, 1 5| and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt. 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.
direct

electrical engineer (27), with three years'
experience in testing and designing electrical
machinery with large manufacturer. Some experience in light construction work and estimating Best of references. Will consider any
reasonable proposition. Address Box 645, care
Wes eru Electrician, 507 Marquette Building,
Cbicago.

6399—250

POSITION WANTED.ex

A. C. GENERATORS OOCycle, 3-Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,

BELTED

—

handling men. Experienced in testing and repairing of meters and transformers, operation
of steam and hydro-electric plants, overhead
Age 25,
construction and a good wlreman.
Address
married, sober, not afraid of work.
MarElectrician,
507
Western
care
Box 644,

class 12-150-600.

1136-100 K. W. General
type A. T.

1448— 70

B., class

Electric. 2,300 volts

8-100-900.

W. Thomson-Houston, 2,200
515 RPM,

K.

volt,

One 150 H. P. second-hand Corliss engine. In
answering give fall description and price.

Office of the Supervising Architect.

volts, type A. M., class 12-150-600.
K. W. Westinghouse, 2,200 volt.clas?

and

1219—75

JAS. A. WETMORE,
Acting Supervising Architect.

volts.

1279—120 K. W.

TREASURY DEPARTMENT

Westinghouse, 1,100-2,200
12-120-1375.
General Electric, 2,300 vol

volts, class

1344—90

K.

W.

Office of the Supervising Architect.

.

Washington, D.

type A-6, class 12-90-1250.

ALTERNATING
CURRENT MOTORS.

WANTED.

'

Superintendent for lighting department.
Must understand Inside wiring and estimating,
Address, with reference and salary exptcted,
Box 646, Western Electrician, 507 Marquette

of September, 1906, and then opened, for the
installation of an electric burglar alarm system,
for service thereon to June 30, 1907, in connection with vaults or safes in the Court House
and Post Office building at Indianapolis, Ind.
The bids must state the price per month for
service on each circuit installed in the building,
and must also be accompanied by a full description of the system and character of the service
proposed to be furnished. The number of vaults
and safes to be equipped can be ascertained upon
application to this office.

single-phase, 2-

day
and

Machinery For All Power Station

New York

JAS. A. WETMORE,
Acting Supervising Architect.

AND
IMPREGNATE

Building, Chicago.

LARGEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE— YOU MAY BE SURPRISED.

WANTED
have a customer for an Electric Light Plnnt
In town, either in Ohio, Indiana. Michigan. WisI

consin, Illinois or Iowa, of 2,500 to 13.000
Must have good city contract and
people.
franchise. Address Box 641, care Western Elec

CENTURY ELECTRIC CO.

ThTTTT

_

MANUFACTURERS OP

SINGLE-PHASE SELF-STAITIM

NOW

MOTORS AND CEILING FANS
ST. LOUIS,

New and 2nd Hand

428 MOONEY-BRISBANE BLDC.

WANTED.
Position as manager, superintendent or electrician of a lighting or power station. With
company for four years as general manager
Desire change for good reasons. Understand
every detail of toe Dullness. Age 27. Can
come at once. Prefer central states and the
JJoith. will come on trial to prove ability.
Can also estimate and superintend plumbing
and heating (steam and hot water). Address
No. 647. care Western Electrician, 507 Mar-

FOR SALE
Part or whole interest in light plant in prosperous town of 2,500. Has been running a
year and is earning over 8 per cent on investment.
Plant cost $18,000, is first class and
needs no improvements; capacity double present load. This is a good proposition.

WANTED
Draftsman with experience in electrical
drafting room. Must be capable of laying out

BEARMORE

D. T.

either direct current or alternating current
machinery, also of checking detail drawings.
State age, nationality, experience and salary
wanted. (Signed)
NATIONAL BRAKE &
ELECTRIC COMPANY, Milwaukee, Wis.

Lights
2
2

900
1200
1500

1
1

1500

General Electric,

1

1500

Warren-Medberry,

feet,

1

2500

Gen'l Electric, 125 K.W., three-phase type,

1

5000

T B, revolving field.
Westinghouse, 250 K.W., three-ph., revolving

Something

NEW YORK:
17

Send your Book Orders

for

Park

PI.

and

Factories:

to

ELECTRICIAN PUBLISHING CO.,

14

Everybody

Murray St

188 Fifth

N.

J.;

Ravenna.

1

1100

or 2200

A

TO 133 CYCLES

OFFERED
LOCATIONS

We

are now located In our new shops, the
Repair Shops in this country. Send
our Honthly Bargain Sheet showing complete stock with net prices.

WITH

largest

Ave.

Ohio

Satisfactory Inducements,

CRECORY ELECTRIC CO.
Cor. 16th

and Lincoln

Favorable

Sts.

Good

CHICACO

The more a man
ness.
The
advertises.

507 Marquette Bide.. Chtcneo

advertises, the greater his busigreater his business, the more he

care not
as

we

who

Shop Power equipments

for progress-

ive manufacturers.

We
work

— to

and

isolated plant

\j&8£

R.

R.

AND THE
YAZOO & MISSISSIPPI VALLEY
For

R. R.

information and descriptive pamphlet address
full

A ve

j.

N . j:
304 Wabash Ave., Chicago.
58A
25 Clerkenwell Road, LONDON, E. C. .

c.

CLAIR,

Industrial Commissioner,

31 Union Sq., N. Y.

save power, to increase profits.

BOOKLET

Edison Mfg. Co.,

Communities,

THE ILLINOIS CENTRAL

reputation.

build machines for industrial

Rates,

Conditions,

ON THE LINES OF

energy and maintains full
voltage to the end of its guaranteed life.
Dealers who
handle the Edison cell get
business through its good

furnishes the city lighting outfits as long

furnish the

Freight

Labor

Healthful
Dealers handle the Edison
Primary Battery because it
always gives satisfaction and
brings and holds trade. It is
the cheapest form of battery

We

CHICAGO

for

CHICAGO:

Jersey Gity,

K.W., two-phase,

Lights
900 Westinghouse, 45 K.W., latest type.
1200 Westinghouse, CO K.W., 1100 volts.
1200 General Electric, A, 60, 1100 volts.
2000 Wood, 100 K.W., type W. A. L.
240 Westinghouse, 120 K.W., 1100 or 2200 volts.
2400 General Electric, 120 K.W., type A- S., 2200 v.
2400 General Electric, ISO K W., type A, 120.
3000 Stanley, Inductor type 150 K.W., two-phase.

1

Electrical

75

volts.

t

Fort Wayne instruments complete. As good
as new. Address Reed City Electric Co., Reed
City, Mich.

all

1100 or

Westinghouse,

125

with

ST.,

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

K.W., three-phase, 3300

K.W., two-phase,

1500

2

I

by 7

75

2200 volts.

I

FOR SALE.

75

volts.

1

Electrical Supply Co.

W. MONROE

volts.

3

Manhattan

27

Westinghouse, 45 K.W., single phase.
Westinghouee, 60 K.W., two-phase, 1100 volts.
General Electric, 75 K.W., three-phase, 2200

Held, 6000 volts.

Thayer, Kansas

LEATHER BELTS

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFG. CORP.

ALTER NATORS-60 CYCLES

I

3

WE

For Sale— Bargains

quette Buildinp, Chicago.

MO.

DEVINE CO., BUFFALO, N. Y.

J. P.

III.

last

Sept. 7, 1906.

will be received at
this office until three o'clock p. m., on the 24th

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low pricts.

25-cycle, 60-cycle, 133-cycle,

O.,

SEALED PROPOSALS

HIGH TENSION TROUBLES ?

Hicksvlile Electric Light Plant, Hicksville, O.

White marble switchboard,

equipped can be ascertained upon

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

ico,

I

safes to be

application to this office.

10-75 900.

Purposes.

ittery

I

WANTED.

TREASURY DEPARTMENT

Inc.

Washington,

class A-70,

quette Bldg., Chicago.

CO.,

1906

15,

D. C, Sept. 7, 1906.
©O-Cyele, a-Phase.
SEALED PROPOSALS will be received at
1763—240 K. W. Stanley, 1,200-2,400 volt, 450
this office until three o'clock p. m. on the first
RHM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM. day of October, 1906, and then opened, for the
7232—75 K W. Westinghouse 2,200 voit, 720 installation of an electric burglar alarm system,
and for service thereon to June 30, 1907, in conRPM.
nection with vaults or safes in the Post Office,
60-Cycle, Single-Phase.
Court House, etc., building at San Francisco,
7546— Two 300 K. W. Bullock, 110 volt, 16 Cal. The bids must state the price per month for
poles, 465 RPM.
service on each circuit installed in the building,
7634— Three 180K. W. General Electric, 1,04( and must also be accompanied by a full descripvolt, type A. S., form A, 600 RPM.
tion of the system and eharacter of the service
1823-150 K. W. General Electric. 1,H40-1,1SC proposed to be furnished. The number of vaults

•

Electrician, technical graduate, 5 years'
perience, wishes permanent position in southern
A competent man familiar
or western state
with A. and D. C. work in general. Capaole of

Bldg., Chicago,

A. C. UNITS.

6770— 400

By

507 Marquette

STEAM MA-

AJfT»

and at u
PRICE considerably lower than for
purchased
troni
apparatus
game
the
4'IIIXEKY.

mtnts [jo words or less), $1.00 an in
sgrtion additional words Si eazh

trician,

MACGOVERN &

ROSSITER,

«4J*Ifcl>, ri>B *AX.fi ant,
WJLMT COlifflHSi advertise

timiiar

September

I

Park Row. Chicago,

Ml,

No. 2539

NORTHERN ELECTRICAL MFG.

Electric Signs

CO.,

ENCINEERS-MANUFACTURERS
MADISON, WIS.,

and Letters

U. S. A.

426 Monadnock Block, Chicago; 1236 Wells Building, Milwaukee, Wis.; 80
Land Title Building, Philadelphia, Pa.; 403-406 Atlas Bulldtng, 604 Mission
St., San Francisco, Cal,; 29 Broadway, New York; 21 East Fifth St., St. Paul,
Minn.; ZOO Equitable Building, Boston, Mass.
747
I

Send

127

for special circular of stock signs

ready for shipment.

CO.
HALLER MACHINE CHICAGO
FULTON STREET

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
High-Crado Machine
Work

of All

Kinds

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUCHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Tans, Instruments

,

September
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WESTERN ELECTRICIAN

1906

15,

Bow

Why

and

21

of Electricity

Mister

By CHARLES TRIPLER CHILD
Second Edition, Revised and Enlarged

Price $1.00, Postage Prepaid

WHILE

the added matter has brought the volume up to date in
every phase of this study, the original text, as prepared by its
brilliant author, remains to entrance the reader.
New illustrations

Central Station

have been made where it was deemed possible to further illuminate
the explanatory matter.
The book contains no mathematics. The
phenomena of electricity are treated in splendidly arranged word
pictures, and the engineer, the student and the non-technical reader,
alike, may be benefited and entertained by this book.

Manager

CONTENTS

CHAPTER

We

Preface

The Electric Current
The Electric Battery
III The Effects of Electric Flow in the Circuit— Heat and Chemical Action
IV The Effects of Electric Flow Outside the Circuit Magnetism and
Induction The Electrical Units
V Electromagnets The Telegraph
VI Electric Signaling Apparatus
VII The Relations Between Magnets and Electric Currents
I

II

—

—
—

Induction and Reactive Coils

VIII

The Telephone

IX

X
XII
XIII

XIV
XVI
XVII
XVIII

—

XX

known

well

the

modern

of

Station Manager's Business Pro-

popularize

new

consum-

class of

conveniences for the

present

users of your

product.

They appeal

to and attract the Housewife,

and her interest

ELECTRICIAN PUBLISHING CO.
507

line

ers; as well as furnish further

—

XXIV

your attention

Prometheus Appliances for
Cooking and Heating by Electricity, as they are

terest a

—

XXI
XXII
XXIII

call

the use of electricity, but in-

Polyphase Currents and Motors
Electrical Power Transmission
The Incandescent Light
The Arc Light
Electrochemistry Storage Batteries
Wireless Telegraphy
Radiation X-Rays
Recent Theories

XIX

to the

They not only

Alternators Polyphase Currents
Electric Motor
The Electric Railway

XV The

beg to

ducers.

Telephone Accessories
The Mechanical Generation of Electricity
The Dynamo Machine
Various Types of Dynamo Machines

XI

—

!

your goods

is

a sure sign of increased orders.

CHICAGO

MARQUETTE BLDG.

in

Not only make an

attractive

exhibit of these goods, but let

your salesman carry samples and booklets, as
:

SOMETHING NEW

German

Silver

in sheet, wire,

rods

A. B. C.

blanks, etc.

.OF.

Phosphor Bronze

ELECTRICAL

Nickel and Copper Anodes

EXPERIMENTS

THE SEYMOUR MFG. CO.

BY

W.

J.

Box

CLARKE.

667,

they help to interest as well as close contracts.

Write for our
Electric Irons in

We

terested in electricity, and fills a long felt
want. It tells in plain language how to
make and experiment with Batteries,
Magnets, Telegraph, Telephone, Electric
Bells, Induction Coils, X Rays, Wireless

Telegraphy, Dynamos and Motors.

191 Fifth Ave.,

146 Pages. 129

PRICE,

Ills.

Mister Dealer:
If you want to be up

to date,

carry a line of our latest appliances

Cooking and Heating by Elec-

tricity.

They

are sellers.

Make a display of them in
your Show Windows and see the
interest taken in them by the
public.

Cloth.

$1.00.

Sent postage paid, on receipt of price.

ELECTRICAL BOOKS.
All

ELECTRICIAN

CHICAGO

more.

your current.
Ask us about it

RECO FLASHERS
Reynolds Electric Flasher Mfg. Co.

lots or

of

sale of

SEYMOUR, CONN.

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one,
Write us today lor particulars and prices. Also
pointers on electric signs.

hundred

offer

have a plan for increasing the

for
This is a practical, up-to-date, elementary book for the boy or student in-

special

PUBLISHING

CO.,

507 MARQUETTE BLDG., CHICAGO.

Why

We

Kinds.

please write us and let us sub-

ELECTRICIAN PUBLISHING COMPANY,
CHICAGO
507 Marquette Bldg.,

mit information relative to our
Representative Sample Assort-

Suite

ment

Nol Use Ihe Best

have a proposition for you;

of

Prometheus Goods,

at special

reduced

price.

AND THE ONLY GENUINE
Wrigley

Patented

Steel

Toggle

Bolt

with double flange sides and rigid back for securing brackets
and fixtures to bollow tiling, marble slabs and steel ceilings.
All other Toggle Bolts pivoted like cuts are infringements.
nut on
The Trunnion Nut Toggle Bolt has a finished brass capplain
or
the end.
Hex. for wrench or round for screwdriver,
to
Inserted,
been
has
bolt
the
plated, and can be taken off after
place on the fixture. The bolt screws through the toggle plate
the full length. Dsed foi finished work, such as Telephones.
it
Electric Fixtures and Marble Slabs. In ordering, mention
Trunnion Nut with Cap Nut or the plain Toggle Bolt is wanted.

Pal. April

7.1891

The Thomas Wrigley

Co,, 300.306 oearbom

st.,

Chicago

The Prometheus

Electric

Company

240 East 43d Street

NEW YORK

CITY
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September

DUNCAN
MONETARY
METER
meter ever made to read direct in DOL=
LARS and CENTS is now manufactured and sold by this
company.

The

first

electric

Instead of reading in watthours, the dial
of the energy consumed in DOLLARS and

The reading

in

watthours

a constant given

This meter
the number

to

also be obtained

much

needed want, as
of orders being received.

fills

a

cost

by using

each meter.

SEND FOR A SAMPLE

Duncan

may

shows the
CENTS.

Electric

is

evidenced

by

PRICES UPON APPLICATION

Manufacturing

LA FAYETTE, INDIANA

Co,

15,

1906

September

15,
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Bask

Men

Business

,

Like

Burlington Trains
The

chief reason

that Burlington trains run

is

They

with

business-like

only

handsome and comfortable,

may be

regularity.

depended upon.

service just exactly

And

are

not

but they
the dining car

suits.

Burlington Tropins Leave Chicago for
St. Paul and Minneapolis: 9:20 a. m., 6:30 p. m., 10:50 p.m.
Council Bluffs and Omaha; 9:15 a. m., 6:00 p. m., 11:00 p.m.
Denver, Utah and California: 5:00 p. m., 11:00 p. m.
St. Joseph and Kansas City:
6:10 p. m.
Similar Service from all These Cities.

PHONE CENTRAL

Burlington

Tickets,
H. A.
170

220 Clark St., Chicago

CHERRIER.

P. S.
?.

3117

City Passenger Agent

EUSTIS.

Passenger Traffic Manager.

J.

FRANCIS.

General Passenger Agent.
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ELECTRIC LIGHT PLANTS
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The Small Central Station
Practical Mint*
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Construction and Operation
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The
subject,
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list

of chapter

Fuel and Waterpower.

IX.

X.

XI.

.

Boilers and Setting.

IV.

V.
VI.

XII.

Operation of Boilers.

XIII.

Engines.

XIV.

Steam Turbines.
Belting and Shafting.

VII.
VIII.

written

headings

Building and Foundations.

II.

III.

G

well indicated

General Observations.
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scope of this eminently practical work,

by experienced

authorities on the

:

Electrical Equipment- —Generators

— Switchboard

Arc and Incandescent Lamps.

P

Instruments.
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Transformers.
Distribution.

Cost of Plants.

XVI.

General Data.

_
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E
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Line Construction.

XV.
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E
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The

supply data relating to small and medium-sized stations using overhead conand are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The
articles

struction,
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b
E
E
D
R
G
E

be enriched with numerous illustrations, diagrams and tables.
These articles will be of much value to all readers of the Western Electrician, new and

series will

old, interested in the practical

began

in

E
D

T

l£b

E
D

w
E

R

G

that this noteworthy series on

EleCtHC Light Plants

the July 7th issue of the Western Electrician, and will run for from four to six months.

=====
b

P

W

E

REMEMBER

L

operation of electric-light plants.

K
N

PLACE YOUR SUBSCRIPTION AT ONCE

=

K

N
W

W

Western

E

R

G

Electrician

SO? Marquette

E

L
E
D

Bldg., Chicago
E

OWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

IS

POWER

POWER

POWER

POWER

POWER

T

W
E

R

September

15,

WESTERN ELECTRICIAN

1906

25

National
Air Compressors

Front and Back Views

Some

of

National Compressor.

Features

Entirely enclosed and therefore dust and waterproof.

Motor and

compressor are two separate and distinct units which

together form one compact and rigid unit.

One-half inch air space between motor and compressor base prevents heat

communicating from compressor

New

to

motor and thus insures cooler running.

type of Brush-holder.

Write for Descriptive Bulletin No. 370

National Brake

& Electric Co.

Milwaukee, U.
New York

Cleveland

Denver

S. A.

Philadelphia.

Oakland, Cal.

GENERAL SALES OFFICE

519 First National Bank

Bldg., Chicago

'
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Robert W. Hunt & Co,
ENGINEERS

Co.Jhe

Butterfield Construction

Telephone Contractors
Cable Construction and Underground Con-

1131 The Bookery,

duit Construction a Specialty

Room

Reaper Block,
Telephone Central

6«Bto»qw«,=

Monongahela Bank

111.

St.,

1906

|

CONSULTING, MECHANICAL ahd
ELECTRICAL ENGINEERS,

I

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

Bldg., Plttiburg.

Norfolk House, Cannon

4585

15,

RUEBEL & WELLS,
.

New York.

Chicago.

Chicago,

326,

September

London.

PISH

BADT,
WILLIS,
1504

(Incorporated)

G. M.

Design, Construct and Operate Railway, Light

Power, Hydraulic and Uas PlautB.
Examinations and Reports
OBIOAGO, ILL.
American Trust Bldg.

Monadnock, Chicago

H. B.

Humphrey,

BISHOP

& CO.

BAKER, W.

E.
ENGINEERS

ELECTRIC RAILWAYS,
27 William

NEW YORK

St.,

BUSALD C JACKSON.

1804-1806-1808-1810-1813 Fisher Building,

CHICAGO.

Central Lighting Stations,
Electric Power Transmission.
Suite 1505 Chemical Bldg-, ST. LOUIS.

to

Patent

Cope's

t.
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notion.
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Quick

Conduit

H.

ENGINEER AND CONTRACTOR.

fail

Spbciai/hb3— Central StatlonSeatlng Plants,
Water Works Steam Plants, Electrlo Light,
Qas and Street Railway Plants.
110O-U28 American Trust Bldg., - CHICAGO

Rod

these rods have qo lost

of Steel and
in the best possible maimer.

These -Couplings are

made

EXPERTS

Write tor
rods

HADiaon.. wis.

!
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MECHANICAL,

list of

persons using tries*

—26,000 sold since May 1902.
to and

Price, 3

Engineering

214s

SCHOTT, W.

get by not having your
name in this Directory.

Coupling

Represented in this "Directory" are
enabled to come in touch with many
prospective customers who cannot b«
reached through any other source.

Long Distance Phone Central

YOU DON'T KNOW

H.,

how many customers you

Remember

ENGINEERS.

I

CONSULTING ENGINEER,

C. *

WILLIAM B JACKSON, M.

Henry

ENGINEERS

BROS.,

Contracting Electrical Engineers,
Lighting, Power, Railways,

ENGINEERS

Consulting Engineers,

Experts.

KOHLER

& Co

Byllesby, H. M.

F. B.

4

It.

Patented February

ELECTRICAL,
STEAM,

T. J.

CIVIL.

S244 North

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

Mad*

lengths.
75 cents, 4 ft. 8$ cents.

ft.

34, 1903.

COI
PHILADELPHIA, PA

Fifteenth Street

best. School all year.

TRANSFORMERS

HIGHLAND PARK COLLEGE, DES MOINES, IOWh

EMPIRE
MINI AT V E
R_

LAMPS

KUHLMAN ELECTRIC

WE ARE EXPERTS

for Circular
W. McCANDLESS&CO.

Send
B.

Licensed Manufacturers
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ad in the Western Electrician
read, you will never be blue.

G. M.

277 Broadway,
-will
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"Flexduct"
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The more
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advertises.

a man advertises, the greater his busigreater his business, the more he

Raven Black Core

TRADE-MARKS on our tagi. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

MAIN OFFICE:
1IB Liberty St.,

Union Trust Bldg.,
CINCINNATI

Raven White Core

pais Inspection and carry the above

114,

GEST

NEW YORK

be

Grimshaw

ALL OUR WIRES

IN

Underground Conduit Construction

& 69 Park Place
NEW YORK

As your

ELKHART, IND.

CO..

B

New York.

high standard required In

a.11

«^ CHESi {t92DeVpAn?ist.

high-class work.

It is

very

BOSTON:

SAN FRANCISCO:

7 Otis St.

638 Minion St

flexible, a.

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate,

always usable

to highest

degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

CHICAGO

SAN FRANCISCO

September

15,
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RAT O R S

DIRECT AND ALTERNATING CURRENT

£

IN
All Sixes

Write

Nos.

for Bulletins

'

W>^_

'OS

i

-

i

#^—IV^T^' ^
W

.

Stanley-G.

Electric Manufacturing

I.

Manufacturing Company of

of the
sets,

S.

The

Stanley

Pittsfield

/

—^

.
(

^\

;

Company

*\\

_/y-

5T.L0U1S/-

*gm k M
ELE&TrTlCALXA
wi &ANLV-SW

York.

WRITE OUR
NEAREST HOUSE

^OMl5*,

New

8H and 8B.

TERN ELEGTRI

CONSULT
THE MAP

The

For Every Service

All Capacities

j

1

;$»

us
k

is

a consolidation

of the Stanley Electric

and the General Incandescent Arc Light Company of

Company's product, marketed under the well-known trade name

K. C. System, comprises generators, transformers, rotary converters, motor* generator

switchboard apparatus, induction motors,

Company have been

favorably

known

as builders

etc.

The

General Incandescent Arc Light

of the high grade G.

I.

arc lamps, incandes-

cent lamps, alternating current and direct current motors and special electrical supplies.
,

MIDDLE WEST OFFICES:
CHICAGO, Monadnock Block
CINCINNATI, First Nat'l Bank

CLEVELAND,

DETROIT, Chamber of Commerce
INDIANAPOEIS, State Life Bldg.

•

'

"

OMAHA, New York Life

Pittsfield

Stai\ley-G.l.^ o Company MASS.
r

!

MINNEAPOLIS, Guaranty

Building
Building
ST. LOUIS, Century Building
KANSAS CITY, Postal Telegraph Bldg.
Citizens Building
Special Representative for the Southwest, HOBSON ELECTRIC CO., Dallas and Houston, Texas
Bldg.

T
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Reduced Telephone Rates
IN CHICAGO

MM£*r

If the franchise of Chicago- Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

WdMTte MACHIME

single: line:

telephones:

50 calls per month
Next additional 50

Third 50

$5.00

:

the

month

month
the month beyond 150

calls in the

All calls in

ac counn/werfr-

:

calls in

:

:

:

5 cents each
4 cents each
3 cents each

RESIDENCE RATES WITH UNLIMITED

At/ics/srco

SERVICE:
Single line

Two-party

Direct
Direct

RUBBER COVERED WIRES AND CABIES
HIN1NG t m ar|N £

and Submarine

20 cents per day, including 4

15 cents per day, including 2 calls
line,

1

line,

:

MAIN OFFICE AND FACTORY, MARION, IN D.
:

141

SO.CLINTON

:

:

CHICAGO TELEPHONE COMPANY,

St.

203 Washington

IT IS

a

calls

wires & cables

TRADE MARK.

WAREHOUSE

annum
annum

5 cents per day, including 3 calls
10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$ 1. 00 per month

SIGNAL,

8,

line,
line,

Two-party
Two-party
Two-party

Eagle Brand Teles pA p "-.:

CHICAGO OFFICE

$75.00 per
60.00 per

:

:

:

NICKEL SERVICE:

MARION INSULATED WIRE^ RUBBER Go-

ELECTRIC UGH
AND TELEPHONE

:

line

Street, Chicago.

SAID THAT GLADSTONE SAID:

ONLY A MINT CAN MAKE MONEY WITHOUT ADVERTISING"
IT IS

TRUE, WHETHER GLADSTONE SAID

IT

OR

NOT.

-TELEPHONES, SWITCHBOARDS AND EXCHANGE EQUIPMENT^

THE! NORTH IEUECTRIC1CO
LATEST DESIGNS OF WELL MADE ARTISTIC LIGHTING FIXTDRES
We

issue catalogs containing Electric Fixtures Only.

Gas Fixtures.

All dealers should have them.

Which

will

Also catalogs showing Combination and
you have? Your request will bring it

express~prepaid.

We are now in our New Factory at 176, 178 and 180 So. Clinton Street.
our capacity and can execute your orders promptly, and solicit your business.

BEARDSLEE CHANDELIER MFG.
176. 178. 180 So.. Clinton Street.

CHICAGO

Have

CO.

doubled

September

15,
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CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

&

226-234 Postal Telegraph Building, CHICACO, ILL.

BUCKEYE ENGINE
SALEM. OHIO.

Dearborn Water Treatment
made

Send gallon

DEARBORN DRUG

29

suit the

to

of water for analysis.

CHEMICAL
WORKS
EDOAR,
Telephone: Harrison 3930 and 393

R~<

&

M.KLEIN

Co.

case takes off the scale,

1,

SON.

Send 2c stamp for new catalogue No. 6 ol

TOOLS

KLEIN'S

U.S.A.

For Electrical Workorm

mnd
MATHIAS KLEIN

Line Builders.

81 W. Van Buren

When
freely;

St.

a man's

when he

jects intelligently

&Chicago,
SONS.
electrical

III.

ideas

flow

discusses electrical sub-

and

glibly,

you

will be

pretty safe in assuming that he keeps in

touch with

electrical

progress by perusing

the Western Electrician 52 times a year.

OTTO ENGINES

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

THE WORLD.

Bought in

SEND FOR ILLUSTRATED CATALOGUE.

1895—Been

Running Constantly

The Naugatuck News, Naugatuck,

^trademarks

The Phosphor

Conn., writing for supplies inciden"The engine has been
a fine one, in fact the best investment we ever made." Surely a splendid tribute to pay to a piece of
machinery. "OTTO" design, "OTTO"
materials and "OTTO" workmanship

Bronze SmeltingCo.|jmited,

tally remarks:

2200 Washington ave. Philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS, SHEETS, etc.
3

\

— DELTA

fiotrjsveme."

/7\
EUAN,

METAL

combine to make "OTTO" excellence.
"0TT0"engines can neverbe "cheap,"

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL and Sole: Makers in the U.S.

JEFFREY

m

FOR CATALOGUE,

CHAINS

ADDRESS

THEJEFFREY MFG. CO

yet are always the

CHEAPEST.

GA5 ENGINE W0RK5.Phila.PaJ
STANDARD DF THE WORLD

I0TT0

COLUMBUS,OHIO.

XPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IIOI Et-IVI

ST.

LOOKPORT

IM.

IS

MOST PERFECT

UNDER-

SYSTEM

OHIC/

SAMSON TURBINE
We

build these turbines in

all

SIZES and STYLES on UP-

RIGHT or HORIZONTAL shafts, BELTED or DIRECT
CONNECTED, SINGLE or in PAIRS. They are suitable for
direct connecting to GENERATORS, AIR-COMPRESSORS,
PUMPS,

CO.,

or

other

307 Lagonda

machinery driven on

horizontal

HAVE THE

GROUND

HEATING

MONADS' IOOK

V

THE JAMES LEFFEL &

WHY WE

shafting.

St., Springfield, Ohio, U. S. A.
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September

KELLOGG
TELEPHONES
ARE DISTINCTIVE

They are not

"JUST TELEPHONES"
Our many

We

satisfied

think

Send

so, too,

customers say there are "none so good."

and our Catalogs

for "Bulletin No. 8=F."

will

show you why.

yours for the asking.

It's

MANUFACTURERS OF
TELEPHONE SWITCHBOARDS OF EVERY SIZE AND DESCRIPTION FOR COMMON BATTERY AND MAGNETO SYSTEMS. TELEPHONES OF EVERY DESCRIPTION.
TELEPHONE AND LINE SUPPLIES. SWITCHBOARD CABLES.
WIRES— POLES— LAMPS
Correspondence Solicited

Kellogg Switchboard
CONGRESS AND GREEN

STS.,

& Supply

Co.

CHICAGO, ILL.

BRANCHES
PHILADELPHIA, PA., Keystone

Tel. Bldg.

CLEVELAND, OHIO,

Electric Bldg.

LOS ANGELES, CAL., 318 W. Second

St.

15,

1906

September

15,
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When You Use
You want good

service;

you want

to

it

3i

the Telephone
be prompt; you want

it

to

The Value

you want

it to b e secret.
Every other telephone user's wants are the same as yours.
It you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System are so successlul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.

of a Reliable

Telephone System

be accurate;

Cannot be over estimated.

WHY

does

STROMBERG-CARLSON

Apparatus appeal to purchasers?

BECAUSE

all

our product

necessities of every-day

BECAUSE

is

built to

endure the strenuous

life.

extreme simplicity and ease of operation, and
high efficiency and low maintenance charge.

of its

on account of

its

—

and

There's the whole thing in a nutshell ideal telephone service, prompt, accurate
secret, costing the operating company much less than it costs to produce inferior

service,

and commanding a higher

price.

because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System arc stronge r, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:
It's

Grand Rapids, Mich.
Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsvllle, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marlon, Ind.
Medford, Wis.
Mlamlsburg, Ohio.

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Belllngham, Wash.
Berlin,

Germany.

Buxton, Iowa.
Cadillac, Mich.
Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbua, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall Elver, Mass.
Ferguson, Mo.

Mount

Olive,

Portland, Me.
Portland, Ore.
Princeton, N. J.
Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

Santa Monica, Cal.
Sawtelle, Cal.
Sioux City, Iowa.
South Bend, Ind.

Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.

Springfield,

Traverse City, Mich.
Van Wert, Ohio.

111.

New

Watch

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Hill, R. I.

Wausau, Wis.
Westerly, R.

We

I.

Wilmington, Del.

today

Florencevllle, N. B., Can.

AUTOMATIC ELECTRIC COMPANY
Van Buren and Morgan

CHICAGO, U.

Sts.,

No. 55

Shows

This

One

of

a study of Private

No. 82E.

Exchange Systems,

We solicit your

STROMBERG-CARLSON TEL. MFG.
ROCHESTER,

CO.

CHICAGO, ILL.

N. Y.

RUNZEL-LENZ ELECTRIC MFG. CO.

Just

MANUFACTURERS

Our Many

CORDS for TELEPHONE ind ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for (ABLE SPLICING
and POT-HEADS
97-101 South Clinton 6t.
CHICAGO, ILL.

Telephones
Largest Exchanges
equipped by us.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER

need of
anyTelephone Apin

paratus, write us.

American Electric Telephone Company
State and 64th Streets, Chicago,

Write

inquiries.

S. A.

High Grade

When

make

for booklet

If

111.

So, You Are
a Regular

Customer
{?

"DOYOU GET OUR RINGS?" \
You would

if

you used the

Y

on the market.
Measures only 9x6x5 inches; weighs only 4 lbs.
We use no primary battery for the vibrator; actual
consumption of current from the main batteries
practically unnoticeable. Will ship on 30 days'
trial, returnable at our expense if not satisfactory

J

and the only

in every respect.

Write today for

new descriptive

circular

and prices,

Sandwich,
Made

$

In

4

Styles,

Street
Illinois

Both Alternating and Pulsating

CHICAGO

J
/
J
»
y

J

Sandwich Pole Changer Co.h
200 Eddy

You

INTERNATIONAL TELEPHONE MFG. CO.

reliable ringer

efficient

Not, Will

Sample?

Improved Sandwich
Pole Changer
The most

If

Allow Us to Send a

SPEER HIGH-GRADE

CARBON BRUSHES

»

SPEER CARBON
ST.

MARYS, PA.

CO.

WESTERN ELECTRICIAN
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MICHIGAN WHITE CEDAR

P/^
W^ ^J
POLES

BEST TO LAST.

We

40,000 Poles in stock.
100,000-150.000 after April 1st.
years
>s 25
35 years.
haVe been in the Cedar Pole and Tie business

W.

C.

STERLING & SON

7

September

Bay City

yard.

—MONROE, MICH.

saas

peOARPOte?
ESTABLISHED

8tock

(662

-

WM. MUELLER COMPANY

Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Thick
Inch
5
Also
Daggett, Michigan
SONS
PERRIZO &
Special

11-12-13

MARQUETTE

BLDG.

CHICAGO.

SEVEN DISTRIBUTING YARDS

THE PORTER CEDAR C°

Oak

SAGINAW, MICH.

I

YOUR INQUIRIES ALWAYS

A LIBRARY OF WELL SELECTED ELECTRICAL BOOKS
Is ol

',,'.s

mm

TROLLEY TIES
FOOT
Michigan White Cedar

JJ J
POLES TIE5P05TS*

1906

TIES

ahd

50,000 Trolley Ties at

CO.,

15,

Such a library is best formed by occasional and
ELECTRICIAN PUB. CO., 507 Marquette Building, Chicago-

TIES

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHBRB

POLES

electricians.

Inestimable value to

carefully chosen purchases.

T. J.

MOSS

TIE CO., Security Building, ST. LOUIS, MO.

USE

POLES.
WHITE CEDAR,

The Bolden Guy=Anchor

RED CEDAR,

NONE BETTER

CYPRESS.

rods are of one piece
welds nor threads to weaken

BERTHOLD

TIES.

& JENNINGS,
ST. LOUIS.

OAK, CYPRESS and

Chemical Building-

YELLOW

PINE.

The

No

them

Greatest surface in ground

Idaho Cedar Poles

15 - inch Anchor squares up in a 6 inch
hole, over 55 square inches in solid earth

A

-

MOST INEXPENSIVE AND
BEST ANCHOR MADE
Pat. Jan. 9,

Write for Circular

1906

THE HOLDEN ANCHOR

CO.

PACIFIC

COAST POLE

SPOKANE, WASH.

CO.

Manufacturers

DES MOINES. IOWA

FOR SALE
and seven inch tops, all lengths,
Can load
chestnut, cedar and pine poles.
at once. Write or wire for prices.
Five, six

POLES,
POSTS,

CEDAR

CHESTNUT POLES

WHOLESALE PRODUCERS

JAS.

I.

WHITECEDAR
RED CEDAR
y**„ F-.

I

I

BRUER,

Wlt-SON

I

CYPRESS
IDAHO CEDAR

POLES

ATTENTION

Electrician Publishing Co.,
Bite 507 M.rquett*

TORREY
CEDAR CO.,

Bldg.,

CHICAGO

Poles

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

D A H O " R E D " MICHI CAN

"WHITE"

CEDAR POLES

We

ship more Idaho Poles than

ail

other dealers combined

WESTERN LUMBER and POLE

MICHIGAN

KELLOGG

Cedar

Bessemer Building. Pittsburg, Pa.

IVI.

OIVEN

C.GREER BROKERAGE GO.
Owensboro, Ky.

TIES

LOUD'S SONS CO., Au Sabie, Mich.

H. M.

J.

Book Orders
PROMPT

CO., Denver, Colo.

CEDAR POLES

WHITE

Quality and Prompt Shipments— Wholesale Only.

Shipments by Rail or Car Ferry.

Send for "Booklet No. 3-P" giving shipping speciand other useful data.

flca-ttons

KELLOGG SWITCHBOARD & SUPPLY CO.. Chicago,
/'Producers
fond

>rs\
Wholesaler

far)
bofWhifeCedar

^Products ^S

»tnoU on aBXEC

t^EIZ
^fj

}

-

polm^^™-"

POLE!
C.H.WORCESTER
spicial

^^WrltTfor

CO.

copy of our TELEGRAPH

POLE DEALERS ADVERTISING

III.

>"

IN

Yards

V

••

WESTERN

ELEC-

LENT RESULTS BECAUSE

IT

PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

ft(o5sMitklfase.Mkrv
iMunisinJ

THE

TRICIAN OBTAIN MOST EXCEL-

O/rfnnojon •

CODE FOB CEDAR PRODUCT*!

ILVI
ELECTRIC
Catalog

UNIT'
WRITE TO-DAY

I

HEATING APPARATUS
"R"

i— CYPRESS

on Electric Heating PREE.

ENAMELED RHEOSTATS

Simplex Electric Heating

Cambridge,
Co., y Mass.

IEL.ES

AND CEDAR

-HEWN OR SAWN
IMO AND HEAVY -TIMBERS
& TAUSSIG

September

WESTERN ELECTRICIAN
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15,
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The Westinghouse
Prepayment Wattmeter
Makes the small consumer's business

Desired by All Central Stations
j

Current paid for in advance.

Guarantee deposits unnecessary.
J

Because

No

-<

bad debts incurred.

Bookkeeping

and

collecting

expenses minimized.

Westinghouse
Atlanta
Boston
Baltimore
For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

A new

method

and economic

paper cables.

It

splicing and

joints

eliminates

the

Philadelphia

in

distributing wires

R

Louis

Salt

Mexico, G.

&

Lake City

O. Braniff

&

San Francisco
Seattle

Syracuse

Co., City of

Mexico

POLES

trouble

easily

1

ARMS

of

made by

anyone.

The

Pittsburg
St.

of distributing

usual

are quickly and

Mfg. Co.

New Orleans
New York

Cincinnati
Denver
Minneapolis
Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

Novelty Sleeve for High Tension Splices

&

are furnished complete

place.

High
Very

^stsoo;

insulation.
easily

opened and repaired

for

and Square
Southern White Cedar I Rouna
Rnund
Chestnut
f

Long Leaf

should trouble occur.

Write

POLES

(3

more information and

prices.

Pine, Octagonal

ANY SIZE OR QUANTITY

The

F. Bisseix

Company

CROSS-ARMS

Toledo, Ohio

High Crade Georgia Long Leaf Pine
ANY SIZE-BORED AND SPACED AS PER SPECIFICATIONS

PROMPT SHIPMENTS
(Sectional View)

Southern Exchange
Mills: Georgia,

North Carolina

Co,

New. York, 97-99-101 Warren

St.

WESTERN ELECTRICIAN
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use
A. C. Series Arc Lighting System

\

i

!

I

The

\

i

!

best materials

The highest

money can buy

skilled labor

Supervision by engineering specialists

make

Are what

our apparatus superior.

.','

-

j

r

---For

Canada:

Buffalo

Chicago
Cincinnati.

.

Cleveland

Denver
Canadian Westinghouse Go,,

".'

Ltd,,

&

-Los Angeles

New Orleans
New York

JVPTtHieapolis

Philadeiph-ia

.

Dallas

Detroit

Hamilton, Ontario.

"i

J.

*

"

LiL'CI
"77

1

-O

Westinghouse Electric
Atlanta
Boston
Baltimore

.

0::

Mexico, G.

Mfg. Co.
'San Erancisco

Pittsburg
St.
*

&

Louis

Salt

O. Braniff

Lake City

§

Seattle'
>

Syracuse

Co., City of

Mexico.

September

15,
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Fort

35

Wayne Electric Works
"Wood" Systems

Three 480 H.

P.

Fort

Wayne

Motors

Direct Connected to Air Compressors, each Having a
capacity of 3,000 cubic feet per minute, are used in

That Great Feat of Modern Engineering
The Pennsylvania Tunnel

—

under North River in New York City, now being built
by the United Engineering' (Si Construction Co.
They could Have used other motors, perhaps, but the
fact that they do use

Wayne

Fort

Motors

proves conclusively that they are taking' no chances

Reliability is tKe Secret
We

furnish Motors for any service, either Belted or Direct Connected
i

6

^ni^works

FORT WAYNE, INDIANA
A

WESTERN ELECTRICIAN
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A DH
AND
M^nnU
H»7

INSULATED WIRES
CABLES

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

%"

**

itamonft

HAZARD MANUFACTURING COMPANY
Wilkesbarre

New York

-

Chicago

-

VULCANIZED FIBRE
Highest grades for electrical insulation and mechanical purposes, In sheets,
tubes, rods

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

KARTAVERT

®mbt-Mntk guarauteB qtralttg.
Stye Sari iifg. do., % arifarfc, fern.

ttttitB

Jfatu

laatnn

fork

HARD AND FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBIN0.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

Stamtn, ©nt

CWjiragn

Wilmington, Pel.

CO.,

MANUFACTURED ET

THE KARTAVERT MANUFACTURING CO.

and

Design, Finish

Accuracy
The above

Wilmington, Del.

ANOTHER OF THE 1 ,000 THINGS
YOU CAN DO WITH

"CONDULETS

39

to/7c/u/e/-.

are the features of the

International

NO OTHER GOOD WAY OF DOING THIS
A THOUSAND STYLES-ALL SIZES
HOW ARE YOU DOING

IT

NOW?

THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES
OUT OF OR INTO CONDUIT IS TO USE CONDULETS.
Condulets to the electrical man are what
plumbers and steamfitters.

Instrument

" T's "

and "L's"areto

WRITE FOR COMPLETE CATALOGUE
which

AR.E NOT end CAN
be

Crouse-Hinds Co.

NOT

MANUFACTURERS

EXCELLED

CHICACO BRANCH OFFICE

70 W. Jackson Boulevard, CHICAGO
FACTORY, SYRACUSE,

International Electric Meter Co.
Dmscriptioe Catalogue Mailed

330 W. Randolph

Vpon Request

St.

Chicago

BRANCHES

NEW YORK.
If

You

N. Y.

Don't:

CINCINNATI.

Uso 'Ei-n— Vfe

I
JUST ISSUED

OUR GATALO
fell

"

1906"

ELECTRIC PORTABLES
Insulated Electrical Wires

If

interested, write for it. See our Sampl
Line on exhibition at Salesrooms

199 LAKE
29 MURRAY

and Cables

ST.,

ST.,

CHICAGO

NEW YORK

WRITE FOR 1906 CATALOGUE GAS
AND ELECTRIC PORTABLES

JOHN
17 1-173

A.

ROEBLINO'S SONS CO.

Lake Street

CHICACO

Trenton, N. J.

THE PLUME & AT WOOD MFG. CO.
Maw York

Chicago
i
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^opyricrht, 1WR. by Electrician
PubliBhlDi; Company, Chicago.
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h
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The Simplex Electrical

1144 Monadnock Block, CHICAGO.

I

.

Co. ,
BOSTON, MASS.

12

.MO**"**.

Sec

National
India

R.

).

Rubber

Co.'a

RUBBER COVERED

CABLES.
AND
WIRES AND
FACTORY: BRISTOL.

STANDARD FOR
BVBBEB TS SUJLATIOJff.

OFFICE

R.

I.

Sole Manufacturers of

U. 6. Flit. Off.

w

Manson Tape, Candee

Okonite Wires, Okonite Tape,

THE OKONITE
T^(iS:^r\{ "«m«

No. 12.

-

N.

THIS
TRADE!

Cehts a copy.

Ajax Line Material Co.
CHICAGO

and 14 South Jefferson Street

1889—Paris Exposition,
Medal for Rubber Insulation.
1893-World's Fair,
Medal for Rubber Insulation.

4.0 N/>
^
»k.^

10 State Street,

io

Arc Insulators— Mast-Arms

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

WES5

s^si^affSssffSK:

1906.

Ajax Swivel Pulleys

INSULATED
WIRES AND CABLES

CIIUIDI ETV
OlIwlr^LabA

22,

New

h

p» .r Wires

CO., Ltd.

York

Vtii£S&-&£

253 Broadway, New Yirk

,upt

Ground

INDIANA RUBBER AND INSULATED WIRE CO.

PARANITE RUBBER COVERED
WIRES AND CABLES
Underground, Aerial,

Clamp
For connecting telephone ground wires to
pipes and cables. Cheaper than a wrapped con-

MANUFACTURERS OF

Submarine and Inside Use

nection: as good, as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
most of the larger Independent Tel. Cos.
Samples .free on application, Write for list of
other specialties,
Yonkers Specialty Co., Yonkers, N. Y., U.S.A.

CONDUITS FOR INTERIOR WIRING.

American

Western Electric Co., Agents

Chelsea,

Loam

Circular

Man,. New York,

Chlc-ic, Sun

Co.

Fnncl«o

H.C. Roberts Electric Supply Co., Philadelphia, Pa.

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES
All

Wires Are Tested

CRESCENT RUBBER INSULATED

JONESBORO, IND.

at Factory

:USE

WIRES ANDCABLES

"SAFETY'' RUBBER COVERED

CRESCENT INSULATED WIRE AND CABLE CO.

National Code Standard.

eriorate. Established

B.

AUSTIN

& CO.,

POLISHES ALL METALS. B.^mr.:

RICHARD WILLIAM!
PRESIDENT

CO.

manufacturers of

88-90-92 W.

I-T-E

,

CIRCUIT BREAKERS
CUTTER ELECTRICAL

PHILADELPHIA

CO.,

M.KLEIN

Chicago.

St.

llr,,Y0C

POLISH

Geo.W.

Hoffman

71-75

WILLIAMSON & CO.

E.

UMMACH,

SECY AND TREAI.

GA8 AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON

EMIL

CHICAGO

STPIEET,

R.

HOFFMANN

AND MACHINE WORKS
MODEL
Experimental Work a Specialty

W. JACKSON BOUL.

Tel.

Main 1664

CHICACO

TRANSFORMERS

TOOLS

For Electrical Worker*
and Lino BuHdmra.
MATHIAS KLEIN & SONS.

81 W. Van buren

tears. Sold by agents and dealers

& SON

Send 2c stomp tor new catalogue No. 6 of

KLEIN'S

Jt

GAS, ELECTRIC AND COMBINATION FIXTURES

AND DEALERS

HAIR SPRING!

and Factory. TRENTON, N.

CH*».

R.

BAYONNE, NEW JERSEY
"MANROSS"'

0ffice

tiii'pimruMm*

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

ie-

U.S. METAL

FOR EVERY ELECTRICAL SERVICE
LVI.

Main

83 BARCLAY STREET.

WIRE AND CABLE

KUHLMAN ELECTRIC

,

III.

ELKHART, IND.

CO.,

ELECTRICAL

WESTON INSTRUMENT CO.,
Main

Office

and Works, Waverly Park,

NEWARK, N.

J.

"ROUND PATTERN,"
Type

Voltmeters

F.
and

Ammeters.
Instruments are particularly
suitable for Isolated Plants and Feeder
Circuits in Railway and Power Plants

These

Voltmeters in ranges from 3 to 750 volts
Ammeters in ranges from 1 to 2,500 amp
All Weston Instruments are unsurpassed
excellence of workmanship,
racy- and econoniy of operation.
in

io

London Branch — Audrey House, Ely
Holborn.
Pabis Fbakcz— E.H. Cadiot, 12

KEET.rN— European

Westou "Round Pattern" Voltmeter,
Type F.

ment

New and Old Work

SWITCH

PATENTS PENDING
Place.

Eue St. Georges

Weston Electrical Instru-

Co., Rttterstraese No. 88.

New York

For

accu-

Offiee— 74 Cortlandt St.

Approved bythe Underwriters National ElectricalAssociation. TakesallStandardSwitcfiesandReceptacles
Designed so that atwo-gangboxcan he converted into any n umher of gangs by releasing theclam;
These gangsare easily assembled with the aid of a screwdriver
ingscrewsand inserting •Spacers."
and fit together snugly, making a perfect and solid gang box for any required numberof switch

CHICAGO FUSECHICAGOIRE
"\A/

NEW YORK

&

IV8 F"

CO,
OBVFFALO
.

c
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Where

the

Equipments
The

is

all

is

Possible to Realize the Highest Efficiency Except

is it

Harmonious Working
In

the

Absence

for

can Hardly Be as Satisfactory as When the
Designed, Built and Installed by One Company

Results

Machinery

How

Complete Power
Divided

Responsibility

This no Plant
Proper Conditions,

of

Any

Every Detail

of

Can Yield the MAXIMUM OUTPUT
the Minimum Expense per Kilowatt- Hour

at

Efficiency Short of the Highest Attainable

to

be Obtained from a Water
and Maintenance.

y

^

1

Power,

Under

for Operation

Means Proportionate Loss

Sal

*

V

Through

J|f/|

t9

'
'

si

~
.!

A

When

Une

We

of

A) lis -Chalmers Alternating Current Gen«rators

Furnish

the

direct connected to

Hydraulic Turbines.

Complete

Power
To

The Aggregate Normal

Capacity of these Units

Equipment

for

is

25,000 H. P.

an

Hydraulic

Plant

Operate Under a Given

Head

of

Water

WE CAN GUARANTEE
A

Definite

Output per Unit, with

a Specified Discharge in the Tail-Race.
This obviates the necessity of testing the turbine or generator separately and
enables the purchaser to determine readily, at any time, whether the terms of the contract are being met; for he has only to measure
the volume of water discharged and compare this result with the readings of the instruments on his

switchboard to

know

at

once the combined

efficiency of

THE COMPLETE UNIT
ALLIS-CH ALMERS

COMPANY HAS OFFICES IN ALL THE LARGE CITIES
Canadian

representatives, Allis-Chalmers-Bullock, Ltd.,

Montreal.

1

.

September

22,
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Storage BatteryCo.
The Electric PHILADELPHIA
MANUFACTURER OF THE

Hccumulator

"Gblorifce

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS

S

ORWAHDED UPON REQUEST

Rat,es OFFICES:
Philadelphia,
New York,
Boston,
St. Louis
Chicago,
Allegheny Ave. and 19th St.
ioo Broadway
60 State St.
Wainwrieht Bldg
Marquette Bid?.,
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg. Annex.
Citizen's Bldfi.
Canadian General Electric Co., Ltd., Toronto
525 Thirteenth St

AN ORDER FOR ONE STANDARD PACKAGE

Renewed Lamps"

"Boston
will prove to

Send

at

BOSTON

once

money can be
PRICE LIST and

you

for

that

INCANDESCENT

LAMP

saved.
particulars

DANVERS, MASS.

CENTURY ELECTRIC CO.
for

SINGLE-PHASE SELF-STARTIM

PLATINUM

.Remittance wires to specifications.
Protective fuses for small currents.

GOLD MEDAL
L*jwU

*

Clark Centennial
Exposition, Portland, Oregon, 1006.
NEW YORK OFFICE: 120 Liberty Street.

Send

for deicrlptiit Circular

AMERICAN BATTERY CO.,

MO.

.

ARE THE BEST:

Catalog

MOTORS AND CEILING FANS
ST. LOUIS,

'AMERICAN""""

Write

MANUFACTURERS OP

CO.

Inint

JUIIIl

a "-

Pn
III).,

0,fice8: 2 '

PLATINUM

CITY

Branch Selling Agencies

:

Denver, Colo.; Pittsburg, Pa.;

forms of

All

electrical contacts.

veia

^>*a

inc.
CO.,
W. BAKER,

Universal Exposition
ST. LOUIS, 1904

BAKEB, Pro,
Ylce-Preic
C.
408-414 N.J. R R.Av., NEWARK, N.J.

O. O.

34th St.

-

PLATINUM
Grand Prize

Ignition fuses for torpedo and mining operations
paySpecial forma for wireless telegraphy.

BAKER *

w

NEW YORK

Chicago,

111.;

Cincinnati,

St. Louis, Mo.; St. Paul,

- i

0.,

linn.

mi,

171

S.

Clinton

SI.,

Chicago.

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co

24

Alton Machine Co
Ajax Line Material Co
Allls-Chalmers Company

4
1

2

American Arc Lamp Co
21
American Battery Co
3
Amer. Circular Loom Co
1
American Conduit Co
10
American Diesel Engine Co. 17
Amer. District Steam Co
17
—
Amer. Elect'l Supply Co
Amer. EL Telephone Co
19
American Electrical Works.. 13
Arnold Co., The

Co

A

Baker
Baker

19

—

Wilcox Co

Badt, P. B
Bain, Foree

16

A May

A

Co.

A

Co.,

13

Inc

,

3

W. E

16

Beardslee Chandelier Mfg.Co.—
Belden Mfg. Co

Benjamin

Elec. Mfg.

Co

—
—

Co

E.

H.

M

_

R

Central Electric

Co

Century Electric Co
Chicago Edison Co

D.

—

A W. Fuse Company

Dearborn Drug A Chem. Wks. 17
Devlne Co., Joseph P
12
Diamond Meter Company .... 12
Directory of Engineers
16

Dixon Crucible Co., Joseph..
Driver-Harris Wire Co
Duncan Elec. Mfg. Co

5
7

Trades Exposition Co.—
Electrician Pub. Company ... 18
Eureka Fixture Co
13

"ForSale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc. .23
Fostorta Glass Spec. Co.,

Fowler

A

Co.,

The.—

JohnH

3

20

16
In-

Insurance Co.. .—
.

Hazard Manufacturing Co...—

—

Co
Hensel & Co., John A
Helios Mfg.

10
16

Hoffman.G.W

1

Hoffmann, Emil R
Holden Anchor Co
Holmes Fibre-Graph. Co
Humphrey, Henry H
Hunt A Co., Robt.W

—
17

Oneida Community, Ltd.
Osburn Flex. Conduit Co..

Sorensen, P
Speer Carhon

20

Ostrander A Co., W, R ...
Otto Gas Engine Works..

Spon A Chamberlain
St. Marys Incand. Lamp Co.. 15
Standard Elect'l Mfg.Co....—

—
13

Pacific Coast Pole

1

16
8
16
16

Machado A Roller
Maine Hud Mfg. Co

—

Pass A Seymour
Perrizo A Sons

20

Phillips,

Manhattan El. Supply Co.... 14
1
Manross, F. N
Marion Ins. Wire A Rub. Co.—
7
Matthews A Bros., W. N

W. A

McCandless, H.

McLennan A Company, K
McRoy Clay Works
Mica Insulator Company

Ry

14

A Ins. W. Co.. 1
Inula Rubber A Gutta Percha
Insulating Company
International Elec. Meter Co 5
International Tel. Mfg. Co... 19
Indiana Rub.

. .

—

Jackson, D. C.

A W. B

Jeffrey Manufacturing Co

16
17

Kartavert Manufacturing Co.—
Kellogg Switchboard A Sup
ply Company
19,20
Klein A Sons, Mathias
1
Brothers
16
Kohler
Electric

La Fayette

Co

Elect'l Mfg. Co..

Co

8

20

13
Eugene F
Phillips Insulated Wire Co. ..13
—
Pheenlx Glass Co
Phosphor-Bronze S. Co
17

Pignolet.L.

M

12

—

12
10

Pratt Institute

16

,

,

Rail Joint Co., The
Reislnger, Hugo

10

Brake A Elec. Co.. 11
11
Carbon Co
1
India Rubber Co
14
New York Ins. Wire Co
Niagara Tachometer A In13

—
North Electric Co
Northern Elect'l Mfg. Co.... 14
Novelty lncan.

Lamp

Co.... 9

1

Okonlte

Co.,

The

Expansion Bolt Co
GalnMfg. Co
Sterling A Son, W. C
Stow Mfg. Company
Star

24

Steel

—
20

—

Stromberg-Carlson Tel. Mfg.

—

Company

Sturgess Engineering Dept..l3
Switchboard Equipment Co. 10

1

Torrey Cedar Company

20

Vulcanized Fibre Company.

24

5

Ro bertson A Sons, Jas. L
Rock Island Battery Co
Rock Island-Frisco R R

—
—

A

13

Rossiter,

struments

—

Standard TJnderg. Cable Co...
Stanley G. I. Elec. Mfg. Co..—

3

Reynolds EL Flasher Mfg.Co. 8
Robbins A Myers Co
14

Roebllng's Sons Co.

Battery Co

20

8

—
—

Co

12

Michigan College of Mines.. 16
14
Miscellaneous Advs
4
Monarch Elec. Mfg. Co
—
Morse, Frank
20
Moss Tie Co., T.J
13
Mott Iron Wks. J. L
Mueller Company, William. .20
12
Munsell A Co. Eugene

National
National
National
National

20

Plume A Atwood Mfg. Co
Porter Cedar Company

Co..!. .12

W

Illinois Central

Kuhlman
General Electric Co
11,
General Storage Bat. Co.

Leather Preserv. M. Corp
Leffel A Co., James.
Lindsley Bros. Co., The
Loud'sSonsCo., H. M
Ludlow Valve Co

—

Electric Storage Battery Co.. 3

5

4,14

A

6
14

Co

HartMfg. Co
Hartford Steam Boiler
spection

13

17

Elect'l

18

10

.'

Highland Park College

20

—

0,B. AQ.

—

—

Boston lncan. Lamp Co
3
Bruer, Will F
20
Buckeye Electric Co
Buckeye Enirlne Co
17
BntterBeld Construction Co.—

& Co.,

Haller Machine

Edison Decorative A Miniature Lamp Departm't
12
Edison Mfg. Company
14

Berthold A Jennings
20
BlssellCo.,The F
8
Blake Sianal A Mfg Co
Bossert Electric Construction

Byllesby

Cope, T.J....;
,.13
Crescent Ins. Wire A CM. Co. 1
Crocker- Wheeler Co
4
Crolius & Son, E. R
Crouse-Hinds Co
24
Cutler-Hammer Mfg. Co
4
Cutter Elec. A Mfg. Co
1

12

Automatic Electric Co..

Babcock

Gest.G.
Gleason, John L
Gou Id Storage Battery Co
Gregory Electric Co

. .

16

Artistic Porcelain

M

Chic Fuse Wire & Mfg. Co.
1
Chicago Ins. Wl'e A Mfg. Co. 3
Chicago Mica Co
IS
Chicago Pneumatic Tool Co. .24
Chicago Telephone Co
19
Columbia Incand. Lamp Co..—

,

J.

16

—

Wagner Electric Mfg. Co
Wesco Supply Co

12

Western Electric Company
7
Western Lumber A Pole Co. .20
Westlnghouse
Electric
A
Manufacturing Co
21,22
W estlnghous e Machine Co. 2
.

MacGovern A Co

.

.14

Ruebel A Wells
16
Runzel-Lenz Elec Mfg. Co..—

.

Safety Ins. Wire

A Cable Co

Samson Cordage Works
Sandwich Pole Changer Co
Sargent A Lundy
Sawyer-Man Elec. Co
Schott.W.

H

Weston
. .

1

13
.

.

—
—
16

SchuremanCo., J. L
Seymour Mfg. Co

—

JE»ag:e

Willard Storage Bat. Co

Williamson

A

Co.,

R

1

M

Wilson Co., Jas. I. M
Worcester Company, C.
WrlgleyCo. Thos

1

10

16

20

H

20

—
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Simplex Electrical Co., The... 1
20
Simplex Elec. Heating Co
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you want Wires or Cables insulated with
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for
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Complete
stock of
all sizes constantly on hand
sale at lowest market prices by
<

CHICAGO EDISON COMPANY,

WRITE FOR PRICES.

Compact Controllers
For

139

ADAMS STREET, CHICAGO.

Small Printing Press Motors

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

Compactness and reliability
of prime importance in

C-W ALTERNATORS

are

printing press controllers.

C6
type

H

Carpenter

Controllers

possess

these

desirable features.

permits of the
press being inched along when

The Control

desired.

The Controlling Lever

is

automatically held in the position

where
can

by the operator.

left

move

No amount

of vibration

it.

Contacts can be renewed without disturbing

inTwo

ternal connections.

Working Parts

entirely

protected

by

cast

iron

enclosing case.

In a hurry?

"We may have

Controller fronts designed for mounting on side of press.
Armature Resistance (supplied as a separate part) can be
mounted in any convenient location. Underload Release,
Overload Release, Push Button Release and Inductive
Dynamic Brake are included in the various types made.

89% give details and prices of Controllers for small motors
Larger sizes are included in Bulletins 81 to 86

300 and 350 kilowatt output.

A. C. Generators.

what you want

just

in our Chi-

cago stock.

Ask

for our Generator Bulletin

No. 53T.

Bulletins 88 to

The Cutler-Hammer Mfg. Co.
MILWAUKEE
New York

Boston

Chicago

COMPANY

{+\l>

AMPERE,
CHICAGO OFFICE:

^ir

NEW

JERSEY

OLD COLONY BLDG

Pittsburg

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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ILLUMINATION
By The Columbia. Method
many

ha.s

The
The
The

COLUMBIA LAMP
COLUMBIA LAMP
COLUMBIA LAMP

Just a few here
has greater spherical candle power than other lamps.
consumes less current than other lamps.
gives more light and has longer life than other lamps.

advantages.

:

Iff

fairal (Ehtfnr(Eiroqrauf>,
General Sales Agents

264-266-268-270 Fifth Avenue.

^ililltt^

CHICAGO

CAREFULLY NOTE
The Appearance

Instrument
Below

of the

Shown

•ADVANCE"
Resistance Wire
IMPRESS

IT

UPON YOUR

Absolutely no corrosion under any conditions

MIND
So

thoroughly

AMMETER
pression will

that

should

VOLTMETER OR

be mentioned in your presence, its imbe the first to flash accross your 'mind's
'

eye" as representative of the

Write

"BEST."

Especially

recommended

measuring

instruments

apparatus

for

and

which the wire

in

is

repeatedly heated and cooled.

for prices.

Furnished also

in

Ribbon and Sheet

DRIVER-HARRIS WIRE
International Electric Meter Co.
330

W. Randolph

Street

-

CHICAGO

Harrison,

New

Jersey

CO.

.
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Storage Battery
Will Do for You
a

Does the load on your plant

you compelled
do other conditions prevail
which interfere with satisfactory and economical operation?
Let us have your problem and we will carefully investigate your
conditions and submit a detailed report and estimates of the
advantages mechanical, electrical and financial of a Gould
Storage Battery to you. Write for our bulletins and facts.
to run

an engine

a few

for

fluctuate heavily, are

lights, or

—

—

MAIN OFFICE

SALES OFFICES:

BOSTON—89 State St.
CHICAGO— Rookery Buildine

West

1

New York

SAN FRANCISCO— 1701 Geary St.
TORONTO-66 Wellington St., W.

:

34th Street

City

Works:

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morie, Frank W.
Adjusters. Inc. Lamps.

W

Morse, Frank
(Wiiyl.
Mo. den Ancnor Co.

A

N.

Annunciators.
Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander

A

Co.,

W.

R.

Wesco Supply

Co.
Electric Co.

Western
Anodes, Nickel

and Copper

Seymour Mfg. Co.
Hatterles and Jars.
Blssell Co., The F.
Central Electric Co.

Edison Mfg. Co.
Manhattan Elec. Supply Co.;j

Rock Island Battery
Wesco Supply Co.

Co.

Western Electric Co.
Belli, Baneri, Etc.
Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Belt DreHlm.
Dixon Crucible Co.

,

Jos.

Leather Preserver Mfg. Corp.

Belting.

.

Leather Preserver Mfg. Corp

Boiler Compounds.

Dearborn Drug A Chem. Wks
Boilers.
Babcock A Wilcox Co.

Bolts, Expansion.
Star Expansion Bolt Co.

Bolts, Toggle.
Wrigfey Co., ThoB.

Books, Electrical.
Electrician Publishing Co.

Spon

A

Chamberlain.

Boxes, Junction.
Bossert Elect. Const. Co.

Boxes, Moulding.
Qleason, John L.
Brass. Sheet and Rod.
Plume A Atwood Mfg. Co
Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western F.lectric Company.
Cable Clamps.
Matthews A Bros., W. N.

Cable Hangers.
Blssell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling Machinery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and
Plates.

Alton Machine Co.
National Brake A Elec. Co.

Chains.
Jeffrey Mfg. Co.

Atwood Mfg.

Co.

Chains, Galvanised.
Oneida Community, Ltd.

droult Breakers.
Cutler-Hammer Mfg. Co.

A

Mfg. Co.
Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Wentlnirrimme El.
Mfg. Co.

Cutter Elec.
Ft.

I.

Elec. Mfg. Co.

American Circular Loom Co.
American Conduit Company.
Central Electric Co.

G

M.
McRoy Clay Works.
Osburn Flexible Conduit Co.

Wesco Supply

Co.

J.

Contractor, Electrie

Subway.

Contractors and Electric
Light Plants.
Allls-Chalmers Company.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Eiec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Cutler-Hammer Mfg.
Schureman Co., J. L.

Co.

Cord.
Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

and

Pins

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Cut-Outs and Switches.
Blssell Co., The F.
Bossert Elec. Const. Co.

Chicago Edison Co.
Crouse- Hinds Co.
Cutter Elec. A Mfg. Co.
Elec.

Wks.

^

Inc.

General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Sorensen, P.
Switchboard Equipment Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool do.

Drying Machinery.
Alton Machine Co.
Devine o., Joseph
i

P.

Motors.

Wayne

A

Blssell Co., The F.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robbins A Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

A Mfg. Co,
Electric Heating Appl.
Westinghouse

El.

Simplex Elec. Heating Co.
Western Electric Co.

Railways.

Clamps, Cable.
Matthews A Bros,, W. N.

Electric

Clamps. Ground.

A Mfg. Co.
Eleotrlcal and Mechan-

Yonkers Specialty Co.
Cleats.

Blake Signal

A

Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume & Atwood Mfg. Co.

Coal and Ashes Handling Machinery.
leffrey Mfg.

Co

Coal Mining Machinery.
Allls-Chalmers Company.

Colls

and Magnets*

Acme Wire

Co.
Western Electric Co.

AUis-Chalmers Co.
General Electric Co.

Westinghouse

El.

ical Engineers.
Arnold Co., The.
Badt, F.

Baker

A

B.

Co.,

W.

Wayne

Elec.

Wks.

Inc.

Machado &

Roller.
Ptgnolet, L. M.
I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

electro-Magnets.
Acme Wire co.
ro-l'latlng

or* — Conveyors.

Jeffrey Mfg. Co.

lilnunieled Hlngs.
Star Expansion Bolt Co.
tUngines, bus, Unsoline

Westinghouse Machine Co.

Engines. Steam.
AUis-Chalmers Company.

Buckeye Engine Co.
Westinghouse Machine Co.

Fans and Fan Motors.

Butterlield Construction Co.
Byllesby A Co., H. M.
Humphrey, Henry H.
Hunt A Co., Robt.
Jackson. D. C. A W. B
Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel & Wells.

W

Steam Boiler

A

Insurance Co.

Machinery.

Insulating

Platinum,

Sheet.
Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works,

Kartavert Mfg. Co.

Okonlte

Insulated Wire Co

Co., The.

Phillips Insulated Wire
Simplex Eleotrlcal Co.

Lamps, Aro.

American Arc Lamp Co.
Bissell Co., The F.
Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Eiec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Ft.

Westinghouse

Lamp

El.

A

Co., R.

Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse. Frank W.

The

Bissell Co.,

Wesco Supply Co.
Flexible shafts.
Stow Mfg. Co.

Fuses and Fuse 'Wire.
Bissell Co., The F.
Central Electric Co.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Nllver, Sheet

and Wire.

Seymour Mfg. Co.
Globes, Reileotors

Shades.

and

Fos oria Glass Spec. Co., The
Haller Machine Co.
Phuenlx Glass Co.
Wesco Supply Co.
Western Electric Co.

Governors, Water Wheel
and ttteant Turbine.
Allls-Chalmers Co.

Ludlow Valve

Co.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

(Exhaust

Heating

Steam).

Steam Co.
Holders. Inc. Lamps.
Morse, Frank W.
DiBtrict

Hvdranllr

Machinery.

Alton Machine Co.
Allls-Chalmers Company.

Indicators.
Rnhertnon

A

Rons, Jas. L.
Induction Colls.
Acme Wire Co.

For Alpliabetioal

Columbia Incan. Lamp Co.
Edison Decorative A Minia-

Lamp Dept.

Co.

Standard Elect'l. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamps, Incandescent—
Rculneers & Cleaners.

W

Morse, Frank
Letters, Sign.
Haller Macnlne Co.

Iraclex o*

Wks.

Inc.

General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Line Material.
Ajax Line Material Co.

and Cables.)

Mica.

Elee.
Allls-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Wesco Supply

Co.
Electric Co.

Westinghouse El. A Mfg.
Mining Machinery.

Co.

Allii-Cnalmers Company.

Model and Machine Shop.
Hoffmann, EmllR.

Nippers and Pliers.

A Sons.

Mathlas.

Patent Attorneys.

Bain, Foree A May.
Phosphor Bronxe.

Phosphor Bronze Sm.

Seymour Mfg Co.

Co. Ltd.

Manhattan Elec. Supply Co.
North Electric Co.
Stromberg-Carlson TeL M. Co.
Wobco Supply Co.

Bissell Co.,

Toggle
Tools.
Klein

Chicago Edison Co.
Gregory Electric Co.

Rubber Machinery.
Alton Machine Co.

Schools and Colleges.
Highland Park College.
Michigan Co'lege of Mines
F.

MacGovern A
Signs, Electric.
Rosslter,

Haller Machine Co.
Sleeving, Braided.
Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.
Soldering Sticks,

Co.

Kuhlman

Electric Co.

La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.

Trucks, Electric Car.
General Electric Go.
El.

A

Mfg. Co

AUis-Chalmers Co.
General Electric Co.
Westinghouse Mac hine Go.

Tnrblne Wnter Wheels
Allls-Chalmers Co.
Leffel A Co.. Jas.

Vacuum Drying
Salt

Devine

Co.,

Joseph P.

Vulcanised Fibre.
Vulcanized Fibre Co.

R.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Western Electric Co.

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Spark Colls.
Acme Wire Co.
Speaking Tubes.

Western Electric Co.
Specialties, Electrical

and Designers.

Haller Machine Co.

Speed Indicators.

A

Niagara Tachometer
strument Co.

In-

A

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
BisseUCo.,TheF.
Central Electric Co.
Chicago Ins. Wire A Mfg. Co.
Crescent Ins. Wire A Cble Co.
D'iver-Harrls Wire Co.
General Electric Co.
.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co,
India Rubber A Gutta Percha
Insulating Co.

A

Kellogg Switch.

Electrical Tnst.Co.

Niatara Tachometer
strument Co.

Crocker-Wheeler Co.
Ft. Wayne Elec. Works, Inc.
General Electric Go.

Turbines, Steam.

Solenoids.

Speed Recorders.

Co.

Allls-Chalmers Company.
Central Electric Co.

Westinghouse

Gregory Electric Co.

Co., J. L.

Mathlas.

Western Electric Co.
Westinghouse EL A Mfg. Co.

Pratt Institute.

Schureman

A Sons,

Transformers.

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

Co.

F.

Tools, Pneumatle.
Chicago Pneumatic Tool

Rheostats.

Acme Wire

The

Bolts.

(See Bolts, Toggle.)

The

Ile-Wlndlng— Repairs.

Sup. Co.

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Go.

In-

Okonlte Co., The.

Manross, F. N.
Staples.
Blake Signal A Mfg. Co.
Steel t.ains.
Steel Gain Mfg. Co.

Phillips,

F.

Wire Go

Co.. J. A.

Runzel-Lenz Elec. Mfg.Co.
Safety Ins. Wire A Cable Co.
Simplex Electrical Co.
Standard Underground Catu*

Westinghouse Machine Co.

Storage Batteries.

Go,

American Battery Co.
Chicago Pneumatic Tool Co

JE»ei.g;e

Eugene

Phillips Insulated

Roe bung's Sons

Stokers.

Advertisements See

Central Electric Go.
International Tel. Mfg. Go.
Kellogg Swltchb. A Sup. Co.

Time Switches.

Springs.

Dynamos and

Motors)

American EL Telephone Go
Automatic Electric Co.
Blssell Co., The F.

Western Electric Co.

Rail Joints.

Weston

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switch-

Chicago Telephone Co

Jeffrey Mfg.. Co.

Mfrs.

ographs.

Telephone Service.

Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.

Mining Apparatus,

Klein

Ponelain Co.

Portables.
Plume A Atwood Mfg.

Central Electric Co.

Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

(See

Worcester Co., 0. H.

Polish (Metal).
Hoffman, Geo w.
Porcelain, Specialties.

Rail Joint Company,

and Switches.)

Tachometers and Tach-

boards.

Western Lumber A Pole Co.
Wilson Co., Jas. 1. M.

The

Chicago Edison Co.
Manhattan Elect'l Supply Go
Wesco Supply Co.
Western Electric Go.
(See Cut-outs

Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. G.
Torrey Cedar Co.

Artistic

Elect'l Supply Co.
Blssell Co., The F.
Central Electric Co.
Century Electric Co.

Switches.
Co.

Llndsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.

and Paste.
Crolius A Son, E.

Linemen's Climbers.
Klein A Sons, Mathlas.
Magnets, Autom. Wound
Acme Wire Co.
Magnet Wires.

Motors

The

A Co.John H.
Kellogg Switch. A Sup.
Fowler

Bissell Co.,

A Bros. W. N.
Lightning Arresters.

Western

Bissell Co., F.

Bruer, Will F.

Second-Hand Machln'y.

Matthews

(See Wires

Jennings.

General Electric Co.

W

Elec.

A

Cutler-Hammer Mfg. Co.

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co

Wayne

Poles and Ties.

Machinery.

Buckeye Electric Company.

Ft.

F.

Haller Machine Co.
Reynolds El. Flasher Mfg. Co.

Amer.
J. L.

Pole Changers,
Berthold

Electric Storage Battery Co.
General Storage Battery Co.
Gould Storage Battery Co.
Hensel A Co., John A.
National Battery Co.
Willard Storage Bat. Co.

Supplies. General Bleu.

Allls-Chalmers Company.

Lamps, incandescent.
Bissell Co., The F.
Boston lean. Lamp Co.. The

ture

and

Power Transmission

Central Electric Co.

Flushers.

German

Mfg. Co.

Sawyer-Man Elec. Co.
St. Marys incand. Lamp

Beardslee Chandelier Mfg. Co.

&

Co

Standard Underground 0. Co.
Vulcanized Fibre Co.
Wesco Supply Co.

Chicago Edison Co.

Williamson

Co.

Munsell A Co., Eugene.
National India Rubber Co.

New York

Wire

Sandwich Pole Changer Co.

Manhattan Elec. Supply
Mica Insulator Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
RobDlns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. & Mfg. Co.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Eureka Exten. Fixture Co.
Morse, Frank W.
Fixtures, Gas and Elec.

chines.
Chicago Pneumatic Tool Co.
Wrigley Co., Thoi.

American Electrical Works.

Central Electric Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.
Field Coils.
Acme Wire Co.

Pipe Bending Ma-

Alton Machine Co.

Insulators and Insnlntlng Materials

Central Electric Co.

Amer.

E.

spection

Western Electric Co.
Westinghouse El. A Mfg. Co.

Mach'y

Crocker-Wheeler Co.
General Electric Co.
nil e vat

Hartford

Chicago Edison Co.
Indiana Rub. A 1ns. Wire Co.

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

lillect

A Insurance
In-

Inspection

Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Fibre.

Central Electric Co.

Wayne

Central Electric Co.

and Oil.
Allls-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Controllers.

Cross-Arms,
Brackets.

F.

Westinghouse El. A Mfg. Co
Weston Electrical Inst. Co.

Gest, G. M.

Ft.

The

Stanley— G.

Conduit Rods.
Cope, T.

(Recording and Testing.)

Ft.

Crnuse Hinds Co.
Gest,

Electrical Instruments.
Blssell Co.,

Conduits.

AUis-Chalmers Company.

Castings.

a.

Son, E. R.
McLennan A Co., K.

Dynamos and

Central Electric Co.

Chicago Edison Co.
National Carbon Co.
Reislnger, Hugo.
Speer Carbon Co.
wesco Supply Co.

Plume

Scbott,

A

Stanley— G.

W.

Bro.,

A Lundy.
W. H.
Stanley— G. I. Elec. Mfg. Co.
Willis, G. M.
Sargent

pound.

Crolius

Condensers, Electric.

Anchors,

Matthews

Commutator Com-

3s

Wesco Supply

Go.

Western Electric Company,
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RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

RENT WATTMETER IN THE

WORLD

KEARNEY CABLE CLAMPS
Fig. 1 shows a bird's-eye view of a corner pole with two 600,000 C. M.
cables turning a right angle with the aid of four Kearney Cable Clamps.
Fig. 2 shows the same conditions with the aid of spliced joints. Let
us compare the two pieces of work.
The work on Fig. 1 can be done by two line men in 30 to 40 minutes
without the services of a ground man.
No cable is cut. No solder or
blow torches are used. All that is necessary is to clean off four inches
of insulation for each clamp, and clamp them to the bare surface of the

There

no waste cable.
Fig. 2 can be done by two line men, and a ground man
to tend the blow-torches and keep the solder hot, in not less than two
hours, maybe more. They must cut the cable in four places (maybe some
saw blades will be broken doing this). From 10 to 12 feet of cable will be
wasted at each splice (maybe more). Figure up this cost on 20 feet of 600,000
C. M. Cable. Then there is the solder and the extra tape and gasoline
needed. (Think of the danger of gasoline, not only to the men but to
property.) A splice creates line loss, and is never as good as the solid wire.
Kearney Cable Clamps are much cheaper, more durab'e, stronger, save time,
labor and material. Increase value of scrap cable. 25 or more will be shipped on 30
days' trial, freight prepaid. Ship them back if unsatisfactory. Pay for them
wire.

is

The work on

otherwise.

W.

N.

MATTHEWS &
Also

BRO.,

*";«"£''

Manufacturers

203 N. 2d

St., St. Louis,

Mo.

of

Stombaugh Gu> Anchors
0-K S eet Cutters

DUNCAN ELECTRIC MFC.
INDIANA

LAFAYETTE

,

Hold Fast Lamp Guards
Harzls Splicing Joints
Callahan Cable Rollers

CO.
U. 8. A.

ALL PATENTED

I

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding of Magnets

Tie the carbons together with
copper wire and the lamp

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CURRENT

CIRCUITS

Write

Consult

Nearest

the

Map

Our

TffipAtX A RSfiSV u 5
E^V_-_
WAN LJ-SI^PTO!

House
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There's No Friction
with the Fibre-Graphite Commutator Brush.
Being 90percent. pure graphite, it insures
low resistance, no sparking under a varying
load, and longer wear. There is no greasing

The Fibre-Graphite is therefore
the most economic brush on the market.
required.

Send lor price list.

HOtMESTlBRE-GRAPHITE MFG. CO.
SI 55 Wakefield Street. Germantown, PHILADELPHIA.

DERIVATION OF

REGO FLASHERS
Practical Electrical

Units.

Are easy to sell. You make a flue profit.
Everybody with an electric Bign wants one.
Write us today for particulars and prices. Also
pointers on electric signs.

CARHART.

Reynolds Electric Flasher Mfg. Co.

BY
LIEUT. F. B.

BADT and PROF.

H. S.

CHICAGO

191 Fifth Ave..

P and S

Sockets
break the current in

two parts

of the circuit

simultaneously.

P and

S Sockets, therefore,
reduce one-half the
energy of the arc.

PRICE, POSTAGE PREPAID, 75c.

This

is

a very handsome book of 60

pages, printed on fine heavy paper, with

neat cloth binding. It contains Portraits and Biographies of Ohm, Watt
Faraday, Joule, Gauss, Weber, Sir Wil
Ham Siemens, Dr. Werner von Siemens.
Volta, Ampere, Daniell, von Jacobi
together with a carefully prepared table
of the Practical Electrical Units, with
their relative values.

In no other Single Volume can thfa
Rare Collection of Portraits be Pound.

Electrician

507 Marquette Building,

This saves wear and

Keep On!

Don't Stop!

-

CHICAGO.

Read!

The best and most

C.

reliable

time switch on

the market, for turning on and off the light,
guaranteed to give perfect satisfaction.

Improve]

P.

ELECTRICIAN PUBLISHING CO.
507

tear.

Type

FnlliAhE Company,

MARQUETTE BLDG.

15

SORENSEN

Dunham

PI.,

Brooklyn, N. Y.

Publishers and dealer* of electrical book*

That's one of the
reasons why P and S
endure

while others

expire.

Novelty Sleeve for High Tension Splices

Catch the idea?

A new
paper cables.
splicing and

method

and economic
It

eliminates

the

joints are quickly

ot

distributing

usual

troubles of

and

easily

made by

anyone.

The
in

distributing wires

®
56

Seymour
— INC.—

SOLVAY,

N. Y., U. S. A.

Sales Offices

Very

y^^^—^j

insulation.
easily

opened and repaired

should trouble occur.

Write

BOYD AVE.

are furnished complete

place.

High

Pass

R

The

for

^tft-.

more information and

F. Bis sell

Company

:

NEW YORK

CHI CAGO
SAN FRANCISCO
(Sectional View)

prices.

Toledo, Ohio

September
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THE
Incandescent

\Y/E,
**

make

too,

incandescent lamps of exceedingly good quality, work-

manship beyond

We
and ship

give a
just

volt circuit,

life

criticism, prices

guarantee, a maintenance of candle power guarantee,

what our customers

to give

below others, quality considered.

call

No

for.

1

04- volt lamps for

momentarily high candle power and short

life,

H5in our

shipments.

Two

factories

produce one

result,

with

sufficient

working

capital

namely, good material and

and experienced employees

satisfied

Get busy

customers.

with us and secure our prices on a barrel of lamps.

Shipments same as

we make our own sample lamps, something not always done.
Elk new lamps and Novelty renewed lamps, we are in position

samples, as

With our
to supply

all

Be

classes of trade.

sure to mail your inquiry to the

NOVELTY INCANDESCENT LAMP
St.
so that

it

CO.

Marys, Penna.

will reach the proper

hands.

«#

<£

<£

<&

&

1
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Manufactured by
J

THE WILLARD STORAGE
BATTERY co
CLEVELAND. OHIO

I

RATTFRIF^
0ft
LUILW

i
RELIABLE

I

-

I

Kttnmniutnt

Itttfi

1906

22,

tf

^atumal lattmj Ctompang
ELECTRIC STORAGE BATTERIES
Branch

NEW

IF

Offices:

BUFFALO,

YORK, CHICAGO

YOU ARE INTERESTED

-

WRITE!
and

the

.&a>rn

INrlerits

N. Y.

STORAGE

IN

WILL-

IT

PAY YOU TO

WRITE!!
WRITE!!!
the MUCH CONTESTED BUT
of

Details

VICTORIOUS

HENSEL STORAGE BATTERY
JOHN

HENSEL &

A.

CO.,

CHICAGO

and 13 ELDREDGE COURT, Near Michigan Avenue

II

GET BUSY!
SAVE YOURSELF TROUBLE.

<*AB«

Put Your Wires Underground.

CIRCUIT

277 Broadway,

BREAKERS
ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

M.

C.

NEW YORK

German

CEST

Union Trust Bldg.,

CINCINNATI

Silver

in sheet, wire,

rods

blanks, etc.

The Switchboard Equipment

Company
BETHLEHEM,
Ask
CLEVELAND: Crosby,

Craft

&

for Bulletins

Nickel and Copper Anodes

PA.

and Low Prices
CHICAGO: Francis Raymond

Co.

Phosphor Bronze
THE SEYMOUR MFG. CO.
Box

667,

SEYMOUR, CONN.

READ BOOKS
on

We

Subjects, and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

5°7 Marquette Bldg., Chicago.

"Flexduct"

Is

that high standard required in all high-class work.

It is

very

flexible,

a

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct

the National Code Standard.

It

does not deteriorate, always usable

to highest

degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

CHICAGO

SAN FRANCISCO

r

September

22,
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General Electric Company
Speed Controlling Rheostats
For Motors in Machine Tool
and Printing Press Service

Type SC

with no-voltage and overload release for
use with Shunt or Compound Wound Motors

Has three starting steps and gives seventeen running speeds.
Reduces speed 50 per cent under full load conditions and 25 per
cent at half load by armature resistance, and increases speed 25 per
cent above normal by shunt field resistance.
Will carry safely 25 per cent overload current
Combines Circuit Breaker and Controller
Operates forward and reverse
Has Interlocking Reversing Switch

OPERATION— The

upper arm starts the motor and controls speed and
arm operates reversing switch.
Throwing main arm to left closes circuit breaker, which is held by retain-

the lower

ing magnet.

Then throwing arm

armature

circuit of motor by auxiliary
starting resistance segment.
Field
circuit breaker switch is closed.

to right closes

contact just before contact

is

made on

first

is completed when
Should main arm remain on any one starting point more than 30 seconds
the retaining magnet is short-circuited and' burnout of starting resistance is

circuit

avoided.

Diagram and connections

of

Type SC

No-voltage and overload releases operate independently of

Controlling Rheostat

Chicago

Office:

and protect motor and machine

PRINCIPAL OFFICE:

Monadnock Building

at all times.

SCHENECTADY,
-

"*

T

'

CI
-

main arm

Speed Controlling Rheostat
Type SC
1 to
15 horsepower, 115, 230 and
500 volts. AM parrs are entirely
enclosed except armature resistance,
which is external to starting resistance.
1059

N. Y.

Sales Offices
In

All

Large Cities

Direct and Alternating Current

'1
:

-i-

|:

^E^

JK1

OSa_^7

1

(

V-

\

*

[L

1

—

|h&3£ifeip

H

Hi |

imbV
JHQJ

g: ""iM^
^Jj

»':«iMPl/L^'*

•/~*3 3R

Motors and
Generators
BULLETINS SENT ON REQUEST

~

L
f-

-'

National Brake

& Electric Company

MILWAUKEE
Independent Light and Power Co.

's

Plant, Quincy, HI.

THE BEST

GENERAL SALES OFFICE:

SI9 First National Bank Bldg., Chicago

FROM EVERY
POINT OF VIEW

COLUMBIA ENCLOSED ARC CARBONS
NATIONAL CARBON

COMPANY.CLEVELAND,0.

WESTERN ELECTRICIAN
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September

ADAMS SECONDARY GENERATOR

LET

EDISON LAMPS

a money-saver and a practical de-

is

vice for ope rating annunciator systems,

and

gaslighters

alternating

They

than

Main

available this instrument

for bulletin.

THE WESGO SUPPLY GO.

Sales Office,

HARRISON,

Miniature Lamps.

kinds,

"EVERYTHING ELECTRICAL"

GENERAL ELECTRIC COMPANY
Lamp
Street Series Lamps.

is

Write

tage.

Over 25 Millions Annually Sold

Regular Multiple Lamps.

all

can be employed to immense advan-

all

others in the end.

All types and varieties.

of

bells

without expense after
once installed. Wherever an all-day

absolutely

Do Your Lighting
cost less

1906

22,

N.

Worth, Texas

Ft.

MO.

ST. LOUIS,

J.
(611)

Of

The insulation is the most important part of your machine— be sure
you buy only the best. Cheap insulation cannot be good insulation.

MICA

MICABOND YOU CAN BE SURE YOU
HAVE THE BEST -OUR GUARANTEE IS BEHIND IT

IF IT'S

CHICAGO MICA CO.

EUOENIE MUNSELL AND GO.
N1W YORK and CHICAGO

INSULATION

Valpaaauso, Ind.

Micanite, Linotape,

Cloth and

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY
Manufacturers

Qualities, Jn any
Prices

all

Form at Lowest

M.

I.

is

C, Compound, Empire

For Years

Paper.

1**

MICA INSULATOR

the

Standard.

CO.,

Originators

NEW YORK and CHICACO

oi

n
HICH-DUTY"M

Bi

Electric Specialties in High

11

1

Storage

ijun

Grade Porcelain
We

manufacture a beautiful quality of white, thoroughly vitrified,
Cortough porcelain, especially adapted to electrical purposes.
respondence solicited and prices quoted on application.

3-in-l

Battery Co.
42

BROADWAY.

R.

LAMPS

Measure low and lm:li voltagesi
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for cat-

Send

alog of portable and switchboard voltmeters and ammeters

DRY HLm Y O U R C O
BY VACUUM

I

LS

H.

for Clroulttr
W. McCANDLESS&CO.

Licensed Manufacturers
67 & 69 Park Place

PIGNOLBT

L. M.

Y

N.

EMPIR.E
MINI ATV E

VOLT-

AMMETERS

78-80 Cortlandi St.

1

General

New York

NEW YORK

WANTED

You Who aro Troubled with Sparking and Cutting of Commutators to Uao
The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

(Cables—Transformers— Magnet Coils— Armatures)

PREVENT CUTTINO.

OVER 700 APPARATUSES

IN

USE-"PASSBURG" SYSTEM

LARGEST ELECTRICAL FACTORIES IN

U. S.

Absolutely Will Mot

NOW

USE

It will

J.

P.DEVINE CO,, BUFFALO, N.Y.

BO

Ots. per Stick.
For Sale by

428 MOONEY-BRISBANE BLDC.

all

SS.OO per Dowon

Supply Houses, or

FREE, Sample Stick,

put that high gloss on the commutator you
have so long sought after.

lUlflFNNAN
X,
" " mB
&*""(?"**,

Room 111, Inter Ocean Bldg., 130 Dearborn St

Scheeffer Integrating Watt-Meter.

TYPE F
For Direct or Alternating Current

Dust and Bug Proof

Improved Construction

Moving parts

are extremely light, insuring a highly
sensitive and accurate meter.

Write tor Prices and Descriptive Literature

DIAMOND METER
PEORIA,

Cum

The Brushes

IT.

CO.

ILL., U. S. A.
Without Case.

nil
,

'

Chicago, III.

September

22,

WESTERN ELECTRICIAN
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FRANK N. PHILLIPS, Prea.

EUGENE

R.

13

PHILLIPS, V. P. C. H. WAOENSEIL, Trew. C. R. REMINGTON, Jr., Sec.

AMERICAN ELECTRICAL WORKS,
PROriDENCG,
It.

•,

I.

RDEBLINO

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

Insulated

New York Store, W. J.

Watson, 26 Cortlandt St.
Chicago Office, F. E. Donohoe, 185 Adams St
Montreal Branch, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

EUREKA
EXTENSION

n

R.

Wires

Electrical

and Cables

I.

Ornamental, /fg^

Arc

Lamp

T

JOHN
17 1-173

Poles

ROEBLING'S SONS CO.

A.

Lake Street

CHICAGO

Trenton, N. J.

In Iron

The BEST Extension

Arc

Light on the market.
be used in many
places, as Hotels, Res-

Can

Lamp Brackets
ORNAMENTAL

idences, Factories, etc.
Made with plug for extension; also for attaching to bottom of chandelier for reading light.

for public buildings,
hotels, etc.

Send for Bulletin and Sample

Catalogues on application

EUREKA EXTENSION

THEJ.LMOIT
IRON WORKS

In bronze and iron

FIXTURE CO.

84-90

41S S. Washington Street

MARION,

Beekman

"0. K." Weatherproof lire.

Slow -Burning Weatherproof

I

St

New York

INDIANA

-

NATIONAL CODE STANDARD

ELECTROLIERS

and Ideal Wire.

Copyright, 1905

Copyright, 1905

by The J. L. Mott
Iron Works.

by The

J. L.

Iron

Mott

Prices

Works

STURGESS WATER-WHEEL GOVERNORS

VERTICAL TYPE

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

Accurate Tachometers

Vertical
scales

graduated
in

accordance
with
customer's

requirements.

They

are

adaptable

CO.,

TROY, N.

Office
Y.

FOREE BAIN
Telephones
Patent Lawyer and Expert In Electricity and Mechanics Automatic 3792
29 Tears' Practical Experience as Electrical and
Harrison 792
Mechanical Engineer and Expert in Patent Causes

FOREE BAIN & MAY

Wire Co.

Phillips Insulated

Write tor Full Particular* of Our

iMElNAS

and Samples on Application.

«r

Sul ,e947 - 48

GEORGE

,

T.

MAT,

JK.

Patent Lawyer and Solicitor of
U. S. and Foreign Patents

ock B,ock

Trade Marks, Label*. Copyrights— Corporations. Patent
REFERENCES BT PERMISSION
Hon. James H. Eckels
American Terra Cotta and C. Co.
Ex-TJ. S, Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip. Co.
Hon.Edw. S. Lacey
and
H. H. Gross, Prest., Chicago
Ex U.S. Jomptroller of Currency
Atlas Railway Supply Co. and
Bankers National Bank, Chicago
Jae. G. MoMichael, Prest., Chicago
Hon. Charles G, Dawes
Ex-U. 8. Comptroller of Currency
Automatic Fire Protection Co.
Central Trust Co. of 111 Chicago
Chicago
Hon, Hoke Smith
Chicago Battery Co., Chicago
Ex-TJ. S. Secretary of the Interior
Bankers National Bank, Chicago
Atlanta, Ga.

and Factory: PAWTUCKET,

PATENTS

R.

I.

In 1906

and Trade Mark Causes
Swedish-American Telephone Co.
West Jackson Boul., Chicago

The Western

Elec-

The Knickerbocker Company
Dust Separators, Jackson, Mich.

trician published

1042

Twin City Kapid Transit Company

LARGE

Earth Manufacturing Co.
Elevators, Milwaukee, Wis.

Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

to all
classes

pages of
matter and

reading

of

rotary

machinery.
Full particulars of
our many
types

Patent

Cope's
Remember

Coupling

Quick

Conduit

Rod

these xods have ao lost

1575 illustrations.
This

notion.

These -Couplings are of Steel and
made in the best possible manner,,

3126 columns

is

are

furnished

upon

Write for list of persons using tnes*
rods— 26,000 sold since May 1902. Mad*
iu 3 ffc and 4 ft. lengths.

application.

Send for

Price, 3

It.

T. J.
3244 North

it* »5 ©
34, 1903.

75 cents, 4

Patented February

catalogue.

OOI
PHILADELPHIA, PA

Fifteenth Street

L

or about

words.

Equivalent in

amount

23 average
$2 technical Books.

On

OrnKKgLlFWI

3,000,000

the

to

book basis $46

REG O.S.Pat. Office

worth given
Specialties
If

Send postal for booklet
and prices to

JOHN

L.

GLEASON.

Patentee

JAMAICA PLAIN ...

-

you

and Manufacturer scriber, send

NIAQARA

COMPANY

Niagara Falls, N. Y.

in

your

now.

SPOT

SPOT
Tachometer & Instrument

$3.

are not a sub-

MASS.

order

for

£JHS0NFSP0TC

^>

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

Western
50 7 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN
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WASTED, FOR
similar

ments

(50

words or

ROSSITER,

$J-jo an
jc each

CHINERY, GUARANTEED, and

less),

words

additional

insertion;

POSITION WANTED advertisean inments

words or less), $1.00
additional words sc each.

{50

sertion;

POSITION WANTED.
A high class man, thoroughly competent In
electrical and mechanical engineering work,
desires position of responsibility with firm of
engineers, manufacturing or construction company. Seventeen years' experience In designing,
estimating constructing and operating lighting,
railway, power and hydro-electric plants. Until
recently associated with large electrical manufacturing company in charge of branch office.
Address Box 649, care Western Electrician, 507
Marquette Building, Chicago.

WANTED

POSITION

MACGOVERN &

advertise-

SAL.E and

WAST COLUMN

a college graiuate having nine years' pracand erecting complete light and
power plants; at present employed as superintendent. Have good reasons for leaving. Good
Can fill any
habits, married, thirty years old.
position In the lighting department. Address
Box 652, care of Western Electrician, 507 Marquette Bldg., Chicago.

By

tice operating

FLECTKICAl

A5fl»

STEAM MA-

at a
PJtICE considerably lower than for

the same apparatus purchased from
the manufacturers.
DIRECT COKWECTED A. C. UK ITS.
6770—400 K. W. Westinghouse generator ,60
cycles, 2-phase, 1,150 volt, 150 RPM,
connected to Williams vertical
non-condensing engine 18x26.
6399—250 K. W. General Electr c generator, 60
cycles, monocyclic, 2.400 volt, 200 RPM,
direct connected to Ames horizontal, compound engine, 15£ and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt, 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.
direct

C GEHERATOBS

BELTED

OO-

A.
Cycle,

3- Phase.
8476-450 K. W. Stanley, 2.200 volt,.360 RPM.
1517— 150 K. W. General Electric, type A. T.,
class 12-150-600.

1136— 100 K. W. General
type A. T.

September 22, 1906

B., class

Electric, 2,300 volts

8-100-900.

1448—70 K. W. Thomson-Houston, 2,200
class A-70, 515 RPM.

volt,

Inc.

60-Cycle, «- Phase.
1763— 240 K. W. btanley, 1,200-2,400
RPM.
1791—135 K. W.

FOR SALE —

450

Stanley, 2,300 volt, 900 RPvr.

type A. M., class 12-160-600.
1219—75 K. W. Westinghouse, 2,200 volt, clas>
1Q 75 900.
volts,

J25-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300
volts.

Westinghouse, 1,100-2,200
12-120-1375.

volts, class

1344—90

K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1250.

AI-TERSrATIlV« CURRENT MOTORS.
single-phase, 2-

25-cycle, 60-cycle, 133-cycle,

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low prlcts.

Machinery For All Power Station

16

1

60

2

60 Hobart, M. P.
80 Crocker-Wheeler.
86 Hobart, M. P., new.

1
1

Hobart, M. P., comp.
New England, M. P.
Akron, M. P.
Westinghouse, M. P.
Western Elec, M. P.
400 Westinghouse, HI. P., 22**, K. W.
450 Sprague-LuncWI, M. P.
460 Gen. Elec, M. P., comp.
100

2
3
1
2
2

110
110
800
340

1
1
1

1

450 Western Elec., M. P., comp.
510 C.
C. , M. P., 30 K. W.
640 Westinghouse, M. P., 30 K. W.

2
2

700
800

1

&

1

Superintendent or electrician of lighting or
plant, or combined light and water
Thorougblj versed in all branches of
electrical work, 18 years' experience. 21 years'
experience with "steam" and water works. Am
now employed as superintendent of light and
water plant, but desire a change. Addresi Box
650. oare Western Electrician, 507 Marquette
Building, Chicago.

,

GREGOKY ELECTRIC
Cor. 16th and Lincoln Streets,

WITH

Northern Electrical Mfg. Co.
MADISON.
Monadnock

Block, Chicago
80J

29 Broadway,

electrical

Land

St.,

R.

R.

YAZOO & MISSISSIPPI VALLEY

748

R. R.

information and descriptive pamphlet address
Cull

C.

J.

CLAIR,

Industrial Commissioner,

Park Row, Chicago,

I

111.

Pits Edison

COMMERCIAL ELEC-

WANTED.

CO., St. Louis, Mo.

SPECIAL INVESTMENT.

A technical

Subscriber has an electric light, waterworks
and steim heating piant, 48-year franchise and
a 23 years' contract (unrestricted prices for
private customers).
An ice piant can be built, and from $25 to $50
net dally can be made, as ice alwajs retails at
$10 domestic. The location controls a practical

school graduate in

mechanical and
gineering, with

electrical

some

en-

practical

experience and an aptitude for
literary

monopoly.

work,

may

secure a congenial position In

or credit will please not answer. Address No
651, care Western Electrician, 507 Marquette

technical

Building, Chicago,

dressing

journalism

Batteries

They keep the gas or gasoline engine going and Bave money, time
and temper. The Edison cell Is the
—&.
s -—atl
•™™
*^
cheapest form of battery energy
and the Edison Coll puts that energy all Into the spark.
The price is reduced from 83.25 to *2 50; butthe construction is as good as ever. Send for "Battery Bparks,"
giving a scientific explanation of how the charge is
ignited.
EDISON MFG. CO.
7 Lakeside Ave., Orange, N. J.
31 Union Square. N. T.
304 Wabash Ave., Chicago
26 Clerkenwell Road, London, E. c.
49-A

Manhattan
Something

Electrical Supply Co.

Electrical

for

NEWYORK:
17

Fark

PI.

and

14

Everybody
CHICAGO:

Murray St

Factories: Jersey Glty,

N.

188 Fifth Ave.
J.;

Ravenna,

Ohio

perhaps

Iwant to enlist from$5,000 to$15,000 capital
on ground floor terms. Persons without capital

by

ad-

Box 648,

Book Orders
PROMPT

Care Western Electrician,

507 Marquette Bldg.,

ATTENTION

Chicago.

Electrician Publishing Co.,
CHICAGO

Crimshaw

NEW YORK
&

Raven Black Core

Raven White Core

P»sa inspection and carry the above

114. I1«

Minn.

THE EDISON
SPARK COIL,

salesman in Illinois and

ALU OUR WIRES

Communities,

AND THE
For

WANTED

Bldg.,

St. Paul,

Conditions,

THE ILLINOIS CENTRAL

San Francisco, Cal.

21 East Fifth[St„
200 Equitable Building, Boston, Mass.

Rates,

Freight

Labor

ON THE LINES OF

Title Building, Philadelphia, Pa.

New York

drafting room. Must be capable of laying out
direct current or alternating current
machinery, also of checking detail drawings.
State age, nationality, experience and salary
NATIONAL BRAKE &
wanted. (Signed)
ELECTRIC COMPANY, Milwaukee, Wis.

607 Marquette

Good

1236 Wells Building, Milwaukee, Wis.

403-406 Atlas Building, 604 Mission

either

Suite

Favorable

WIS., U. S. A.

Healthful

425

GIVEN

Satisfactory Inducements,

Engineers — Manufacturers

WANTED

territory.

OFFERED
LOCATIONS

Booklet No. 2538 A.

quette Building, Chicago.

TRICAL SUPPLY

Chicago

::

INDUSTRIES
ARE

power

for

equaling "Increased Profits."

Position as manager, superintendent or electrician of a lighting or power station. With
last company for four years as general manager
Desire change for good reasons. Understand
every detail of tb'e business. Age 27. Can
come at once. Prefer central states and the
North. Will come on trial to prove ability.
Can also estimate and superintend plumbing
and heating (steam and bot water). Address
No. 647, care Western Electrician, 507 Mar

Kentucky

CO.

NewYork ELECTRICAL

equipments in terms of generators and motors,

WANTED.

Electrical supply

comp.

Purposes.

"We express manufacturer's requirements

works.

in

P.,

AND OTHER

power

experience

Commercial, M.

Gen. Elec, M. P., comp.
1
900 Wagner M. P., comp.
1100 Triumph, M. P., comp.
1
1
1300 Card, M. P., comp., 72 K. W.
a
1300 W. Elec.M. P..75K. W.
2
1350 Gen. Elec M. P., 75 K. W., 6 pole, direct connected to Ames tandem comp., 11x17x12 auto
malic engine.
1450 General Electric, M. P., comp., Torm H, 85 K.W.
1
1
1800 Western Electric, M. P., comp., 6 pole, 100 K.W.
1
2500 Western Electric, M. P., 150 K.W. comp., direct
connected to Ball and Wood, tandem comp.
engine.
We are now located in our new shop*, the largost
repairshopsin this country. Send for our Monthly.
Iturgnin Sheet, showingcomplete stock with net prices

POSITION WANTED.

Draftsman with

Crocker-Wheeler.
Roth, M. P.

1

,

1279—120 K. W.

Bargains

VOLT DYNAMOS

125
Lights.

volt,

7232— 75 K W. Westinghouse 2,200 voit, 720
RPM.
CO-Cycle, P ingle-Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 180K. W. General Electric, 1,040
volt, type A. S. form A, 600 RPM.
1823—150 K. W. General Electric, 1.(140-1,150

co,

ittery

CO.,

TRADE-MARKS on our taga. We also

New

Crimshaw and Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

MAIN OPPICE:
118 Liberty St.,

manufacture

York.

BRANCHES:] I92

g™ ,^

SAN FRANCISCO:

BOSTON:
] st „

7 Otis St.

t>38

Mission St,

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Crade Machine
Work

,

of All

Correspondence

Kinds
Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

September
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LABEL p)

does not fear anything, you say?

Yes,

it

does fear a number of "things"

— and

one thing

present spectre of the possibility of outsiders breaking
as

we

in

it

fears particularly

is

that ever-

and "opening" the lamp market— just

are doing.

Of course

understand that there are a number of ways of creating a wide open lamp

you

market.
It

was once

possibility

of

or, at least,

prominent lamp manufacturer that he worried much about the

told of a certain

an appearance

in

the

upset the lamp market.

borrowed trouble.

market of a new lamp,
'Tis

viz.:

A lamp that might revolutionize

true that no such lamp has appeared as yet, hence he

(Although, by the way, rumor

now has

it

that one is

"coming down the

pike.")

But the "Organization's" doubts and fears are not caused by the possible appearance of a

new

lamp.

However, don't forget that the "ORGANIZATION"

we

.has,

doubts and fears

all

its

own (mark

you,

said "doubts and fears" and not "an uneasy conscience!").

why don't you take advantage of your knowledge that what the
the MEN OF THE HOUR will keep appearing and starting up lamp

Consequently, you're a buyer, so

"Organization" really fears

is

that

factories?

The way

to benefit by those doubts

"ORGflNtZflTlOrT

help those

Let us talk to you, and

if

men

to rise

we cannot

and fears

Is

to

patronize a lamp

company outside the

up .

sell

you our lamps,

it

will

be "on" us, not on you.

Let us quote you.

fr\ 6 060

Lamps
<tfe

dailu Capacity"-'

protect lauyhs

^msjr ««<$tfi«\-

WESTERN ELECTRICIAN
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BU6ALD
WILLIAM

JACKSON. 6.
JACKSON, M.

C,

,

emmeiiH instituti «f
MIIOIOIH

11(0x1110*1

TWO. YEAR COURSES IN
Steam and Machine Design A LIBRARY OF

t
K.

Applied Electricity

noinkob

••ICTY OP MICHANIOL (NQINKUt

WHWH OOCIITT OF
ENGINEERS.

EXPERTS.

Write for catalogue and particulars

ELECTRICAL,
STEAM,

PRATT INSTITUTE,

CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop Work from the beginning, short courses In Steam and Electrical
Engineering. Expenses low. Accommodations the

F.

jects intelligently

ideas

flow

President or Secretary.

HOUOHTON,

discusses electrical sub-

and

glibly,

you

W. McNAIR, President

Located in Lake Superior district. Mines
and Mills accessible for practice. For Yearbook and Record of Graduates apply to

HIGHLAND PARK COLLEGE, DES MOINES, IOWm
electrical

Brooklyn. N.Y.

Michigan College of Mines

best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue. Mention course in which interested.

a man's

Such a library is best formed by occasional and
ELECTRICIAN PUB. CO., 507 Marquette Building, Chicago-

carefully chosen purchases.

ONE. YEAR COURSE IN

MECHANICAL,

when he

WELL SELECTED ELECTRICAL BOOKS

inestimable value to electricians.

Machine Construction

Engineering

When

Is of

22, 1906

APPLIED CHEMISTRY

CIVIL CNOINEtlia

a*Dioon, wia.

freely;

September

IWI

IOH.

will be

MLVESTON
Send your Book Orders

pretty safe in assuming that he keeps in

to

ELECTRICIAN PUBLISHING CO.,

touch with electrical progress by perusing

807 Marquette Bldg., Chicago.

the Western Electrician 52 times a year.

XORP.USCHRISTI)
€U

Up

to the Fall of

1904 farming was

**

hardly thought of in

the lower Gulf
The region was given

Coast Country of Texas.

over almost exclusively to cattle raising.

etables of
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Now

all

kinds for which
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many

in
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guaranty
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receives the highest prices.

be storing up millions

and surpassing every other region
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<jj

^f

a land where

it

Are

YOU

is

a delight

The Rock

there to aid in

flolden fiuy=Anchor

rods are of one piece
welds nor threads to weaken

them

people

who

why
way of

are already there,

Manufacturers

looking at this section as very

it

of

all

is

having

you locate

own

good), have

desirable,

results right

out and send in this coupon to-day.
regarding the low semi-monthly excursion rates.
will

to

about that new, marvelous country

Pass'r Traffic Mgr.

and just what

CO.

Rock

Na
I

saw

is

now, young as the

I

will

forward the book and advise

be personally introduced, if you desire, to
you can talk and of whom you can learn
the Gulf Coast of Texas.

whom

—

Island-Frisco Lines,

CHICAGO

or ST. LOUIS.

Send me "The Gulf Coast of Texas" book and particulars as to semiWithin ten days after receipt 1 will notify you if I
monthly excursion rates.
intend to go, so that you can furnish

THE HOLDEN ANCHOR

you knew Southern
and would want to

JOHN SEBASTIAN,

Write for Circular

DES MOINES. IOWA

surf

is.

—

MOST INEXPENSIVE AND
BEST ANCHOR MADE
1906

If
it

development (as well as for your

By special arrangement you
farmers who are now there

-inch Anchor squares up in a 6 -inch
over 55 square inches in solid earth

Pat. Jan. 9,

its

in

and desirous

traffic,

Fill

Greatest surface in ground
15

— where

published an eighty-page illustrated book telling of the country, the

region

The

A

Island -Frisco Lines,

actually being realized in the

NONE BETTER

hole,

and breathe

to live

interested in such a country?

promising for railroad

USE

No

of the

Winter and early Spring vegetables.

Texas you would certainly be interested
share in its tremendous wealth.

The

of dollars

agricultural products alone, equaling California

its fruits,

in

it

will

it

bathing and the salt sea air are but a few miles away.

i&trt HJfg. (Ha., 3£arifnrti, <K«tm.
Boston

of

United States

its

shipping hundreds of carloads of veg-

me

with introductory letter as per your

Addr,
this

ad in-
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offer.
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CLEAN BOILERS
keeps

off,

it

and foaming.

stops corrosion

BUCKEYE ENGINE

&
M.

>ASIV1.

ILL.

Dearborn Water Treatment
made

suit the

to

Send gallon of water

DEARBORN DRUG
223-234 Postal Telegraph Building, CHICACO,

17

case takes off the scale,

for analysis.

CHEMICAL WORKS

EDOAR,

Telephone: Harrison 3930 and 3931.

ROBT. FERRIS' BOOK

Co.

ON METERS

SALEM. OHIO. U.S.A.

IS SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
IT TELLS JUST WHAT SOME
PEOPLE THINK THEY KNOW.
Written expressly for the
the pliers.
Sent prepaid

Dixon's Graphite Brushes save

wear on commutators. That's
one big reason for their use.

More

reasons given
booklet 125-M.

men who handle

free

in

.4,

Joseph Dixon Crucible

on receipt of $1.00. Address

Co

Jersey City

ELECTRICIAN PUB. CO.,
CHICAGO.

Marquette Bldg.,

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

L^m

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

D

N.J.

XVN

1

y3 OF 1 CENT
Per Kilowatt Hour
Measured on the Switchboard

regtrade marks

\

tH e Phosphor Bronze SmeltingCo.|]mited,

This measures the fuel cost of the
average Diesel Oil Engine plant with
fuel or crude oil at 3 cents per gallon.
This is not a record figure established
under test conditions. It is the average

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE'

— DELTA

INGOTS.CASTINGS, WIRE, RODS,
'/Wv/t/uiyj-unyr

SHEETS, etc.

daily performance in the purchaser's
hands, doing the purchaser's work
with average loads less than 50 per

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole: Makers in the U.S.

//j\

cent of the rated capacity.
It

will

pay you

to investigate the
Write for a copy
illustrated catalogue.

Diesel Oil Engine.
of our
Elevating,

JEFFREY

Rock and

AMERICAN DIESEL ENGINE

Conveying. Power Transmission, Screening, Crushing Dredging,
Coal Drilling, Coal Cutting. Hauling and Washing Machinery.

OUR CATALOGUES ARE TOURS FOR THE ASKING.
TheJEFFREY MANUFACTURING CO., Columbus, O., U.S. A.

II

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND HEATING

SYSTEM

EAIVI
MONADN OOK

IM
HOI

I

CO.

Broadway, New York City

EXPERIEN
LOOK

new

IM.

SAMSON TURBINE
The

gates

on the

able parts have a

SAMSON

are so constructed that all

maximum wearing

material used in their construction
points

insure

a

long

life

to

mov-

surface, furthermore, the

is

the

of the finest.
gate,

and

These two

consequently

prevent leakage.

THE JAMES LEFFEL &

CO.,

307 Lagonda

St., Springfield, Ohio, S. A.
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Electrician, beginning with the issue of July 7th, the first of the
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series of articles
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The Small Central Station
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articles

Within

ground is thoroughly covered in view of the requirements of the
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The
series will be enriched with numerous illustrations, diagrams and tables.
These articles will be of much value to all readers of the Western Electrician, new and
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When You Use
You want good
you want

to

it

be

service; you

want

it

19

the Telephone

to

be prompt; you want

it

to

KELLOGG
TELEPHONES

be accurate;

secret.

wants are the same as yours.
If you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating our Automatic System -are so successl ul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnishing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs- them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce inlenor
service, and commanding a higher price.
It's because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System aro stronge r, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:

Every other telephone

user's

ARE

.

DISTINCTIVE
They are not

"JUST TELEPHONES"

—

Grand Rapids, Mich.

Aberdeen, S. D.
Akron, Oblo.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me,
Auburn, N. Y.
Battle Creek, Mich.
Belllngbam, Wash.
Berlin,

Portland, Me.
Portland, Ore.
Princeton, N. J.
Riverside, Cal.
San Diego, Cal.

Hastings, Neb.

Havana, Cuba.
Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marlon, Ind.
Medford, Wis.
Mlamlsburg, Ohio.

Germany.

Buxton, Iowa.
Cadillac, Mich.
Chicago, 111. Clayton, Mo.
Cleburne, Texai.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River. Mass.
Ferguson, Mo.
Florencevllle, N. B., Can.

Mount

Olive,

San Francisco, Cal.
Santa Monica, Cal.
Sawtelle, Cal.

Sioux City, Iowa.
South Bend, Ind.

Our many

satisfied

We think
Send

so, too,

customers say there are "none so good."

and our Catalogs

for " Bulletin No. 8-F."

It's

show you why.

yours for the asking.

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES-POLBS— LAMPS

Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.

Springfield,

Correspondence

solicited.

Traverse City, Mich.
Van Wert, Ohio.

111.

New

Watch

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.

Hill, R.

I.

Wausau, Wis.
Westerly, B.

KELLOGG SWITCHBOARD & SUPPLY GO.

I.

Wilmington, Del.

CONGRESS AND QREEN

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U.

Sts.,

STS.,

CHICAGO,

ILL.

BRANCHES
PHILADELPHIA. PA.

CLEVELAND. OHIO

Keystone Tel. Bldg.

Van Buren and Morgan

will

LOS ANGELES, CAL.
318 W. Second St.

Electric Bldg.

S. A.

Reduced Telephone Rates
IN CHICAGO

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
So, You Are
a Regular

If

the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.
If

Customer
If

SINGLE LINE TELEPHONES:
per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

50

calls

:

Not, Will

Sample?

:

:

:

:

RESIDENCE RATES WITH UNLIMITED

INTERNATIONAL TELEPHONE MFG. CO.

'CHICAGO

SERVICE:
Single line

Two-party

:

$75.00 per
60.00 per

:

line

annum
annum

NICKEL SERVICE:
Direct
Direct

line,

20 cents per day, including 4

line,

15 cents per day, including 2 calls

Two-party
Two-party
Two-party

calls

5 cents per day, including 3 calls
10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month

line,

1

ZABEL Q PARTY
Selective

Ringing Telephones

are described

in

our

line,

:

:

:

23

BULLETIN
Just the thing for

all

Magneto Exchanges

AMERICAN ELECTRIC TELEPHONE CO.

CHICAGO TELEPHONE COMPANY,
203 Washington

You

Allow Us to Send a

Street, Chicago,

State and 64th Sts., Chicago, 111.
Largest Manufacturers of Telephone Apparatus of
all

kinds.
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CEDAR POLES

PIN!

E\A/

"A Good

A Good
J

New Thing"

New Thing"

WRITE FOR SAMPLES AND PRICES
CSTASLlSHeO

**--

1662

EQUAL

^VM. MUELLER COMPANY*!
MARQUETtCO-DCCMICAGal
SEVEN DISTRIBUTING YARDS

IN

.

THE MARKET
WEST SEBOOIS, MAINE

EVERY RESPECT TO THE BEST

MAINE HUB & MFC. CO

I2II-I2-I3

,

IN

Oak

MICHICAN WHITE CEDAR
BEST TO LAST.

We

W.

C.

CO
W
^C

n/>|
^J
f^

40,000 Poles in stock.
100,000-150,000 after April 1st.
haVe been in the Cedar Pole and Tie business 35

STERLING & SON CO.

Akin
"""

.

so.ooo Trolley Ties at

yea"-

Q
bW

TIES

kW

I
I

I

,=— MONROE,
,,

„
yard.
City ,__j
Bay ,~;,„
,

MICH.

T. J.

TROLLEY TIES
FOOT
Michigan White Cedar Stock

7

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

MOSS TIE

00., Security Building, ST. LOUIS, MO.

BERTHOLD

POLES.
WHITE CEDAR.

Low Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Thick
Inch
5
Also
Daggett, Michigan
PERRIZO & SONS
Special

POLES

ft

RED CEDAR,
CYPRESS.

TIES.

JENNINGS,

ST. LOUIS.

OAK, OYPRESS and

Chemical Building.

YELLOW

PINE.

THE PORTER CEDAR &

TIES-POSTS
PDLES
WE
PRQD U CERS

SAGINAW. MICH.

ALWAYS

\NT YOUR INQUIRIES

"Practical and to the Point"
IS

Idaho Cedar Poles

ALL THAT NEED BE SAID OF

THETELEPHONE HAND-BOOK
By Herbert Laws Webb.

PACIFIC

COAST POLE

SPOKANE, WASH.

CO.

160 Pages, 133 Illustrations,
Cloth,

The book

Price $1.00.

When a man's electrical ideas flow freely; when he
discusses electrical subjects intelligently and glibly, you

for those interested In telephony.

PUBLISHING

ELECTRICIAN

CO.,

will

507 Marquette Bldg..

CHICAGO.

be pretty safe

electrical

progress

assuming that he keeps

in

touch with

by perusing the Western

Electrician

in

£2 times a year.

POLES, IDAHO"RED" MICHICAN " WHITE"
POSTS,

CEDAR
H. M.

LOUD'S SONS CO.,

Ail

CEDAR POLES

TIES

We

ship more Idaho Poles than

all

other dealers combined

WESTERN LUMBER and POLE

CO., Denver, Colo.

Sable, Mich.

iSTNUT
POLES
Bessemer

WHOLESALE PRODUCERS

JA8.

I.

Building, Pittsburg, Pa.

M. •W!l_SOIM

POLE DEALERS ADVERTISING

POLES

RED CEDAR

1

KANSAS

KELLOGG

MICHIGAN

WHITE

THE WESTERN ELECIN
TRICIAN OBTAIN MOST EXCEL-

IDAHO CEDAR

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

CEDAR POLES

Quality and Prompt Shipments— Whole.He Only.
Shipments by Rail or Car Ferry.

Send for "Booklet No. 3-F" giving shipping specifications and other useful data.

KELLOGG SWITCHBOARD & SUPPLY CO., Chicago,
producers
r

ondWholeialew
• of White Cedar
IdrJ
<miii

vtux

atin

os eUALL

™lu,^

PDLI
C.M.WORCESTER CO.

TORREY
CEDAR CO.,

III.

Yards
MUiwMicIrt
lick'
lMum*5inj
1

-'

_XWtU.«of. OopyotourTKLlQIIAPHCOOKFORC.mWf ODUQTSl

-

Dnfomjjon

vMMMM

J

Cedar
Poles
kOSSERT j P"^
CLINTON VI LLE, WIS.

Large Stock Constantly on Hani

1

ILVI
ELECTRIC
Catalog

HEATING APPARATUS
"R"

on Electric Heating FREE.

UNIT" ENAMELED RHEOSTATS
WRITE TO-DAV

I Simplex Electric Heating

Co.,
ay

Cambridge,
Mass.

a

F
u

w

Drawn steel. One blow of a hammer elves clean round bole. No filine,

SAVE TIUE, BOXES AND MONEY

1
"

1'

-#
O X E V}
Be up

to date,
fox bulletin giving

Use them. Write

full

particular*.

Bojteri Electric Construction

V

Co.,"!"

'
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Westinghouse Gas Engines
-^

1

The

First

— 1895

10 Horse Power, Weight, 3,950 lbs.

L_

-

:

1

The Latest
But Not the Last

^^^^^^^^^^r

^^^^*- *?^"
,,f

3,500 Horse Power, Weight, 1,500,000

_^^^^^^^M

lbs.

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of the Roney Mechanical Stoker
Address nearest sales office for information
New

York, 10 Bridge St.
Boston, 131 State St.
Charlotte, N. C, So. Tryon Street.
Cleveland, New England Building.

Pittsburg, Westlnghouse Building.

Chicago, 171 La Salle St.
Cincinnati, 1111 Traction Building.
Atlanta, Equitable Building.
St. Louis, Chemical Building.

Philadelphia, 1003 No. American Building.
Denver, 51 Z McPhee Building.
San Francisco, Hunt, Mirk & Co., 1625 Euclid Ave., Berkeley, Cal.

Westinghouse
Outdoor Type D Oil Switch
A

Designed especially for use with
A. C. Series Arc Lighting Systems for
controlling banks of transformers, isolating underground or overhead feeders
and mains, and for operating inductive

double-pole, single-throwi switch

enclosed in a compact weather-proof

Weight only 40 pounds. Can
be easily mounted on poles or cross
arms, or may be hung in manholes
where underground systems are used.
case.

Maximum

loads of

Capacity 200 Amperes at 3,300 Volts

Westinghouse
Atlanta

kinds.

all

Electric

Detroit
Buffalo
Cleveland
Boston
Los Angeles
Chicago
Dallas
Baltimore
Minneapolis
Cincinnati
Denver
For Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

&

Mfg. Co.

New
New York

Pittsburg

Philadelphia

Salt

Orleans

Mexico, G.

St.

&

Louis

Lake City

O. Braniff

&

San Francisco
Seattle

Syracuse
Co., City of Mexico.
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Westinghouse
Integrating Wattmeters
Single- Phase

Polyphase
Direct Current

The

The standards
by which others

originals

which others
have copied

are judged

Westinghouse
Wattmeters
meter every watt
Westinghouse Electric
Atlanta
Boston
Baltimore

For Canada:

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,
Cincinnati

Minneapolis
Ltd., Hamilton, Ontario.

&

Mfg. Co.

New Orleans
New York

Pittsburg

Philadelphia

Salt

St.

San Francisco

Louis

Mexico, G. & O. Braniff

Seattle

Lake City

& Co.,

Syracuse

City of Mexico.

—
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Not Sell Daylight

That Isn't Our Business, But If You Want the

Most and Best
Of the Next Thing
Tell

to

We Would

It,

Like to

You About Our

Form C Arc Lamp
Cither Direct or Alternating Current

The Pioneer Arc Lamp

\

\

by Test

Best

Form C "Wood" Arc Lamp

.

Send

for

Bulletin

1026

Direct

Current,

1070

Fort Wayne Electric Works,

BOOK OF MERIT

A

MODERN
ELECTRIC

BY GEO. T.
HANCHETT,
m. e.

Woirtlx Having!

Diagrams. III.— Field Coll Construction and Arrangement. IV.—Armature
Construction. V.— Commutator and Brush Holder Construction.
VI.
Motor Casings. VII.— Motor Suspensions. VIII.— Bearings and Gears.
IX.— Lubrication. X.—General Dimensions and Data. XI.— Management
and Kepair. XII.—Railway Motor Design.
Pages.

157

Illustrations

and Table.

o

Price $2.00.

MECHANIGALGATEGHISM

is a book unique in its treatment of electric railway equipment. The
T*HIS
x first ten chapters are devoted to minute description of the details of electric
railway motors that are in use to-day. Each organ of an electric railway motor
Is taken up In turn, described and illustrated by examples of present and past
practice, and its operation explained in the light of practical experience. In
short, the review of current practice is of such a nature as to bring out the
reason why the electric railway motor is built as it is to-day. For example,
field magnets of different types of motors are illustrated and compared, and
their features of merit and faults pointed out. Armatures, armature windings,
brush holders, suspensions and other details are similarly treated, each detail,
however minute, being exhaustively considered. The last two chapters are devoted, one to the management and repair of electric railway motors, and the
other to railway motor design, a complete design being worked out as an extable gives authoritative data of all types of railway motors in comample.
mon use, both in America and Europe. Sent postpaid on receipt of price.

PRACTICAL KNOWLEDGE
FOB
Stationary and flarlne Engineer!, Firemen, Electrician*. Motormen, Ice
Machine Men and Mechanic! In deneral.

New and

A

Original.

Points

A NEW BOOK

D.

Professor In Telephony in the Armour
Institute of Technology

Complete and up-to-date, written by a practical man. All about modern
telephone apparatus, their principles and use.
I.

II.
III.

IV.

Fundamental

Idea.*

Telephone Apparatus
Systems of Communication
Construction a.nd Equipment

32 CHAPTERS, 450 PAGES, 375 ILLUSTRATIONS.
All Orders to Electrician Publishing Co.,

and explained Technical
Questions and Answers

fully described

Word and Drawing,

SUBJECTS TREATED:

By

CEORCE WALKER WILDER, PH.

Modern Machinery

Clear by

WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES. LUBRICATORS.
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES.
TESTS, TABLES. AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBURS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT, TRANSFORMER, VARIETIES OF DYNAMOS.
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM. MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, TH'E STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

TELEPHONY

IN

All

made

for civil Service Examinations, etc.

Telephone
Principles and Practice

Send

<>

STEVENS

ELECTRICIAN PUBLISHING CO., 507 MARQUETTE BLDG., CHICAGO.

IN

FortWa.yne.ind.

FIRST PRACTICAL WORK ON RAILWAY MOTORS.
CONTENTS.—Chapter I.—Forme of Field Magnets. II.—Armature Winding

200

JUL

Current

"

RAILWAY

MOTORS.

Alternating'

336 Pages.

240 Illustrations.

>

'RICI

if.

OO.

Sent anywhere prepaid on receipt of price.

Electrician Publishing Company,

PRICE $2.00 POSTPAID

507 Marquette Building, Chicago

507 Marquette Bldg,, Chicago.
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VULCANIZED FIBRE
Highest grade* for electrical insulation and mechanical purposes, In sheets,

ELECTRO-MAGNETS

tubes, rods

and

special shapes.

Catalogues and lamples on application.

VULCANIZED FIBRE
W.

R.

OSTRANDER &

Wilmington, Del

Star Expansion Bolt Co.

CO.

Makers of all styles

Expansion Bolts

Electrical Supplies,

Enameled

of

Toggle Bolts

Ring's

and

Drills

Belis, Annunciators,

Speaking Tubes,

22 DEY

Etc.

NEW YORK

ST.,

Factory:
1431 TO 1439 DeKalb Ave.,
Brooklyn, N. Y.

amcV^tc^

-

Manufacturers and Dealers
in all kinds of

WMhTtCMACME
zc counntworjsr.

CO.,

147

Cedar

Lake St.,
CHICAGO

142

St.,

NEW YORK

SEND FOR 600 PAGE CATALOGUE

DIRECT CURRENT

ANOTHER OF THE 1 ,000 THINGS
YOU CAN DO WITH

"CONDULETS

SHOP LAMPS
TO WEAR

33

BUILT

Co/ic/v/ef^
V//////////yyy^^\

FEATURES

a

B'/////////////%?%

Indestructible

V/////////////Ss.

,

Coils.

Accessible parts.

Simplicity of
Construction.
Plenty of room for soldered and taped joints inside CONDULETS— NO
ROUGH
NO ABRASION. A thousand styles, all sizes.

Low
Low

|

EDGES—

HOW ARE YOU DOING

IT

Cost of
Maintenance.

NOW?

THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES
OUT OF OR INTO CONDUIT IS TO USE CONDULETS.
Condulets to the electrical man are what
plumbers and steamfitters.

'

Initial Cost.

Catalogue Ready

T's " and " L's " are to

Manufactured By

WRITE FOR COMPLETE CATALOGUE

Crouse-Hinds Co.

AMERICAN
ARC LAMP CO.

\

MANUFACTURERS

KALAMAZOO

CHICACO BRANCH OFFICE

MICH.

70 W. Jackson Boulevard, CHICAGO
FACTORY, SYRACUSE,

NEW YORK,
l-f You Don'*

N. Y.

THE W.

BRANCHES

CINCINNATI.
I

•

se 'Em— %We Both L.oso

Money

R.

"The two

in.

constant use.

drills are giving-

Electric Drills

drills are

drill

out

"A

good satisfaction.

CHICAGO

HOE &

CO.,

NEW YORK

they have paid for themselves several
AriERlCAN
GLASS CO., PITTSBURG

WINDOW

very satisfactory.

We

have ordered two more.

has paid for

itself in

saving in time

it."

year ago

R.

We consider that

They are great time savers."

STEARNS CO., CLEVELAND
during two months' use. We could not get along withCHICAGO COACH & CARRIAGE CO., CHICAGO

THE

"The

Best Shops

PACIFIC

Consider them great time savers."

times "

"The

The

In

FROM THE ATLANTIC TO THE
seven

CO., Agents

W. JACKSON BLVC-

CHICACO

The Duntley AirCooled
"We have

CARTON

18-132

we purchased one

of your drills

and

F. B.

we could hardly keep house without it."
LOS ANGELES AUTOflOBILE CO., LOS ANGELES

will say that

CHICAGO PNEUMATIC TOOL

CO.

NEW YORK

&

VO

1

,

mil

Oonyicht,

$3.00 Per Annul

by EIeet*-iHan

1906.

CHICAGO, SEPTEMBER

Publishing Company, Chicago.

CY

29,

INSULATED

CIHilDI
WIRES AND CABLES
OlIwIr^^ELiA.
R

GENT

S

The Simplex Electrical

R. mxsoN.
1144 Monadnock -Block, CHICACO.

H

322 The Rookery,

Westinghouse Bldg.,

Chicago.

1889— Paris Exposition,
Medal for Rubber Insulation.

New

1893-World's Fair,
Medal for Rubber Insulation.

York

Sole Manufacturers of

S. Pat. Off.

Weather-

Okonite Wires, Okonite Tape, lYIanson Tape, Candee

THE OKONITE
W&™<^%\ "•"*"»

"par

Wires

CO., Ltd.

Bldg.,

Philadelphia, Pa
Security Bldg.,
St. Louis, Mo.

Geo. T. Hanson, Ben'l Supi.
Hod|int. Secy.

Underground Cables for

all

Purposes

Clamp
For connecting telephone ground wires to
pipes and cables. Cheapertban a wrapped connection; as good as a soldered connection.
Adopted by nearly all the Bell Tel. Cos. and
mo<t of the larger Independent Tel. Cos.
Samples free on application.

W.H.

253 Broadway, New Yark

CO.

225 Betz

Ground

THE STANDARD FOR
RUBBER INSULATION.

TRADEMARK.

1

BARE AND WEATHERPROOF WIRES AND CABLES.
Rubber Covered Wires and Cables.

Keg U

St.

New York City.

Pittsburg.

Oakland, Cal.

Co.,

56 Liberty

10 Post Office Square,
Boston

Bacon Block,

BOSTON, MASS.

10 State Street,

f

No. 13.

STANDARD UNDERGROUND CABLE

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

WES

10 Ce»ts a Copy.

1906.

Write lor

other specialties.
Yonkers Specialty Co., Yonkers, N.

CONDUITS FOR INTERIOR WIRING.

of

list

Y., U. S. A.

Western Electric Co., Agents

American Circular Loom
Cbclie*. H.im.,

New

Co.

York, Chi»|«, Sua Frincluo

H.C.Roberts Electric Supply Co., Philadelphia, Pa.

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

CRESCENT RUBBER INSULATED

PARANITE RUBBER COVERED
WIRES AND CABLES

WIRES ANDCABLES

Underground, Aerial,

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.

Submarine and Inside Use

All

THE

"Pittsburg

PHOENIX
GLASS CO.

1

New York
Chicago

BELDEN
MAGNET WIRE
Our

and

stock

and German

and Shades, both

Arc and Incandescent
Inner

net wire

is

complete

in

of

Crimshaw

Arc Insulators— Mast-Arms
Ajax Line Material Co.
CHICAGO

12 and 14 South Jefferson Street

Raven White Core

MAIN OFFICE:
Liberty St..

TRADE-MARKS on our tags.

Weaiso manufacture

Raven Black Core
Crimshawand Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,
BRANCHES^

New York.

BOSTON:
,

ELECTRICAL

WESTON INSTRUMENT CO.,
"Main Office and Works, Waverly Park,

NEWARK, N.

J.

We are now offering our

ot DeJp ainei S t.
|

Priced
Portable Instruments, Model

1 to

of

300 Volts.

Grade Porcelain

25 Amperes.

Self contained and for any capacity desired in connection
with external shunts, within practical limit.
Send for Bulletin No. 1 describing these instruments.
London Kiiancu— Audrey House, Ely Place, Holborn.
Kims, FriAJtcK— B. H. Odiot, 12 Rue St. Georges.
Beki.tn— European Weston Electrical Instrument Co,
Riitersu-asse No. 88.

our

st.

Electric Specialties in High

AMMETERS
from

7o6 Holsoai

E,

VOLTMETERS
In ranges

SAN FRANCISCO:

Manufacturers

foru^e where the extreme accuracy peculiar to our Portable Standard Instruments is not necessary or desi.ed.

in ranges from 3 to

7 Otis St,

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY

New Model Low

Weston Portable Type E Voltmeter.

Ltd.
Y.

Ajax Swivel Pulleys

CH ICAGO

& 118

BY

ONEID*. N.

mag-

CATALOGUES SENT ON REQUEST

114. 116

M'«-'D

the most
the west.

Belden Mfg. Co.

NEW YORK

AUAIM
WF1 #»•."
ONEIDA COMMUNITY,

all

pus Inspection and carry the above

and Factory, TRENTON, N. t,

ADDRESS "SAIES" DEFT.

Try us on a rush order

Onter Globes for

office

copper

silver

enclosed arc 'systems

ALL OUR WIRES

'ONEIDA" GALVANIZED

FOR ARC LAMP
SUSPENSION

Manufacturers of
Electric Globes

J ONES BO RO, IND.

Wires Are Tested at Factory

Main

83 BARCLAY STREET.

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES

Ynrk Oilic.e-74 C'ortlandt

St,

We

manufacture a beautiful quality of white, thoroughly vitri
Cortough porcelain, especially adapted to electrical purposes.
respondence solicited and prices quoted on application.
:
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Notwithstanding Recent Advertisements
That Have Appeared

in

Technical Journals from Companies Claiming the Right to

Manufacture and Sell Christensen Air-Brakes and Compressors
or Repair Parts therefor

Company Announces

Allis-Chalmers
to
That

is

it

SOLE

the

and

the Public

EXCLUSIVE

Christensen Apparatus in

the

Licensee

United

of

States,

all

patents

covering

Canada

and Great Britain

And

that

it

will fully protect its rights

both as against manufacturers and

users of all infringing devices

The

following statement from Mr.

N. A. Christensen

sufficiently explains the situation

September
"

To the Public
"When the assets

ing Co.,

1

5th,

1

906

:

were

of the National Electric Co., successor to the Christensen Engineer-

recently sold

ized as the National Brake

by the

&

trustee in

bankruptcy to parties

who

later reorgan-

Electric Co., the licenses for the Christensen air-brake

my contract with the old company, in a state of
This was duly acknowledged by the new company, at the time, in proper
legal form.
I have since
granted a license covering the exclusive rights of manufacture
and sale under my patents, in the United States, Canada and Great Britain, to the AllisChalmers Co., of Milwaukee, which is the sole rightful manufacturer and vendor of the
Christensen devices.
I am also giving my exclusive services to the Allis-Chalmers Co.
in connection with the manufacture of Christensen apparatus, and purchasers may buy
of that company with the assurance that they are securing articles manufactured under
controlling patents and under the direct personal supervision of the originator and

patents were, according to the terms of
forfeiture.

patentee.

Having provided
and engaged the
fill

and modern shop facilities in our largely extended West Allis Works, installed special tools
number of men especially trained in this branch of manufacture, we are fully prepared to
for Christensen Air-Brake Apparatus and Repair Parts.
Let us quote you prices.

the most improved
services of a large

orders from stock

ALLIS-CHALMERS COMPANY HAS OFFICES IN ALL THE LARGE CITIES
Canadian

representatives, Allis-Chalmers-Bullock, Ltd.,

Montreal

September
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Storage BatteryCo.
The Electric PHILADELPHIA
MANUFACTURER OF THE

Cbloribe Hccumulator

'

For Central

Stations, Electric Railways, Isolated Lighting

and Power Stations,

Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:
Philadelphia,
New York,
Boston,
St. Louis
Chicago,
Wainwright Bldg.
100 Broadway
60 State St.
Allegheny Ave. and 19th St.
Marquette Bldz.,
Oakland,
Cleveland,
Pittsburg,
Canada,
Frick Bldg. Annex.
Citizen's Bldg.
Canadian General Electric Co., Ltd., Toronto
525 Thirteenth St.

*•!

MARION INSULATED WIRE* RUBBER (&

A

WIRES

8.

—

frajg"*%j^Y>

Eagle brand] TeiegPAPh,

pressed steel support for cross

,

means

MAIN OFFICE AND FACTORY, MARION, IN D.
CHICAGO OFFICE a WAREHOUSE

141

SO.CLINTON

plates,

one

mounting arms

of

It

strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.
ceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.

WIRES & CABLES

TRADE MARK.

two

without cutting gains.

AND :S:UBMArVnE

CABLES

of

engaging the arm and the
other the pole. It provides a

SIGNAL,
,4lNMG rNlARlN jr

AND TELEPHONE

IN

arms consisting

RUBBER COVERED WIRES AND CABEES

liiM

»»

\J

ST.

WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR

GAIN MANUFACTURING CO.
STEEL
Chicago,
South Clinton

10

St.

111.

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

BLAKE SIGNAL & MANUFACTURING
Pat. Nov., 1900.

Exact

Sizes.

baker &

COLD MEDAL
&

Clark Centennial
Exposition, Portland, Oregon,

Lewlj

NEW YORK

OFFICE:

130

PLATINUM

190*.

BAKER, Prer
408-414 N. J. R.

0. O.

Liberty Street.

C.
R. »».,

NEWARK,

N.

forms of

All

J*%

inc.
co.,
W, BAKER, VlcePrei,

CO., 256

electrical contacts.
"
Vfe
1

Universal Exposition
ST. LOUIS, 1904

J.

Summer

St.,

Boston, Mass.

S T. LOUIS: Wesco Supply Co.

PLATINUM
Grand Prize

Ignition fuses for torpedo and mining operations
Special formai for wireless telegraphy.

July,

Western Electric Co.

Crescent Co., Valparaiso, Indiana

PLATINUM
Resistance wlreB to specification*.
Protective fuses for tmall currents.

size. Pat.

Western Electric Co.

PLATINUM
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
III

STOCK

Arc Lamps,
Circuit Breakers,

.Go.

Etc., Etc.

CHICAGO EDISON COMPANY,

C 6 H Starting Rheostats
FOR REAR OF SWITCHBOARD

1

39 Adams

Street,

CHICAGO.

A. C. CENTRAL STATIONS
INCREASE THEIR CAPACITY WITH

C-W ALTERNATORS

Made
Entirely

of
Fire-Proof
Material

C&H

Bulletin 16 Starters for rear-of-switchboard

mounting are similar to

the Bulletin 10 type for front of board, except that the parts are reversed in

arrangement, to allow of the handle being turned
out resistance as in the front-of-board type.

The contact

in

lever cannot be left in

any

of the intermediate positions,

owing

to a

spring arrangement in the hub.

Made

also for plain series

wound motors by

A. C. Generators.

300 and 350 kilowatt output.

In a hurry?

parts are thoroughly insulated from the operating shaft which

projects through to the front of the switchboard.

The

Two

the same direction to cut

the addition of a resistance

We

may have

just

what you want

in our Chi-

cago stock.

Ask

for our Generator Bulletin

No. 53T.

connected in series with the retaining magnet and directly across the line.
This resistance relieves the strain on the insulation of the retaining
magnet, which will not burn out in service.

COMPANY

(+X*>

The Cutler-Hammer Mfg. Co.
MILWAUKEE
NEW

YOR.K

BOSTON

CHICAGO

,

isi;

AMPERE,

CHICAGO OFFICE:

^iy

NEW

JERSEY

f™

IS OLD.COLONY BLDG

PITTSBURG

THE BRIGHTEST

IN

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

CO., NILES. 0.

tl00« FOB

Till

I

UCF.NSE

'

LABEL

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

ST.,

NEW YORK

WORKS: HARRISON,

N.J.
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CHEAP MAINTENANCE
Deltacbeston Magnet Wire
MAINTENANCE CHARGES ARE REDUCED TO MlNinun WHERE FIELD AND ARriATURES ARE WOUND WITH

NO REWINDING NECESSARY. DELTABESTON IS AN ASBESTOS COVERED flAGNET WIRE THAT WILL NOT BURN OUT,
NO MATTER WHAT EXTREMES OF TEMPERATURE IT HAY BE SUBJECTED TO. WRITE FOR REDUCED
PRICES AND SAHPLES. ESPECIALLY ADAPTED FOR USE ON ELECTRIC RAILWAY MOTORS.

(ErnJral (Elttitit(&imtpnu%,
General

Western

Agents

264-266-268=270 Fifth Avenue, Chicago

40
RELIABLE-

Amututkttm:

Uttfi

1*

National latfrnj Gtompatuj
ELECTRIC STORAGE BATTERIES
Branch

NEW

YOU

Offices:

BUFFALO,

YORK, CHICAGO

should have
The

Latest Authority

on

Electrical

ffflTlMB
JLK^JJ THE
ink
70^

Instruments
a.i\d

Testing

NORMAN
A

H.

SCHNEIDER

book for every man who

is

interested in

Electrical Instruments or Testing

BECAUSE
It is written for the practical man, and it gives the latest information.
It treats of modern instruments universally adopted.
It contains a complete chapter on testing- with the Voltmeter, not

any other book.

The formulas given

are fully explained and worked out

in

^^

RESISTMCEtf COPPER
I

BY

explained in

N. Y.

simple

'"CLIMAX"
Resistance, Wire,
Has

the highest specific

resistance

of

any wire

arithmetic.

The tests given are such as occur every day in the engine room, power
house, telephone exchange, cable laying and constructors' work in the field.
It is written by a man who has had extensive practical experience in all
branches of electrical testing.
2I0 Pages, over 100 Illustrations and fables, ¥>«.{«*»
f\f\
*
handsome full limp leather, postpaid.

^"?
IlC©» Ja.UU

A NEW

EDITION, Care and Management

of

ELECTRIC POWER PLANTS
This is another practical book by N. H. Schneider and among others contains chapters
on Storage Batteries, Standard Wiring, Switchboards and Instruments, Incandescent
Testing. If you baveanytbl' g t° do with Kltctric Power Plants you need this book.
294 page-*, 203 ill us., full limp leather
$2.50

Lamp

SPON

Dept.

W E. Liberty

rSl

CHAMBERLAIN

BuHdln/J

NEW YORK

on the market.

Does not become

brittle

by repeated heating and
cooling.

Driver=Harris Wire Co.
HARRISON.

N. J.

—

.

.
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CARBONS
CLEANEST BURNING
MOST EFFICIENT

Are the
Kret/ie

MOST UN/FORM
Are Ik MOST ECONOMICAL
kretk

HavetfaL

COMPANY

NATIONAL CARBON

ONGEST LIFE

CLEVELAND,0.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Commutator Com-

AdJ asters, Cora.
Morse, Frank W.

Adjusters. Inc. Lamps.
Mors*, Frank W
Alienors, (Guy).
Hoiden Anchor Co.
Matthews A Bro., W. N.

Annunciators.
Central Electric Co.
Elec. Supply Co.
Ostrander A Co., W. K.
Wesco Supply Co.
Western Electric Co.

Manhattan

Anodes, Nickel and Copper
Seymour Mfg. Co.
Uattorlea and Jul.
BlssellCo., TheF.
Central Electric Co.

Bock Island Battery
Wesco Supply Co.

Co.

Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. ft.
Wesco Supply Co.
Western Electric Co.
Jos.

Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Boiler Compounds.

Dearborn Drug A Chem. Wks
Boilers.
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Toggle.
-

WrlgleyCo.,Thos.

Books, Bleetrleal.

Electrician Publishing Co.

A

Chamberlain.

Boxes, Junction.
Bossert Elect. Const. Co.

Boxes, Moulding-.
Qleason, John L.
Brass. Sheet and Boa.
Plume A Atwood Mfg. Co
Brashes.
Central Electric Co.
Holmes Fibre araphite Co.
Speer Carbon Co.
Western Electric Company.

Cable Clamps.
Matthews A Bros., W. N.

Cable Hangers.
Blssell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling Machinery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and
Plate*.
Central Electric Co.

Alton Machine Co.
National Brake A Elec. Co.
Jeffrey Mfg. Co.

Plume A Atwood Mfg.

Co.

Chains, Galvanised.
Oneida Community, Ltd.
Clroutt Breaker!.

Cutler-Hammer Mfg. Co.

Wayne

A

Mfg. Co.

Elec.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.
Westlnghouse El. A Mfg. Co.
Clamps, Cable.
Matthews A Bros W. N.
,

Clamps, Groand.
Yonkers Specialty Co.
Cleats.
Blake Signal

A

Mfg. Co.

Clnsters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handting Machinery.
1

pfTrey

M fg.

Co.

Coal Mining Ksehlscr7.
Allls-Chalmers Company.

Colls

and Mairnets.

Acme Wire

American Circular Loom Co.
American Conduit Company.
Central Electric Co.

Crouse Hinds Co.
Gest, G. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.
Wesco Supply Co.

Conduit Rods.
Cope, T.

J.

Co.

Western Electric Co.

Contractors and Electric
Light Plants.
Allis-Chalmers Company.
Crocker -Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Controllers.
Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Cord.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

and

Pins

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Cnt-Outs and Switches.
BissellCo.,TheF.
Bossert Elec. Const. Co.
Central Electric Co.

Chicago Edison Co.
Crouse-Hlnds Co.
Cutter Elec. A Mfg. Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Sorensen,.P.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
WeBtinghouse El. A Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Drying Machinery.
Alton Machine Co.
Devlne Co., Joseph

Blssell Co., TheF.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. WkB. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Robblns & Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.
Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Klectrlo Heating Appl.
Simplex Elec. Heating Co.
Western Electric Co.

Railways.

Electric

Allls-Chalmers Co.
General Electric Co.

Westlnghouse

El.

A

Mfg. Co.

Arnold Co., The.
Co.,

W.

IE.

Butter&eld Construction Co.
BylleBby A Co., H. M.
Humphrey, Henry H.

Hunt*

Co.,

Boiler.

Plgnolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Electro-magnets.
Acme Wire Co.

EobL W
A W. B.

Jackson, D. C.

Eohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.

A Insurance

Steam Boiler

Machinery.

Alton Machine Co.

Insulators and Insulating Materials
American Electrical Works.
Central Electric Co.

Chicago Edison Co.
Indiana Bub. A Ins. Wire Oo.
Eartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.

Munseil A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co
Okonlte Co., The.
Phillips Insulated Wire Oc

Simplex Electrical Co.
Standard Underground C. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.

Americaa Arc Lamp Co.
Blssell Co., TheF.

Crocker-Wheeler Co.
General Electric Co.

Central Electric Co.

Elevators Conveyors.

Ft.

Jeffrey Mfg. Co.

Wayne

Elec.

Wks.

Star Expansion Bolt Co.

Engines, Uns, Gasoline

and Oil.
Allls-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Lamp

Guards.
Benjamin Elec. Mfg. Co.
Mauhews A Bros., W. N.
Morse Frank W.

Engines, Steam.
Allls-Chalmers Company.

Buckeye Engine Co.
Westlnghouse Machine Co.

Fans and Fan Motors.

Lamps, Incandescent.
Blssell Co., The F.
Boston lean. Lamp To.. The
Buckeye Electric Company.

Central Electric Co.

Central Electric Co.

Century Electric Co
Crocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
RobDlns & Myers Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.

Chicago Edison Co.

Columbia Incan. Lamp Co.
Edison Decorative
ture

Co.

Vulcanized Fibre Co.

Fittings.
Plume & Atwood Mfg. Co.
Fixtures, Adjustable.
Eureka Exten. Fixture Co.
Morse, Frank W.
Fixtures, Uoa and Elec.
Williamson

A

Co.

,

E

Mf g.Co.

A

Minia-

El. Flasher Mfg.Co.

Stow Mfg. Co.

Fuses and Fuse Wire.
Blssell Co.,

TheF.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.
German (Sliver, Sheet

Shades.

Wesco Supply

Co.

Western Electric Co.

Governors, Water Wheel
and Steam Turbine.
Allls-Chalmers Co.

Ludlow Valve

Co.

Dixon Crucible Co.. Jos.
Holmes Fibre-Graphite Co.

(Exhaust

Healing
Steam).

Holders. Inc. Lamps.
Morse, FrankW.

Hydraulic

Machinery.

Alton Machine Co.
Allis-Chalmers Company.

Indicators.

A Sons,

Jas. L.

Induction Colls.

Acme Wire

Co.

Fox* Alpl^tiljet local TxTtdesic o*

Central Electric Co.

J. L.

Pole Changers,
Sandwich Pole Changer Co.

Poles and Ties.

A

Jennings.

BlssellCo., F.

The

(See Cut-outs

A Co., John H.

Fowler

Kellogg Switch. A Sup. Oo.
Llndsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.
Western Lumber A Pole Co.

Wilson Co., Jas. I. M.
Worcester Co., 0. H.
Polish (Metal).
Hoffman, Geo. W.

Porcelain, Specialties.
Artistic Porcelain Co.

Portables.
Plume A Atwood Mfg.

Wayne

Elec.

Wks.

Inc.

Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Line Material.
Ajax Line Material Co.

A

Sons, Mathias.

(See Wires

and

Wound

Bissell Co.,

Chicago Edison Co.
Gregory Electric Oo.

Cables.)

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munseil A Co., Eugene.

Mining Apparatus.
Klee.

Allls-Chalmers Company
Crocker- Wheeler Co.
General Electric Oo.
Jeffrey Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Mining Machinery.
Allls-Chalmers Company.

Model and Machine Shop.
Hoffmann, EmtlB.

Motors

(See

General Electric Co.

Rubber Machinery.
Alton Machine Co.

Co.

Dynamos ana

Nippers and Pliers.
Elein A Sons, Mathias.
Patent Attorneys.
Bain, Force A May.
Pbosphor Broase.
Co. Ltd

A

Sons, Mathias.
Co.

Allls-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.
Ft.

Wayne

Elec. Works, Inc.

General Electric Co.

Kuhlman

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.

General Electric Co.

Westlnghouse

A

El.

Mfg. Co

Soldering

Sticks,
Paste.

Allis-Chalmers Co.
General Electric Co.

Westlnghouse Machine Co.

Belden Mfg. Co.
Solder, Self Fluxing;.
Belden Mfg. Co.

Vacuum Drying.
Devlne Co., Joseph
Salt

P.

Vulcanised Fibre.
Vulcanized Fibre Co.

Son, E. B.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Western Electric Co.

Solenoids.

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Spark Coils.
Acme Wire Co.
Sneaking Tubes.
Central Electric Co.

Manhattan Elec. Supply Go.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Specialties. Electrical
Mfrs. and Designers.
Haller Machine Co.
Speed Indicators.
Niagara Tachometer A Instrument Co.

A

Blssell Co., TheF.
Central Electric Co.
Chicago Ins. Wire A Mfg. Co.

Crescent Ins. Wire A Cble
Driver-Harris Wire Co.
General Electric Co.

,

Co.

Hazard Manufacturing Co.
Indiana Bub. A Ins. Wire Co
India Rubber A Gutta Perchs
Insulating Co.

A

Sup. Co.

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated wire Oo.

In-

Okonlte Co., The.

Manross, F. N.
Staples.
Blake Signal A Mfg. Co.

Phillips,

Eugene

F.

Phillips Insulated

Wire Co

Roebllng's Sons Co., J. A.
Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable Co.

Steel Gains.
Steel Gain Mfg. Co.

Stokers.

Simplex Electrical Co.
Standard Underground Gable

Westlnghouse Machine Oo.

Storage Batteries.

Co,

American Battery Oo.
Chicago Pneumatic Tool Co

Advertisements See Pago

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Kellogg Switch.

Electrical Inst.Co.

Niaeara Tachometer
strument Co.

Klein

Tools, Pneumatic.
Chicago Pneumatic Tool

Turbine Water Wheels
Allls-Chalmers Co.
Leffel A Co., Jas.

Springs.

Motors)

Phosphor Bronze Sm.
Seymour Mfg Co.

MacGovern A
Signs, Electric.
Haller Machine Co.
Sleeving:, Braided.

Speed Recorders.

Tools,

Turbines, Steam.

Bosslter,

Weston

F.

Trucks, Electric Car.

Blssell Co., The F.
Gregory Electric Co.

Co., J L.

The

Bolts.

Transformers.

Rheostats.

Schureman

F.

(See Bolts, Toggle.)

The
Re-Winding—Repairs.
Ball Joint Company,

Co.

The

Stromberg-Carlson Tel. M.Co.
Wesco Supply Co.

Toggle

Rail Joints.

Acme Wire

Bissell Co.,

Central Electric Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.

Time Switches.

Machinery.

A

boards.

American El. Telephone Co
Automatic Electric Co.

Western Electric Co.

Allls-Chalmers Company.
Jeffrey Mfg. Co.

Crolius

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material aud Swlfcb-

Chicago Telephone Co

Power Transmission

and

ographs.

Telephone Servioe.
Co.

Second-Hand Hachln'y.

A Bros. W. N.
Lightning Arresters.

and Switches.

Tachometers and Tach-

Manhattan Elec. Supply Co.
North Electric Co.

Highland Park College.
Michigan Co lege of Mines
Pratt Institute.

Matthews

Century Electric Co
Chicago Edison Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Switches.

Brner, Will F.

W

Morse, Frank
Letters, Sign
Haller Machine Co.

Magnets, Autom.
Acme Wire Co.
Magnet Wires.

and

Haller Machine Co.
Phoenix Glass Co.

Poles, Arc Lamp.
Mott Iron Works,

Berthold

Electric Storage Battery Co.
General Storage Battery Co.
Gould Storage Battery Co.
Hensel A Co., John A.
National Battery Co.
Wlllard Storage Bat. Co.

Supplies, General Elec.
Blssell Co., The F.

Inc.

Schools and Colleges.

Lamps, Incandescent —
Keplaoers A Cleaners.

Klein

and Wire.

Seymour Mfg. Co.
Globes, Reflectors

and

'Wire

Sheet.
Baker A Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Linemen's Climbers.

Central Electric Co.

Platinum,

Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co
Rosettes.
Pass A Seymour.

General Electric Co.

Wesco Supply Co.
Flexible Shafts.

chines.
Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marvs Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

Ft.

BlssellCo., The F.
Haller Machine Co.

Pipe Bending Ma-

Cutler-Hammer Mfg. Co.

Central Electric Co.

Flashers.

Robertson

Lamp Dept.

W

Field toils.
Acme Wire Co.

Beardslee Chandelier

Inc.

General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.

Enameled Kings.

Fibre.
K art a vert Mfg.

In-

A Insurance Co.

Lamps, Aro.

bllectro-rintlng Mach'y

Amer. District Steam Co.

Badt, F. B.

A

BlssellCo., The F.
Central Electric Co.
Diamond Meter Co.
Duncan Elec. Mfg. Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Grnpblte Specialties.

Electrical and Mechanical Engineers.
Baker

(Eecordlng and Testing.)

Machado A

spection

Insulating

Electrical Instruments.

Eeynolds
P.

Wagner Electric Mfg.
Wesco Supply Co.

Hartford
Oo.

Westlnghouse Machine Co.

Ajax Line Material Co.

Cross-Arma,
Brackets.

Inspection

Schott,

Westlnghouse El. A Mfg. Co
Weston Electrical Inst. Co.

Qest, G. M.

Allls-Chalmers Company.

Castings.

Ft.

Conduits.

Dynamos and Motors.

Chicago Edison Co.
National Carbon Co.
Belslnger, Hugo.
Speer Carbon Co.
Wesco Supply Co.

Cutter Elec.

Elec. Mfg. Co.

Subway.

Co."fl

Western Electric Co.
Bella, Bussera, Bio.

Spon

I.

Contractor, Electric

Edison Mfg. Co.
Manhattan Elec. Supply

Belt Dressing.
Dixon Crucible Co.,

Stanley— G.

& Lundy.
W. H.
Stanley—G. I. Elec. Mfg.
Willis, G. M.
Sargent

pound.
A Son, E. E.
McLennan A Co., E.
Condensers, Electric.
Crolius

8s

Wesco Supply

Co.

Western Electric Company.
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The India Rubber
and Gutta Percha
Insulating Company

THE BASTIAN
METER

DIRECT CURRENT
ALL VOLTACES
FROM TO 750
I

Owing

to the entire

absence of moving
parts, coils, magnets,
etc., this meter has

met with the immediate approval of
Direct Current Central Stations.
It is well known that
small meters are
liable to burn-outs,
particularly on 220
and 550 volt

ft!*

circuits.

THE BASTIAN HAS
NOTHING TO BURN
OUT. Even

"IT 1

lightning

proof.

accuracy

The

is

HALL OF RECORDS, NEW YORK CITY

equal to any; the
price so small that
managers have a
n store.
revelation
Postal brings it.

Habirshaw Red Core Wire
Throughout

i

Manufactured by

HELIOS MFG. COMPANY

OFFICE AND

Bridesburg, Phila., Pa.

YONKERS,

FRANCIS RAYMOND
1635 OLD

WORKS

SALES DEPARTMENT

253 Broadway

N. Y.

NEW YORK

W. M. HABIRSHAW

COLONY BLDC.

CHICAGO

President and General

Even

Installed

Manager

J.

B.

OLSON, Manager

the tiny, apparently unimport-

ant, parts are carefully constructed*

The

both

Therefore, it is

affected

from dam-

grounding on the

PASS

:

New

Inc.,

S. A.
Francisco.
San
York, Chicago,

56 Boyd Ave., Solvay, N. Y., U.

for
shell,

lining
tests

being

boiled

hour

in

water.

shell.

$ SEYMOUR,

Sales Officts

and

one

age by crossed high potential
lines

cap

used

Neutral,

not

by heat and

protects socket

fibre

CITY
of Sales
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#| PATENT

I

„ „ hi) does tottye,

(imp Qr^mzatiorf Ifil!
aM Cbmpemtbn from outsid e

?

Can you answer the above question?
Perhaps you can— perhaps you cannot.
Did

it

ever occur to you how

spent, and is
trol of

now

much money the Lamp "Organization" has

daily investing, in its strenuous efforts to retain absolute con-

the majority of the

men

that

know how

to

make and market incandescent

lamps?

Ask any big lawyer with a reputation

in electrical

of the patents controlled by the incandescent

patent law what he thinks

LAMP "ORfiANIZATION," and

his

answer will, we think, lead you to understand why it is that the "DENIZATION"
spends apparently so much money attempting to control the brains of the lamp
industry as well as its alleged patents.

We

never heard of a real good patent on a brain, however.

to control all the

Consequently

"ideas" that may spring up relative to the manufacture of

in-

AND WE THINK WE HAVE GOT ONE OR TWO
SCIENTIFIC ANDCOMMERGIALIDEAS DOWN IN ST. MARYS THAT HAVE ESCAPED
THROUGH THE "RED TAPE NET" OF THE "ORGANIZATION."
When your contract runs out have a talk with us and help us use these
candescent lamps

is

no easy job;

ideas for our mutual good.

#|HH^#^
7
\

\ 6 06O Lamps
<tfe

dailu Capacity -

iwotecT

l»uijerer

*

a^Amst* iittdfttM\_

1906
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Geneml Electric Company
Self-Cooled Oil Transformers
Conservative

rating

Large overload capacity
Uniform and low temperature
Rigid and fire=proof tank construction

Moisture=proof impregnation

of all

coils

Notable features of the
General Electric Company's Large

iranaluimcr id
Corrugated Case.

Oil co icu

Coll

Pancake

Complete.

Coll

on Form.

Self=Cooled Oil Transformers
The insulation is reinforced on the outer conductors
where they are subjected to the potential
strains produced by line surges.

of the coils

Every surface
the

oil,

Chicago

of

each

coil is

exposed to the action of
temperature.

minimum and uniform

assuring
Office:

Principal Office:

Monadnock Building

The well-known "pancake" coils are used exclusively in
these large <>il -immersed transformers. This type of coil was
originated by the General Electric Company, and secures
low vo tage strains between la>ers and uniform heating.
Every layer of conductor is protected by a layer of mica.
No layer is more than three-quarters of an inch in width.

..
course, there's a reason for the

extraordinary

long

CONDULETS

99

the

of

life

all

Large Cities

ANOTHER OF THE 1 ,000 THINGS
YOU CAN DO WITH

In a Wall of Chemical
(~)F

Sales Offices in

Schenectady, N. Y.

ROCK ISLAND
NEW PATENT

DRY BATTERY
One

of

our

Dry

is

as carefully

made

piece of machinery,

by hand.

The

Why
and

?

part of

Because

pipe.

as an intricate
is

a
your

Condulets are

Cells will outlast ar.y

other battery made.
it

^Condu/et

No

extra

A

thousand

kinds, all sizes.

fastening.

put together

heaviest zinc and the

HOW ARE YOU DOING

best carbon are factors in creating the

IT

NOW?

THE MOST SENSIBLE AND CHEAPEST WAY TO GET WIRES
OUT OF OR INTO CONDUIT IS TO USE CONDUI ETS.
"

Highest Voltage and Greatest
Current Capacity
Rock Island the

Condulets to the electrical man are what " T's
plumbers and steamfitters.

jammed

in a bare can,
that
treatment
but packed in a solid wall of chemical
prevents both heat and cold from affecting the battery.

In the

cell isn't

Department

A

particulars.

Write.

will

furnish

"

and

" L's "

are to

WRITE FOR COMPLETE CATALOGUE

Crouse-Hinds Co.
MANUFACTURERS

more

CHICAGO BRANCH OFFICE

70 W. Jackson Boulevard, CHICAGO

Rock Island Battery Co.
Ninth and Sycamore

CINCINNATI,

O.

Sts.,

FACTORY, SYRACUSE,

NEW YORK.
If You Don'*

N. Y.

BRANCHES

Use "Em-We Both

*».«...*.. u * aava
CINCINNATI.

1-oso

Money

WESTERN ELECTRICIAN
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And

maximum

secure the

of

Good Lighting

OSTRANDER &

CO.

SPOT

WHAT YOU NEED

German

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

Of

rods

MICA

blanks, etc.

Bells, Annunciators,

Speaking Tubes,

22 DEY

ST.,

-

Etc.

NEW YORK

Factory:
1431 to 1439 DeKalb Ave.,
Brooklyn, N. Y.

SEND FOR 600 PAGE CATALOGUE

Phosphor Bronze

Micanite, Linotape,

THE SEYMOUR MFG. CO.
667,

Cloth and

SEYMOUR, CONN.

3-in-l

M.

Paper.

i.

and CHICAGO

is.

C. Compound, Empire

For Years

VOLT-

the

Standard.

CO.,

Originators

REGO FLASHERS

AMMETERS

Measure low and high vol tagesi
besides amperes and ordinary

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one,

resistances. They are inexpensive and reliable. Send for cat-

LAFAYETTE ELECTRICAL MFC. CO.

Write us today for particulars and

alog of portable and switchboard voltmeters and ammeters,

LAFAYETTE, IND.

L. M.

IMPROVE!

ELECTRICIAN PUBLISHING CO., S07 Marquette Bldg.
Publisher • and Dealers of Electrical Books

pointers

New Yoik

191 Fifth Ave.,

Also

CHICAGO

Reduces the working capacity of a
motor or dynamo, wears out the commutator, wastes power and may cause
All this may be avoided If you use
The only article that will PREVENT

SPARKING
a fire.

prices.

on electric signs.

Reynolds Electric Flasher Mfg. Co.

PldNOLBT

78-80 Cortland! St.

READ!

N»W YORK

NEW YORK and CHICACO

TRANSFORMERS
KEEP ON!

EUGENE MUNSELL AND CO.

MICA INSULATOR

HORNBERGER

DON'T STOP!

Qualities, In any
Prices

all

Form at Lowest

INSULATION ^t

Nickel and Copper Anodes

Box

SPOT

g^stwsPorc^

Silver

in sheet, wire,

Electrical Supplies,

CO.

BAYONNE, NEW JERSEY

QUICK AND AT THE RIGHT PRICES.
VALPARAISO, IND.
CHICAGO MICA CO.,

Manufacturers and Dealers
In all kinds of

& OO.,

THE SAFETY INSULATED WIRE & CABLE

J.

LET US HAVE YOUR INQUIRIES WHEN IN
NEED OF MICA OF ANY DESCRIPTION-

R.

Y

CHICAGO REPRESENTATIVE

(508)

W.

N.

Ui

AUSTIN

E3.

IVI.

MAIN LAMP SALES OFFICE

GIVE YOU

BROADWAY.

FOR EVERY ELECTRICAL SERVICE

General Electric Company

WE CAN

42

"SAFETY" RUBBER COVERED
WIRE AND CABLE

Service.

Street Series Lamps.
Miniature Lamps.
Regular Multiple Lamps.

Harrison, N.

Battery Co.

=

YOUR SOCKETS

f

Storage

u

10

''""

General

HIGH-DUTY

EDISON LAMPS

1906

29,

6^L_"""

III

I

pur

IN

September

........

SPARKING. Will keep the Commutator in good condition and PRE-

VENT CUTTING.

Over
Write

25,000

for

miles
In

Absolutely Will

60 Cents par

Catalog

use

SB.00 per Dozen.

Stick.

SEND FOR FREE SAMPLE STICK
For sale by

Thp

Rail

Inint

Pn

aen . ?'.fic-e. si 2i.1y•?.4 ! b.-s-,
l

!W YORK CITY

:

? rMch .s ? 1 %^.A^ enc iM
Denver, Colo.;

ca s^
^cHlonis,
-!i?
Pittsburg, Pa.;
Mo.;
I11
..

St.

iii ti,i

-

? a.tA'

St. Paul,

'

K.

all

Not

Gum The

Brushes.

will put that high gloss on the
Commutator you have so long sought
It

after.

supply homes,- or

McLEN NAN Sl CO., Sole Mtrs., Roam

411. Inter

Ocean

Bldg., 130 Dearborn St.,

Chicago

Sinn.

JUST ISSUED

RDlBLlNO
Insulated Electrical Wires

OUR CATALOGUE
"1906"
ELECTRIC PORTABLES
If

interested, write for it. See our Sample
Line on exhibition at Salesrooms

199 LAKE
29 MURRAY

and Cables

ST.,

ST.,

CHICAGO

NEW YORK

WRITE FOR 1906 CATALOGUE GAS
AND ELECTRIC PORTABLES

JOHN

ssss'ivvasfl

A.

ROEBLING'S SONS GO.

171-173 Lake Street

CHICACO

Trenton, N. J.

1
.

THE PLUME & AT WOOD MFG. CO.
Hew York
^i-.xyA\w:.*^^i. ««s»WOTR«a^^

Chicago

<W5Vr

September
FRANK

N.
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EUGENE

PHILLIPS, Pro.

R.

PHILLIPS, V P.
.

C. B.

WAQENSEIL, Trus.

C. R.

REMINGTON

,

11

Jr., Sec.

t&af

QsZhcSaizs

£b&

AMERICAN ELECTRICAL WORKS,
1

!

j

PRO VIBKXCE,

I

IIA

The

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

has

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

The full rod Is ca=t into the he'ix. Our experience
shown ihat welds are dangerous in reds of less than

one inch

in diameter.
The rods of S'ombaugh
by holes for pins or rivets.

SOLID EARTH.

R.

When

in at the proper dep.h they are set. The strain
can then be put on without fear of any back give. You
are sure.
An anchor is as strong as its weakest part.
Stombaugh Guy Anchors have no weak parts.

I.

Showing the

itmtumi if"

Stftts

5,

6 and 7

in. style.

Holds 12,500, 15,000 and
17,500 lbs. respectively.

w.

Popular

with Street Railway,
Electric Light and Telephone Companies.

MATTHEWS
&
MANUFACTURERS

203

N.

2nd

203

St.,

ST.

-

BRO.

LOUIS

Taylor Bldg., Cortlandt

NEW YORK

\.,

NATIONAL CODE STANDARD

<0>;

"0. K." Weatherprool Wire.

Slow-Burning Weatherprool

Sty* ®art ilfg. (Ha., ^artforii, Gtomt.
SnHtmt

N.

Eastern Office:

Qxnbt-Mtxtk guaratttea quality.

Nkb fork

are not weakened

WITHOUT DISTURBING THE

Chicago Office, F. E. Donohoe, 135 Adams St.
Montbeal Branch, Eugene P. Phillips' Electrical Works.

State

Guy Anchors

STOMBAUGH GUY ANCHORS
BORE INTO THE CROUND

CABLES FOR AERIAL AND UNDERGROUND USE.
New Yobk Stork, w. J. Watson, 26 Cortlandt St

*t

6 and 7 inch

Stombaugh Guy Anchors
HAVE NO WELDS

R. I.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

5,

Ollftrctgo

SJrmmto,

©«t

and Ideal lire.

EMPIRE
MINIATV E
R.

LAMPS

Send
H.

for Circular
W. McCANDLESS&CO.

Licensed Manuf aoturera

« & 69 Park Place
NEW YORK

Prices

MANUFACTURERS OF

SINGLE-PHASE SELF-STARTIN8

MOTORS AND CEILING FANS
ST. LOUIS,

Phillips Insulated

MO.

Wire Co.

and Factory: PAWTUCKET.

Office

VOLT AND AMMETERS

THE

and Samples on Application.

CENTURY ELECTRIC CO.

FOR DIRECT CURRENT WORK

INOANDESOENT

R.

I.

In 19Q5
The Western

Elec-

trician published

1042

LARGE

LAMP!

pages of
matter and

reading

We

offer you a strictly
class
at a
and
reasonable price
that price is less than

J575 illustrations;
This is 3126 columns

the "association price."

or about

lamp

first

It is

—

"up to you," Mr.

Lamp Buyer,

to say
Czars of
the lamp business shall

dictate

the

price

you

pay for lamps.
Ours is a New Lamp,
but we know the business.
Give us a trial
and we will prove our
shall

proposition so you will
stay with us.
As we mean business and
want yourtrade, we urge you
to "look us up," to investigate
us fully, financially and
otherwise, and we, therefore,
refer you to the First National Bank of Emporium,

and the Farmers & Merchan sBankof St.Marys.Pa.

Equivalent in

words.

whether the

C
A
T

s
E

H
a

F
O
R

-

A

INTERNATIONAL -

ELECTRIC METER

L

O
G
U
E

COMPANY

amount

SMALL ROUND PATTERN

ALL RANGES FOR SWITCHBOARD

WORK

to

23 average

$2

technical

On

the

Books.

book basis $46

worth given

for

$3.

you

are not a sub-

scriber,

send in your

If

UNEXCELLED FOR WORKMANSHIP
MATERIAL, DESIGN AND ACCURACY

3,000,000

order

now.

Pa.,

NOVELTY INCANDESCENT

LAMP CO,
Emporium, Pa.

INTERNATIONAL ELECTRIC
330 WEST RANDOLPH STREET,

METER

CO.
CH ICACO

Western

Electrician

50 7 Marquette Building, Chicago

WESTERN ELECTRICIAN

12

WANTED, FOB
insei tion;

POSITION
{jo

advertise-

$t.jo an
additional words jc each

ments (50 words or
ments

SAL.E and

WANT COLUMN

similar

less),

advertiseWANTED
$1.00 an

words or less),
words

sertion; additional

in-

£c each.

HELP WANTED
Corresponding Engineer in good Btandtng in
-wanted in all important towns in
Northern Indiana and Illinois, Michigan, Wisconsin, Minnesota and Iowa, to assist, in sales
of th« very best ensine for electrical service,
by manager of Chicago district sales office.
You can increase your salary. Address in y ur
own handwriting, with full name and address,
Box 653. care Western Electrician, 507 Marhis locality

quette Building, Chicago.

WANTED
electrician, who
wishes to secure a permanent position as
manager of a waterpower electric light plant
in this town of about '2,500 inhabitants, with
about $75.00 per moi th salary. Plant consists
of 1 200 K. W. Wesinghouse A. C; 1 75 K. VV.

MACQOVERN &

ROSSITER,

CO.,

BIA60- Cycle, 3- Phase.
CHIXEKY, (iU»Bl.\TKKl), and at a 1763—240 K. W. Stanley, 1,200-2,400 volt, 450
RHM.
for
lower
than
PRICE considerably
1791—135 K. W. S*anley, 2,300 volt, 900 RP\T.
the same apparatus purchased from 7232—75
K W. Westinghouse 2,200 volt, 720
the manufacturers.
RPM.
DIBECT lOafNJECTED A. C. UNITS.
60-CycIe, f ingle- Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
6770—400 K. W. Westinghouse generator ,60
J
poles, 465 RPM.
cycles, 2-phase, 1,150 volt, 150 RI vi,
cunnecied to Williams vertical
non-condensing engine 18x26.
6399—250 K. W. General Electr c generator, 60
cycles, mono-cyclic. 2.400 volt, 200 RPM.
direct connected to A mes horizontal, compound engine, 15^ arid 26x18.
8659—150 K. W. Westinghouse. 60 cycle", single phase, 2,200 v-lt. 257 RPM, direct
connected to H^rrNburg tandem compound engine. 12 and 24x14, complete
with switchboard and exciters.

7634— Three 180K. W. General

direct

C

A.

« EX

!'

It

ATOMS

cla.-s

12-150-600.
Electric. 2,300 volts

T. B.. class 8-100-900.
K. W. Thomson-Houston, 2,200 volt,
class A-70, 515 RPM.

type A.

S.,

OR SCRAPS, ANY SIZE OR
CONDITION.

WE

CLEAN, REPAIR AND RENEW

OLD BELTS.

LEATHER PRESERVER MFG. CORP.
W. MONROE

27

ST.,

CHICAGO

Electric, 1,040

form A, 600 RPM.

Electric. 1 <I40-1,150
volts, type A. M.. Class 12-150-600.

1219—75

K. W. Weatingnouse, 2,200 volt.class
10 75 900.

135- 33- Cycle. Sinsle-Pha«e.
6300-300 K. W. Westinghouse, 1,100-2,300
1

Practical Running of

Dynamos.

A little booklet on the care and the locating
and remedying of troubles in dynamos and
motors.

Price, lO Cents.

volts.

1279—120 K. W.

Westinghouse, 1,100-2,200
volts, class 12-120-1375.
1344—90 K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1250.

Catalogue of mechanical and electrical

boom

tree.

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg., Chicago.

ALTERNATING
CURRENT MOTOHS.

single-phase, 2-

25-cycle, PO-cycle, 133- cycle,

phase and 3 phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quo e yon low prices.

ELECTRICAL
AND OTHER
ce, New York
INDUSTRIES
ARE

Machinery For All Power Station

1448—70

Westinghouse A. C; 2 25 K. W. D.C. Machines
Our mill ope'aiors look af'er the running of
the plant night and day. The incumbent must
he competent to take care of the plant, also the
line, and do what little house wiring tiere is
to be d'ine and wa'ch the line arid the plant
and keep everything in good repair. Only nonunion man of goo character, ability and moral
habits and not addicted to drink or cigarettes
need applv. LANDA ELEC I'RIC LIGHT AND

type A.

1906

1823-150 K. W. General

60-

Cycle, »- Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,

1136-100 K. W. General

volt,

29,

WE BUY OLD BELTS

Inc.

AS» STEAM

ELiECTFICAIi

BELTED

A competent young working

September

Purposes.

ittery

<

POWER

New

CO.,

WANTED
Draftsman with experience in electrical
drafting room. MU6t be capable of laying out

Especially

either direct current or alternating current
machinery, also of checking detail drawings.
State age, nationality, experience and salary
NATIONAL BRAKE &
wanted. (Signed)
ELECTRIC COMPANY, Milwaukee, Wis.

WANTED.

LEAFLET

WANTED

FOR SALE OR TRADE
An up-to-date Electric Light, Cold Storage
and Tee Plant in town of 1.000 inhabitants;
everything tirstc a^s; modern 6' »K.W. Westinghouse alternator; Gen. Elec. switchboard: new
110 H. P. Erieco automatic engine. 1.000 incandescent lamps in use; average flat rate 45
cents each; good city contract, $82.50 per
month.
Henry Vogt 10-ton ice plant, of which 5 tons
is refrigerati- g capacity and 5 tons used for
manufacture of ice.
Building 48x104 feet, located on three acres
of ground in town; two boilers of 100 H P.

1
1

1

1
1
1

1
1

1
1
I

1

2
1
1

2
2
2

l

i
G
o
6

M.KLEIN

&

SON.

manufacturer, of

and Line Builders.
MATHIAS KLEIN & SONS.

81 W. Van buren

88-90-92 W.

ARC LAMP

1

12
IB

20

J. L.

Manhattan

&

YAZOO
For

R.

j.;c.

CLAIR,

Industrial Commissioner,

Park Row, Chicago,
E.

ill,

UMMACH,

WILLIAMSON

CO.

6.

GAS, ELECTRIC AND COMBINATION FIXTURES
GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

CHICAGO

IB

TEARS. SOLO BY AGENTS AND OE

POLISHES ALL METALS

POLISH

Geo. W.Hoffman

1 id-nun

MOTT IRON WORKS
BEEKMAN

ST.

Hjr&ii'-'

Electrical Supply Co.

Electrical

ARE WELL, MADE AMD YOU'LL LIKE THEM
FOR ALL DIRECT CURRENT CiRCU

EveryMy

for

'

NEW YORK:
17

Park

PI.

and

14

CHICAGO:
Murray

Factories: Jersey Glty,

N.

Ave.

188 Fifth

St.
J.;

Ravenna,

ROBBIES &MYER
SPRINGFIELD, OHIO.

Ohio

Mr. Dealer: —Why do people insist upon getting the Kdlsoit Cell!
Because the Edison cell glvt*s no
trouble, It keeps the engine going
or does whatever else it has to do
by standine up with full v- ltage
and current to the end of its guar-

Electric Signs

Kester, M. P.
B.-lknan. M. P.

Thomson-Houston.
Kester, M. P.
Bei mud, M. P.

and Letters

25

GREGORY ELECTRIC
Iflth

MISSISSIPPI VALLEY R.

information and descriptive pamphlet address
full

;

Something

Fort Wayne.
Card.
Browning, M. P.
Wenttiifffhuiise, M. P.

Cor.

R.

Bargains

Belknap.
Gen. Elec. M. P.
SB
Cro'kei-Wheeler.M. P.
Eddy.M. P.. type G.
1
50
Gen. Elec., M. P.
85
1
Westinghouse, M. P.
100
I
Everybody says our new shops are "Immense!"
They are. VVe have the largest repair shops In thin
country.
Send for our Month! v lEurgnln Mn<(
Hhowing our complete Mtock with net priceB.
1

CO.

U.S. METAL

POLES,

BRACKETS, ETC.
THE

R.

Chicago, Hi.

St.

VA Rtitli,»ell'-oller.
VA Gen. Elec. M. P.
VA Eddy, M. P.
VA Crocker- Wheeler.

2

ON THE LINES OF
AND THE

DETERIORATE. ESTABLISHED

IRON

.

EC'V AND TREAS.

AND DEALERS

For Electrical

'

Communities,

MOTORS

Rotti.

10

Healthful

Conditions,

CHAS.

R.

TOOLS
Workers

KLEIN'S

Rates,

Freight

Labor

THE ILLINOIS CENTRAL

Send Zc stamp lor new catalogue No. 6 of

84-90

Crock er-Wheeler.
Towle.
New England.

10

—

RICHARD WILLIAMSON,
PRESIDENT

wfiS>

111.

\14 Northern, series.
VA Belknap, self-oiler.
ljj Crocker- Wheeler.
3
T. H M sell-oiler.

%%

Good

I

SIDBLL ELECTRIC LIGHT, COLD

H. P.
1

Favorable

No. 25131

NEW YORK

1
1

Satisfactory Inducements,

425 Monadnock Block, Chicago; 1236 Wells Bldg.. Milwaukee, WU.; 801 Land Title
Bldg., Philadelphia, Pa.; 41)3-406 Alias Kid;., 604 Mission St. San Francisco, Cal.;
29 Broadway, New York; 21 Bast Fifth St., St. Paul, Minn.; 200 Equitable Bldg.,
Boston, Mass.

Sidetrack
each; coal $1.51) per ton in house.
More demand for ice than can be
to plant.
pr' duced.
Will sell outright or might sell working
interest to ritrht p^rtv. Write for price if in-

COO-VOLT

WITH

744

Severe

Engineers, Manufacturers, fladison, Wis., U. S. A.

Energetic man as superintendent of sunply
and wiring department, in southern city. Must
he competent to do estimating and to start men
on work; also a-sist in purchasing. Salary
$1.0i'0 per yettr. Address Box 655. care Western Elec ricUn, 507 Ma quette Bldg., Chicago.

FOR SALE —

is

NORTHERN ELECTRICAL HFG.

Chicago-

CO., Sidell,

the Service

—

that can do inside wiring", read and
test meters, and help to do line work. State
Address BOX 654, care
wages exoected.
Western Electrician, 507 Marquette Building,

STORAGE & ICE

if

If the machine runs constantly, economically, conveniently,
the motor power is good.
Northern machines relied upon under rigid operating conditions in all kinds of industrial and isolated plant work afford convenient, economical operation have long, useful life.

A man

terested.

OFFERED
LOCATIONS

YOU CAN TELL A GOOD MOTOR
BY THE MACHINE IT DRIVES

Braunl'els, Texas,

and Lincoln Street*.

anteed

life.

scientific
stited In

Write for

Send

It is the cheapest

form of battery energy.

for special circular of stock signs ready for shipment.

it.

EDISON MPd. CO.
Lakeside &ve., Orange, N, J.
Union Square. N. Y.
304 Wainsh Ave., Chicago
8b Clerkenwell Road, London, E. U.
49-C
7

27

CO.

CO.
HALLER MACHINE CHICAGO
FULTON STREET

Clik'iigo

31

As your
read,

you

ad in the Western Electrician will be
will never be blue.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICAGO. TELEPHONE MAIN

High-Grade Machine

Work of All Kinds
.Corres ponden ce Solicited.

The

reasons why are fully
the Battery Catalog.

76

STREET,

1280

EQUIPMENT
FIRST CLASS
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

—
September

WESTERN ELECTRICIAN

1906

29,

DRY

YOUR COILS
H.® M. Safety Switch
VACUUM

fcoNAiE

BY

(Cables—Transformers— Magnet Coils— Armatures)
OVER 700 APPARATUSES IN USE-"PASSBURG
LARGEST ELECTRICAL FACTORIES IN

J. P.

13

"

It

SYSTEM

U. S.

its

NOW

USE

IT.

won't take that long to prove

value.

SWITCH

The H. & M.
Damage from

DEVINE CO., BUFFALO, N. Y.

Prevents

428 MOONEY-BRISBANE BLDC.

Grounds,

GET BUSY!

Crossed Wires,

Entrance of High Voltage

SAVE YOURSELF TROUBLE.

Currents and

Put Your Wires Underground.
C. M.

277 Broadway,

MEW YORK

GEST

the

Union Trust Bldg.,

Lightning.

CINCINNATI

EUREKA

should be used on

It

EXTENSION

all

instal-

lations.

Anyone can

The BEST Extension

consumer and central

costs the

It

Light on the market.
Can be used in many
places, as Hotel?, Res-

Switch.

install this

station absolutely

nothing

whatever

for current.

idences, Factories, etc.
Made with plug for extension; also for attaching to bottr
of chan-

Write todav

m

mation

delier for reading light.

— what

for interesting inforit

will

do for you

how— and why — and how

Send for Bulletin and Sample

the~H.

to order

& M~.

EUREKA EXTENSION

FUTURE

Address

CO.

415 5. Washington Street

MARION,

As your
read,

"Flexduct"

is

you

The

INDIANA

-

F. Bisseix Company
Toledo, Ohio

ad in the Western Electrician will be
will never be blue.

that high standard required in all high-class work.

It is

very

flexible, a.

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate,

always usable

to

highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

SAN FRANCISCO

CHICAGO
-•-...

TELEPHONES, SWITCHBOARDS AND EXCHANGE EQUIPMEN

CLEVELAND

KANSAS

mmm.

CITY,

AN ORDER FOR ONE STANDARD PACKAGE

Renewed Lamps"

"Boston
will prove to

Send

at

once

money can be
PRICE LIST and

you

for

that

saved.
particulars

BOSTON
INCANDESCENT

LAMP

CO.

DANVERS, MASS.
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Butterfield Construction

Robert W. Hunt & Co.
ENGINEERS

Co.Jhe

Telephone Contractors
Cable Construction and Underground Con-

1121 Tho Booker?,

I

BADT,
WILLIS,

G. M.

E.

BAKER

H. B.

Design, Construct and Operate Railway, Light
Power, Hydraulic and Gas Plants.
Examinations and Reports
CHICAGO, ILL.
American Trust Bldg.

Humphrey,

BISHOP

BAKER, W. E. & CO.
ENGINEERS

BU3ALD

Suite

1505

aNaiNicRt
CMimean
iiimiiN aaeurr or mechanical engineer*
American eociETY of civil ENOiNEEAff
inariTUTi •» siectrioai

You

will

to get

lame

H.

ENGINEER AND CONTRACTOR.

fail

Specta.i/C[E9— Central StatlonHeatlng Plants,

by not having your

Water Works Stea-n Plants, Electrlo Light,
Gas and Street Railway Plants.
1100-1128 American Trust Bldg., - CHICAGO

I

Chemical Bldg., ST. LOUIS.

in this Directory.

|

EXPERTS

MECHANICAL,
LECTRICAL.
STEAM,

Engineering

bukbcrs

BIADiaOH, wia.

how many customers ye>u

2448

SCHOTT, W.

35S

Cc -JACKSON, 6 £
Be JACKSON, M. ¥

ENGINEERS.

Long Distance Phone Central

YOU DON'T KNOW

H.,

Central Lighting Stations.
Electric Power Transmission.

SSI

WILLIAM

CHICAGO.

I

NEW YORK

St.,

BROS.

1804-1806-1808-1810-1812 Fisher Building,

CONSULTING ENGINEER,

ELECTRIC RAILWAYS,
27 William

Henry

London.

Contracting Electrical Engineers,
Lighting, Power, Railways,

ENGINEERS

1504 Monadnock, Chicago

W.

KOHLER

& C

(Incorporated)

St.,

I

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

Bldr., Plttiburg.

Norfolk House, Cannon

1906

CONSULTING, MECHANICAL and
ELECTRICAL ENGINEERS,

New Yorfc,

Mononganele Bank

111,

'

Byllesby, H. M.

F. B,

Consulting Engineers,

Experts.

Chicago,
Reaper Block,
Telephone Central 4585

326,

29,

RUEBEL & WELLS,

00 Broadway,

Chicago.

duit Construction a Specialty

Room

September

CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning, short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

ELECTRO-MAGNETS

HIGHLAND PARK COLLEGE, DES MOINES. lOwa

confer a favoe upon the advertiser by telling
oaw hla ad. In the Western Electrician.

Mm— when

you

write him -that you

ESTABLISHED

1875.

COMBINATION OF

Stow

Flexible Shaft

AWMhTtC MCHIM

AND

MULTI-SPEED MOTOR
Practically duBt and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc.
Write for Catalogue and Prices.

STOW MFG.

CO., Binghamton, N. Y.

Gen'l European Agents, Sellg, Sonnenthal
85 Queen Victoria Street, London, England

Direct

A

Co.,

.?<.

counnworsr.

iiA&ircc

and Alternating Current

GENERATORS
The

and

standard

designs are

the evidence of successful operation

many

for

years

We

guarantee.

the

is

best

sort

of

furnish the generators,

switchboards, motors, arc lamps, etc.

Write for copies of our

Nos.

8-H and 8-D,

Consult the

you.

est

as

new

bulletins

they will inter-

map

for

our

nearest house.

TERN ELEGTRI
850 K.

W.

Direct Current Generator at 90 R. P.

M.

Largest Sizes

1

asWH*

1

^?§Wv

\

FOR

STREET RAILWAYS
CENTRAL STATIONS
POWER. PLANTS

WL.

'^p/v»

/

?f rr;

:T-kigAt\

—

^X-'

<-i

a

1

~-

J

wV

m

September
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CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

ARBORN DRUG
SALEM. OHIO.

Dearborn Water Treatment
made

suit the

to

Send gallon of water

&

226-234 Postal Telegraph Building, CHICACO, ILL.

BUCKEYE ENGINE

15

case takes off the scale,

for analysis.

CHEMICAL \A/ORKS

EDOAR,

Telephone: Harrison 3930 and 3931.

Dixon's Pure
Flake Graphite

[star Expansion Bolt Co.

Co.

Makers

'

U.S.A.

of all styles of

A

Expansion Bolts
Toggle Bolts
Enameled Rings and Drills

small quantity of Dixon's
Graphite mixed with any oil
or grease improves its lubricating quality and durability
100 per cent.

Get

free

sample 125-C.

Send tor Catalogue

NN£P».

147 Cedar St.,

142

NEW YORK

IN

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

reg.trade marks

Jhe Phosphor

/<V
/dELTaX,

Farrand Bros., proprietors of the Lakeside
Stock Farm, Colon, Michigan, write: "Our engine
has run nine years without trouble, but all machinery is bound to wear out."
They then ask for
platinum with which to tip the electrodes, a trifling
and Inexpensive repair.
Nine years and just beginning to need attention. The average life of the
cheaper makes Is about five years. There Is a
moral In this for the prospective buyer,— Get the
" Otto " for long life, and no trouble.

Bronze SmeltingCo.Limited.

— DELTA

1NG0TS,CASTINGS, WIRE, RODS,
.r/i'rj^unjyLbn^-

—

SHEETS, etc.

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.
FOR CATALOGUE,

JEFFREYIOHAINS

ADDRESS

\<t

OTTO GA5 ENGINE WORKS, PhikPa.

STANDARD OF THE WORLD

THEdEFFREY MFG. CO
COLUMBUS.OHIO.

XPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

EZAIN/I

IVI

MONADNOCK

IK

»OF*T

JOSEPH DIXON CRUCIBLE CO.
JERSEY CITY, N.J.

CHICAGO

Unsolicited Praise

2200 Washington ave.^philadelphia!
"ELEPHANT BRAND PHOSPHOR-BRONZE"

]

St.,

OTTO ENGINES

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

Lake

IM.

Y

SAMSON TURBINE
If

the

SPEED

of the^turbine

turbine should be of ''such

POWER required, when

is

to be controlled

capacity that

operating at

%

to

by a

GOVERNOR,

develop the

it

will

]/%

gate, then

the

MAXIMUM

when an overload

is

thrown on, the governor can open the gates wider and allow an increase in
power. The EFFICIENCY of the SAMSON between % and % gate is over

THE JAMES LEFFEL & CO.
307

LACONDA STREET

Springfield, Ohio, U. S. A.

WESTERN ELECTRICIAN
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RECOGNIZED
BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

RENT WATTMETER IN THE

WORLD

September

29,
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Reduced Telephone Rates
IN CHICAGO
If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:
:

'is

Ik

50 calls per month
Next additional 50

Third 50

$5.00

:

month

month
the month beyond 150
the

calls in

All calls in

:

calls in the

:

:

5 cents each
4 cents each
3 cents each

RESIDENCE RATES WITH UNLIMITED
SERVICE:

1

Single line

Two-party

Bit

1

—

:

$75.00 per
60.00 per

:

line

:

annum
annum

NICKEL SERVICE:
Direct
Direct

'~~
1

M>Tj?lU17^"lvil,T|tfJ|TlT|f

20 cents per day, including 4

15 cents per day, including 2 calls

Two-party
Two-party
Two-party

line,

1

line,

:

DUNCAN ELECTRIC MFC. CO.
LAFAYETTE

INDIANA,

calls

5 cents per day, including 3 calls
10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month

'!#

1MB

line,

line,

:

:

CHICAGO TELEPHONE COMPANY,
203 Washington

U. 8. A.

Street, Chicago.

Staivley-G.1.
Watertight Outlet Boxes
(Adjustable)
Body and collar drawn separately
from cold rolled steel. Face plate of

Rubber gaskets

brass, highly finished.

between

collar

and face

plate

and out-

nozzle insure absolutely waterproof
Outlet permits insertion or
release of plug without removing floor

let

joints.

plate.

CHICXOO. Monadnock B'ock
CINCINNATI, KMr.-t Nat'l Kink

CLEVELAND,

Send

for Bulletin 609.

MIDDLE WEST OFFICES:

MINNEAPOLIS. Guaranty Building
DETROIT, Chamber of Commerce
IN DIANAI'OLIS, State Life Bids.
OMAHA, New York Life Building
Citizens Building
KANSAS CITY. eosialTelegrai.h Rldg.
ST. LOUIS. Century Building
Special Representative for the Southwest, HOBSON ELECTRIC CO., Dallas and Houston, Texas
Bldg.

Pittsfield

Stanley-G.I.^s Company MASS.

September

29,
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When You Use

17

the Telephone

You want good service; you want it to be prompt; you want it to be accurate;
you want it to b e secret.
Every other telephone user's wants are the same as yours.
It you got that kind of service right along you would support with your patronage and your influence the company that rendered it. Every other telephone user
would do the same.
Our Automatic Telephone System gives that kind of service. Tha t is why
Independent telephone companies operating onr Automatic System are so successiul,
because the service rendered is of the kind that you and every other telephone user
wants, expects and is entitled to, the best obtainable. That is why subscribers to
automatic service are loyal to it and to the companies furnibhing it. This loyalty is
the "good will" of the business and a valuable asset.
And, as for the operating companies, they know that it costs them less to produce this ideal service with our automatic equipment than it would to produce
inferior service, with manual equipment, and they can get more money for it.
There's the whole thing in a nutshell ideal telephone service, prompt, accurate
and secret, costing the operating company much less than it costs to produce interior
service, and commanding a higher price.
It's because of all these advantages that the stocks and bonds of Independent
telephone companies operating our Automatic System at j stronger, more stable,
more desirable and more profitable than any other. That's why it will pay you
to look into these "Automatic" advantages when figuring on new equipment.
Our Automatic telephone system has been adopted in the following cities:

KELLOGG
TELEPHONES
ARE

DISTINCTIVE
They are not

"JUST TELEPHONES"

—

Grand Rapids, Mich.
Hastings, Neb.
Havana, Cuba.
Iiazleton, Pa.

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Belllngbam, Wash.
Berlin,

Ilopkinsvllle,

Ky.

Jonesboro, Ark.

Lake Benton, Minn.
Lewlston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marion, [nd.
Medford. Wis.
Mlamisburg, Ohio.

Germany.

Buxton, Iowa.
Cadillac, Mich.
Chicago, 111.
Clayton, Mo.
Cleburne, Texaa.
Columbus, Ga.
Columbus. Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River. Mass.
Ferguson, Mo.
Florencevllle, N. B.

Portland, Me.
Tortland, Ore.
rrinceton, N. J.
Riverside, Cal.
San Diego, Cal.
San Frauclsco, Cal.
Santa Monica, Cal.
Sawtelle, Cal.
Sioux City, Iowa.

Mount

Olive,

so, too,

and our Catalogs

Send lor " Bulletin No. 8-F."

South Rend, Ind.
Mo.
St. Marys, Ohio.

Springfield,

Correspondence

Watch Hill, R.
Wausau. WIb.
Westerly, R.

solicited.

KELLOGG SWITCHBOARD & SUPPLY GO.

Wilmington, Del.

CONGRESS AND GREEN

CHICAGO, U.

Sts.,

No. 55

This

One

Shows
of

us.

CLEVELAND, OHIO

LOS ANGELES, CAL.

Electric Bldg.

318 W. Second St.

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING
and POT-HEADS
South Clinton

St.

-

-

American Electric Telephone Company
III.

SPEER CARBON
ST.

YOU GET OUR RINGS?'
Improved Sandwich
Pole Changer
The most efficient and the only reliable ringer
on the market.
Measures only 9x6x5 inches; weighs only 4 lbs. *
We use no primary battery for the vibrator; actual 7
consumption of current from the main batteries J
practically unnoticeable. Will ship on 30 days' »
trial, returnable at our expense if not satisfactory V
Write today for

new

descriptive circular

and prices.

CO-

MARYS, PA.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER

you used the

every respect.

ILL.

CARBON BRUSHES

paratus, write us.

in

CHICAGO,

-

SPEER HIGH-GRADE

need of
anyTelephone Apin

State and 64ih Streets, Chicago,

PHILADELPHIA, PA.
Key (tone Tel. Bldg.

97-IOI

Largest Exchanges

When

ILL.

MANUFACTURERS

Telephones
by

CHICAGO,

RUNZEL-LENZ ELECTRIC MFG. CO.

Just

Our Many

equipped

STS.,

BRANCHES

S. A.

High Grade

if

yours for the asking.

I.

I.

Can.

You would

It's

show you why.

Traverse City, Mich.
Van Wert, Ohio.

III.

Bedford, Mast.
Oakland, Cal.
Ocean Park. Cal.
Pentwater, Mich.

Van Buren and Morgan

will

Tacoma, Wash.
Toronto Jet., Can.

New

>

customers say there are "none so good."

satisfied

We think

MANUFACTURERS OP
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES— POLES—LAMPS

AUTOMATIC ELECTRIC COMPANY

I

Our many

If

So, You Are
a Regular

Customer
If

Not, Will

You

h

Allow Us to Send a

t>

Sample?

Sandwich Pole Changer Co.h
200 Eddy

Sandwich,

t

Made

In

4

Styles,

Street

Illinois

Both Alternating and Pulsating

INTERNATIONAL TELEPHONE MFG. CO.
•

CHICAGO

WESTERN ELECTRICIAN
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POLES,
POSTS,

CEDAR
LOUD'S SONS

H. M.

29,
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Idaho Cedar Poles

TIES

Au Sable, Mich.

CO.,

September

PACIFIC

COAST POLE

SPOKANE, WASH.

CO.

Oak

TIES

?C0AH POLES
W ESTABLISHED

—-*

(B62

T. J.

WM. MUELLER COMPANY
12-13

MARQUETTE

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

MOSS TIE

POLES

CO., Security Building, ST. LOUIS, MO.

CHICAGO.

BUlG.

SEVEN OiSTniOUTiNft YARDS

BERTHOLD

POLES.
WHITE CEDAR,
n/%|
CO
Kill
^^ ^^
^^ ^™ TJ

MICHICAN WHITE CEDAR
BEST TO LAST.

We

40,000 Poles in slock.
100,000-150,000 after April 1st.
haVe been in the Cedar Pole and Tie business is years.

W.

C.

STERLING & SON

AND

T| CC
E9

50,000 Trolley Ties at

Bay City

RED CEDAR,
CYPRESS.

OAK, OYPRE8S and.

Chemical Building-

yard.

MICH.

Cedar

CEDAR POLES

WHITE

TIES.

JENNINGS,

YELLOW

PINE.

^^ ^T

=MONROE,

CO.,

MICHIGAN

KELLOGG

..m

ft

ST. LOUIS.

Quality and Prompt Shipments— "Wholesale Only.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hand

Poles

Shipments by Rfcil or Car Ferry.

Send for "Booklet No. 3-F" giving shipping specifications and other useful data.

KELLOGG SWITCHBOARD & SUPPLY CO., Chicago,

7

When a man's electrical ideas flow freely; when he
discusses electrical subjects intelligently and glibly, you

III.

will

TIES
FOOT TROLLEY
White Cedar Stock

electrical

Michigan

Low

Special
Also 5 Inch Thick

in

52 times a year.

Quick Shipment

Price.

assuming that he keeps in touch with
progress by perusing the Western Electrician

be pretty safe

8 Foot Ties. Write for Delivered Prioes
Daggett, Michigan

PERRIZO & SONS

POLES
TIES-POSTS
PRODUCERS
WE WANT

USB

THE PORTER CEDAR C°

The Bolden fiuy=Anchor

SAGINAW. MICH.

NONE BETTER

YOUR INQUIRIES ALWAYS

The

Chicago.

Write

The rods are of one piece
No welds nor threads to weaken them

Electrician Publishing Co., 507 Marquette Bldg.

Headquarters for

all

latest Electrical

Books

Greatest surface in ground

A

for Catalogue.

15

hole,

-inch Anchor squares up in a 6 -inch
over 55 square inches in solid earth

MOST INEXPENSIVE AND
BEST ANCHOR MADE

IDAHO "RED" MICHIGAN "WHITE"

CEDAR POLES

We

ship more Sdaho Poles than

all

WESTERN LUMBER and POLE
WHOLESALE PRODUCERS

JAS.

I.

Pat. Jan.

9,

Write for Circular

1906

THE HOLDEN ANCHOR

other dealers combined

Manufacturers

DES MOINES. IOWA

CO., Denver, Colo.

NUT POLES
Bessemer
WILSON
OO.

Building, Pittsburg, Pa.

iVI.

POLE DEALERS ADVERTISING

RED CEDAR
>*S. F?. BRUElfR,
I

/Troducers
!rs\
WWriOleoalers
tar J
of White Cedar

^Products

J

POLES
V#fc-1-\J
-

IN

|

IDAHO CEDAR

KANSAS CITY, MO.

^^"^^^^^"OPICIAL PRIDE* OH

CEDAR
POL Ej^5
C.H.WORCESTER
JT
SMALL POLES?

CO.

W

Wrltelor. cop, ofour TELEGRAPH

^T

OOOE FOR CEDAR PRODUOTO;

Yards

Catalog

on Electric Heating

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.'
TRY A CARD.

lMunj5.
Muni'iin*- 0/rfanajon •

V

OSSERT
Drawn steel. One blow of a hammer gives clean round bole. No filing.

3
86
Simplex Electric Heating Co./ !'"

SAVE TIME, BOXES AND MONEY
Be up to date. Use them. Write
{or bulletin giving full particular*.

FREE.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAY

ELEC-

"X

HEATING APPARATUS
"R"

WESTERN

/*I5S.
fesMicliWnssMicli.

ZJ hi**
ELECTRIC

THE

TRICIAN OBTAIN MOST EXCEL-

UTICfi

OXE

Bossart Electric Construction Co.,",M.Y.
i

'

CO.

September

29,
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Westinghouse
Graphic Recording Instruments
With Self=Winding Clocks

Relay Type
Ammeters, Voltmeters, Wattmeters
Power Factor Meters, Frequency Meters
A

specially designed reservoir pen, holding

makes the record

ply of ink,

One

two months' sup-

horizontally across the regis-

paper

60 days'
record at
2 in. per hour.
The speed of the
chart can be regulated any point between 2 in. and 8 in.
per hour. The quickness of the pen's motion is also easily
tering

paper.

roll

of

is

sufficient for

the rate of

regulated.

The instruments are furnished

Westinghouse
Atlanta
Boston
Baltimore
For Canada:

Cleveland
Dallas

Buffalo

Chicago

Los Angeles

Remember

Patent

Quick

Coupling

Conduit

&

&

Syracuse

Co., City of

Mexico

Having!

Rod

MECHANIGALGATEGHISM

these rods have go lost

of Steel and
in the best possible manner.

—

FOB

Patented February

Stationary and ilarlne Engineer!, Firemen, Electricians, notormea, lee
Machine Men and Mechanics In General.

34, 1903.

cope:

j.

New and

PHILADELPHIA. PA

Fifteenth Street

f

PRACTICAL KNOWLEDGE

Write for list of persons using tries*
26,000 sold since May 1902. Made
in 3 ft- and 4 ft. lengths.
Price, 3 It. 75 cents, 4 ft. 85 cents.

rods

3244 North

Lake City

O. Braniff

San Francisco
Seattle

STEVENS

Tbese -Couplings are

made

Louis

Salt

Mexico, G.

\Wotrttr

notion,
ire

Pittsburg
St.

Philadelphia

ELKHART, IND.

CO.,

Mfg. Co.

New Orleans
New York

TRANSFORMERS
Cope's

&

Electric
Detroit

Cincinnati
Minneapolis
Denver
Canadian Westinghouse Co., Ltd., Hamilton, Ontario?

KUHLMAN ELECTRIC

for either alternating or direct current circuits

Technical
All Modern Machinery fully described and explained
made Clear by Word and Drawing. Questions and Answer*

Original.

Points

for Civil Service Examinations, etc.

A LIBRARY OF
Is

of Inestimable value io

WELL SELECTED ELECTRICAL BOOKS
Such a library is best formed by occasional and
ELECTRICIAN PUB. CO., 507 Marquette Building, Chicago-

f

SUBJECTS TREATED:

electricians.

carefully chosen purchases.

NIAGARA

TACHOMETERS

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum attention.

The type "C" instrument shown

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
not practical.
make instruments
that will exactly meet your requirements. Write for catalogue.

WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILEB
CONSTRUCTION, TESTING AND MANAGEMENT, SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBPRS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT, TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM. MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.

We

336 Pages.

!ICE, $I.OO.

Niagara Tachometer
and Instrument Co.

NIAGARA FALLS,

240 Illustrations.
Sent anywhere prepaid on receipt ot price.

Electrician Publishing Company,

N. Y.

507 Marquette

&*«

Bldg., Chicago.

•>
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Westinghouse
Standard Switchboard Panels
25 Different Types

Polished Blue
for

Vermont Marble used

excepting low voltage motor

all

panels,

which are made of the highest

grade

black,

marine

finished

slate.

A. C. Qenerator Panel

D. C. Qenerator Panel

Shipment

111

no in

any

standard
panel made in ten days after
receipt of order. Reasonably
quick delivery on special
switchboards.
of

A. C. Feeder Panel

D. C. Motor Panel

Write our nearest

district office for descriptive leaflets illustrating

our standard panels.

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver

Canadian Westinghouse

Co., Ltd.,

Minneapolis.
Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York
Philadelphia

Mexico, G.

San Francisco

Pittsburg
St.

Louis

Salt

&

Seattle

Lake City

O. Braniff

&

Syracuse

Co., City of

Mexico

1906

September

29,
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Wayne

Fort

21

Electric

Works

"Wood" Systems

Continuous Satisfactory Operation
Fort

Wayne

Direct=Connected Direct=Current Generators claim that

important advantage.

That scores one

for us.

signs and methods of construction are correct,

It

all

proves that our de=

flodern improvements

suggested by experience will guarantee their future satisfactory operation

HIGH EFFICIENCY
in

the

obtained

FIELD
by

netic circuit of

HIGH EFFICIENCY

in

ARMATURE

is

the

is

Mag-

obtained by

MINIMUM

LOW

LOSSES

Hysteresis

RELUCTANCE

of

and Eddy Currents

Fort

Wayne ABC Engine

Set

We make

a specialty of Fort Wayne generators
direct connected to various types of engines

We

will furnish detailed information

Sales Offices
Atlanta
Boston
Chicago
Cincinnati
Qrand Rapids
New York
Philadelphia

upon request

and Factory

Office

Fort

Wayne

Sales Offices
Pittsburg:

Seattle
St.

Indiana

Paul

-San Francisco
St. Louis

Syracuse

Yokohama
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HAZARD AND

INSULATED WIRES
CABLES

DIRECT CURRENT

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

SHOP TOLAMPS
WEAR
BUILT

HAZARD MANUFACTURING COMPANY
Wilkesbarre

New York

-

Chicago

-

VULCANIZED FIBRE
Highest grades for electrical insulation and mechanical purposes, In sheets,
tubes, rods

FEATURES

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE
Indestructible

CO.,

Wilmington, Del.

-

KARTAVERT

Coils.

Accessible parts.

HARD AND FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBINO.

Simplicity of
Construction.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

Low
Low

THE KARTAVERT MANUFACTURING CO.

HAjrOTACTURED BT

Initial Cost.

Wilmington, Del.

Cost of
Maintenance.

<m

Catalogue Ready

CIRCUIT

BREAKERS

Manufactured By

AMERICAN
ARC LAMP CO.

3^

STANDARD TYPES AND

A4-L

BUILT TO SPECIAL DESIGNS

KALAMAZOO
MICH.

The Switchboard Equipment

THE W.
I

R.

CARTON

18-132

Company

CO., Agents

BETHLEHEM,

W. JACKSON BLVD.

CHICAGO

Ask
CLEVELAND: Crosby,

Craft

&

for Bulletins

PA.
and Low Prices
CHICAGO: Francis Raymond

Co.

Direct and Alternating Current

Motors and
Generators
BULLETINS SENT ON REQUEST

& Electric Company

National Brake

MILWAUKEE
Independent Light and Power Co.'s Plant, Qulncy,

GENERAL SALES OFFICE:

III.

The Duntley Air=Cooled

Electric Drills iL *>£

FROM THE ATLANTIC TO THE
"We have
"The two

seven' in constant use.
drills are

drills are

PACIFIC

Consider them great time savers.'

giving good satisfaction.

We

very satisfactory.

We

have ordered two more.

They

drill

has paid for itself in saving in

out it."

"A

year ago

HOE &

NEW YORK

we purchased one

are great time savers."

of your drills

and

will say that

F. B.

we could hardly keep house without

LOS ANGELES AUTOHOBILE

CHICAGO

CO.,

STEARNS CO., CLEVELAND
time during two months' use. We could not get along- withCHICAGO COACH & CARRIAGE CO., CHICAGO

THE

"The

R.

consider that they have paid for themselves several
GLASS CO., PITTSBURG
AHERICAN

WINDOW

times."

"The

519 First National Bank Bldg., Chicago

CHICAGO PNEUMATIC TOOL

CO.

CO.,

it."

LOS ANGELES

NEW YORK

,

Vf»)

111,

YYTTY
A ALA
A

(1
AA Dri
lima
rEII Mllli
#*lUU

i

Copyright. 19M. by Electrician
Publishing Company, Chicago.

CIMDI PV
Oinflr kCLA,
I

lo State Street,

national Code Stiuidard.

CRESCENT INSULATED WIRE AND CABLE CO.
New York Office.
83 BARCLAY STREET.

BOSTON, MASS.

253

other specialties,
Yonkert Specialty Co.. Yonkert, N.

Gm. T. Manton, •tn'l »uet
H. Hed|lne. Secy.

B.C. Roberta

Electric

Rubber

Reg

U.

NEW YORK

-

Factobt
1431 to 1439 DeKal» At*.,
Brookltm, N. Y.
:

INDIANA

-

ST.,

SEND FOR 600 PAGE CATALOGUE

S Pat. Office

STURGESS WATER-WHEEL GOVERNORS
Wrlto for Full Particular* of Our

NEW

Patentee and Manufacturer

VERTICAL.

TYRE

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

JAMAICA PLAIN .... MASS.

REGO FLASHERS

Pulleys and

12

CHICAGO

and

14 S. Jefferson St.,

TROY, N.

SIMfiLE-PHASE SELF-STAITW8

MOTORS AND CEILING FANS

Chicago

ST. LOUIS,

MO.

ELECTRICAL

WESTON INSTRUMENT CO..
Mala Office and Works, Waverly Park,

NEWARK, N.

**

**

J.

Weston Standard
Portable
Direct Reading

itritrlpjs

Voltmeters,
mllivoltmetere,
"Voltammeters,

Ammeters,

Milamuieters,
Ground Detector* ABA
Circuit Testers.

©rate

Ohmmeters,

Portable Galvanometers.
Onr Portable Instruments are recognizi a
as The Stpndard tuo world over. The SemiPortable

Laboratory

Standards are

Gtttis

still

<s>

Wmbt-Mntk

$awctmtt?& qmxltii

better.

Our Station Voltmeters and Amme.ers
are unsurpassed in point of extreme accuracy

Gftp ffiart

and lowest consumption of energy.

BRANCH— Aud-e> House, H» Place. Holbori)
FRANCE— E. H. C.dlot, 18 R'le 8l. Gnorges.

LONIH'N
PARIS.

BERLIN European Weston
KltterstraBse No.

Veeton

I

Detector and Circuit Teeter.

New York

Electrical Instrument

N«» f nrk

Co

,

88.

OflJee— 74 Cortlandt St.

Hfg.

Snalutt

Y.

MANUFACTURERS OF

Mast-Arms

Ajax Line Material Co.

Reynolds Electric Flasher Mfg. Co.

CO.,

CENTURY ELECTRIC CO.

Tree Insulators

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today for particulars and prices. Also
pointers on electric signs.

191 Fifth Ave.,

22 DEY

Etc.

IFAKKgLlWH

Send postal for booklet
and prices to

GLEASON.

Bells, Annunciators,

415 S. Washington Street

MARION,

CO.

Electrical Supplies,

FIXTURE CO.

I.

Specialties
L.

OSTRATOR &

R.

Speaking Tubes,

Trade Mark

*"-*—•

PHILADELPHIA

Manufacturers a, d Dealers
in all klndi of

EUREKA EXTENSION

R.

JOHN

W.

Send for Bulletin and Sample

AND CABLES,
WIRES
OFFICE AND FACTORY: BRISTOL.

L

CIRCUIT BREAKERS

Co.'s

RUBBER COVERED

Co.

York, Cfatcii«,,Sfui Fri ncUti

l-T-E

Made with

National
India

Loom

Circular
New

CUTTER ELECTRICAL CO.,

idences, Factories, etc.
plug for extension; also for attaching to bottom of chandelier for reading light.

JONESBORO, IND.

R.

).

'American

Supply Co., Philadelphia, Pa.

Light on the market.
Can be used in many
places, as Hotels, Res-

TELEPHONE. TELEGRAPH AND FIRE-ALARM CABLES

N.

rtGI3URtO

COHDUITS FOR INTERIOR wIRINf

CbcleWfi, M.tii.,

The BEST Extension

Submarine and Insid* Use

s

U.S.A.

EXTENSION

PARANITE RUBBER COVERED
WIRES AND CABLES

Wlree Are Tatted it Factory

A

W8?vk

EUREKA

MANUFACTURERS OF

All

Y.,

Western Electric Co,, Agents

.INDIANA RUBBER AND INSULATED WIRE CO.

Underground, Atrial,

and Factory, TRENTON, N.

Clamp
For connecting telephone ground wires to
pipes and cables. Cheapertbanawrapped connection: as good as a soldered connection.
Adopted by nearly all the Bell TeL Cos. and
most of the larger Independent Tel. Cos.
Samples free on application. Write for list of

CO., Ltd
W.

Office

York
Ground

Manson Tape, Candee "sar Wires

Broadway, Niw Yirt

Main

New

Solo Manufacturers of

off

THE OKONITE
V8£iS£X\ ""•••'•

Ho, 14,

WIRES AND CABLES

FLAMEPROOF

1889—Paris Exposition,
Medal for Rubber lunula tion.
1893—World's Fair,
IHedal for Rubber Insolation.

Okonite Wires, Qkonite Tape,

g^y.

WIRES AND CABLES

THE STANDARD FOR
BVBBEB IN SUtATION.
,.

10 Cehts a

CRESCENT RUBBER INSULATED

**>"'*
THADKI
„,,
7

zsE^sizsszz

1906.

The Simplex Electrical Co.

IU3-II46 MONSDNOCK BLOCK.

c tI

6.

RUBBER INSULATED

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

western selling aqent,
H R HIXSON

CHICAGO, OCTOBER

(&a., Ifartfarb,
ffilftrago

(Emm,
Watauia, OjjI
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WE HAVE FELT NO

NOTWITHSTANDING THE LARGELY EXTENDED USE OF OTHER
TYPES OF PRIME MOVERS

On

IN

FALLING OFF

THE DEMAND FOR REYNOLDS-

CORLISS ENGINES

the contrary, there has been an actual increase in orders for these celebrated engines,

which we have
world

But

and

over,

the

and are continuing

built

capacity

the

building

of

to build

our

works

by the thousands
is

power

for

plants the

taxed to the utmost to supply them.

of

Corliss Engines is only

connection

ith

lepartments,

covering

manufacture

a part of our busi

c

r

We furnish

ness.

orap

our other
the

ma-

of

mining

or

reduction,

le te

crushing

d

power and

cement

makin g

electrical

,

hoisting,

equip-

air

ments

pressing,

blowing,

of every

impin

description,

ulic

whether the
prime mover

transmission
is

mills,

power

a Steam Turbine,

Gas Engine

to furnish

or
auxiliary

Hydraulic Turbine, and
each of these

for

taking,
all

we

,

,

flour
and

mills

transmitting,

we

are

we

power, lighting and

ele&rical

equipments,

including generators, motors, trans-

formers, converters, motor generator

from month to month,

of the orders that

saw

g

power

are constantly called upon

Reciprocating Steam
Engine,

com-

can

sets,

frequency changers,

starters,

fill.

controllers,

etc.

BECAUSE
Most purchasers now
one

contract

— thereby

AUU-Chaimen Gat

realize the

avoiding

advantage of having the complete equipment covered by

any

Engine, direct-connected to AUi*-Chalrnen Generator

division

of

responsibility

and

its

attendant

Auii-Chalrnen Steam Turbine and Generator

evils.

—

October

'

1
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TheElectric PHILADELPHIA
Storage BatteryGo.
MANUFACTURER OF THE

"Cbloribe Bccumulator
For Central

Stations, Electric Railways, Isolated Lighting

Fire Alarm, Telegraph, Train Lighting,

and Power Stations,

etc., etc.

PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDER UPON REQUEST

SALES OFFICES:
Philadelphia,
New York,
Boston,
Cmicaoo,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 Stats St.
Marquette Bide.
Wainwriebt Bide.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bide, AnnexCitizen's Bldg.
Canadian General Electric Co., Ltd., Toronte
S j 5 Thirteenth St.

The Duntley Air=Cooled

Electric Drills

FROM THE ATLANTIC TO THE
"We

have seven in constant

"The two

drills are giving-

use.

drills are

We have ordered two

They

more.

THE

"The

drill

has paid for

purchased one of your

drills

KUHLMAN ELECTRIC

PLATINUM
Remittance wires to

specification!?..

ProtecUre fuses for small currents.
Clark Centennial

<fc

Expoiltion, Portland, Oregon, IBM.

NEW TORE

OFFICE:

PLATINUM

Ignition fusep for torpedo and mining operations
Special f ormi for wireless telegraphy.

BAKER &

GOLD MEDAL
Lewli

ELKHART, IND.

CO.,

CO., INC.

STEARNS

will say that

CHAS.

GAS, ELECTRIC

AND DEALERS

C.

UMMACH,

BEC'V AND TREAS.

WILLIAMSON & CO.

R.
manufacturers of

88-90-92 W.

NEW YORK

CO.

AND COMBINATION FIXTURES

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

CHICAGO

•

-

PLATINUM
All forms cf electrical contact!.

PLATINUM

Grand Prize
Universal Exposition
ST. LOUIS, 1904

BAKER, Prei.
O. W. BAKER, VtooPrei.
108-414 N.J.R.n.Av., NEWARK, N. I.

0. O.

Itt Liberty Btreet.

are great time savers."

F. B.

we could hardly keep house without it."
LOS ANGELES AUTOCIOBILE CO., LOS ANGELES

and

RICHARD WILLIAMSON,
PRESIDENT

TRANSFORMERS

NEW YORK

CO., CLEVELAND
We could not get along withCHICAGO COACH & CARRIAGE CO., CHICAGO

CHICAGO PNEUMATIC TOOL

CHICAGO

CO.,

saving in time during two months' use.

itself in

out it."

"A year ago we

HOE &

R.

We consider that they have paid for themselves several
AHERICAN WINDOW GLASS CO., PITTSBURG.

good satisfaction.

very satisfactory.

Best Shops

PACIFIC

Consider them great time savers."

times."

"The

The

In

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co

7

Alton Machine Co
Ajax Line Material Co
ALUs-Chalmers Company

4
1

8

American Arc Lamp Co
15
American Battery Co
12
Amer. Circular Loom Co
I
American Conduit Co
15
American Diesel Engine Co.—
Amer. District Steam Co
17
Amer. EL Telephone Co
19
American Electrical Works.. 13
Anti-Volt Mir. Co
13
Arnold Co., The

Co

Baker

A

Baker*

19

Wilcox Co

Badt, P. B
Bain, Foree

12
16

A May

Co.

,

Co.,

Crollus

A Son,

E.

R

Crouse-Hinds Co

Cutler-Hammer Mfg. Co
Cutter Elec. A M f g. Co

14

Inc

3

W. E

16

Hazard Manufacturing Co...—

1

—
—

BlssellCo.,

20
23

The F

Blake Signal & Mfg. Co
Bossert Electric Construction

Co

—
15

Boston lncan. Lamp Co
10
Bruer, Will F
20
Buckeye Electric Co
Buckeye Engine Co
17
Butterfield Construction Co.—

,

Driver-Harris

Duncan

Wire Co
Co

A Co.,

C,B. AQ.

R.

H.

M

R

Central Electric Co....

Century Electric Co
Chicago Edison Co

16

13

10

Elect'l Trades Exposition

Hoffman, G.
Hoffmann, EmilR
Holden Anchor Co

14

14
24

Holmes Fibre-Graph. Co
Humphrey, Henry H
Hunt A Co., Robt.W

20
16
16

Illinois Central Ry.

14

"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc. .23
Fowler & Co., John H
JO

General Electric Co
General Storage Bat. Co.

11,

—

Leffel

A

Co.,

James

Loud's Sons Co., H.
Ludlow Valvs Co

17

M

Osburn Flex. Conduit Oo
Ostrander ACo., W. R
Otto Gas Engine Works

A Ins. W. Co..

Manro68, F.

. .

1

India Rubber A Gutta Percha
Insulating Company
International Elec. Meter Co24
International Tel. Mfg. Co. 19

Jackson, D. C.

AW. B

16

Jeffrey Manufacturing Co

17

Jem Shade Holder Co

10

Co.... 14

N

9

Marion Ins. Wire * Rub. Co.—
7
Matthews A Bros. W. N
McLennan A Company, K.. ..12
15
McRoy Clay Works
12
Mica Insulator Company
14
Miscellaneous Advs
4
Monarch Elec. Mfg. Co
14
Morse, Frank
20
Moss Tie Co., T.J
9
Mottlron Wki., J. L
William..
20
Mueller Company,
12
Munsell A Co. Eugene

W

Kuhlman

Electric

Co

3

Co

20

A

7

Sons

20

13
Eugene F
Phillips Insulated Wire Co... 13
—
Phcenix Glass Co
Phosphor-Bronze S.Co
17

Phillips,

Plgnolet, L.

M

12

Plume A Atwood Mf g. Co
Porter Cedar Company
Pratt Institute
Pre metheus Elec Co.,

.

.

The

.

.

Battery Co

10

Brake A Elec. Co. .16
10
Carbon Co
1
India Rubber Co.
16
New York Ins. Wire Co
Niagara Tachometer A In13
strument Co
North Electric Co
Northern Elect'l Mfg. Co.. ..14
5
Novelty lncan. Lamp Co

Okonlte Co., The
Oneida Community, Ltd.

9

Spon A Chsmberlain
St. Marys Incand. Lamp Co..
Standard Elect'l Mfg. Co

—
—
8

—

Standard Underg. Cable Co...
Stanley G. I. Elec. Mfg. Co..—
.

Star Expansion Bolt Co
Steel

9

—

GainMfg. Co

Sterling

A Son, W. C

20

—
Stow Mfg. Company
Stromberg-Carlson TeL Mfg.

—

Company

Engineering Dept.. I
Switchboard Equipment Co. 13
St urgess

9

Torrey Cedar Company
12

5

Reynolds EL Flasher Mfg. Co. 1
Robbins A Myers Co
14
Robertson A Sons, Jas. L

—
—

Rosslter,

,

J.

Vulcanized Fibre Company. .24

Wagner Electric Mfg. Co
Wesco Supply Co
12
Western Electric Company ..24
Western Lumber & Pole Co. .20
1

A

12

MacGovern A Co. ..14

Ruebel A Wells
16
Runxel-Lenz Elec. Mfg. Co..—

. . .

—

Sorensen, P
Speer Carbon Co

—
..

Rail Joint Co., The
Relslnger, Hugo

Roebllng's Sons Co.

National
National
National
National

—
20

Rock Island Battery Co

—

Kartavert Manufacturing Co.—
Kellogg Switchboard A Sup19,20
ply Company
Klein A Sons, Mathlas
14
16
Eohler Brothers

—

A Seymour

Perrizo
7
20

—

. .

1

1

Pais

Machado A Roller
Maine Hub Mfg. Co
Manhattan El. Supply

15

30

,

Co.—

Company ... 15
Eureka Fixture Co
1
Electrician Pub.

Co..—

,

16

Electric Storage Battery Co.. 3

5
1

Helios Mfg. Co
Hensel A Co., John A
Highland Park College

Indiana Rub.

Edison Decorative A Miniature Lamp Departm't
13
Edison Mfg. Company

18

4,14

—

5

Elec. Mfg.

—

Bylleaby

. .

W

—

A W.

Fuse Company
Dearborn Drug A Chem. Wks. 17
Devlne Co. Joseph P
16
Directory of Engineers
16
Dixon Crucible Co., Joseph.. 17
D.

Elect'l Mfg.

Leather Preserv. M. Corp

Pacific Coast Pols

13

4

La Fayette

—

17

Beardslee Chandelier Mfg. Co.—

BeldenMfg. Co
Benjamin Elec. Mfg. Co
Berthold A Jennings

M

Gest.G.
15
Gleason, John L
1
Gould Storage Battery Co.... 6
Gregory Electric Co
14

Haller Machine Co
Hart Mfg. Co
1
Hartford Steam Boiler Inspection A Insurance Co.. 17

13

Automatic Electric Co..

A

.

18

Artistic Porcelain

Babcock

—

Ohic. Fuse Wire A Mfg. Co.
Chicago Ins. Wlra A Mfg. Oo. 10
Chicago Mica Co
IS
Chicago Pneumatic Tool Co.. 3
Chicago Telephone Co
19
Columbia Incand. Lamp Co..
Cope, T. J
15
Crescent Ins. Wire A CbL Co. 1
Crocker- Wheeler Co
4

Westinghouse
Electric
A
Manufacturing Co
21 22
Westinghouse Machine Co.. 21
,

Safety Ins. Wire

A Cable Co

. .

. .

24

Samson Cordage Works
12
Sandwich Pole Changer Co..—
—
Sargent A Lundy
—
Sawyer-Man Elec. Co
16
Schott.W.H
—
Schureman Co., J. L
Seymour Mfg. Co
9
Simplex Electrical Co., The.
Simplex Elec. Heating Co

For Classified Index o* Advertisemetits See

.

Weston Electrical Inst. Co.
Willard Storage Bat Co
Williamson A Co., R
Willis, G.

M

Worcester Company,
WrigleyCo. Thus

..

1

10
3
16

C.

H....20
15

1

20

Yonkers Specialty Oo

1
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MANUFACTURED BY

Motors,
Switches,

ALWAYS

Stanley-G.

IN

STOCK

Arc Lamps,

I.

Electric Manufacturing

Circuit Breakers,

Company

Etc., Etc,

CHICAGO EDISON COMPANY, 139 Adams
C

CENTRAL STATIONS

A. C.
INCREASE THEIR CAPACITY WITH

Street,

CHICAGO

$ H MULTIPLE SWITCH

STARTING RHEOSTATS

C-W ALTERNATORS

Sliding contact starters for large

motors are objectionable because
the contacts burn.

H

C &

multiple switch starters
from burning of the
contacts and are therefore adapted
for motor installations requiring

do not

suffer

heavy currents.

The multiple switch

starter cona series of laminated
switches mechanically interlocked
to insure closure in the proper order.
Closure of a switch insures instantaneous contact over the entire
contact surface.
Scraping action of the laminae
produces a smooth, bright contact
sists

of

surface.

An

Two

underload magnet holds the
switch closed, and when deenergized releases it, the remaining
switches opening automatically in
sequence.

300 and 350 kilowatt output.

A. C. Generators.

first

In a hurry?

"We may have

just

what you want

in our Chi-

Overload release

cago stock.

Ask

for our Generator Bulletin

No. 53T.

shows the universal type, which contains
necessary to a complete motor installation.
Send for Bulletin No. 10*4-

COMPANY

%

AMPERE,

NEW

&

vifirrc

all

illustration

the

accessories

The Cutler-Hammer Mfg. Co.

JERSEY

MILWAUKEE

New York

/<^,^n.

also

^^y

OLD COLONY BLDG

CHICAGO OFFICE:

features

when desired.
The accompanying

supplied

Multiple Switch Starter
Universal Type

Chicago

Boston

Pittsburg

fw

ji

^ur

W a pzzn. o . Ma*A*c# Si fcmsc

C

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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"ELECTRA" CARBONS ARE MADE OF THE
BEST MATERIAL.
"ELECTRA" CARBONS ARE ALWAYS UNIFORM
QUALITY, DIAMETER AND STRAICHTNESS.
"ELECTRA" CARBONS ALWAYS GIVE SATISFACTION.

LIGHT ECONOMY
COLUMBIA LAMP

Does NOT mean that you should buy lamps that are cheap in price. You want to take into consideration the amount
of light the lamp gives and how much current is consumed. Compare the actual candlepower, life and current
consumption of various lamps and you will find that the most economical lamp to use Is the

TANTALUM
let'us submit our proposal form.
watts, 110 volts, direct current, cai ried in Chicago stock. Send us a trial order.
Send us your annual requirements and

LAMPS — 22

p.,

44

W

tatral €i«fctr(tajimq>,
Sales

c.

Agents

264-266-268-270 Fifth Avenue, Chicago

™<NEW
INCANDESCENT

LAMP!
\A/E,

too,

make incandescent lamps

workmanship beyond

good quality
below others, quality

"ADVANCE"
Resistance Wire

of exceedingly

criticism, prices

Absolutely no corrosion under any conditions

considered.

We

guarantee, a maintenance of candle power guarwhat our customers call for. No 104-volt

Especially

recommended

lamps for 115-volt circuit, to give momentarily high candle power
and short life, in our shipments.
Two factories with sufficient working capital and experienced
employees produce one result, namely, good material and satisfied
customers. Get busy with us and secure our prices on a barrel of
lamps. Shipments same as samples, as we make our own sample
lamps, something not always done. With our ELK new lamps

measuring

instruments

and

give a

life

and ship

antee

NOVELTY

classes

of

renewed lamps we are in position to supply all
Be sure to mail your inquiry to the
trade.

NOVELTY INCANDESCENT LAMP
PANY, Emporium,
proper hands.

for

just

Pa.,

10

that

it

will

COMreach

the

apparatus

in

and

which the wire

is

repeatedly heated and cooled.

Famished

also in Ribbon

and Sheet

DRIVER-HARRIS WIRE
Harrison,

New

Jersey

CO.

.

WESTERN ELECTRICIAN

October

What

1906

Battery
You

a Storage
Will Do for

Does the load on your plant

6,

you compelled
do other conditions prevail
which interfere with satisfactory and economical operation?
Let us have your problem and we will carefully investigate your
conditions and submit a detailed report and estimates of the
advantages mechanical, electrical and financial of a Gould
Storage Battery to you
Write for our bulletins and facts.
to run

an engine

for a

few

fluctuate heavily, are

lights, or

—

—

.

MAIN OFFICE
West 34th Street

SALES OFFICES:

:

BOSTON— 89 State St.
CHICAGO— Rookery Buildins:
SAN FRANCISCO— 1701 Geary St.
TORONTO— 66 Wellington St., W.

l

New York

City

Works:

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W,
Hoiden Anchor Co.
Matthews A Bro., W. N.

Annunciators.

Conduits.

Central Electric Co.
Elec. Supply Co.

Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Book Island Battery Co.
Wewco Supply Co.

Elec. Supply Co.
Ostrander A Co., W. ft.
Wesco Supply Co.
Western Electric Co.

Manhattan

Jos.

Leather Preserver Mfg. Corp.

Subway.

Allis-Chalmers Company.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Controllers,

Belting.
Leather Preserver Mfg. Corp.

Boiler Compounds.
Dearborn Drug A Chem.

A

Wks

Wilcox Co.

Eipan slon.

Star Expansion Bolt Co.
Bolta,
Bolta. Toggle.
Wrigley Co., Thos.

Boolu, Electrical.
Electrician Publishing

Co

Spon A Chamberlain.

Boxes, Junction.
Bossert Elect. Const. Co

Boxes, Moulding.
Gleason, John L.
Brass. Sheet and Hoi.
Plume A Atwood Mfg. Co
[trashes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.
Cable Clamps.
Matthews A Bros W. N.
Cable Hans-era.
,

Blssell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Cabling Machinery.
Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and
Platea.
Central Electric Co.

Chicago Edison Co.
National Carbon Co.
Relslnger, Hugo.
Bpeer Carbon Co.
Wesco Supply Co.

Castings.
Alton Machine Co.
National Brake A Elec. Co.

Chains.
Jeffrey Mfg. Co.

Plume A Atwood Mfg. Co.
Chains, Qalvualaed.
Oneida Community, Ltd.
Circuit Breakers.
Cutler-Hammer Mfg. Co.
Cutter Elec.

Wayne

A

Mfg. Co.

Elec. Wks. Inc.
Co.

Wesco Supply

Western Electric Company.
Westinghouse El. A Mfg. Co.
Clamps, Cable.
Matthews A Bros,, W. N.

Clamps. Ground.
Yonkers Specialty Co.
Blake Signal

&

Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Oo.

Coal and Ashes HandUna; Machinery.
Jeffrey Mfg. Co.

Coal HIqIde Machinery.
Allls-Chalmers Company.

Colls

J.

Contractor, Electric
Gest, G. M.

Central Electric Co.

Ft.

Conduit Rods.

Contractors and Electric
Light Plants.

Western Electric Co,
Bella, Bussera, Jjpe.

Bolts,

Crouse Hinds Co.
Gest, G. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.
Wesco Supply Co.
Cope, T.

Central Electric Co.

Edison Mfg. Co.
Manhattan Elec. Supply Co.

Belt Drenlig.
Dixon Crucible Co.,

American Circular Loom Co.
American Conduit Company.
Central Electric Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Batteries and Jan.
Blssell Co., The F.

Boilers.
Babcock

pound.
A Son, E. R.
MrLennan A Co., K.
Compound, Insulating:.
Crollus

Ami- Volt Mfg. Co.
Condensers, Electric.
Stanley— G. I. Elec. Mfg. Co.

Anchors, .(Guy).

Manhattan

Commutator Com-

and

Aome Wire

MaLTBete.

Co.
Western Electric Oo.

Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Cord.

Cross-Arma,
Bracket!.

and

Pina

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Manhattan Elec. Supply Co.
Wesco Supply Oo.
Western Electric Company.

Cut-Outa and Switches.
BlBsellCo.,TheF.
Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.

Wayne

Wks.

Elec.

Inc.

General Electric Co.
Hart Manufacturing Co.

Manhattan Elec. Supply Co.
Sorensen,.P.

Switchboard Equipment Co,
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Oo.

Drying Machinery.
Alton Machine Co,
Devine Co., Joseph

Dynamos and

P.

Motors.

AlllB-Chalmers Oompany.
Blssell Co.,

The

Electrical Inatrumenta.
(Recording and Testing.)

The

Blssell Co.,

F.

Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Oo.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robblns A Myers Co.
Stanley— Q. I. Elec. Mfg. Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Eleetrle Heating Aopl.
Prometheus Elec, Co., The
Simplex Elec. Heating Co.
Western Electric Co.

Railways.

Bleetrle

Allts-ChalmerB Co.
General Electric Co.

Westinghouse

El.

A

Dleetrtoal and Meehanleal Engineers.
Arnold Co., The.

Baker A

Co.,

W.

E.

Buttcrlleld Construction Co.
Byllesby 4 Co., H. M.
Humphrey, Henry H.
Hunt A Co., Robt. W.
Jackson, D. C. A W. B.
Kohler Brothers.
Northern Electrical Mfg. Oo.
Ruebel A Wells.

A

Machinery.

Insulating

Alton Machine Co.

Insulutora and Insulating Materiala
Central Electric Oo.

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Manhattan Elec. Supply
Mica Insulator Co.

Machado A

Chicago Edison Go.
Indiana Rub. A Ins. Wire 00.

Roller.

Pignolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.

Electro-Magnets.
Acme Wire Co.
Hleetro-Plating Maoh'y

Standard Underground 0. Oo.
Vulcanized Fibre Oo.
Wesco Supply Oo.

Ft.

Wayne

Wks.

Eloc.

Ine.

General Electric Oo.
Gregory Electric Oo.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Oo.
Westinghouse El. A Mfg. Co.

King's.
Star Expansion Bolt Co.

Ulngines, Uai, Gasoline

and oil.
Allls-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Lamp

Guards.
Benjamin Elec. Mfg. Co.
Matthews & Bros., W. N.
Morse, Frank W.

Engines, Steam.
Allls-Chalmers Company.

Buckeye Engine Go.
Westinghouse Machine Co.

Fans and Fan Motors.
Central Electric Co.
Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Oo.
General Electric Co.

Electric Company.
Central Electric Co.
Chicago Edison Co.
Columbia Incan. Lamp Oo.

Lamp Dept.

A

Minia-

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Go.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

W

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Field Coils.
Acme wire Co.
Killings.
Plume & Atwood Mfg. Co.
Fixtures, Adjustable.
Eureka Exten. Fixture Co.
Morse, Frank W.
Flxturea, Gaa and Eke.
Beardslee Chandelier Mfg. Co.
Co., R.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Lampa, Incandescent—
Replacera & Cleanera.

W

Morse, Frank
Letters, Sign.

The

Blssell Co.,

Co.
Electric Co.

F.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.
German (Silver, Sheet

Shades.

and

Wesco Supply

Co.
Electric Co.

Western
Governors, Water Wheal
and Steam Turbine.
Allis-Chalmers Co.

Ludlow Valve

Oo.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

(Ilttlll

Holdera, Ine. Lamps.
Morse, FrankW.

Hydraulic Machinery.
Alton Machine Co.
Allls-Chalmers Company.

Indicators.

A

Sons, J as. L.
Induction Coils.
Acme Wire Co.

Alplmbotloal Index of

Mueller Company, William.
Pacific Coast Pole Oo.

Perrizo A Sons.
Porter Cedar Oompany.
Sterling A Son, W. 0.
Torrey Cedar Co.
Western Lumber A Pole Co.
Worcester Co., 0. H.

Polish (Metal).
Hoffman, Geo. W.
Porcelain, Specialties.
Artistic Porcelain Co.

Co.

Power Transmission

A Mfg.
Machinery.

Westinghouse EL

Allls-Chalmers Company.

Model and Machine Shop.
Hoffmann, EmllR.

Dynamos and

Motors)

Nippers and Pliers.
Klein A Sons. Mathlas.
Patent Attorneys.
Bain, Foree A May.
Phosphor Bronae-

Phosphor Bronze Sm. Co. Ltd.
Seymour Mfg Oo.

The
Bc-Windlng- Repairs.
Rail Joint Oompany,

Chicago Edison Co.
Gregory Electric Co.

Blssell Co.,

The

F.

Central Electric Go.
International Tel. Mfg. do.
Kellogg Swltchb. A Sup. Oo.

Manhattan Elec. Supply Co.
North Electric Oo.

Wesco Supply Oo.
Western Electric Oo.

Rubber Machinery.
Alton Machine Co.

Schools and Colleges.
Highland Park College.

Michigan College of Mines.
Pratt Institute.

Second-Hand Machln'y.
F.

Co.

Jem Shade Holder Co., The
Signs, Electric.
Haller Machine Co.
Sleeving, Braided.
Belden Mfg. Oo.
Solder, Self Fluxing.
Belden Mfg. Go.

Ft.

Wayne

Works,

Elec.

Ine.

General Electric Co.

Kuhlman

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wosco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Oo.

Trucks, Eleetrle Car.
Westinghouse El. 4 Mfg.
Turbines, Steam.

Oo.

Allis-Chalmers Co.
General Electric Co.

Westinghouse Machine Oo.

Turbine Water Wheals.
Allls-Chalmers Co.
Leffel A Co., Jas.
Devine Oo., Joseph P.

Vulcanised Fibre.
Vulcanized Fibre Oo.

Son, E. R.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Co.

Wire Rope Machinery.
Alton Machine Go.
Wires and CablesMagnet Wires.

Spark Coils.
Acme Wire Co.
Speaking; Tnbea.
Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Go.
Specialties, Electrical

and Designers.
A

Niagara Tachometer
strument Go.

In-

Electrical Inst.Oo.

Niagara Tachometer
strument Co.

Allls-Chalmers Company.
Central Electric Go.
Crocker- Wheeler Co.

Vaouum Drying
Salt

Solenoid*.

Speed Recorders.

Sons, Mathlas.

Pneumatic

General Electric Oo.

MacGovern A
Shade Holders.

Go., J. L.

A

Transformers.

WeBco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. 00
Rosettes.
Pass A Seymour.

Schureman

Tools.

Chicago Pneumatic Tool Go.

General Electric Co.

Co.

F.

(See Bolta, Toggle.)

Klein

Cutler-Hammer Mfg. Co.

Acme Wire

The

Toggle Bolts.

Tools,

Rheostats.

A

In-

Springs.
Manross, F. N.
Staples.
Blake Signal A Mfg. Co.
Steel i-alns.
Steel Gain Mfg. Co.

Stokers.
Westinghouse Machine 00.

Storage Batterlea.

American Battery Oo.
Chicago Pneumatic Tool Co

A.d-v©*rti®«3Mti©ia.t;»a

Automatic Electric Oo.

Blssell Co.,

Rail Jointa.

Weston

Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material and Switchboards.
American EL Telephone Oo

Time Switches.

Haller Machine Co.

Co.

ographs.

Chicago Telephone Co

Speed Indteatora.

Wesco Supply Co.
Western Electric Co.

and Switches.)

Tachometers and Tach-

Telephone Service.

Machinery.

Mfra.

Century Electric Oo.
Chicago Edison Oo.
Manhattan Elect'l Supply Oo
Wesco Supply Oo.
Western Electric Oo.

Stromberg-Carlson Tol. M. Oo.

Portables.
Plume A Atwood Mfg.

A

1

(See Out-outs
Oo.

Load's Sons Co., H. M.
Moss Tie Co.

The

W

Switches.

Central Electric Co.

Crocker- Wheeler Co.
General Electric Oo.
Jeffrey Mfg. Co.

(See

The

A Co. .John H.
Kellogg Switch. A Sup.

Western Electric Co.

Mining; Apparatus,
Elec.
Allls-Chalmers Company.

Motors

Jennings.

Fowler

Crollus

Chicago Mica Co.
Mica insulator Co.
Munsell A Co., Eugene.

Mtnlna[

A

Bruer, Will F.

Soldering- Sticks,
-and Paate.

aiagnets, Autoni. Wound
Acme Wire Co.
Hairnet Wires.
(See Wires and Cables.)
Mica.

and Wire.

Haller Machine Co.
Phoenix Glass Co.

Western
Line Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein & Sons, Mathlas.

Central Electric Co.

Seymour Mfg. Co.
Globes, Refleetora

Inc.

Wesco Supply

Stow Mfg. Co.

The

Wks.

General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.

Flexible Shafts.
Blssell Co.,

Elec.

Co.

Polea and Ties.
Blssell Co., F.

A Co., John A.
National Battery Go.
Hard Storage Bat. Co.
Hensel

Central Electric Go.

J. L.

Pole Changers,
Sandwich Pole Changer
Berthold

Electric Storage Battery Co.
General Storage Battery Go.
Gould Storage Battery Co.

Supplies, General Bice.
Blssell Co., The F.

Rosslter,

Matthews A Bros. W. N.
Lin-htnlnu- Arresters.

Wayne

Baker A Oo. Inc.
Poles, Arc Lamp.
Mott Iron Works,

Blssell Co.,

Haller Machine Co.

Ft.

F.

Haller Machine Go.
Reynolds El. Flasher Mfg. Co.
Wesco Supply Co.

and

'Wire

Sheet.

Gregory Electric Co.

Central Electric Co.

Flaahera.

Platinum,

Allls-Chalmers Company.

Buckeye

ture

chines.
Chicago Pneumatic Tool Co.
Wrigley Co., Thus.

Jeffrey Mfg. Oo.

Lampa, Incandescent.
Blssell Co., The F.
Boston lean. Lamp Co.. The

Edison Decorative

Robblns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Robertson

Oo

American Arc Lamp Go.

Jeffrey Mfg. Co.

Steam).

OkonlteCo.,The.

BisBellCo., The F.
Central Electric Oo.

Hinameled

Heating;

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co

Lamps, Are.

Ulevu tors— Conveyors.

A

Oo.

Western Electric Go.
Westinghouse EL A Mfg. 00.

Orocker-Wheeler Co.
General Electric Oo.

Williamson

Kartavert Mfg. Co.

Phillips Insulated Wire
Simplex Electrical Co.

Pipe Bending Ma-

In-

Insurance Oo.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Ft. Wayne Elec. Wks. Inc.

Amer. District Steam Oo.

Badt, F. B.

spection

American Electrical Works.

Central Electric Co.

Graphite Specialties.
Mfg. Co.

A Insurance

Steam Boiler

Hartford

Fnaea and Fuse IFire.

F.

Central Electric Oo.

F'ov

Inspection

W. H.

Stanley—G. I. Elec. Mfg. Oo.
Willis, G. M.

Westinghouse Machine Co.

Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Ft.

A Lundy.

Sargent
Schott,

(See I3 eagre 3.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Blssell Co.,

The

F.

Central Electric Co.

A

Ins. Wire
Mfg. Co.
Orescent Ins. Wire ft Obit . Co.

Chicago

Driver-Harris Wire Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Guttapercha
Insulating Co.

Kellogg Switch.

A

Sup. Oo.

Manhattan Elec. Supply Oo.
Marlon Ins. Wire A Bub. Oo.
National India Rubber Co
New York Insulated WlrsOe.
Okonlte Co., The.
Phillips,

Eugene

F.

Phillips Insulated Wire Oo
Roeblfng'i Sons Oo., J. A.

Runiel-Leni Bios. Mfg. 00.
Safety Ins. Wire A Cable
Simplex Electrical Co.
Standard Underground Osblo
Oo,

Wesco Supply

Oo.

Western Euetrle Company.
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KEARNEY CABLE CLAMPS
Fig. 1 shows a bird's-eye view of a corner pole with two 600,000 C. M.
cables turning a right angle with the aid of four Kearney Cable Clamps.
Fig. 2 shows the same conditions with the aid of spliced joints. Let
us compare the two pieces of work.
The work on Fig. 1 can be done by two line men in 30 to 40 minutes
without the services of a ground man.
No cable is cut. No solder or
blow torches are used. All that is necessary is to clean off four inches
of insulation for each clamp, and clamp them to the bare surface of the

There

no waste cable.
Fig. 2 can be done by two line men, and a ground man
to tend the blow-torches and keep the solder hot, in not less than two
hours, maybe more. They must cut the cable in four places (maybe some
saw blades will be broken doing this). From 10 to 12 feet of cable will be
wasted at each splice (maybe more). Figure up this cost on 20 feet of 600,000
C. M. Cable. Then there is the solder and the extra tape and gasoline
needed. (Think of the danger of gasoline, not only to the men but to
property.) A splice creates line loss, and is never as good as the solid wire.
Kearney Cable Clamps are much cheaper, more durable, stronger, save time,
labor and material. Increase value of scrap cable. 25 or more will be shipped on 30
days' trial, freight prepaid. Ship them back If unsatisfactory. Pay for them
wire.

is

The work on

no better

strain,

socket

made.

is

P

Every

&

S

otherwise.

W.

has

the

screw

N.

MATTHEWS &

Edison

Alse

BRO., M *°re"r

r 203 N. 2d

Manufacturers

St., St. Louis,

Mo.

of

Stombaugh Guy Anchors
0-K Sleet Cutters
Hold Fast Lamp Guards
Hargls Splicing Joints
Callahan Cable Rollers
ALL PATENTED

shell fastened

securely with large

WHITNEY

headed screws*

The

Hot Wire Meters
are the ideal instruments for
the measurement of alternatThey are uning current.
affected by changes in temperature, are equally correct
on direct current and on varying frequency, and are not

can't

shell

pull out*

affected by

magnetic

fields.

The ammeters of this type
work on shunts. Made in both
portable and switchboard
forms.

PASS

Send tor description of
mechanism and prices.

$ SEYMOUR

Whitney

Electrical

Instrument Co.

Macbado <S Roller, Qen'l Sales Agents
203 Broadway,
Monadnock BIdg., Chicago

New York

Inc.
56 Boyd Ave.
Solvay, N. Y„ U. S. A.

ELECTRO-MAGNETS

Sales Offices:

New York

Chicago

San Francisco

UCtNsas'oFTHL

xc covnriMPTfr.

Af/?cV«f rco

'
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rf£b Ornamental. /£cA

"7 Arc

Lamp

f"

Prometheus

Poles
In Iron

Electric Cooking

and
Heating Apparatus

Arc

Lamp Brackets
ORNAMENTAL

ELECTROLIERS

Appeals to

for public buildings,
hotels, etc.

the Eye and Attracts
the Housewife

la bronze and Iron
Catalogues on application

THEJ.L.MOTT
IRON WORKS
84-90

Beekman

St

New York

I

Copyright, 1905

Copyright, 1905

by The

by The J. L. Hott
Iron Works.

J. L.

Mott

THE BEST DEALERS
HANDLE THE EDISON
BATTERY AND SPARK COIL

Ironworks

Dealers in business to stay carry the Edison Cell
Coil, because this cell and this coil
satisfy the customer and he comes back to the store.
When the cells are exhausted he returns to buy Edison
Renewals the cheapest form of battery energy. Because
of the thorough mechanical construction of the Edison
Spark Coil (it has no paper insulation to give way nor
iron binding posts to rust), it never fails to ignite the
charge.
Its correct and scientific design make it most
economical of battery energy.
This point was long
since proved by comparative tests on a large number of
spark coils and gas and gasoline engines, but recently,
in order to get a quantitive statement of the reason
why the Edison Cell and Coil give the most engine
revolutions for a dollar, we sent a lot of batteries and
coils to Prof. B. F. Bailey, of the
University of
Michigan, where there are the electrical instruments,
calorimeters, etc., to measure the energy output of the
coil and the heat appearing in
the spark.
Prof.
Bailey reports that

and the Edison

Star Expansion Bolt Co.
Makers of all styles of

Expansion Bolts

Toggle Bolts

Enameled Rings and

147

Cedar

Drills

Lake St.,
CH1CAQO

142

St.,

NEW YORK

The

best

made

TIME
SWITCH
on the market,
for turning

off

the current; op-

erated by an
eight days'
clock.

SORENSEN

P.

15 Durham

PI.

BROOKLYN, N.Y.

German

Silver

in sheet, wire,

rods

blanks, etc.

—

"83 per

cent of the energy of
the battery appeared as heat
in the spark when using the

Edison Spark Coil."
By

On

account of Pleas-

ing Design, Excellent

Workmanship, High
Finish.

It

looks

as

good as silverware
and is the Best Appearing Electrical
Heating Apparatus

in

the market.

To the
Central Station
Manager

We

want

to

.

make you

our special offer of ElecIrons in hundred

tric

Send

lots.

samples and
booklets. Let your salesmen carry them. They
for

increase sales of current.

reason of increased output we have been able

Edison Spark Coil from $3.25
Cell is the cheapest form of
battery energy, the Edison Spark Coil is the most

to cut the price of the
to $2.50.

As the Edison

economical.

Phosphor Bronze
Nickel and Copper Anodes

THE SEYMOUR MFG. CO.
Box

667,

SEYMOUR, CONN.

*%'&%

TELEPHONE TROUBLES
DO YOU HEED ONE
Itetrloll* Pub. Co..

tk

IN

YOUR BUSINESS?

507 Marquette

Bldg.,

MANROSS'\

Chicago

The Edison Primary Battery is the best for all
purposes.
Its well thought-out construction makes it
easy to set up and handle, while it is the only kind of
cell that stands up to its work without loss of voltage
It is sold in large
to the end of its guaranteed life.
numbers for Slot Machines, Railway, Mine, Fire and
Burglar Alarm Signals, Phonographs, Sewing Machines,
Motors, X-ray and Cautery Outfits, Telephone
and Telegraph Use, etc. Edison dealers are supplied
with abundant printed matter, covering all uses, and
the inquiries from our extensive advertising are turned
over to him.

Fan

To the Dealer
We have a special propyou.
Write
get information
relative to our Representosition

ative

of

WRITE FOR TERMS

Sample Assortment

Prometheus

at greatly

reduced

goods,
price.

They make
an
tive

HAIR SPRINGE

for

us and

attrac

-

window

display.

Address

Edison Mfg. Co.
ORANGE,

7 Lakeside Avenue
31

Union Square,

New York

304

Wabash

N.

Ave., Chicago,

25 Clerkenwell Road, London, E. C.

The
Prometheus Electric

J.
III.

Company
240 East 43rd

St.,

New York
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purposes
^TflRAHF
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VI
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flB

Manufactured by

i

"

RATTFRIF^
ItPfl
klulLW

I

I

THE WILLARD STORAGE
TTERY co
CLEVELAND. OHIO

I

-

$0

t*

RELIABLE

Nattnnal laifenj (Eomjrattjj
ELECTRIC STORAGE BATTERIES
Branch

NEW

Offices:

BUFFALO,

YORK, CHICAOO

YOU ARE INTERESTED

IF"

WRITE!
and

-jam the

STORAGE

IM

IT

WILL RAY YOU TO

WRITE!!
WRITE!!!
the MUCH CONTESTED BUT
of

Details,

VICTORIOUS

HENSEL STORAGE BATTERY

."
.

JOHN

Merits

I

N. Y.

A.

HENSEL &

CO.,

and 13 ELDREDGE COURT, Hear Michigan Avenue

II

CHICAGO

The fc/fow wML/G/trM6 T/?0(/BL£S
due fo poor Car6on<5 YOUore f/re/ne/t
we are /oo/r//7g/br ffle /rexf f/me yoc/
order Cor£o/7<5 <5pec//i/

COLUMBIA
TroubiQ

and </oa

yv///

mar SM/L£<5

wsfeac/offftOWm.
r/?ey

al vya ye

<5A T/ery^

A/at/oa/al Carbon Co.
Clevela/vd, Ohio.

JEM SHADE HOLDERS
Rigid at any angle

Applied in a second
Self-centering
Four points of support
No loosening from shock

No screws to lose
No tools required
Simple, Strong, Secure

(SEND FOR SAMPLES; 1%

JEM SHADE HOLDER

in.,

2a

in.,

3M

in).

CO.. 13 East 30th

St.,

New York

AN ORDER FOR ONE STANDARD PACKAGE

Renewed Lamps"

"Boston
will prove to

Send

at

once

money can be
PRICE LIST and

you

for

that

saved.
particulars

City.

BOSTON
INCANDESCENT

LAMP CO.
DANVER5, MASS.

October

6,
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General Electric Company
Self-Cooled Oil Transformers
Conservative

rating

Large overload capacity
Uniform and low temperature
Rigid and fire=proof tank construction

Moisture=proof impregnation

of all

coils

Notable features of the
General Electric Company's Large

Oil-cooled Transformer in

Coil

Pancake

Complete.

Coil

on Form.

Corrugated Case.

Self=Cooled Oil Transformers
The insulation is reinforced on the outer conductors
the coils where they are subjected to the potential
strains produced by line surges.

of

Every surface
the

oil,

assuring;

Chicago

of

each

coil is

exposed to the action of
temperature.

minimum and uniform

Office:

Monadnock Building

Principal Office:

The well-known "pancake" coils are used exclusively in
these large oil-immersed transformers. This type of coil was
originated by the General Electric Comj-any, and secures
low voltage strains between layers and uniform heating.
Every layer of conductor is protected by a layer of mica.
No layer is more than three-quarters of an inch in width.

Schenectady, N. Y.

Sales Offices in

all

Large Cities
1 97

WAGNER ELECTRIC
Main

Office

MFG. CO.

and Factory, ST. LOUIS, U.

S. A.

CONTRACTORS' ATTENTION
WE DO NOT

BUILD SWITCHBOARDS. We build instruments for you to
to p\it on yo\ir boards. We do not attempt to sell you instruments and then enter
into competition and underbid you on the price of the boards. If we did this, we
could possibly get a good many switchboard orders, as we could sell instruments
cheaper to ourselves than we could to contractors.
We come to you, asking your support in the instrument line, guaranteeing
not to compete with you on your switchboard business, guaranteeing to give you

good instruments at a reasonable price.
We solicit your patronage with a full line of switchboard instruments, which
we can ship from a large stock. Our Bulletin No. 67-H will tell you more about this.

Transformers
Polyphase Motors

Portable Instruments
Single-Phase Motors

SALES OFFICES IN ALL OF THE PRINCIPAL CITIES

:
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EDISON LAMPS

October

6,
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ADAMS SECONDARY GENERATOR
a money-saver and a practical de-

is

vice for operating annunciator systems,

Can be Obtained Promptly

and

gaslighters

of

bells

kinds,

all

without expense after
Wherever an all-day

absolutely

once installed.

Factory Facilities
and Large Stocks insure quick

can be employed to immense advan-

and accurate delivery.

tage.

Extensive

alternating

is

Write

available this instrument

for bulletin.

"EVERYTHING ELECTRICAL"

All

THE WESGO SUPPLY CO.

GENERAL ELECTRIC COMPANY

Types Bad Varieties

Limps
Street Series Lamps
Miniature Lamps
Regular Multiple

Main Lamp Sales

Ft.

Office

HARRISON, N.

Worth, Texas

MO.

ST. LOUIS,

J.
(477)

Of

|(>Arill[\l)
x \*s
*Aw.rm.*-*»v

!\/\
* I

the best materials and

CHICAGO MICA

is

your new machines.
good insulation— made out of

work as well as

u

,

s

In

MICA

sold at reasonable prices.

VALPARAISO, IND.

CO.

all

Form

Qualities* In any
at Lowest Prices

EUQENHf MUNSELL AND CO.
NSW YORK and CHICAGO

INSULATION
Micanite, Litiotape,

Cloth and

M.

I.

is

C, Compound, Empire

For Years

Paper,

That

the

Standard.

CO., Originators
MICA INSULATOR
CHICACO
NEW YORK and

Insulated Electrical

CENTRAL STATIONS

For

Wires

GENERAL
New

42 Broadway,

ROEBLING'S SONS GO.

A.

3-in-l

171-173 Lake Street

^S0Nf

SPOT

SP 0Tc5^

L.

York

'AMERICAN

Measure low and high voltagest
besides amperes and ordinaryresistances. They are inexpensive and reliable. Send for catalog of portable and switchboard voltmeters and ammeters.

SPOT

HIGH-DUTY"

VOLT-

AMMETERS

Trenton, N, J.

CHICACO

PUUR

STORAGE BATTERY CO

and Cables

JOHN

TRADE MARK"

M. PIGNOLBT
New York

78-80 Cortlflndt St.

"iRE

THE BEST;

Send

for

jj

STORAGE
CELLS

descriptive Circular.

AMERICAN BATTERY CO.,
Eoro

171

ioa9.

S. Clinton St.,

Chicago,

YOU PCE>E>I> IT!

r

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, B QSTON MASS.
,

Gale's Commutator

Compound.
Over

25,000
miles
use

in

aen

Trio Rail Inint Pn
lib ndll JUIIIl OU.,

_ wR

Offices: 29

W. Ulh

NEW YORK

I

-

The Only Article Thai Will Prevent Sparking.

Write

am
St.

CITY

p-j

m

for

Will keep the Commutator In good condition and prevent cutting.

Catalog

Branch Selling Agencies:
Denver, Colo.;Pittsbarg,Pa.j

Chicago,
St.

111.-,

louis.Mo.;

Cincinnati, 0.,
Paul, Kim.

8t.

Ky.l
MCLUrlnHll

THE BABCOCK & WILCOX

CO.,

36 FEDERAL STREET.

PHILADELPHIA, 1110-1112 North Am.
SAN FRANCISCO, S3 first strut.
PITTSBURG, 1218 FRiex aunoiNa.

NEW ORLEANS,

bld*.

339 Caronoeict strict.

1

the brushes.

V

UUijRoom4ll,

85

Inter

Ocean

bidg.,

130 Uearborn

St.,

CKICAWO.

Liberty St., N. Y.

STEAM

CHICAGO, 1215 Marquette BL.a.
ATLANTA, Empire Bldq.
CLEVELAND, 7oe New englan. bi»*.

MEXICO CITY, T AVEHI.A Juarei.
HAVANA, CUBA, it M oili » u

gum

WATER TUBE
STEAM BOILERS

BRANCH OFFICES:
BOSTON,

Absolutely will not

Send 50c. lor trial .tick.
per dozen.
FOB SALE BY ALL SUPPLY HOUSES OR
Sole Manufacturers,
CIIIIAII ft. OA

50c. per stick. 85.00

SUPERHEATERS

h«i«r>

ZOO Pounds Working; Pressure

Our Book, STEAM, mailed
on application.

free

:

October

6,
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FRANK N. PHILLIPS, Pres.

EUGENE

8.

PHILLIPS, V.

P.

C. H.

WAQENSE1L,

Treas.

C. R.

REMINGTON,

13

Jr.. Sec.

AMERICAN ELECTRICAL WORKS, ARTISTIC PORCELAIN COMPANY
PROVIDENCE,
TRENTON. NEW JERSEY
BARE AND INSULATED ELECTRIC WIRE,
It I.

ELECTRIC LIGHT LINE WIRE,

Manufacturers

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder arid Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

Electric Specialties in High

CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson, 26 Cortlandt St
Chicago Office, F. E. Donohoe, 185 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES AND FACTORIES, PHILLIPSDALE. R. I,

New York Stobe, W.

Anti-Volt
^^^^^^^^^^^^^^^^^^^
INSULATING COMPOUND

p™cL £ TY

B8II

Interest

i

For Pot-Heads. Wire Joints, Armatures, Field

Anii-Volt Mf*. Co., 72 and 74

Wabash

of

Grade Porcelain

YOU?

Coils, etc.

We

Ave., Chicago.

manufacture a beautiful quality of white, thoroughly

vitrified,

tough porcelain, especially adapted to electrical purposes.

Cor-

respondence solicited and prices quoted on application.

CIRCUIT

NATIONAL CODE STANDARD

BREAKERS
AJ-L

"0. K." Weatherprool lire.

STANDARD TYPES AND

BUILT TO SPECIAL DESIGNS

Slow- Buraing Weatherprool

The Switchboard Equipment
and Ideal Wire,

Company
BETHLEHEM,
Ask
CLEVELAND: Crosby,

Craft

&

for Bulletins

Prices

PA.

and Samples on Application.

and Low Prices
CHICAGO: Francis Raymond

Co.

Phillips Insulated
As your ad in the 'Western
you will never be blue.

Electrician will be

Office

read,

and Factory: PAWTUCKET.

Accurate Tactometers

There are Thousands of Things
that can be done CHEAPER and

Vertical

BETTER

scales

graduated

requirements.

They

are

adaptable

CONDULETS
than any other way

rotary

machinery.
Full particulars of

our many
types
furnished

upon
application.

Send for
catalogue.

fills

catalog

trician published J 042

LARGE

pages of
matter and

J575 illustrations.

The Type "F M

This

PORCELAIN

or about

COVERED

words.

ENTRANCE

amount

FITTING

$2

technical

On

the

to

see
a

now

it.

New

3126 columns

is

3,000,000
Equivalent in

to

23 average

Books.
book basis $46

worth given

for

$3.

thousand

you

are not a sub-

scriber,

send in your

If

ready.

Crouse-Hinds Co.
70 W.

Elec-

For instance

covering

styles, all sizes,

order

now.

JACKSON BOULEVARD

CHICAGO

NIAGARA
Niagara Falls, N. Y.

In 1905

reading

the requirement so well that

we want you

COMPANY

I.

The Western

to all
classes
of

Tachometer & Instrument

R.

with

in

accordance
with
customer's

Wire Go.

NEW YORK

SYRACUSE

CINCINNATI

Western
507 Marquette

Electrician
Building, Chicago'

'
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WANTED, FOB
WAST

similar

ments

words or

(jo

advertise-

/ess),

additional

insertion;

$1.50

ELECTBICAIi AIVO STEAM MACHINERY, GUARANTEED, and at a
PRICE considerably lower than for

an

words

jc each,
advertise$1.00 an in-

POSITION 'WANTED
ments

-words or

(50

sertion; additional

POSITION

less),

words

MACGOVERN &

ROSSITER,

SAIiE and

COLIIIIN

WANTED

connected to Williams vertical
non-condensing engine 18x26.
K. W. General Electric generator, 60
cycles, mono-cyclic, 2,400 volt, 200 RPM,
direct connected to Ames horizontal, compound engine, 15* and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt, 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

Engineer, expert electrician, technical graduate
Seven years' experience operating and erecting
light and power plants. Familiar with all types
of modern apparatus. Youns married man, preAddress Box 638, care of Western
fer Ohio.
electrician, 607 Marquette Bldg., Chicago.

POSITION WANTED

BELTED

C GENERATORS

A.

1136— 100 K. W. General

1

1500

General Electric,

1

1500

Warren-Medberry,

2

1500

1

2500

1

5000

75 K.W., two-phase, 1100 or 2200
volts.
Gen'l Electric, 125 K.W., three-phase type, A
T B, revolving field.
Westinghouse 250 K.W., three-ph., revolving
Held, 6000 volts.

I

3
1

Westinghouse, 1,100-2,200
12-120-1375.

1

K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1250.

1
1

volts, class

1

1344—90

go,

WANTED

WORT HERN VARIABLE SPEED MOTOR

thoroughly capable shop superintendent.
One familiar with designing and manufacturing knife swltcbeB, tablet boards and switchboards, to take chargeof a manufacturing plant
in St. Louis. In answering, state age, experience, references and salary expected. Address
Box 656, care Western Electrician, 507 Marquette Building, Chicago.

A

*'

NORTHERN ELECTRICAL MFG.

who

-

-

21 East Fifth St., St. Paul, Minn.
403-406 Atlas Bldg., 604 Mission
San Francisco, Cal.

POLISH

TOOLS

KLEIN'S

For Electrical Workers

and Line Builders,
MATHIAS KLEIN & SONS.

produced.
Will sell outright or might sell working
interest to right party. Write for price if in-

81 W. Van Huron.

Chicago,

St.

III.

3

R.

YAZOO
•

&

MISSISSIPPI VALLEY R.

full

Hoffman

c.

CLAIR,

Park Row, Chicago,

I

St. iHDIflrJAPf

THE
^

We have for sale, ready for immediate delivery,
the following electrical apparatus and engines:
One Benton No, 13 generator, 110 volts, 40
amperes; with this generator a New York
safety engine, 5x6; one Northern, 125 volts, 15
K. W., 1,125 R. P. M.; one four-circuit switchboard; one No. 12 Benton & Sons M. P., speed
1,000, 200 amperes, 125V. one 9x8 Bailey & Sons
vertical highspeed automatic cut-off engine.
This material is all in flrst-class operative condition ready for immediate shipment. CLINTON
GAS LIGHT &. COKE CO., Clinton. Iowa.

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any C, P.
lamp at any height or angle.
St.,

Boston, Mass.

"Practical and to the Point"

Something
'7

THETELEPHONE HAND-BOOK

Park

PI.

and

Electrical
14

for

Everybody
CHICAGO:

Murray

188 Fifth

St.

Factories: Jersey Glty,

N.

J.;

Ravenna,

Ave.

Ohio

By Herbert Laws Webb.

When

160 Pages, 133 Illustrations,
Price $1.00.

freely;

a

SPRiNdriELDVoHib.

.

.

W. JACKSON BOUL.

Tel.

Main 1664

CHICACO

Electrical Supply Co.

NEWYORK:

ALL THAT NEED BE SAID OF

R0BBINS"& MYERS '"'•*
CO.

Experimental Work a Specialty

71-75

Manhattan

man's

when he

electrical

ideas

flow

discusses electrical sub-

for those interested In telephony.

jects intelligently

and

glibly,

you

will be

pretty safe in assuming that he keeps in

touch with electrical progress by perusing

FOREE BAIN
Telephones
Patent Lawyer and Expert in Electricity and Mechanics Automatic 3792
29 Years' Practical Experience as Electrical and
Harrison 792
Mechanical Engineer and Expert in Patent Causes

FOREE BAIN & MAY

s "' t69

« «ci?IC«s adno

Trade Marks, Label*, Copyrights— Corporations. Patent
REFERENCES BY PERMISSION
Hon. James H. Eckels
American Terra Cotta and C. Co.
Ex-U. S. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip. Co.
Hon. Edw. S. Lacey
and H. H. Gross, PreBt., Chicago
Ex-U. S. Comptroller of. Currency
Atlas Railway Supply Co. and
Bankers National Bank, Chicago
Jas. G. MoMichael, Prest., Chicago
Hon. Charles G. Dawes
Ex-U. S. Comptroller of Currency
Automatic Fire Protection Co.
Central Trust Co. of 111. Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-U. S. Secretary of the Interior
Bankers National Bank, Chicago
Atlanta, Ga.

GEORGE T. MAT, JR.
Patent Lawyer and Solicitor of
U. S. and Foreign Patents
k B,ock

PATENTS

and Trade Mark Causes
Swedish-American Telephone Co.
West Jackson Boul., Chicago
Earth Manufacturing Co.
Elevators, Milwaukee, Wis.

The Knickerbocker Company
Dust Separators, JackBon, Mich.

Twin City Kapid Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

the Western Electrician 52 times a year.

CHICACO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
Work of All Kinds
.Correspondence Solicited.

111,

R. HOFFMANN
EMILAND
M MODEL
MACHINE WORKS

FRANK W. MORSE
Room 301, 116 Bedford

;

High-Crade Machine

R.

information and descriptive pamphlet address

For

HE WELL MADE AND YOUVlLIKE THE»
OR ALL DIRECT CURRENT CIRCUITS

FOR SALE

CHICAGO.

R.

AND THE

MOTORS -DYNAMOS-FANS

SIDELL ELECTRIC LIGHT, COLD
STORAGE & ICE CO., Sidell, 111.

Bldg..

THE ILLINOIS CENTRAL

ARD

terested.

507 Marquette

St.,

M.KLEIN & SOU.
Send Zc stamp for new catalogue No. 6 of

ice plant, of which 5 tons
refrigerating capacity and 5 tons used for
manufacture of ice.
Building 48x104 feet, located on three acres
of ground in town; two boilers of 100 H. P.
Sidetrack
each; coal $1.50 per ton in house.
to plant. More demand for Ice than can be
is

CO.,

Communities,

ON THE LINES OF

Pa.

caw

month.
Henry Vogt 10-ton

PUBLISHING

Healthful

Conditions,

Industrial Commissioner.

I I Geo.W.
Z95.E.Washingto m

;

ELECTRICIAN

Labor

j.

U.S. METAL

up-to-date Electric Light, Cold Storage
and Ice Plant in town of 1,000 inhabitants;
everything first class modern 60 K.W. Westinghouse alternator; Gen. Elec. switchboard; new
110 H. P. Erieco automatic engine. 1,000 incandescent lamps in use; average flat rate 45
cents each; good city contract, $82.50 per

Cloth,

Good

Rates,

Freight

Favorable

WISCONSIN

*fc*****tf*a

Braunfels, Texas.

An

The book

Satisfactory Inducements,

771

FOR SALE OR TRADE

IS

CO.,

Monadnock Block, Chicago, 111. -.
801 Land Title Bldg., Philadelphia.

Boston, Mass.

LANDA ELECTRIC LIGHT AND
New

-

DISTRICT OFFICES: 425
1236 Wells Bldg., Milwaukee, Wis.
29 Broadway, New York.
200 Equitable Buildin

be competent to take care of the plant, also the
line, and do what little house wiring tbere is
to be done and watch the line and the plant
and keep everything in good repair. Only nonunion man of good character, ability and moral
habits, and not addicted to drink or cigarettes,
CO.,

OFFERED
LOCATIONS

ENGINEERS— MANUFACTURERS

MADISON,

;

POWER

^MTS"

WITH

electrician,

wishes to secure a permanent position as
manager of a waterpower electric light plant
In this town of about 2,500 inhabitants, with
about $75.00 per month salary. Plant consists
of 1 200 K. W. Westinghouse A. C; 1 75 K. W.
Westinghouse A. C. 2 25 K. W. D. C. Machines.
Our mill operators look after the running of
the plant night and day. The incumbent must

need apply.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

J*

machine tools, fans, pumps, blowers, etc., enable increased
production and reduced operating costs. Northern variable speed
apparatus operates from any ordinary 2-wire single voltage power
circuit and affords variations as high as 6 to I.
See Bulletin No. 2553 and understand why the most experienced and successful shop men in America specify Northern
Motors for the equipment, of their machine tools.

WANTED
A competent young working

CO.

Sts.

CHICACO

NewYork

f_f*^_*__l_*

CYCLES

and Lincoln

Cor. 16th

Purposes.

ry

133

GREGORY ELECTRIC

Machinery For All Power Station

One

if

TO

Lights
BOO Westinghouse, 45 K.W., latest type.
1200 Westinghouse, CO K.W., 1100 volte.
1200 General Electric. A, 60, 1100 volts.
2000 Wood, 100K.W., type W. A. L.
240 Westinghouse, 120 K.W., 1100 or 2200 volts.
2400 General Electric, 120 K.W., type A S., 2200 v.
2400 General Electric, 120 K.W., type A, 120.
3000 Stanley, inductor type 150 K.W., two-phase.

We

single-phase, 2-

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low prices.

B., class

or

1100

are now located Id our new shops, tne
largest Repair Shops In this country. Send
for our flonthly Bargain Sheet showing complete stock with net prices,

ALTERNATING CURRENT MOTORS.
25-cycle, 60-cycle, 133-cycle,

K.W., two-phase,

Westinghouse,

125
1

volts.

60-

75

2200 volts.

•

1279—120 K. W.

K.W., three-phase, 3300

75

volts.

10-75 900.

Electric. 2,300 volts

WANTED
or two first-class erecting engineers capable of handling large electrical machinery.
Good salary and opening for capable man.
National Brake * Electric Co., Milwaukee, Wis.

Westinghouse, 45 K.W., single phase.
Westinghouse, 60 K.W,, two-phase, 1100 volts.
General Electric, 75 K.W., three-phase, 2200
volts.

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

8-100-900.
1448—70 K. W." Thomson-Houston, 2,200 volt,
class A-70, 515 RPM.

type A. T.

000
1200
1500

volts, type A. M., class 12-150-600.
K. W. Westinghouse, 2,200 volt, class

class 12-150-600.

Am

Lights
1

2
2

1219—75

Cycle, 3-Phase.
8476—450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,

Position wiLh a manufacturing concern of

electrical goods in saleB department. Have had
several years' experience with well known
electrical supply houses as department mandesirous of making a change to go on
ager.
the road. Best of references given. Address
Box 657, care of Western Electrician, 507 Marquette Bldg., Chicago, 111.

ALTER NATORS-60 CYCLES

465 RPM.
7634— Three 180 K.W. General Electric, 1,040
volt, type A. S.,form A, 600 RPM.
1823—150 K. W. General Electric, 1.040-1,150

6399—250

1906

6,

For Sale—Bargains

Inc.

poles,

direct

As chief engineer, electrician or superintendnetol alight and power company, by first-class

CO.,

60-Cycle, 3- Phase.
1763—240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232—75 K W. Westinghouse 2,200 volt, 720
EPM.
60-Cycle, Single-Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16

the game apparatus purchased from
the manufacturers.
DIRECT CONNECTED A. C. UNITS.
6770—400 K. W. Westinghouse generator ,60
cycles, 2-phase, 1,150 volt, 150 RPM,

2C each.

October

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUCHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

October
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DIRECT CURRENT

SHOP TOLAMPS
WEAR
BUILT

Don't Stop!

Keep On!

Read!

FEATURES

Improve!

ELECTRICIAN PUBLISHING CO.
507

MARQUETTE BLDG.

Indestructible

Publishers and dealers of electrical book*

Coils.

Accessible parts.

BY

Simplicity of
Construction.

\

Wrigley
Toggle

Low
Low

Initial Cost.

Cost of
Maintenance.

Bolt,
%

Catalogue Ready

Manufactured By

AMERICAN
ARC LAMP GO.

Write for
particu-

sample

lars,

and prices

KALAMAZOO,

of

MICH.

this bolt.

The
Thos. Wrigley Co.
300-6 Dearborn St.,

CHICAGO.
LOS ANGELES.

THE W.
1

R.

CARTON

18-132

CO., Agents

W. JACKSON BLVD.

CHICAGO
Cope's
Remember

Patent

Quick

Coupling

Conduit

Rod

these rods have ao lost

notion.

These -Couplings are of Steel and
-re made in the best possible manner

GET BUSY!
Write for list of persons using tnci>
rods— 2o,ooosold since May 1002. Mad$
.

3 ft.

and

4 ft.

lengths.

Price,3*t.
rice, 3 ft. 75 cents.4
cents, 4

Patented February

ft.- 85
i
-.. cent?
a+, 1903.

SAVE YOURSELF TROUBLE.

Put Your Wires Underground.
277 Broadway,

3244

PHILADELPHIA, PA

North Fifteenth Street

Easy
is

C. M.

ELECTRICIAN
WE WILL TELL YOU HOW

507
Marquette
Building'

It is

Union Trust Bldg.,
CINCINNATI

ELECTRICIAN

WESTERN

that high standard required in all high-class work.

CEST

WESTERN

CAN BE MADE BY SECURING
SUBSCRIPTIONS TO THE

Money
"Flexduct"

NEW YORK

very

flexible,

a

Chicago

high insulation, and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, always usable

to highest

degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

CHICAGO

SAN FRANCISCO

WESTERN ELECTRICIAN

i6

JACKSON, C.
JACKSON, M.

DUSALO

c
WILLIAM I.

When

1,
t,

»> iLICTHiOAl

NSINEIIIS

(cmo>N

•••icty or mcchanical inoinimc
AMERICAN lOOICTr OF CIVIL I»«IBC[««

EXPERTS

ENGINEERS.
H

&

MAIN OFFICE:
118 Liberty St.,

New Dynamo
By
This

Tenders' Hand=Book.
F. B.

name indicates, a

NEW

'

El

j

j

J. P.

DEVINE CO., BUFFALO, N. Y.
428 MOONEY-BRISBANE BLDC.

ADVERTISING APPROPRIATION AND YE SHALL REAP INCREASED BUSINESS

ioPR.

ijlajt".

BE

Direct and Alternating Current
'

Motors and
Generators

1

ifflf'IBrP''

«!Jy,

kflffil
9flj/JMl

If

.

LARCEST ELECTRICAL FACTORIES II U. S. ANE
USE 0UR-THE PASSBURG-SYSTEM.
INVESTIGATE— YOU MAY BE SURPRISED.

AS YE SOW SO SHALL YE REAP
fc*.^

1

St.

AND
IMPREGNATE

BOOK, much more complete than

507 Marquette Building, CHICAGO.

Wtr- ±t 77

766 Folsom

Type Page

Electrician Publishing: Co.,

SOW AN

7 Otis St.

HICH TENSION TROUBLES ?

BADT.
Size of

SAN FRANCISCO:

BOSTON:

WMCBBftJ IM g«j«£.- M

New York.

Flexible Cloth Binding.
5 1-2x3 inches. Price $1.00.

M^ff

Raven Black Core

INSULATED WIRE COMPANY,

Illustrations.

as the

ELECTRICAL,
STEAM,

TRADE-MARKS on our tagi. We also manufacture Grimshaw and Competition Tapes and Splicing Compounds.

the
old one, -with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 13,000 of the new.
is,

Engineering

HIGHLAND PARK COLLEGE, DES MOINES, IOWa

Raven White Core
the above

NEW YORK

aa6 Pages, 140

when he

Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

Grimshaw
P*« inspection and carry

114, 116

1906

MECHANICAL,

a man's electrical ideas flow freely;

52 times a year.

HADiaon wis.

ALL OUR WIRES

6,

CIVIL.
discusses electrical subjects intelligently and glibly, you Complete and short courses. Thoroughly equipped
engineering shops. Shop work from tke bewill be pretty safe in assuming that he keeps in touch with
Short courses in Steam and Electrical
£Inning.
naineerinE. Expenses low. Accommodations the
electrical progress by perusing the Western Electrician best. School all year. Students may enter any time.

HEMPKR0

WUICAII INSTITUTE

October

r
-.58

Independent Light and Power Co.'s Plant, Qulncy,

K

BULLETINS SENT ON REQUEST

National Brake

& Electric Company

MILWAUKEE
III.

QENERAL SALES OFFICE:

51P First National Bank Bldg., Chicago

October

6,

WESTERN ELECTRICIAN

1906

CLEAN BOILERS
keeps

off,

it

stops corrosion

and foaming.

DEARBORN DRUG
228-234 Postal Telegraph Building, CHICACO,

BUCKEYE ENGINE
SALEM. OHIO.

AASIVI.

ILL.

17

Dearborn Water Treatment
made

to

suit the

Send gallon of water

&
W.

case takes off the scale,

for analysis.

CHEMICAL WORKS,

EDO/XR,

Telephone: Harrison 3930 and 393

F-<

DOES THE WORK

Co.

Dixon's
phite Brushes

U.S.A.

Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

™

Convenient— Non-Corrosive— Effective

We also make

Joseph Dixon Crucible Co.

the famous Crolius Commuta*
Compound; eliminates sparking and all
commutator troubles.

tor

>

E. R. CROLIUS fc SON
6419 Peoria Street
CHICAGO, ILL.

IN

g?
1906

HARTFORD STEAM BOILER
£•
INSURANCE COMPANY

THE WORLD.

INSPECTION

SEND FOR ILLUSTRATED CATALOGUE.

30th

ANNUAL STATEMENT
JANUARY

1,

1S06

CAPITAL

\EG

trademarks

Jh E

RESERVES
ASSETS

2200 WASHINGTON AVE.,PH'LADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS, SHEETS, etc.

''/ujjbSu-itiuny"

/\
r

^

'

Conveying,

Rock and Coal

METAL

Power Transmission, Screening, Crushing Dredginq.
Coal Cutting, Hauling and Washing Machinery,

Drilling,

The Hartford is now doing nearly nine-tenths of the Inspection and Insurance of Steam Boilers in the New England States, and nearly two-thirds of the
entire amount done throughout the United States.

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

OKI

(T

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

EAM
MONADNOCK

IM
IM.

and does

The Hartford is the only company whose entire assets and resources are
held'exclusively for the protection of steam users, and the payment of losses
occasioned by the explosion of steam boilers, and for no other hazard whatsoever.

XPERIENCE
IVI

of,

The Hartford is the only company whose entire talent and energies are
applied to the study of steam, to the scientific construction and installation of
boilers, and to their periodical inspection by expert mechanics.

OUR CATALOGUES ARE TOURS FOR THE ASKING.
TheJEFFREY M AN U FACTU Rl N G CO., Columbus, O., U.S.A.

IIOI

500,000.00
1,261,459.69
1,926,686.81
3,688,146.50

The Hartford is the only company which makes a specialty
exclusively, a steam boiler inspection and insurance business.

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.
Elevating.

JEFFREY

— DELTA

S

SURPLUS

PHOSPHOR BRO NZE SMElTINGCO.IJMITED,

j

]

^j

DXX

1866

'

.-.••a

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

1.

CHICAGO,

Y

II

SAMSON TURBINE
HIGH EFFICIENCY at ANY GATEAGE, QUICK
SPEED and GREAT POWER are the three essential points
demanded

of a turbine driving generator.

No

other turbine

maintains these three points to such a high degree of perfection as the

SAMSON.

THE JAMES LEFFEL &

CO.,

307 Lagonda

St., Springfield, Ohio, U. S. A.

N
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Men

Business

Like

Burlington Trains
The

chief reason

that Burlington trains run

is

They

with

business-like

only

handsome and comfortable,

may be

regularity.

depended upon.

And

the

are

not

but they
dining car

service just exactly suits.
Burlington Trains Leave Chicago for
St. Paul and Minneapolis: 9:20 a. m., 6:30 p.m., 10:50 p.m.
Council Bluffs and Omaha: 9:15a.m., 6:00 p. m., 11:00 p.m.
Denver, Utah and California: 5:00 p. m., 11:00 p. m.
St. Joseph and Kansas City:
6:10 p. m.
Similar Service from aia These

PHONE CENTRAL

Burlington

Tickets,
H. A.
p.

170

3117

220 Clark St., Chicago

CHERRIER.

P. S.

Cities.

City Passenger Agent

EUSTIS.

Passenger Traffic Manager.

J.

FRANCIS.

General Passenger Agent.

6,

1906

October

WESTERN ELECTRICIAN

igo6

6,

19

The Public Demand

KELLOGG
TELEPHONES

become so great that we have
double the size and triple the capacity of our factory in
order to supply enough equipment to keep pace with it.
for automatic telephone service has

had

to

Most

of the big,

new Independent Telephone Companies

starting in with automatic

equipment and starting

arc

ARE

right.

Older Independent Companies are displacing their manual
equipment by automatic as fast as the former is outworn or outgrown.
Why? Because the automatic system is a demonstrated
success because automatic service is ideal service, quick, sure
and secret; because the operating company can produce it for less
and sell it for more than manual service a double increase in

DISTINCTIVE
They are not

;

"JUST TELEPHONES

—

revenue.

Automatic equipment has a direct and positive influence on
the securities of telephone companies using

It

it.

makes the

market and more profitable to hold.
Our Automatic system has been adopted in the following
securities easier to

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Bellingham, Wash.
Berlin,

Germany.

Buxton, Iowa.
Mich.

Champaign,
•Chicago,

111.

111.

Clayton, Mo.
Cleburne, Texas.
Columbus, Oa.
Columbus. Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Mount

Olive,

satisfied

We think
Send

for

•«

so, too,

customers say there are "none so good."

and our Catalogs

Bulletin No. 8-F."

Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

Santa Monica, Cal.
Sioux City, Iowa.
South Bend. Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.

yours for the asking.

MANUFACTURERS OP
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES-POLES-LAMPS

Urh'ana, 111.
Ohio.
"Walla Walla, Wash.

Correspondence

Van Wert,

111.

New

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

Watch

Hill,

R.

solicited.

I.

Wausau, Wis.
Westerly, R.

I.

Wilmington, Del.
Woodstock, N. E'., Can.

KELLOGG SWITCHBOARD & SUPPLY GO.
CONGRESS AND OREEN

Automatic Electric
Van Buren and Morgan

show you why.

will

It's

Richmond, Ind.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.
Miamisburg, Ohio.

Cadillac,

cities:

Our many

CHICAGO,

Sts.,

Co.

CLEVELAND. OHIO

Keyetone Tel. Bldg.

ILL.

LOS ANOELES, CAL.
318 W. Second St.

Electric Bids.

ZABEL Q PARTyB
Selective

Ringing Telephones

are described
the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

CHICAGO,

BRANCHES
PHILADELPHIA. PA.

U. S. A.

Reduced Telephone Rates
IN CHICAGO

STS.,

in

our

If

BULLETIN
Just the thing for

SINGLE LINE TELEPHONES:
per month
$ 5. 00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

50

calls

23
all

Magneto Exchanges

AMERICAN ELECTRIC TELEPHONE CO.

:

:

:

:

State and 64th Sts., Chicago,

III.

Largest Manufacturers of Telephone Apparatus of
all

kinds.

:

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

:

:

line

$75.00 per
60.00 per

:

:

annum
annum

NICKEL SERVICE:
Direct
Direct

line,

20 cents per day, including 4

line,

15 cents per day, including 2 calls

Two-party
Two-party
Two-party

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER

calls

5 cents per day, including 3 calls
10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
#1.00 per month
line,

1

You Are
a Regular

So,

If

line,

:

:

Customer
If

:

Not, Will

You

Allow Us to Send a

Sample?

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

INTERNATIONAL TELEPHONE MFC. CO.

CHICAGO

»
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TROLLEY TIES
FOOT
Michigan White Cedar

7

Stock

Special Low Price. Quick Shipment
Thick 8 Foot Ties. Write for Delivered Prices
Inch
Also 5

PERRIZO & SONS

WHITECEDAR
RED CEDAR
^AS. F~.

Daggett, Michigan

I

J

BRUER,

PQ
l"Cw
POLES

CYPRESS
IDAHO CEDAR

i
(

KANSAS CITT-V, tVlO.

Cedar

TIES
MOSS

T. J.

ship more Idaho Pol«s than

POLES.
WHITE CEDAR,
RED CEDAR,

(k&S (Tk&sS

| ARE YOU LOOKING FORTROUBLE?
•
IF SO, GET A COPY OF

I TELEPflONETROCBLES
AND HOW TO FIND THEM
—IN—

3

Large Stock Constantly on Hand

CEDAR POLES

POLES

TIE CO., Security Building, ST. LOUIS, 10.

BOTH MAGNETO AND COMMON BATTERY
SYSTEMS.

„...„.

Price, 25c.

9th Edition Just Out.

Publishing Co.,

Electrician

Poles

CLINTONVILLE, WIS.

all

other dealers combined

WESTERN LUMBER and POLE

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANVWHERB

1906

IDAHO"RED" MICHIGAN "WHITE"
We

Oak

TORREY
CEDAR CO.,

6,

CYPRESS.

CO., Denver, Colo.

BERTHOLD
ft

TIES.

JENNINGS,

ST. LOUIS.

OAK, CYPRESS and

Chemical Building-

YELLOW

CEDAR

PINE.

POLES,
POSTS,
TIES

507 Marquette BuildlBft

<zua£t^y-&?f-

CHICAGO,

Cdtccjz^

Q^l

MICHIGAN WHITE CEDAR

POLES

BEST TO LAST.
40.000 Poles in stock.
W* ^J
^^
100,000-150,000 after April 1st.
We haVe been in the Cedar Pole and.Tie business 25 years

W.

STERLING & SON

C.

«kd

LOUD'S SONS

H. M.

CO.,

Au Sable, Mich.

TIES
Bay City

50,000 Trolley Ties at

yard.

MONROE, MICH.

CO.,

POLE DEALERS ADVERTISING

KELLOGG

MICHIGAN

IN
THE WESTERN ELECTRICIAN OBTAIN MOST EXCEL-

CEDAR POLES

WHITE

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

Quality and Prompt Shipments— Wholeiale Only.
Shipments by Rail or Car Ferry.

Send for "Booklet No. 3-F" giving shipping specifications and other useful data.

KELLOGG SWITCHBOARD & SUPPLY CO.. Chicago,

POLESTIESPOSTS
WE
WANT YOUR

III.

THE PORTER CEDAR©

INQUIRIES

SAGINAW, MICH.

ALWAYS

^Produce
JcersX
lesaler.5
ami Wholesale

yWhiteCed.
(e Cedar

\Jroducts

There's No Friction

I&ibregra0te>

Commutator Im

tor price

\
J

CM. WORCESTER

jr Yards "V
/feMicdMnseJW

t;Wrlt»lQ_ra copy of our TELEGRAPH

CO.

iMiinianj

•

Ontawjon

CODE FOR CCPAflPHODUOTSg

Idaho Cedar Poles

With the Fibre-Graphite Commutator Brush.
Being 90 per cent, pure graphite, it insures
low resistance, no sparking under a varying
load, and longer wear. There is no greasing
required. The Fibre-Graphite is therefore
the most economic brush on the market.

Send

-.PKOIAL PRIOE. OK .NJUk POLE..-

.

list.

HOLMES FIBRE-GRAPHITE MFG. CO.

Sbm&eitfyaXv^v

5155 Wakefield

II
\

Street.

Germantown, PHILADELPHIA.

PACIFIC

COAST POLE

CUNNING FOR YOUR BUSINESS
I.

J

Hunters from an parts of the world are
n ow In Maine gunning for large game, but
e are here always and gunning for large
vfders

—Winter-cut
and we
Black P —
are

getting

th^m

Pins and Brackets go froi
hunters camo. Give us your order and
realize

what promptness means.

Correspondence Invited. Special Work Our Hobby
MAINE HUB AND MANUFACTURING COMPANY,
.WEST SEB00IS, MAINE

Wertern Sales AtjenU: THE W. R. GARTON COMPANY, 111-132 Jackson Blvd., Chicago.

Catalog

on Electric Heating

FREB.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAY

eSTABLlSMEO

1662

WM. MUELLER COMPANY
MARQUETTE

CnlCAGO.
SEVENDISTRISUTINQ YARDS

1211-12-13

BI.0G.

I

PRESERVE YOUR COPIES

HEATING APPARATUS
"R"

ceoAR poles

111.

IIVB
ELECTRIC

sSS^SPl^II
jjBasiBj SjsSSF

1

Strictly

SPOKANE, WASH.

CO.

Simplex Electric Heating Co.,

"'*?'•

WESTERN ELECTRICIAN
BINDERS $1.00 EACH.

ELECTRICIAN PUBLISHING
Suite B07 Marquette Building,

-

-

CO.,
CHICAGO.

October

6,

WESTERN ELECTRICIAN
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Westinghouse
High and Low Voltage
Trolley Line Material
For Single and Double
Catenary Construction

For Direct Current
Traction Service

Section Break for Direct Current line.

Section Break for Single Catenary Line

Thoroughly Tested, and Designed to Meet

Westinghouse
Atlanta

Buffalo

Boston

Chicago

Cincinnati
Denver
For Canada: Canadian Westinghouse Co.,

Baltimore

This

Is

Requirements

Electric &[1iV\fg. Co.
Los Angeles

New Orleans
New York

Minneapolis

Philadelphia

Detroit

Cleveland
Dallas

All

Ltd., Hamilton, Ontario.

Mexico, G.

Pittsburg
St.

Louis

Salt

&

Lake City

O. Braniff

&

San Francisco
Seattle

Syracuse

Co., City of Mexico.

the Gas Engine

That Is Revolutionizing the Power Generating
Equipment of Blast Furnaces and Steel Mills
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Westinghouse 3,000 H. P. Twin Tandem, Double-Acting Gas Engine Generating Unit
for the Lucy Furnace of the Carnegie Steel Co., Pittsburg, Pa.

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines'and of The Roney Mechanical Stoker
Address nearest sales
New

York. 10 Bridge St.
Bolton. 131 Stat* St.
Charlotte, N. C, So. Tryon Street
Cleveland. New England Building

office for information

Chicago, 171 La Salle St.
Cincinnati, 1111 Traction Building
Atlanta, Equitable Building
St. Louis, Chemical Building

Pittsburg, Westlnghouse Building
Philadelphia, 1003 No. American Building
Denver, SI2 AlcPhee Building
San Francisco, Hunt, Mirk,* Co., 60S Howard St.
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Westinghouse
Transformers
For

Any Frequency

Type C

For Any Voltage

—Core

Type

.^.CA^

Type

OD— Shell

Westinghouse Electric
Atlanta
Boston
Baltimore
For Canada:

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

&

Type
flfg. Co.

New Orleans
New York

Denver
Minneapolis
Philadelphia
Canadian Westinghouse Co., Ltd., Hamilton, Ontario.
Mexico, G.

San Francisco

Pittsburg
St.

Cincinnati

Louis

Salt

&

Seattle

Lake City

O. Braniff

&

Syracuse
Mexico.

Co., City of

-
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Wayne

Fort

66

Electric

Works

Wood" Systems
Specialists
in the Race

The

—

driver isn't fretting
they go round together

No worry about any M.C8L 1
If you are interested in
the result ask us about

Fort

W&yne

Generators
Direct Connected to
American Blower Company's
Engines
Other
Atlanta

Offices:
Boston

Chicago

Cincinnati

New York Grand Rapids
Philadelphia

496

H.$M. Safety Switch
It
its

won't take that long to prove

Grounds,

SWITCH

St.

Louis

Syracuse
Paul
San Francisco

Seattle

St.

Yokohama

RECOGNIZED
RENT WATTMETER IN THE

Prevents

Crossed Wires,

Wayne,

Other Offices:
Pittsburg

BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

value.

The H. & M.
Damage from

MAIN OFFICE:
*T\j.
XLT
¥ A
lnCI.
f t.

WORLD

the

Entrance of High Voltage
Currents and
Lightning.

It

should be used

on

all

instal-

lations.

Anyone can
It

install this

Switch.

consumer and central
absolutely nothing whatever

costs the

station

for current.

Write today

mation—what

how— and
the~H.

&

for interesting inforit

will do for

why — and

how

—

you

to order

M~

Address

The

F. Bisseix Company
Toledo. Ohio

DUNCAN ELECTRIC MFC. CO.
LAFAYETTE

INDIANA,

U. 8. A.
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VULCANIZED FIBRE

r
There Are Many Reasons
why you should

investigate

Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods

the product of

the

International Electric fleter Co.

Many

instruments are mag-

netic

Many

WIRE AND CABLE

est

Moving

FOR EVERY ELECTRICAL SERVICE

VI.

instruments have spring

which

AUSTIN

B.

& OO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE A CABLE

CO.

BAYONNE, NEW JERSEY

not always accurate.

International Instruments

Wilmington, Del.

-

"SAFETY' RUBBER COVERED

instruments have un-

control, reading of
is

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE CO.,
:USE

vane type.

evenly divided scales.

Many

and

have the Light-

USE

Coils.
!

International Instruments

have

the

The Holden Guy=Anchor

Most

NONE BETTER

Evenly Divided Scales.

International Instruments

CONTROL

have

GRAVITY

The rods are of one piece
No welds nor threads to weaken them

A

and hence maintain the Most Accu-

Greatest surface in ground

I'V

rate Readings.

A

15

-

hole,

inch Anchor squares up in a 6 - inch
over 55 square inches in solid earth

1

*ew

Descriptive Catalog

MOST INEXPENSIVE AND
BEST ANCHOR MADE

and Prices Mailed Upon Request
1

1

1

1

1906

Pat. Jan. 9,

International
330 West Randolph

Electric
Street,

Direct

Meter Go.
CHICAGO, U. S.

'

m

THE HOLDEN ANCHOR CO.

V
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1
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3.

Write for Circular

Manufacturers

DPS MOINFS IOWA

and Alternating Current

GENERATORS
The

designs are

standard

and

the evidence of successful operation
for

many

years

We

guarantee.

the

is

best

sort

of

furnish the generators,

switchboards, motors, arc lamps, etc.

Write for copies of our

Nos.
est

8-H and

you.

Consult the

TERN
W.

Direct Current Generator at 90 R. P.

M.

Largest Sizes

t3W
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FOR

STREET RAILWAYS
CENTRAL STATIONS
POWER PLANTS

'

'

bulletins

8 -D, as they will inter-

nearest house.

850 K.

new

~Uj

mCAlVA

AND^STO

map

for

our

,

CopyHjrbt, 1906, by Electrician
Publishing Company, Chicago.

$3.00 Per Amui.
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RUBBER INSULATED

National Code Standard.

New York Office,
83 BARCLAY STREET.

THE STANDARD FOB
RUBBER INSULATION.

JPSEMSH """">'•

THE

Manson Tape, Candee "tSS" Wires

Main

Office

and Factory, TRENTON,

H.l

Pittsburg

PHOENIX
GLASS CO.

New-York
Chicago

Manufacturers of
Electric Globes

Sole Manufacturers of

THE OKONITE

NO. 15,

CRESCENT INSULATED WIRE AND CABLE CO.

1889—Paris Exposition,
Medal for Rubber Insulation.
1893-World's Fair,
Medal for Kubber Insulation.

Okonite Wires, Okonite Tape,

Cents a Copy.

WIRES AND CABLES

FLAMEPROOF

I

Pat. 0«.

10

CRESCENT RUBBER INSULATED

j/jg Simplex Electrical Co.
io State Street, BOSTON, MASS.

A R.
R HIXSON,
HIXSON
H.
BLOCK.
MON&DNOCK BLOCK
1 143-1146
1146 M0N/5DNOCK

S.

Entered at Chicago Postofllce ns
mail matter of the second clat,8

1906.

WIRES AND CABLES

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

belling AQENT,
aqent,
fern SELLING
WESTERN

Keg. U.

13,

and Shades, both

Arc and Incandescent
Inner and

CO., Ltd.

Outer Globes for

all

enclosed arc systems

G«e. T. Manson, Oen'l lupt

253 Broadway, New York

W.H.Hodgina, Secy.

CATALOGUES SENT ON REQUEST

INDIANA RUBBER AND INSULATED WIRE CO.

STANDARD UNDERGROUND CABLE CO.

MANUFACTURERS OF

322 The Rookery,

PARANITE RUBBER COVERED
WIRES AND CABLES

56 Liberty

New York

Pittsburg.

St.
1225 Betz Biag,
Philadelphia, Pa
Security lildg.,
St. Louis, Mo.

City.

10 Post Office Square,
Boston

Oakland, Cal.

BARE AND WEATHERPROOF WIRES AND CABLES.

Submarine and Inside Use

Underground, Aerial,

Westlnghouse Bldg.,

Chicago.

Bacon Block,

Underground Cables for

Rubber Covered Wires and Cables.

Purposes.

all

TELEPHONE, TELEGRAPH AND FIRF-ALARM CABLES
All

JONESBORO, IND.

Wire* Are Tatted at Factory

'ONEIDA" GALVANIZED

FOR ARC LAMP
SUSPENSION

BELDEN
MAGNET WIRE
Our stock
and German
net wire

complete

W.

I

CO.

Manufacturers and Dealers
In all kinds of

M'F'O BY

ONEIDA COMMUNITY,
ADDRESS "SA1ES" MPT.

ONEIDA, N.

Ltd.
Y.

Electrical Supplies,

of copper
silver mag-

is
in

OSTRANDER &

R.

nU
AIM
M
W
n #*

Bells, Annunciators,

the most
the west.

Speaking Tubes,

Try us on a rush order

22 DEY

ST.,

Tree Insulators

Etc.

NEW YORK

-

Belden Mfg. Co.

Factory:
1431 TO 1439 DeKalb Ate.,
Brooklyn, N. Y.

CHICAGO

SEND FOR 600 PAGE CATALOGUE

Pulleys and

Ajax Line Material Co.
12

and

14 S. Jefferson St.,

AN ORDER FOR ONE STANDARD PACKAGE

Chicago

BOSTON

Renewed Lamps"

"Boston

Mast-Arms

INCANDESCENT

y

will prove to

Send

WESTON

at

once

money can be
PRICE LIST and

you

for

that

particulars

ELECTRICAL
INSTRUMENT

'Main Office and Works, Waverly Park,

£ t

CO.,

NEWARK, N.

LAMP

saved.

Direct

Portable

Reading

pressed steel support for cross

same general

Our portable instruments
are recognized as standards
throughout the civilized
world!

Our Semi -Portable Laboratory Standard Voltmeters and Ammeters are

neatly designed, dust-proof
cast-iron case which effectively shields the instru-

12

PARIS,

FRANCE— E.

Rue

Georges.

St,

BERLIN -European

still

Weston Standard Illuminated

Weston

rciectricM Instrument Co., Rlttertrevtee No. 88,

relia-

standards for
Laboratory use.

Dial Potential Indicator,
Style B.
"Flush Type-"

tfew York

LONDON

BRANCH— Audrey

House, Ely Place, Holborn.

Office— ?•*

Cortlandt St.

provides a

strengthens the arm and
and alignment of cross arms.

It saves braces on four and
at a cost slightly expurchased
be
can
It
arms.
pin
six
ceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.

ble, absolute

magH. Cftdlot

better.

They are the most

In-

It

of mounting arms
It
without cutting gains.
pole.
It facilitates the placing

means

Circuits.

principle as our regular
Standard Portable Direct
Current Voltmeters and
Ammeters, but are much
larger, and the working
parts are inclosed in a

fluences of external
netic fields.

other the pole.

Mil-

ammeters, Wattmeters
and Voltmeters, for Alternating ana Direct Carrent

These Instruments are
constructed upon the

ments from disturbing

Ammeters and

IN

arms consisting of two plates, one
engaging the arm and the

Voltmeters and Millivoltmeters.

»»

J.

Illuminated Dial
Station Instruments.

DANVERS, MASS.

QU
A

CO.

WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR

CO.
GAIN MANUFACTURING
STEEL
Chicago,
South Clinton

IO

St.

lil.
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Allis-Chalmers Oil Insulated Transformers

Are In Service Throughout the United States From Coasl to Coasl
With
down

numerous

all

these

in

one of our Transformers; nor have

installations there

has never been a break-

we

failed to

meet our

guarantee in any particular.

Oil-Filled

Water-Cooled Transformer, 25 Cycle,

500 K. W., 20,000

Send

to

Oil- filled Self-Cooled Transformer,

375 Volts.

for

60 Cycle, 170 K. W.,

20,000 to 2,300 Volts.

our Bulletin

1047, which

illustrates

the details of construction so

clearly that the reasons for this marvelous record are readily apparent.

WE ARE PREPARED TO

BID

ON TRANSFORMERS TO

FULFILL

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., State Mutual Bldg.
Buffalo, N. Y„ Elllcott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., Hrat National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.
Dallas, Texas,

Deadwood,

S.

Wilson Bldg.
D.

Denver, Colo., 1651 Tremont St.
Detroit. Mich., 800 Union Trust Bldg.
El Paso, Texas, Orndorff Hotel Bldg.

Kansas

Mo.,

Omaha,

Neb., 537
Philadelphia, Pa.,
Pittsburg,

SPECIFICATIONS

FOREIGN SALES OFFICES.

City,

The Dwight

Bldg.,

cor. Baltimore Ave. and Tenth St.
Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.

St.

ANY

Pa.,

Ramge
Land

Frlck Bldg.

Salt Lake
117-119 West 2d South St.
San Francisco, Cal., Rialto Bldg.
Seattle, Wash., 316 Occidental Ave.
Scranton, Pa.

Canadian

FOREIGN SALES AGENCIES.

Bldg.

Title Bldg.

Mo., Chemical Bldg.
City, Utah, Dooly Bldg.,

Louis,

533 Salisbury House, Finabury Circus, E. C.
London,
The Corner House.
Johannesburg, South Africa,

Representatives,

Auckland, New Zealand
John Chambers & Son, Ltd.
Johannesburg, South Africa
Herbert Ainsworth (for Rock Crushers Only)
Lima, Peru
Henry Quyer
Manila, P.
Perth, West Australia
Valparaiso, Chile
I

Yokohama and Kobe, Japan
Shanghai,

China

Allis-Cliaknerfr-Bullock, Ltd:,

Montreal

Bryan-Landon Co.
Frank R. Perrot
John R. Beaver
The American Trading CompanyThe American Trading Company

October
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Cblorlbe accumulators
IN

Street-Railway Service

installations^ the "Chloride Accumulator" for the Columbus Railway and Light Co., Columbus, Ohio
Interchangeable Railway and Lighting Battery
Railway Battery, 1,040 Kilowatts for 1 hour, which in emergency can alsobe used on the lighting system
Lighting Battery, 1,040 Kilowatts for 1 hour, which in emergency can also be used on the railway system

Two

376

Installations of the "CblOtiOe accumulator" for Street Railway Service have been

made and

contracted for

Storage BatteryCo.
The ElectricPHILADELPHIA
PHILADELPHIA

NEW YORK

BOSTON

CHICAGO

Ignition fuses for torpedo and mining operations,
Special forms for wireless telegraphy.

GOLD MEDAL

* Clark Centennial
Exposition, Portland, Oregon, 1906.

Lewis

NEW TOKK

OFFICE:

baker &
.

ISO Liberty Street.

METAL POLISH

POLISHES ALL METALS.

PLATINUM
W^
Grand Prize

PLATINUM

PLATINUM
Resistance vires to specifications.
Protective fuses for small currents.

All

forms of

f\

co., inc.
CO.,

electrical contacts.
"
1

Universal Exposition
ST. LOUIS, 1004

C. W. BAKER, Vice-Prei.
BAKKR, Pre..
406-414 N.J. R. R.»»., NEWARK, N. J.

O.

TORONTO

OAKLAND

CLEVELAND

LOUIS

U.S.

For Pot-Heads, Wire Joints, Armatures, Field Colls, etc.
Write for Particulars.
Anti-Volt Mfg. Co.. 72 and 74 Waba»h Ave.. Chicago
,

INSULATING COMPOUND

ST.

YOU7

Boil ?K1cV Y [Interest

Anti-Volt

PITTSBURG

B-^c

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co
Alton Machine Co
A jax Line Material Co
Aliie-Chalmers

Chic. Fuse

24
4
1

Company

2

American Arc Lamp Co
32
—
American Battery Co
Amer. Circular Loom Co
L
19
American Conduit Co
American Diesel Engine Co.—
21
Amer. District Steam Co
25
Amer. EL Telephone Co
American Electrical Works.. 17

Co
The

Anti-Volt Mfg.

Arnold Co.,

Artistic Porcelain

3

&

Baker
Baker

&

Mfg. Co.

23

.

16
Cope, T.J
Crescent Ins. Wire & Cbl. Co. 1
4
Crocker- Wheeler Co
Crolius & Son, E. R
Crouse-Hinds Co
23
Cutler-Hammer Mfg. Co
4
Cutter Elec. & Mfg. Co

—
—

17

25

—

Wilcox Co

Badt, F. B
Bain, Foree

&

20

Co

Antomatlc Electric Co..

Babcock

Wire

Chicago Ins. Wire & Mfg. Co. 19
Chicago Mica Co
IB
Chicago Pneumatic Tool Co. .13
Chicago Telephone Co
24
Columbia Incand. Lamp Co.. 9

20

—

& May

Co., Inc

3

& Co., W. E

20

—

& W. Fuse Company
Dearborn Drug A Chem. Wks.21
Devine Co. Joseph P
20
Directory of Engineers
20
D.

,

Dixon Crucible Co., Joseph.. 21
Driver-Hams Wire Co
5
8
Duncan Elec. Mfg. Co

19
Gest.G. M
Gleason, John L
Gould Storage Battery Co....—
18
Gregory Electric Co

—

Haller Machine Co

Leffel

&

Co.,

James

21

Lindsley Bros. Co. The
Loud's Sons Co., H. M
Ludlow Valve Co

—

Hoffman.G.W

3

—

Hoffmann, EmilR
Holden Anchor Co
Holmes Fibre-Graph. Co
Holophane Glass Co
Humphrey, Henry H

28

—
5

20

Robt.W

Beardslee Chandelier Mfg. Co.—

Illinois Central

BeldenMfg. Co
Benjamin Elec. Mfg. Co

Indiana Rub.

20

By

18

Osburn Flex. Conduit Co
Ostrander & Co. W. R
Otto Gas Engine Works

19
1

,

21

27

,

28

—

Pacific Coast Pole

Co

28

Pass* Seymour

...23

Hartford Steam Boiler Inspection & Insurance Co....—
Hazard Manufacturing Co. ..32
Hedenberg Pub. Co., W. L...i5
Helios Mfg. Co
32
Hensel A Co., John A
Highland Park College
20

Co.,

Elect'l Mfg. Co.. 16
Leather Preserv. M. Corp. ...18

26

HartMfg.Co

Hunt*

La Fayette

Machado &
Maine Hub Mfg. Co

—

Roller

Manhattan

El.

Manross, F.

N

....—

Supply Co....

18

—

Marion Ins. Wire & Rub. Co. 20
17
Matthews & Bros. W. N
McLennan & Company, K. ..16
19
McRoy Clay Works
16
Mica Insulator Company
18
Miscellaneous Advs
—
Co
Elec.
Mfg.
Monarch
—
Morse, Frank
28
Moss Tie Co., T.J
18
Mottlron Wks., J. L
Mueller Company, William.. 28
16
M unsell A Co. Eugene
,

.

W

Perrlzo

&

Phillips,

11

Sons

28

17
Eugene F
Wire Co... 17

Phillips Insulated

Phoenix Glass Co
Phosphor-Bronze S. Co
Plgnolet.L.

Plume

1

21

M

16

& Atwood Mfg.

Porter Cedar

Co .... 32

Company

Prometheus Elec.

Co.,

28

The ..—

7
Rail Joint Co., The
11
Relsinger, Hugo
Reynolds El. Flasher Mfg.Co.16

Robblns & Myers Co
Robertson & Sons, Jas.

Simplex Electrical Co., The.
Simplex Elec. Heating Co
Sorensen,

1

.

28

—

P

Southern Exchange Co
29
Speer Carbon Co
25
Spon & Chamberlain
23
St. Marys Incand. Lamp Co.. 12
Standard Elect'l Mfg. Co. ... 4
Standard Underg. Cable Co.... 1
Stanley G. I. Elec. Mfg. Co.. 26
Star Expansion Bolt
Steel

Co

26

QainMfg. Co

1

& Son, W. C

28

Stow Mfg. Company

18

Sterling

Stromberg-Carlson Tel. Mfg.

Company

24

Sturgess Engineering Dept. .—
Switchboard Equipment Co. 26

Torrey Cedar Company..

18

—

L

,

Berthold

<S

Blssell Co.,

I

—

Jennings

28

The F

28

Edison Decorative <Sc Minia16
ture Lamp Departm't
Edison Mfg. Company
18

23

Electric Storage Battery

Blake Signal

&

Mfg. Co

Co

19

Buckeye Electric Co
Buckeye Engine Co

1

3

Trades Exposition Co. 14
Electrician Pub. Company 20,22
Eureka Fixture Co
19

1

India Rubber <fc Gutta Percha
Insulating Company
7
International Elec. Meter Col9
International TeL Mfg. Co. ..24

28

21

M

"For Sale" Advertisements.. 18
Ft. Wayne Elec. Works, Inc.. 31
—
Fowler & Co., JohnH

6
18

4,18

Jackson, D. C.

& W. B

20

Jeffrey Manufacturing Co .... 21
23
Jem Shade Holder Co

—

Butterfteld Construction Co. 20
Byllesby <JeGo.,H.
20

Central Electric Co
Century Electric Co
Chicago Edison Co

- .

. .

Elect'l

Bossert Electric Construction

Boston lncan. Lamp Co
Bruer, Will F....:

Co

& Ins. W. Co..

General Electric Co
General Storage Bat. Co.

15,

Eartavert Manufacturing Co. 32
Kellogg Switchboard Si Sup25,28
ply Company
18
Klein & Sons, Mathlas
20
Kohler Brothers
Kuhlman Electric Co. ....... 19

For Classified

rm.«a.e:sc

o*

Rock Island Battery Co
Roebllng's Sons Co.

National
National
National
National

Battery Co

26

Brake & Elec. Co.. 32
14
Carbon Co
India Rubber Co. .—
14
New York Ing. Wire Co
Niagara Tachometer & In16
strument Co
25
North Electric Co

J.

MacGovern &
RuebelA Wells
Rosslter,

17

A

Co.. .18
20

Runzel-Lenz Elec. Mfg. Co. 25

Wagner Electric Mfg. Co
27
—
Wesco Supply Co
Western Electric Company
7
Western Lumber & Pole Co. .28
. .

& Cable Co
Samson Cordage Works
Sandwich Pole Changer Co
Sargent & Lundy
Sawyer-Man Elec Co
Safety Ins. Wire

Schott.W.

H

. .

16

16
.

.

25

—
—
20

1

Schureman Co., J. L
Seymour Mfg. Co

1

Shelby Electric Co.. The

Advertisements

Vulcanized Fibre Company. .32

16

. .

Northern Elect'l Mfg. Co.... 18
Novelty lncan. Lamp Co.. ..17

Okonlte Co., The
Oneida Community, Ltd

,

Page

—

26
10

«J.

Westinghouse Electric <St
Manufacturing Co
29, 30
WestinghouseMachine Co.. ..—
.

Weston

Electrical Inst. Co...

1

Wlllard Storage Bat Co...'..—

Williamson &
Willis, G.

Co.,

R

M

Worcester Company, C.
WrigleyOo. Thos

16

20

H .... 28

—

'

WESTERN ELECTRICIAN

As

October

a result of the installation of our Central Station Service in buildings

operated

their

own

we

plants,

find

it

necessary

to

market

13,

1906

which formerly

large

of

quantities

SECOND-HAND MACHINERY STEAM

ELECTRIC

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

all

necessary information

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

CET READY FOR

SNOWSTORMS

C.

Adams

Street,

CHICAGO

$

H. Self-Starters
for A. C. Motors

May be
For Single

Two

Controlled
by Pressure

or

Three Phase

Regulator

R* ^J*-E*f

:

Motors

or Float

S

J

^^H

f

"Tflf.

•

I

Switch

1 II
'

:-'.{

Two

C"W

Alternators in Chicago,

by equipping your plant with

III.

C"W

generators capable of excessive overloads.
Send for Bulletin No. 52
" Street

v

Railzvay

shown herewith is designed for A. C. motors of small
be thrown directly across the line.
The starter consists of an oil-immersed, double-pole, solenoid-operated
switch which may be controlled by a pressure regulator or float switch, depending on the system used whether open tank or compression tank.
Larger types are also made for use with squirrel-cage or slip-ring type
motors.
These larger types contain, besides the solenoid-operated switch, a resistance commutator for the several phases, which is operated by air or hydraulic
pressure. The valve of the operating device is regulated by an A. C. solenoid
under control of the float switch or pressure regulator.
Bulletins 33 to 35 give descriptions and prices.
self-starter

which

may

—

T

Generators"

COMPANY

The

capacity,

T

ALTERNATING AND DIRECT CURRENT MACHINERY
AMPERE, N. J.

The Cutler-Hammer Mfg.
NEW YORK

THE BRIGHTEST

Co.

MILWAUKEE

IN

BOSTON

CHICAGO

PITTSBURG

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

CO., NILES. 0.

uoonrofl mti
I

LICENSE

'

LABEL

I

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126 LIBERTY ST.,

NEW YORK

WORKS: HARRISON,

N.J.
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PERPETUAL INJUNCTIONS
Have been decreed by the U.

S. Federal

Courts against

IMITATION HOLOPHANES

Above are illustrations of some of the types of Imitation Holophanes against which the Federal Courts have
issued perpetual injunctions.
Anyone manufacturing, selling or using prism reflectors similar to or resembling
the above is liable to a suit for damages.

GENERAL NOTICE TO THE TRADE
The Federal Courts have granted us perpetual injunctions against the following firms: McKenny & Waterbury (July 10, 1906); Stanley & Patterson (June 28, 1906); Florence Prism Company (June 25, 1906); Prismatic
Hood Company (Feb. 21, 1906); United Cigar Stores Company (Dec. 7, 1905); Illuminating Engineering Company (May 25, 1905).
Your attention is called to the fact that ALL the court decisions have been
and that damages as well as perpetual injunctions have been awarded us.

in favor of the

Holophane

patents,

NEW YORK

HOLOPHANE CLASS COMPANY

JUST OUT
"Practical Alternating Currents and
BY NEWTON HARRISON,

A

E. E.

book which deals with the sub-

ject of alternating currents

PRACTICAL
ALTERNATING

CURRENTS

^^

JS-aPliJr
79^

Power Transmission"

clear, practical

in

Arithmetic only

made

the basis of

calculations

all

use of as

and

comparisons.

NEWTON HARRISON

KESISTMCEgfCOPPER

a

and simple way.

Partial Table of Contents

Methods of distributing electricity,
outline of alternating and direct
systems; general use of
polyphase currents; the two and
three wire system contrasted; gencurrent

THE
ink

I

'"CLIMAX"
Resistance. Wire,

eration of single, two and three
phase currents; the transformer;

transformer

testing;

transformer

connections; transformer construction in theory and practice; light,
heat and power data.

384 pages, 172 illustrations, bound
cloth, price

in

d»<^ tZf\

•P^^v

Sent anywhere prepaid on receipt of price.

Remit by post

office order.

Catalogue of electrical books seat free of charge upon request.

W.

L.

136

HEDENBERG PUBLISHING CO.
LIBERTY STREET, NEW YORK

Has

the highest specific

resistance

of

any wire

on the market.

Does not become

brittle

by repeated heating and
cooling.

Driver»Harris Wire Co.
HARRISON.

N. J.

—
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EXPERT OPINION
WHY you should use

needed to explain to you

will-not be

OKONITE WIRES AND CABLES

>kON/x

Just install Okonite and you will discover to your own profit and satisfaction its superior qualWherever installed, all trouble and expense of rewiring ends and that means a big saving
ities.
Everywhere recognized as
at the end of the year.

THE STA^DA'R'D

FO'R

TRADE MARK
REG. U.S. PATENT OFFICE-

«l/BBE« IffSVLATIOJt

fatal (Elftirtr(£initjBiue

Does Not Deteriorate
But Improves with Age

GENERAL WESTERN AGENTS
264-266=268-270 Fifth Avenue, Chicago

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W.
Anchors, (Guy).
BOiden Ancnor Co.
Matthews A Bro., W. N.

Commutator Com-

pound.
CroUus A Son, E. E.
MrLennan A Co., E.
Compound, Insulating.
Anti Volt Mfg. Co.

Condensers, Electric.
Stanley— G.

American Circular Loom Co.
American Conduit Company.

Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Central Electric Co.

Crouse Hinds Co.
Gest, G. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.
Wesco Supply Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Batteries and Jars.
Blssell Co., The F.

Conduit Rods.
Cope, T.

Central Electric Co.
Edison Mfg. Co.

Supply Co

Manhattan Elec.

Rock Island Battery
Wesco Supply Co.

Subway.

Gest, G. M.

Contractors and Electric
Lij^ht Plants.
Allis-Chalmers Company.
Crocker- Wheeler Co.

Central Electric Co.

Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.

Manhattan

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.

Western Electric Co.

Belt Dressing.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Co., Jos.

Leather Preserver Mfg. Corp.

Controllers.

Belting.

Lieaiuer Preserver Mfg. Corp.

Boiler Compounds.

Wks

Dearborn Drug A Chem.

Boilers.
uaocoek A Wilcox

Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Cord.

Toggle.

Wrigiey Co.. luos.

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Hedenbe'g Pub. Co., W. L.
Spon A chamberlain.

Boxes, Junction.
Bossert Elect, const.

Manhattan Elec. Supply Co.

WeBco Supply

John

Co

Cut-Outs and Switches.
BisseU Co., The F.
Bossert Elec. Const. Co.
Central Electric Co.

L.

Brass, Sheet and Bod.
Plume A Atwood Mfg. Co

Chicago Edison Co.
Crouse- Hinds Co.

Brushes.

Cutter Elec.

Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.
Cable Clamps.
Matthews & Bros., W. N.

Cable Hangers.
BiBseUCo.,B. F.
Wesco Supply Co.
Western Electric Co.

Cabling Machinery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and
Plates.

Alton Machine Co.
National Brake A Elec. Co.

Chains.
Jenrey Mfg. Co.

Co.

Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.
Cutler-Hammer Mfg. Co.
Mfg. Co.

Wayne

Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westlngbonse El. A Mfg. Co.

Clamps, Cable.
Matthews A Bros., W.

N.

Clamps. Ground.
Yonkers Specialty Co.
Cleats.
Blake Signal

A

A

Mfg. Co.

Wks.

Elec.

Inc.

Manhattan Elec. Supply Co.
Sorensen, P.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Drying Machinery,
Alton Machine Co.
Devine Co., Joseph

Dynamos and

P.

Motors.

The

Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling Machinery.
Jeffrey MTg. Co.

Coal Mining Machinery.

Wayne

Elec.

Wks.

Inc.

Robbins A Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Electric Heating Aopl,
Prometheus Elec. Co,, Tbe
Simplex Elec. Heating Co.
Western Electric Co.

Railways.

Electric

Allis-Chalmers Co.
General Electric Co.

Westinghouse

El.

A

Mfg. Co.

Electrical and Mechanical Engineers.
Arnold Co., The.
Co.,

W.

Butterrleld Construction Co.
BylleBby A Co., H. M.
Humphrey, Henry H.
Hunt A Co., Robt. W.

A W.

Jackson. D. C.

Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.

Co.

(Recording and Testing.)
BisseU Co., The F.
Central Electric Co.
Diamond Meter Co.
Duncan Elec. Mfg. Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Ft.

Helios Mfg. Co.
International Elec. Meter Co.

Machado A

B.

A

spection

Roller.

Pignolet, L. M.
I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.
Weston Electrical Inst. Co.

Stanley— G.

Electro-Magnets.
Acme Wire Co.
Electro-Plating Mach'y
Crocker-Wheeler Co.
General Electric Co.
Elevato rs Conveyors.
Jeffrey Mfg. Co.

—

Enameled Rings.
Star Expansion Bolt Co.

Engines, Gas, Gasoline

and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Engines, Steam.
Allis-Chalmers Company.
Buckeye Engine Co.

Westinghouse Machine Co.

Fans and Fan Motors.

Machinery.

American Electrical Works.
Central Electric Co.

Chicago Edison Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co
Okonite

Co., The.

Phillips Insulated Wire
Simplex Electrical Co.

Co

Standard Underground 0. Co.
Vulcanized Fibre Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse EL A Mfg. Co.

Lamps, Are.

Amertrao Arc Lamp Co.

BisseU Co., The F.
Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— Q. I. Elec. Mfg. Co.
Wesco Supply Co.
Ft.

Western Electric Co.
Westinghouse EL A Mfg. Co.

Lamp

Guards.
Benjamin Kiec. Mfg. Co.
Matthews A Bros., W. N.
Morse. Frank W.

Lamps, Incandescent.
BisseU Co., The F.
Boston lean Lamp Co.. The
Buckeye

Electric

Company.

Robbins A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

General Electric Co.
Mccandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan.- Lamp Co
Sawyer- Man Elec. Co.
Shelby Electric Co., The

Columbia Incan. Lamp Co.
Edison Decorative A Minia-

Beardslee Chandelier Mfg.Co.

Williamson A Co. R.
,

The

Blssell Co.,

Marys lncand. Lamp Co.

Standard Elect'l. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamps,

Incandescent

Replace™

A-

W

Cleaners.

Morse, Frank
Letters, siign.

HaUer Machine Co.
Matthews A Bros. W. N.
Lightning Arresters.

Wesco Supply Co.
Flexible Shafts.
Stow Mfg. Co.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.
Wil-ver.

and Wire.

Sheet

Seymour Mfg. Co.
Globes, Reflectors

Shades.

and

Allis-Chalmers Co.

Ludlow Valve Co.
Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

(Exhaust
Steam Co.

Holders, Ine. Lamps.
Morse, FrankW.

Hydraulic

Machinery.

Alton Machine Co.
Allis-Chalmers Company.

Indicators.

A

Rons, Jas. L.

Co.

Index

Inc.

of

and

A Jennings.
BissellCo., F. The
Bruer, Will F.
Fowler A Co., John H.
Kellogg Switch. A Snp. Co.
Lindsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrizo A Sons.
Porter Cedar Company.
Southern Exchange Co.
Sterling A Son, W. 0.
Torrey Cedar Co.
Western Lumber A Pole Co.
Worcester Co., C. H.
Berthold

Polish (Metal).
Hoffman, Geo. W.
Porcelain, Specialties.
Artistic Porcelain Co.

Portables.
Plume A Atwood Mfg.

Chicago Mica Co.
Mica Insulator Co.
MunseU A Co., Eugene.
Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Mining Machinery.
AUls-Chalmers Company.

Model and Machine Shop.
Hoffmann, EmllR.

Motors

(See

Dynamos and

Motors)

Nippers and Pliers.
Klein

A Sons,

Mathias.

Patent Attorneys.
Bain,

ForeeA May.

Phosphor Bronse.

(See Cut-outs

and Switches.)

ographs.
Niagara Tachometer and Instrument Co.

Telephones, Telephone
Material anal Switchboards.
American El. Telephone Co
Automatic Electric Co.
BisseU Co., The F.
Central Electric CoInternational TeL Mfg. Co.
KeUogg Swltehb. A Sup. Co.

Manhattan Elec. Supply Co.
North Electric Co.

Stromberg-Carlson TeL M.Co.
Wesco Supply Co.

Western Electric Co.

Machinery.

Time Switches.

Allis-Chalmers Company.

BisseU Co., The F.

Toggle

Rail Joints.

Bolts.

(See Bolts, Toggle.)

The
Re- Winding— Repairs.
Rail Joint Company,

Tools.
Klein

Chicago Edison Co.
Gregory Electric Co.

A Sons, Mathlas.

Tools, Pneumatic.
Chicago Pneumatic Tool

Rheostats.

Co.

Transformers.

Cutler-Hammer Mfg. Co.

AUls-Chalmers Company.

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co
Rosettes.
Pass & Seymour.

Central Electric Co.
Crocker- Wheeler Co.

Rnbber Machinery.

National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.

Alton Machine Co.

Highland Park College.
Michigan College of Mines.

Second-Hand Machin'y.
Blssell Co., The F.
Gregory Electric Co.

Co.

Trucks, Electric Car.

A

El.

Mfg. Co.

Turbines, Steam.

Salt

Allis-Chalmers Co.
General Electric Co.

Westinghouse Machine Co.

Turbine Water Wheels.
Allis-Chalmers Co.
Leffel A Co., Jas.
.

Vulcanised Fibre.
Vulcanized Fibre Co.

E. R.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Solenoids.

Co.

Wire Rope Machinery.

Acme Wire

Co.

Schureman

Co., J. L.

Alton Machine Co.

Wires and CablesMagnet Wires.

Spark Coils.
Acme Wire Co.
Speaking Tubes.
Central Electric Co.
Elec.

Co.

Devine Co., Joseph P.

Sticks,
Paste.

Manhattan

Inc.

Western Electric Co.
Westinghouse EL A Mfg. Co.

Vacuum Drying

Soldering

A Son,

Works,

Elec.

Westinghouse

Co.

Jtm Shade Holder Co., The
Signs, Electric.
Haller Machine Co.
Sleeving, Braided.

and

Wayne

Kuhlman Electric Co.
La Fayette Elect'l. Mfg.

General Electric Co.

MacGovern A
Shade Holders.
Rosstter.

Crollus

Ft.

General Electric Co.

Wagner Electric Mfg.
Wesco Supply Co.

Schools and Colleges.

Western Electric Co.

Mica.

Switches.

Tachometers and Tach-

Chicago Telephone Co

Jeffrey Mfg. Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
Magnets, A u torn. Wound
Acme Wire Co.
Magnet Wires.
and Cables.)

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Co
WeBco Supply Co.
Western Electric Co.

Telephone Service.

Co.

Power Transmission

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.

(See Wires

National Battery Co.

WiUard Storage Bat. Co.
Supplies, General Elec.
BisseU Co., The F.
Central Electric Co.

J. L.

Pole Changers,
Sandwich Pole Changer Co.
Poles and Ties.

Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Line Material.
Ajax Line Material Co.

Phosphor Bronze Sm. Co. Ltd.
Seymour Mfg Co.

Induction Colls.

Acme Wire

Wks.

Elee.

Governors, Water Wheel
and Steam Turbine.

District

Elec.

General Electric Co.

Mining Apparatus,

Haller Machine Co.
Bolophane Glass Co.
Phoenix Glass Co.
Wesco Supply Co.
Western Electric Co.

Heating

Wayne

Wire

Sheet.

General Electric Co.

W

Ft.

F.

Haller Machine Co.
Reynolds El. Flasher Mfg.Co.

F-or Alpxa.atte'tioei.l

Lamp Dept.

Central Electric Co.

Flashers.

Robertson

ture

St.

Acme Wire Co.
Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Eureka Exten. Fixture Co.
Morse, Frank W.
Fixtures, Gas and Elec.

Electric Storage Battery Co.
General Storage Battery Co.

Gould Storage Battery Co.
Hensel A Co., John A.

Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works,

Chicago Edison Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.
Field Coils.

chines.
Chicago Pneumatic Tool Co.
Wrigiey Co., Thos.

Platinum,

Central Electric Co.

Fibre.

Pipe Bending Ma-

Alton Machine Co.

Insulators and Insulating Materials

Central Electric Co.
Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.

German

In-

Insurance Co.

Insulating

Willis. G. M.

Electrical Instruments.

Amer.
E.

and Magnets.
Acme Wire Co.
Western Electric

Elec. Mfg. Co.

I.

& Insurance

Steam Boiler

Hartford

H.

Steam).

Badt, F. B.

Allls-ChalmerB Company.

Colls

Inspection

Lundy.

Blssell Co., The F.
Central Electric Co.

General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Baker*

W.

Stanley— G.

Fuses and Fuse Wire.

F.

Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.

Castings.

Ft.

'

Ft.

Plume A Atwood Mfg.

Wayne

Blssell Co.,

Hugo.
Speer Carbon Co.
Wes5o Supply Co.

Rel<ilnger,

A

Ft.

General Electric Co.
Hart Manufacturing Co.

Allis-Chalmers Company.

Central Electric Co.
Chicago Edison Co.
National Carbon Co.

Cutter Elec.

Co.

Western Electric Company.

Boxes, Moulding.
Uleason,

and

Pins

Cross-Arms,
Brackets.

Books, Electrical.
bieuinclau puousuwg Co

&

Schott,

Westinghouse Machine Co.

Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Co.

Bolts, Expansion.
Star Expansion Bolt Co.

Bolts,

J.

Contractor, Electric

Co.

Western Electric Co.
Bells, Buzzers, Etc.

Dixon Crucible

Elec. Mfg. Co.

I.

Conduits.

Annunciators.

Sargent

Supply Co.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Springs.

BisseU Co., The F.
Central Electric Co.
Chicago Ins. Wire A Mfg. Co.
Crescent Ins. Wire A Cble Co.
Driver-Harris Wire Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co
India Rubber A Guttapercha
Insulating Co.
Kellogg Switch. A Sup. Co.
Manhattan Elec. Supply Co.
Marion Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.
Okonite Co., The.

Manross, F. N.
Staples.
Blake Signal A Mfg. Co.

PhiUlps, Eugene F.
PhiUlps Insulated Wire Co
Roeblfng's Sons Co., J. A

Ostrander & Co., W. R.
Wesco Supply Co.

Western Electric Co.
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.

Speed Indicators.

A

Niagara Tachometer
strument Co.

Weston

In-

Electrical Inst. Co.

Speed RecordersNiagara Tachometer
strument Co.

A

In-

Steel Gains.

Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable C
Simplex Electrical Co.
Standard Underground Cable

Steel Gain Mfg. Co.

Stokers.
Westinghouse Machine Co.

Storage Batteries.

Co,

American Battery Co.
Chicago Pneumatio Tool Co

Advertisements

jSee Pajje

.

£S

Wesco Supply Co.
Western Electric Company.
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Over 25,000 Miles in Use
Showing the unprecedented approval of the
Base Supported Rail Joint by Railway Managers

The India Rubber
and Qutta Percha
Insulating Company

HALL OF RECORDS, NEW YORK CITV

Continuous

Weber

Woihaupler

THE RAIL JOINT CO.
MAKERS OF

Continuous,

Weber and Wolh&upter

Step or

Compromise and

Rail

Joints

St..

New York

OFFICE AND

YONKERS,

253 Broadway

N. Y.

NEW YORK

City

FOR
CONTINUOUS SERVICE

Manager

President and General

Installed

SALES DEPARTMENT

WORKS

W. M. HABIRSHAW

Insulating Joints

General Offices: 29 W. 34th

Habirshaw Red Core Wire
Throughout

J.

MOTOR

B.

OLSON, Manager

CITY
ot Sales

DRIVEN

EXHAUST FANS
FOR USE IN MINES, SHOPS,
HOTELS, RESTAURANTS, ETC.
All sizes in stock to 72-in.

Immediate Shipment
CONSULT THE MAP
WRITE OUR NEAREST HOUSE

TERN
VTL
'§Sr
<fcv
'

t°SA

IK taw
*-J

i

»« „«T^*

....

!

>•-£

Let us mail you our Bulletin No. 8C.
.

TO.AN E3--S TO

io^^VA-

WESTERN ELECTRICIAN

October

DIRECT CURRENT METERS
Reading

in

KILOWATT HOURS
or

DOLLARS *o CENTS
Also

THE LATEST AND BEST

ALTERHATING CURRENT

METER
Which

is

likewise furnished to read in Kilowatt
or Dollars and Cents.

Hours

SEND FOR PRICES AND PRINTED MATTER

Duncan Electric Mfg. Company
LAFAYETTE. INDIANA

13,

1906

October

13,

WESTERN ELECTRICIAN

1906

COLUMBIA
11

LAMPS
MOST

GIVE

LIGHT

c^V^

m
if
I

1

Full rated horizontal

Candle Power.

Maximum tip or end Candle Power.
Maximum average or SPHERICAL Candle Power.
(The above applies particularly to lamps of I6C.

Buyers

of

P.,

75 to

I

30 volts.)

INCANDESCENT LAMPS

desire

THE MOST

LIGHT FOR LEAST CURRENT.
For the past seventeen years

COLUMBIA
LAMPS
have met every requirement of most exacting station managers and operators
Isolated Plants, and are acknowledged to be

UNEQUALED

I

Copy

of

offices.

IN

QUALITY

of Wisdom "mailed on request. Order from any of our
STOCK. Complete stock of Economical Turn Down Lamps

our "Wallet Full

LAMPS

IN

enables us to make prompt shipments at all times.
If you are Interested in Tantalum lamps and GEM high c. p. high efficiency
units, please communicate with us for prices and other information.

The Columbia Incandescent Lamp
ST. LOUIS, MISSOURI, U.

Branoli Offioes-L,annps

S. A.

iai

S-toots:

NEW YORK: Taylor Bldg., 39-41 Cortlandt St.
PHILADELPHIA: 1221 Real Estate Trust Building
CHICAGO: 264-270 Fifth Avenue
MEMPHIS: 480 Randolph Building
MEXICO: Monterey— Van Voorhis Hnos

I
m
1
of
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Only the

,.

Willi,

bowled over

not

is

SHELBY

by comparison
the makeshifts that have
been put on the market in the attempt
In spite

W"

of

all

to carry out the

Shelby Useful Light
maximum light from its
Light Lamp still maintains its

idea— that of delivering the lamp's
tipped end, the

supremacy.

Shelby Useful

Compare

it

with any of the freak-filament lamps

under equal conditions, with or without

bound

reflectors,

The Shelby was the

to recognize the truth of this statement.

pioneer of the " Useful Light " coterie, and
We'll

send you samples for

it

trial

is

and you are

still

and

far, far

in the van.

comparison.

WE ALSO MAKE THE SHELBY TANTALUM LAMP AND
METALIZED FILAMENT LAMPS OF STANDARD

The Shelby

Electric

Company
Ohio

Shelby

AGENCIES

WATTAGES

IN

PRINCIPAL

CITIES

13,

1906

October

13,
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S double

•f.P and

better service
liability of

11

pole construction

by eliminating

^

short circuits.

to a

renders

minimum

Here's a feature

exclusively belonging to the construction principles of

P

PASS

and S Sockets.

C| It's

a winner.

$ SEYMOUR,

56 Boyd

Ave., Solvay,

Sales Offices:

New

N.

Y., U. S.

Inc.

A,

York, Chicago, San Francisco.
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W^^JiiitJpiwirni
One of the "Napoleons," so
in effect,

lamp "organization"

called, in the

reported to have remarked

is

not very long ago:

"Oh, what a splendid opportunity now for the right man to start

as an independent lamp

in

manufacturer!"
But he oualified this by saying that, unfortunately, the "right man," in his opinion,

was now

within the "organization."

He did not say that

meshes

was

it

of the net of the

one of the "right men"

true, indeed, that

"ORGANIZATION" and

is

perhaps now within the

is

BECAUSE THE "ORGANI-

retained at a high salary

ZATION" FEARS THE BRAIN OF THIS MSN!
Of course

it

retained

ZATION" not only

him— he

to have retained

is

a magnificent investment.

It

wouldlhave paid the "ORGANI-

him but even to have allowed him to have remained

in

"masterly

inactivity."

But he

"net"

is

is

not inactive.

woven, that binds

He

is daily

yj>u

engaged

in

helping to

"weave"

the "red tape" of which the

to that "16 or 18 cents per."

The Napoleon within the "ORGANIZATION" forgot, however, that all the good ideas
cannot possibly come out of one head.
He forgot that homely but trite expression
others"!!) who can have an idea or two.

in

the world

— "there

are

WE, TOO, SAW THAT OPPORTUNITY AND IT'S UP TO YOU TOIHELP US MAKE THE MOST OF IT.
WE CAN GIVE YOU AS GOOD LAMPS AS THE "ORGANIZATION" AND WE CAN SAVE YOU MONEY.
WHAT MORE DO YOU WANT?

j6 W<^ fcw^«^f*P
&
to

.

-~*X&u£ ©vote

ML »MO Lamps

<iwl.

doilu caioacttff-*

Rochester Office: 173 Troup Street
Pittsburg Office: 705 Penn Building
Philadelphia Office: 632 Arch Street
Chicago Office: 632 Monadnock Block

New York Office: 39

Cortlandt Street
Portland Office: 64-66 Union Street
Cleveland Office: 1555 Payne Avenue, N. F.
St. Louis Office:
IO Morrison Avenue
Niagara Falls Office: 218 NiagarajStreet
I

I

October

13,
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CHICAGO PNEUMATIC
TOOL COMPANY

NETWORK

CHICAGO

Manufacturers of Air Compressors, Pneumatic Hammers,
Motor Hoists, Electric Drills, Etc.

Drills, Appliances,

DUNTLEY 500-VOLT ELECTRIC DRILL
..

8

J
(

wM

5
..

1

.

g

m

^Qi^^^^^^V^^^^^H^^^B^B

jr

y&£^

:

.

r~~z&r

Jr

———
'

mjFmF™^
/

/

SINGLE

Built in single

MOTOR TYPE

IN

OPERATION REBONDINC TRACK

and two motor

types, ranging in capacities from $4

inch to 2 inches diameter in steel.
also manufacture a portable electric grinder, carrying an emery
wheel 8 inches diameter by i inch face, to be operated from 550-volt direct
current circuits.

We

These
service.

drills

The

and grinders have been designed

for Street

Railway

electrical parts are built to operate at 500 to 650

volts,

without external resistance. The insulation is of the very highest type
throughout and the tools are made to withstand the conditions of severe
service on Street Railway Construction and Maintenance. SEE

OUR

PNEUMATIC AND ELECTRIC TOOLS

IN

OPERATION

at the

Convention of the

American Street and Interurban Railway Manufacturers Association

STATE FAIR GROUNDS, COLUMBUS, OHIO
SPACE

B-3

TO

5,

BUILDING No. 3

October 15 to 19, 1906
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Second Annual Electrical Show
COLISEUM, CHICAGO, JANUARY

14=26, 1907

The Market Place
for

Everything Electrical

Spaces are being taken up rapidly, and there

few choice ones

are only a

The 1906

show
still

Electrical

Show was

ever held, and the

larger

and

better.

the best trade

1907 show

be

will

you come in?

Will

=A D d r E

Apply now.

left.

=

s s

ELECTRICAL TRADES EXPOSITION COMPANY
HOflER

Monadnock

1006-1007

P»u Inspection and

116

&

TRADE-MARKS on our tagi.

118 Liberty St..

We also

ILL.

Raven Black Core

manufacture

Crlmshaw and Competition Tapes and Splicing Compound*.

INSULATED WIRE COMPANY,
BRANCHES: \

New York.

IT IS

at

Director

CHICAGO,

MAIN OFFICE:
M.

Managing

Raven White Core
carry the above

NEW YORK
1

NIESZ,

Building

Crlmshaw

ALL OUR WIRES

E.

m

CHICAGO!

BOSTON:

Desptalnes St.

7 Otis St.

SAN FRANCISCO:
7o6 Folsom

St.

SAID THAT GLADSTONE SAID:

ONLY A MINT CAN MAKE MONEY WITHOUT ADVERTISING"
IT IS

TRUE, WHETHER CLADSTONE SAID

IT

OR NOT.

The fe//ow xv//f?L/G//T//V6 7ffWBL£§
c/c/e/o/>oor CarAong YOUore f/re/ne/r
we are /oo/r/hg /b/: ffie /?exf f//r?e yoc/
order Cardo/7<5 Specify

COLUMBIA
tSa&I and </oa

yv/// wear

SMLfS

wsfeac/offfiOWm.

TAey AL wa y<5 <5A T/<5f~y_
A/at/oa/al Carbon Co.
C"LEVEL A/VD, 0/7/0.

—

J

October

13,
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General Electric Company
Illuminating Engineering
An Example and a Comparison
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INTERIOR OF

71st

REGIMENT ARMORY,

A striking example
by the proper use
is

well

shown

of

N. Y. N. Q.,

NEW YORK CITY

the results obtained

of the right lighting outfit

in this illustration.

The photograph from which this engraving was made was taken at night by the
artificial

illumination

given

by General

This graphical comparison
of curves shows the results
of actual tests made with
the candle=foot photometer
in two armories differently
lighted but using the same
energy per square foot of

Electric arc lamps equipped with concentric
diffusers shown in the five lamp clusters.
This installation emphasizes the fact that
by proper location of arc lamps and the use
of concentric diffusers, the variation in
intensity of light is comparatively small.
The uniform distribution and thorough
diffusion of light in this armory is the result
Illuminating EngiElectric
of General

floor area.

neering.

well worth while for
lighting economists.

The decision of the engineer who advocates the
use of concentric diffusers
with enclosed arc lamps is
well fortified by the results
of such impartial tests as
these.

A study

of these curves is
all

1120

Chicago

Office:

Monadnock Building

PR.NC1PAL OFFICE:

SCHENECTADY,

N. Y.

Sales Offices
In

AH Large

Cities

WESTERN ELECTRICIAN
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EDISON SIGN LAMPS

Of

MICA

RELIABLY LONG
A N D=
BRILLIANT LIFE.
We

Micanite, Linotapc,

supply a number of 2 C. P. sign

Cloth and

C.P.— 1» w.iti
C.P.— 14 watts
JC.P.— 13 or 9 watts

circuits.

EUQEHF MUNSELL AND CO.
NSW YORK

M.

and CHICAQO

That 1,

C, Compound, Empire

i.

For Years

Paper.

the

Standard.

CO.,

Originators

Lamp Made.

GENERAL ELECTRIC COMPANY
Main Lamp Sales

Office,

Harrison, N.

J.

The insulation is the most important part of your machine— be sure
you buy only the best. Cheap insulation cannot be good insulation.
IF ITS MICABOND YOU CAN BE SUAE YOU
HAVE THE BEST -OUR GUARANTEE IS BEH IND IT

CHICAGO MICA CO.
Patent
tfcusc

Valptv.ra.iso, Ind.

Coupling

Quick

Conduit

:KJi

"SAFETY'' RUBBER COVERED

(484)

Remember

rgo6

NEW YORK and CHICAGO

Most Economical Sign

Cope's

13,

Qualities, In any
at Lowest Prices

MICA INSULATOR

'

4

all

Form

INSULATION

lamps taking only 9 watts and operating two in series on 100-130 volt
3

October

WIRE AND CABLE
FOR EVERY ELECTRICAL SERVICE

VI

AUSTIN

B.

& CO.,

CHICACO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

CO.

BAYONNE, NEW JERSEY

Rod

r&ds have ee lost

uaetioa.

These Couplings are of Steel and
aade in tbe best possible manner

•re

Write for list of persons using trie;
rods— 26, ooosold since May 1902. Mudv
ft'., and 4 ft. lengths.
-

'"13

Price, 3

©O

T. J.
3744 North

ft.

7S cents, 4

Patented February

ft* 85 cents..
34, 1903,

PHILADELPHIA, PA

Fifteenth Street

HORNBERGER

For FLUCTUATING

GENERALY.

AMMETERS

REGO FLASHERS
Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one,
Write us today tor particulars and prices. Also

alog of portable and switchboard voltmeters and ammeters

pointers

M. PIGNOLBT
Cortlandt St.
New York

L.
78-80

on electric signs.

Reynolds Electric Flasher Mfg. Co.
191 Fifth Ave.,

CHICAGO

GAS, ELECTRIC AND COMBINATION FIXTURES

AN. dealers

08-90-92 W.

WILLIAMSON & CO.

CHAS. C. UMMACH.
BCC'Y AND TREAB.

VOLT-

N.

Measure low and hi eh voltages'
besides amperes and ordinal y
resistances. They are inexpensive and reliable. Bend for cat-

3-in-l

LAFAYETTE, IND.

R.

"HIGH-DUTY'

BROADWAY,

LAFAYETTE ELECTRICAL MFC. CO.

manhfa.tubib. of

BUUR

storage BATTERY CO

TRANSFORMERS
RICHARD WILLIAMSON,
PRKOIOKNT

LOADS

GAS AND fLECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

WANTED

IN

WASHINGTON STREET,

CHICAGO

You Who are Troubled with Sparking and Cutting of Commutators to Use
The only article that will PREVENT SPARKING.
Will keep the c-mmutator in good condition and

READ BOOKS
on

We

PREVENT CUTTING.

Absolutely Will Hot

and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

The Brushes

Subjects,

5°7 Marquette Bldg., Chicago.

NIAGARA

It will

BO

Cts. per Stick.
For Sale by

all

$5.00 per Dozen

Supply House., or

FREE, Sample Stick*

Cum

» . .

put that high gloFS on the commutator you
hare to long sought after.

ruKijmi a. t*n
K' ™?„Vi7"f
"™* ° U"

Room ill, Inter Ocean Bldg., 130 Dearborn St

,

Chicago, III.

TACHOMETERS

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

fWBt.fi

tion.

The type "C" instrument shown

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
not practical.
make instruments
that will exactly meet your requirements. Write for catalogue.

Insulated Electrical Wires

We

Niagara Tachometer
and Instrument Go.
NIAGARA FALLS, N. Y.

and Cables

JOHN

A.

ROEBLING'S SONS CO.

171-173 Lake Street

chicaco

T.»-l«-

U

I

irenton, n. J.

October
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1906
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FRANK N. PHILLIPS, Pres.

EUGENE

R.

17

PHILLIPS, V. P. C. H. WAQENSEIL, Treas. C. R. REMINGTON, Jr., Sec.

Qsi}ic6ar*s

AMERICAN ELECTRICAL WORKS,
r

providence:,

tffat

£bC&

BARE AND INSULATED ELECTRIC WIRE,

by holes for pins or rivets.

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

STOMBAUGH QUY ANCHORS
BORE INTO THE CROUND

ANNUNCIATOR WIRES.

CABLES FOR AERIAL AND UNDERGROUND USE.

WITHOUT DISTURBING THE
SOLID EARTH.

New York Store, W.

J. Watson, 26 Cortlandt St,
Chicago Office. P. B. Donohoe. 135 Adams St.
Montreal Branch, Eugene P. Phillips' PUectrical Works.

Your

Electrical

Books

of the

R.

When in at the proper depth they are Bet. The strain
can then be put on without fear of any back give. You
are sure.
An anchor is as strong as its weakest part.
Stombaugh Guy Anchors have no weak parts.

I.

Electrician

Showing the

Publishing Co., Suite 510 flarquette
BIdg., Chicago. You will save TIME and
MONEY by doing: so

BUY

5,

6

and 7

in. style.

Holds 12,500, 15,000 and
17,500 lbs. respectively.
Popular with Street Railway,
Electric Light and Telephone Companies.

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY
Manufacturers

6 and 7 inch

The full rod is cast into the helix. Our experience
has shown that welds are dangerous in rods of less than
one inch in diameter.
The rods of Stombaugh Guy Anchors are not weakened

ELECTRIC LICHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

5,

Stombaugh Guy Anchors
HAVE NO WELDS

f

i.

The

W.

N.

MATTHEWS
&
MANUFACTURERS

203

N.

Eastern Office:

2nd

203

ST. LOUIS
|., NEW YORK

-

St.,

BRO.

Taylor BIdg., Cortland!

NATIONAL CODE STANDARD
"0. K." Weatherprool lire.

of

Slow-Burning leatherproo!

Electric Specialties in High
and Ideal Wire.

Grade Porcelain

Prices

We

manufacture a beautiful quality of white, thoroughly vitrified,
tough porcelain, especially adapted to electrical purposes.
Correspondence solicited and prices quoted on application.

Phillips Insulated

The Battery for Service
men

dress

IHOMDESQENT

—

IW

lamp

—

Lamp Buyer,

<&

shall

pay

Ours

is

but we

a

for lamps.

New Lamp,

know

i Island

Bail

'"KWMATI.a.'!

the bus-

Give us a trial
and we will prove our

therefore, reler you to the First
National Bank of Emporium, Pa.,

and the Farmers & Merchants Bank
of St. Marys, Pa.

Dry Battery
most

any dry cell on the market. Many
companies
that our Standard
No. 6, made by hand, set in a wall
of chemical, with carbon of an exclu-

KNOW

sive high

grade,

their use.

That

is
is

the

BEST

for

why we have

Less internal resistance, more constant tension and better recuperative

power are Rock Island points
If

YOU
We

Department

for prices.

NOVELTY INCANDESCENT

LAMP CO.
Emporium, Pa.
ALVIN & JACKSON, Western Sales
Agents,

602 Monadnock
Chicago,

III.

Block,

Rock

3126 columns

is

words*

3,000,000

Island Battery

Ninth and Sycamore Streets

Cincinnati, Ohio.

Co.

^C

&£8

Equivalent in

23 average
$2 technical Books.
On the book basis $46
amount

to

worth given

for

$3.

you

are not a sub-

scriber,

send in your

If

of specialized note.

haven't tried these Dry Cells, you've missed a Battery BarAddress
can SAVE YOU MONEY.

A

This

satisfactory service of

Gone Forward by Leaps and Bounds.

gain.

pages of
matter and

1575 illustrations.

As we mean business and want
your trade, we urge you to "look
us up, 'to investigate us fully,
financially and otherwise, and we,

Elec-

LARGE

or about

*st BATTCRV Tlltfl

iness.

proposition so you will
stay with us.

The Western

reading

.^_^

gives the

you

the price

dictate

In 1905

Patent

r

to say

whether the Czars of
the lamp business shall

.^^^

PATEJ1T

BatTI

"up to you," Mr.

It is

Island

Ncw

ISLJU

offer you a strictly
class
at a
and
reasonable price
that price is less than
the '-association price. "

I.

trician published J 042

Rock

We

first

We

that the

LAMP!

R.

— no

matter what their Post Office adare "from Missouri."
have sholbn them

Business

Wire Go.

and Factory: PAWTUCKET.

Office

THE

and Samples on Application.

order

now.

Western
507 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN
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WANTED, FOB SALE
similar

ments

WANT

(50

insertion/

words or

{Jo

less),

$1.00

Inc.

in-

WANTED

electrician.
Have had two years* experience in light and power plants. Will start at
low wages if good chance for advancement.
Single, sober and nineteen vears of age; good
reference.
Address Box 659. care of Western
Electrician, 507 Marquette Bldg., Chicago.

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFG. CORP.

volts, class

FOR SALE
have an electric light plant located in
population 8.0U0; amount of cash
necessary $10,000. One located in Missouri,
population 2,000; cash necessary $4,000. One
located in Kentucky, population a, OU0; amount
of cash necessary Sh.I'Ou. Write me for full
particular*. Address Box 658. care Western
Electrician, 507 Marquette Bldg., Chicago.
I

ELECTRICAL
AND OTHER
ce.NewYork INDUSTRIES
ARE

25-cycle, 60-cycle, 133-cycle,

FOR SALE.
Will sell for S5.000.00 one-balf interest in a
water and light plant, to proper party who will
assume management. Will earn $10,000.00 net
under proper management. City of 4,000; no

*

single-phase, 2-

volts

phase and 3-phase of various sizes and mattes.
Write for prices. Let us know your needs and
we will quote you low pricts.

volt,

Machinery For All Power Station
Purposes.

ittery
t

*

t

OFFERED
LOCATIONS

****

*•

In the Design of Northern Power and Lighting Equipments
For industrial and isolated plant work we have ignored conditions
of shop convenience.
The prime factor is to provide machines
convenient to arrange, easily and economically operated and en-

V

competition. Can furnish engineers' report and
best authority on franchises and titles. F. H.
EARL, Piano, 111.

dowed with long, useful life.
Economies of manufacture— which enable

V

machinery

us to

WITH
Satisfactory Inducements,

Favorable

Good

compete with

—

convenience and ease of manufacture are obSee Booklet No 2538.

built for

NORTHERN ELECTRICAL MFC.
madison,

Wisconsin,

Lighting System of the
missioners.

i

f

t

i

i

R.

YAZOO & MISSISSIPPI VALLEY

u. s. a.

1

R. R.

information and descriptive pamphlet address
full

V*

J.

C.

CLAIR,

Industrial Commissioner,

Park Row. Chicago.

I

%

West Chicago Park Com-

R.

AND THE

DISTRICT OFFICES: 425 Monadnock Block, Chicago, 111.
1236 Wells Bldg., Milwaukee, Wis.
801 Land Title Bldg., Philadelphia, Pa.
21 East Fifth St., St. Paul, Minn.
29 Broadway, New York.
403-406 Atlas Bldg., 604 Mission St.,
2u0 Equiiable Building,
San Francisco, Cal.
Boston, Mass.

Lamps, Transformers, V»
Arc Regulators and
Switchboards for the

Communities,

THE ILLINOIS CENTRAL

CO.,

For

Alternating Enclosed Arc

Rates,

Conditions,

ON THE LINES OF

ENGINEERS— MANUFACTURERS

FOR.

Freight

Labor

Healthful

tained by our superior shop methods.

Proposals

MO.

ST. LOUIS,

ALTERNATING CURRENT MOTORS.

Illinois,

a

MOTORS AND CEILING FANS

Westinghouse, 1,100-2,200
12-120-1375.

K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1250.

class 12-150-600.

1136— 100 K. W. General Electric, 2,300
type A. T. B„ class 8-100-900.
1448—70 K. W. Thomson-Houston, 2,200
class A-70, 515 RPM.

MANUFACTURERS OF

1344—90

A. C- GENERATORS OOCycle, 3- Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,

or two first-class erecting engineers capaof handling large electrical machinery.
Good salary and opening for capable man.
National Brake &. Electric Co., Milwaukee, Wis.

CHICAGO

SINGLE-PHASE SELF-STUTIMB

volts.

1279—120 K. W.

ST.,

CENTURY ELECTRIC CO.

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

BELTED

One

ble

W. MONROE

27

10-75 900.

pound engine, 15J and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single phase, 2,200 volt. 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

WANTED

LEATHER BELTS

WE

C

As

1906

13,

New and 2nd Hand

OO-Cyele, £- Phase.
1763—240 K. W. Stanley, 1,200-2,400 volt, 450
PRICE considerably lower than for
RPM.
the same apparatus purchased from 1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232—75 K W. Westinghouse 2,200 volt, 720
the manufacturers.
RPM.
DIRECT t OMVECTEI) A.
UNITS.
GO-Cycle, Single-Phase.
6770—400 K. W. Westinghouse generator ,60 7546-Two 300 K. W. Bullock, 110 volt, 16
poles,
465 RPM.
cycles, 2-phase, 1,150 volt, 150 RPM,
direct connected to Williams vertical 7634— Three 180K. W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
non-condensing engine 18x26.
6399—250 K. W. General Electr c generator, 60 1823-150 K. W. General Electric, 1.040-1,150
volts, type A. M., class 12-150-600.
cycles, mono-cyclic, 2.400 volt, 200 RPM,
direct connected to Ames Horizontal, com- 1219—75 K. W. Westinghouse, 2,200 volt, class

sertion; additional -words sc each.

POSITION

CO.,

ELECTRICAL AS1) STEAM HACHIDEKY, GUARANTEED, and at a

/ess),

WANTED advertisean

words or

MACGOVERN &

ROSSITER,

and

advertise-

$f.Jo an
additional words jc each

POSITION
ments

COLI'MX

October

Ill

t
M.KLEIN

& SON

Scad 2c Btarap for new catalogue No. 6 of

FOR SALEChicago, October

6,

125

1906-

16
50
60

1

2

ELECTRICAL BOOKS. KLEIN'S TOOLS
All Kinds.
For Electrical Worker*

Lights.
1

Sealed proposals will be received
by the West Chicago Park Commissioners, Union Park, Chicago, Illinois, until four o'clock p. m. Tuesday, October 16, 1906, for 1,040
alternating enclosed arc lamps with
the necessary transformers, arc regulators, and switchboards for the
lighting system in the West Park
System, Chicago.
Detailed specifications may be
obtained at the office of the West
Chicago Park Commissioners, Union
Park, Chicago. Each proposal must
be accompanied by a certified check
on some responsible bank doing
business in Chicago, for five per

Bargains

VOLT DYNAMOS

1

2
3
1
2
2

B. A.

Hobart, M.

New England, M.

1
1
1

1

P.,

&

1

2

2

P.

1
1

W.

MAT'

900 Wagner M. P., comp.
1100 Triumph, M. P., comp.
1300 Card, M. P.. comp., 72 K. W.
1300 W. Elec, M. P., 76 K. W.
1350 Gen. Elec M. P., 75 K. W., 6 pole, direct con-

1
1

2
2

"I

Cor. 16th and Lincoln Streets,

SPRINGFIELD, OHIO.
ESTABLISHED

::

Chicago

Stow

MULTI-SPEED MOTOR

W

STOW MFG.

The Edison

Cell Is the cheapest form of batterv energy,
si**~~eest—
at«™.
and u has rccent )y been
shown by tests at the University of Michigan
that the Edison Coil puts 83% of the hatteryv
energy Into tnespark. Write for* -Battery Sparks."
'

PLACE YOUR
"Want" and "For Sale"
advertisements

In

EDISON M*C. CO.

31

7 Lakeside Ave., Orange, N. J.
304 Wabash Ave., Chicago, 111.
Clerkenwell Road, London, E. C.
68-B

Union Square. N. Y.
26

Immediate Returns.

CO., Blnghamton, N. Y.

Gen'l European Agents, Selig, Sonnenthal
86 Queen Victoria Street, London, England

IRON

ARC LAMP

POLES,

Manhattan
Sometlng

THE
The more
ncss.
The
advertises.

man advertises, the greater his busi
greater his business, the more he

a

A

Co.,

Electrical Supply Co.

BRACKETS, ETC.

the

WESTERN ELECTRICIAN.

Flexible Sheft

Practically dust and water proof. For Portabla
Drilling, Tapping, Reaming, Emery Grinding, eto,
rite for Catalogue and Pricaa.

and Spark Coil
~

1878.

COMBINATION OF

CO.

DEALERS IN BUSINESS TO
STAY HANDLE THE
Edison Battery

Pregident.

i

,'

,

GREGOKY ELECTRIC

YOU LL

ID

FOR ALL DlKtti tUKHtwi
CURREN
ROBBINS & MYERS CO.

nected to Ames tandem comp., 11x17x12 auto
made engine.
1
1450 General Electric, M. P., comp. form H, 85 K. W.
1
1800 Western Electric, M. P., comp., 6 pole, 100 K.W.
1
2500 Western Electric, M. P., 150K.W., comp., direct
connected to Ball and Wood, tandem comp.
engine.
We are now located in our new shops, the largest
repairshops in this country. Send for our Monthly.
Bargain Sheet, showing complete stock with net pricee

reject

Secretary.

III.

Akron, M. P.

800 Westinghouse, M. P.
340 Western Elec, M. P.
400 Westinghouse. M. P. ,22$$ K. W.
450 Sprague-Lu ndell, M. P.
450 Gen. Elec, M. P., comp.
450 Western Elec, M. P., comp.
510 C.
C, M. P., 30 K.
540 Westinghouse, M. P., 30 K. W.
700 Commercial, M. P., comp.
800 Gen. Elec. M. P., comp.

ECKHART,

JOSEPH F. HAAS,

Chicago,

St.

comp.

100

110
110

(5%) of the total proposal.
The West Chicago Park Commis-

Attest:

81 W. Van Burea

80 '"rocker-Wheeler.
86 Hobart, M. P., new.

1

cent.

sioners reserve the right to
any or all bids.

end Line Builders.
MATHIAS KLEIN & SONS.

ELECTRICIAN PUBLISHING COMPANY,
CHICAGO
Suite 507 Marquette Bldg;.,

Crocker-Wheeler.
Roth, M. P.
Hobart, M. P.

MOTT

WORKS

IRON
J. L.
Fifth Ave. and Seventh St.

17

NEW YORK

Electrical

for

NEW YORK:
r«rk PL and

14

Everybody
CHICAGO:

Murray

Factories: Jersey

188 Filth

St.

Glty,

N.

J.;

Ravenna,

Av«

Ohio

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Crado Machine
Work

of

AM Kinds

Correspondence

Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUCHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

October

13,
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The "Up-to-D&te"

line of

Voltmeters and Ammeters

is

THE INTERNATIONAL

PRESERVEOFYOUR
COPIES
THB
WESTERN ELECTRICIAN
BINDERS SI.OO EACH.

...

ELECTRICIAN PUBLISHING
Suite 507 Marquette Building,

CO.,
CHICACO.

EUREKA
EXTENSION
Prominent Engineers are specifying' them

The BEST Extension
Light on the market.
be used in many

Can

Wrlie tor descriptive catalog.

places, as Hotels, Residences, Factories, etc.

Made with plug for extension; also for attaching to bottom of chan-

International

delier for reading light.

Send for Bulletin and Sample

Electric Meter Co.

EUREKA EXTENSION
FIXTURE CO.

330 West Randolph

415 S. Washington Street

MARION,

rCOHDUIT COMPANX

St.,

CHICAGO

INDIANA

-

t^SOl MARQUETTE BLDG.,CH\CA.GO.
170 BROADWAY,
336 MAC* St,

NEW YORK.

U3SAW3EXJES

As your
read,

you

ad in the Western Electrician will be
will sever be blue.

GET BUSY!
SAVE YOURSELF TROUBLE.

Put Your Wires Underground.
C. M.

277 Broadway,

NEW YORK

"Flexduct"

is tha.t

GEST

high standard required

Union Trust Bldg.,
CINCINNATI

in

a.11

TRANSFORMERS

KUHLMAN ELECTRIC

high-class work.

It is

very

flexible,

a.

CO.,

ELKHART, IND.

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate,

always

useable to highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YORK

CHICAGO

SAN FRANCISCO

.
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DRY

You

YOUR COILS
VACUUM

efiwm

BY
J. P.

IN U. S.

NOW

DEVINE CO., BUFFALO,

USE

1906

aaw hla ad.

In the

Woatorn Electrician.

C^-

RUBBER COYERED WIRES AND CABIES

IT.

IM.

13,

confer a favor upon the advertiser by telling him— when ya

MARION INSULATED 'WIRE* RUBBER

(Cables— Transformers-Magnet Coils— Armatures)
OVER 700 APPARATUSES IN USE-" PASSBURG" SYSTEM
LARGEST ELECTRICAL FACTORIES

will

wrlta him - that you

AND
IMPREGNATE

October

Y.

SIGNAL,

s*

428 MOONEY-BRISBANE BLDC.

HlNlNG r

M AR|N £

AND SUBMARINE
MECHANICAL,

Engineering

DUSALD

JACKSON, C. 1
WILLIAM B JACKSON, M. t

ELECTRICAL,
STEAM,

Co

WIRES

8.

CABLES

CIVIL.

Complete and short courses. Thoroughly equipped
•Of ineering shops. Shop work from tme beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electricalcourses. Send
for catalogue Mention course in which interested.

mcitonta

.mucili tnariTUTt •"

ilicthioai.

ihkiim

•.KRIOAN •••ICTV OF MECHANICAL (NQINCEHt
amirican eeiiTY or civil iHtmciat

ENGINEERS.

I

MAIN OFFICE AND FACTORY, MARION, IN D.

[

EXPERTS

CHICAGO OFFICE a WAREHOUSE

I4IS0YC1INT0N

ST.

WADison. wis.

HI8HLAND PARK COLLEGE, DES MOINES. lOWn

SUBSCRIPTION OPPORTUNITY
NEW

subscribers

ELECTRICIAN

who

for the year 1907 will receive the

remaining issues of this year

The

WESTERN

order the

FREE.

Order at once.

WESTERN ELECTRICIAN

has helped

and informed its readers for nearly twenty years.
It will help and inform you.

WESTERN ELECTRICIAN
507

MARQUETTE BUILDING, CHICAGO

<*<:

,0*&u

SUBSCRIPTION RATES

:

United States, Canada and Mexico $3 a Year

<#1

&.

&&.

E

CTRICiAN

CHICAGO

Please send me the Western Electrician
weekly, for 1907. for which I enclose $3.00
($5.00 if to foreign country). Also send me free the
remaining issues of 1906.

Foreign Countries, $5.00 a Year

l

.

.City.

,

October

13,
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CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

Send

DEARBORN DRUG
228-234 Postal Telegraph Building, CHICACO, ILL.

BUCKEYE ENGINE
SALEM. OHIO.

&

-\AXIVI,

HI.

21

Dearborn Water Treatment
made

to

suit the

case takes off the scale,
gallon of water for analysis.

CHEMICAL WORKS

EDGAR,

Telephone: Harrison 3930 and 3931.

YOUR

Co.

Dixon's Pure
Flake Graphite

BOOK ORDERS

U.S.A.

A

small quantity of Dixon's
Graphite mixed with any oil
or grease improves its lubri-

Will receive

PROMPT

and

attention

if

CAREFUL

cating quality and durability
100 per cent.

sent to

Get

free

sample 125-C.

Electrician Publishing

Company,
507 Marquette

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

Bldg.,

JOSEPH DIXON CRUCIBLE CO.
JERSEY CITY, N.J.

Chicago.

OTTO ENGINES

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

Unsolicited Praise
^trademarks

)

Bronze Smelting Co. Limited,

The Phosphor

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

— DELTA

INGOTS.CASTINGS.WIRE.RODS^HEETS^TC.
'

Yirj/rtcijOitrtM."

/\
ELTa\

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and S ole Makers in the U.S.

JEFFREY

K

FOR CATALOGUE,
ADDRESS

DREDGES

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

Farrand Bros., proprietors of the Lakeside
Stock Farm, Colon, Michigan, write: "Our engine
has run nine years without trouble, but all machinery Is bound to wear out."
They then ask for
platinum with which to tip the electrodes,— a trifling
Nine years and just beand Inexpensive repair.
ginning to need attention. The average life of the
cheaper makes Is about five years. There Is a
moral in this for the prospective buyer, Get the
" Otto " for long life, and no trouble.

—

OTTO GA5 ENGINE WORKS, Phila, Pa.

STANDARD DF THE WORLD

XPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IM

EL
OKPOI

HOI

IT

IM.

Dl

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

MOIMAI INOCK
CHI SA.OO,

V

II

SAMSON TURBINE
The illustration shows the large NIAGARA, design, HORIZONTAL SHAFT TURBINES
NIAGARA FALLS HYDRAULIC POWER & MANUFACTURING CO., Niagara Falls, N. Y.

recently installed by us. for the
Tests conducted by competent

engineers, developed as follows:

Head
213
213
213

Gateage

ft.

%
%

ft.

Full

ft.

Speed
257 r. p. m.
257 r. p. m.
257 r. p. m.

H. P.

1750
3000
3500

Generator Efficiency
95 per cent
95 per cent
95 per cent

Turbine
73.00
85 60
81.50

Efficiency

per cent
per cent
per cent

Design, operating under equally HIGH
These results have never been equaled bv any turbine of the Horizontal Shaft generators.
Francis' weirs and formulK
test was made A FTER TURBINES WERE INSTALLED, direct coupled to
turbines are all fitted with our SAMSON BALThese
on
file at our offices.
reports
test
original
Med
The
diVcharel
were
for
GATEAGES.
ALL
ANCED GATES. Note especially the UNIFORM SPEED at

hf a nq The

•

THE JAMES LEFFEL & CO.
307 Lagonda

Street,

Springfield, Ohio, U. S. A.

:
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

IS

POWER

POWER

POWER

POWER

POWER

b

Us Help You
To Learn More

THE

K
N
P

w

G
E

K

ELECTRIC LIGHT PLANTS

W

"Knowledge
do things. For

pithy old adage,
things to

is

Power,"

P

men, practical information

practical

supply this need, constantly arising as new

men

enter the electrical

Electrician, beginning with the issue of July 7th, the first of the

publication of a valuable

and

is

field,

must

G

wanted.

To

E

the Western

new volume, entered upon the
when finished, a complete

notable series of articles (constituting,

on the subject) on

K
N
P

w
E

b

R

T

LAW
b

The Small Central Station

E

T

L J W
b
E
E
D
R

We

so true as to be self-evident.

is

T

L J W
b
E
E
D
R

N

know

treatise

*5?

An Excellent Opportunity to Obtain PRACTICAL Information on

E

R

1906

13,

KNOWLEDGE

Let

R

E

October

E

E
D

Practical Hints on lt» Construction and Operation

R

G
E

The
subject,

is

b

well indicated by the

list

of chapter

written

IX.

III.

Fuel and Waterpower.

XI.

IV.

Boilers and Setting.

V.

E

VI.

R

VII.
VIII.

by experienced

X.

XII.

—

Equipment Generators- -Switchboard.
Arc and Incandescent Lamps.
Electrical

K
N
P

Instruments.

W

Transformers.

T

XV.

Cost of Plants.

L J W
b
E
E
D
R

XVI.

General Data.

G

Operation of Boilers.

XIII.

Line Construction.

Engines.

XIV.

Distribution.

Steam Turbines.
Belting and Shafting.

authorities on the

headings

General Observations.
Building and Foundations.

I.

II.

E

scope of this eminently practical work,

E

The

articles supply data relating to small and medium-sized stations using overhead conand are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The

struction,

L
E

J
b

W
E

be enriched with numerous illustrations, diagrams and tables.
These articles will be of much value to all readers of the Western Electrician, new and

series will

R

old, interested in the practical

operation of electric-light plants.

N
P

w
L
E

T

b

11

E

R

D

G
E

REMEMBER
began

in the

that this noteworthy series on

Electric Light Plants

July 7th issue of the Western Electrician, and will run for from four to six months.

=

=

PLACE YOUR SUBSCRIPTION AT ONCE

K

N
P

w

L * W
b
E
E

Western

R

Electrician

507 Marquette

w
E

D

R

Bldg., Chicago
E

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

IS

POWER

POWER

POWER

POWER

POWER

KNOWLEDGE

T

•E

L

s
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The Care and Management

There

are a

Electric

THOUSAND THINGS
in conduit

work

Here

is

CHEAPER and BETTER
than you are

now doing them,

Power Plants

NORMAN H. SCHNEIDER
a Book Every Steam and
Engineer Should Have
By

done

that can be

Electrical

Because

it deals practically with
management of
care and
power plants; direct and alternating current motors have been
given a special chapter and modern forms of starting rheostats
are described at length.
There are special chapters on
the electrical current, standard

the

with

CONDULETS
CONDULET

of

wiring with formulas and tables,
etc., direct and alternating cur-

.

crouse'-hjnbs CO
PATEKTS PENDING

rent dynamos, motors and motor
testing electric lamps

starters,

and dynamos and measuring

You can mount
inch and
ple

a socket

on your

pipe, 1-8

3-8 inch, male or female;

covers

all

fit

nip-

(Above

condulets.

290 PAGES, 203 ILLUSTRATIONS
Limp

Full

is

Round

Leather,

Corners, Gilt Edges

Type

in-

struments, storage batteries, engineering notes, belts, pulleys,
horsepower, etc.

C.)

.

.

$2.50

THE LATEST AUTHORITY ON

ELECTRICAL INSTRUMENTS AND TESTING
This is another practical book by N. H. Schneider. The tests given are such
as occur every day in the engine room, power house, telephone exchange, cable
laying and constructor's work in the field. 210 pages, ovtr 100 illustrations and
Full limp leather. $2.00 postpaid.
tables.

Crouse-Hirvds Co.
70 W. Ja.cksorv Blvd., Chicago

New York

Syracuse

Cincinnati

CHAMBERLAIN
SPON &
NEW
W
Department

YORK

E, 123-125 Liberty Street,

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

BLAKE SIGNAL" & MANUFACTURING
Pat. Nov., 1900.

Exact Sizes

Crescent Co.. Valparaiso, Indiana

size. Pat.

July, 1906

CO., 256

Wtstorn Electric Co.

Summer
ST. LOUIS:

St.,

Boston, Mass.

Wesco Supply Co.

Western Electrle eo.

**

©rate

Type BB

OttttB

©rato-ilark guarattoa qualify.

Stye
Sfrai frark

lart ilfg.
Snsstmt

(En.,

EatatOa,

New and

Old Work

UNION OUTLET SWITCH BOX
PATENTS PENDING

^artfora, (Emm.

ffihtaujo

For

©nt

Approved by the Underwriters National Electrical Association, Takes all Standard Switches and Receptacles
Designed so that a two-gang box can be converted into any number of gangs by releasing theclampThese gangs are easily assembled with theaid of ascrewdriver,
ingscrewsand inserting •Spacers."
and tit together snugly, making a perfect and solid gang box foranyrequirednumberof switches.

CHICAGO
NEW YORK

F-.USE

WIRE

CHICAGO

JEM SHADE HOLDERS
Rigid at any angle
No screws to lose
No tools required

Applied in a second
Self-centering

Four points

of support

Simple, Strong, Secure

No loosening from shock
(SEND FOE SAMPLES; 1%

JEM SHADE HOLDER

in.,

2H in., 3H

in).

CO., 13 East 30th

St.,

New York

City.

&.

tVIR-O. CO.
BUFFALO
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STROMBERG-CARLSON QUALITY
recognized and appreciated in Railway service. In the manufacture of this apparatus,
special care and attention have been given to existing conditions.

is

The

instruments have been specially designed to

meet the most rigid and severe usage, employing
nothing but the most approved mechanical and

known

modern telephone engineering, thus assuring at all times the most reliable
and efficient communication for despatching purelectrical features

Despatching
Telephone

to

Despatching Telephone, Open

View

poses.

Let us

know your

Write to-day

Our

requirements.

for booklet

services are at

J04-E.

Tack

Box

MFC CO.

STROMBERG-CARLSON TELEPHONE
ROCHESTER,

your command.

CHICAGO,

N. Y.

Reduced Telephone Rates
IN CHICAGO

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
If

the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

So,

If

Customer

SINGLE LINE TELEPHONES:
:

Not, Will

You

Allow Us to Send a

per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each
calls

You Are

a Regular

If

50

ILL.

Sample?

:

:

:

:

RESIDENCE RATES WITH UNLIMITED

INTERNATIONAL TELEPHONE MFC. CO.

CHICAGO

SERVICE:

Single line

Two-party

:

line

$75.00 per
60.00 per

:

:

annum
annum

NICKEL SERVICE:
Direct
Direct

ELECTRO-MAGNETS

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 15 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
line,

:

:

:

WVNDtr
AvroMtirtc

mchim

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

£c counnANorjsn

MAdnerco

October

13,
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The Public Demand

KELLOGG

become so great that we have
double the size and triple the capacity of our factory in
order to supply enough equipment to keep pace with it.

for automatic telephone service has

had

to

Most

of the big,

new Independent Telephone Companies
equipment and starting

starting in with automatic

Here's somethingyou've been

are

looking

right.

Older Independent Companies are displacing their manual
equipment by automatic as fast as the former is outworn or outgrown.
Why? Because the automatic system is a demonstrated
success; because automatic service is ideal service, quick, sure
and secret; because the operating company can produce it for less
and sell it for more than manual service a double increase in

perfect

and design can mane

—

These

Automatic equipment has a direct and positive influence on
it.

woodwork

makes the

It

securities easier to market and more profitable to hold.
Our Automatic system has been adopted in the following
Hastings,

Germany.

Buxton, Iowa.
Cadillac, Mich.

Champaign,

111.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson. Mo.
Grand Rapids, Mich.

Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.

Toronto
Traverse

Jet.,

Miamisburg, Ohio.

Urbana,

111.

Mount

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.

Olive,

Santa Monica, Cal.
Sioux City, Iowa.
South Bend, Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.

111.

if

well-known
you the

tell

with

furnished

4 or

3,

5

bar

is

of

Can.
Mich.

binding
mounted

on the

left

side

box

to

which

can

be

fastened

any wires or desk stand

the

cords.

We
can

fill

have a large stock of these Generator-boxes and
your orders promptly- Write to-day.

Wausau, Wis.
Westerly, R.

Wilmington,

I.

Del.

Woodstock, N.

CHICAGO,

Sts.,

E'.,

Can.

KELLOGG SWITCHBOARD & SUPPLY GO.
CHICAGO,

Co.

ILL.

BRANCH OFFICES:
Philadelphia, Pa.

U. S. A.

Keystone

Los Angeles, Cal.

Cleveland, O.

318

Electric Bldg.

Tel. Bldg.

W. 2nd

St.

ELECTRIC MFG. CO.
"DOYOU GET OUR RINGS? "\ RUNZEL-LENZ
MANUFACTURERS
You would

if

you used the

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING

Improved Sandwich
Pole Changer
The most

and the only reliable ringer
on the market.
Measures only 9x6x5 inches; weighs only 4 lbs.
We use no primary battery for the vibrator; actual V
consumption of current from the main batteries J
practically unnoticeable. Will ship on 30 days' •
trial, returnable at our expense if not satisfactory V
in

every respect.

new

descriptive circular and prices.

h
a

Sandwich Pole Changer Co. h*
200 Eddy

Sandwich,
Made

In

4

Styles,

Street

Illinois

Both Alternating and Pulsating

...

and POT-HEADS

efficient

Write today for

c
m

14-F" will

City,

Automatic Electric
Van Buren and Morgan

the

The

posts are

of

Tacoma, Wash.

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

best material

is

finished.

Two

Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

New

the

quarter-sawed oak
cities:

Richmond, Ind.

Neb.

Havana, Cuba.

No.

compact and

the best grade of

well
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Bellingham, Wash.

" Bulletin

Generator-boxes can be

generators.

the securities of telephone companies using

as

The Generator

Generator-

as

is

reason the Kellogg Generator has become so popular.

revenue.

Berlin,

Our

Kellogg.

it.

A

for.

box that

07-IOI

South Clinton

St.

CHICAGO,

ILL.

TELEPHONES AND

SWITCHBOARDS

•
Our New Round Magnet
Powerful Magneto

TELEPHONE GENERATOR

SPEER HICH-CRADE

Made

CARBON BRUSHES
SPEER CARBON CO.
ST.

MARYS, PA.

4. 5 or

6 Bar

SEND FOR SEPTEMBER
BULLETIN

AMERICAN ELECTRIC TELEPHONE COMPANY
6400-6508 State Street

CHICAGO, ILLINOIS

TELEPHONES/SWITCHBOARDS AND EXCHANGE EQUIPMEN

ORTHIELECTRICICO
KANSAS C'TY

WESTERN ELECTRICIAN

26

13,

Amututktur

Itnfi

RELIABLE

October

Stomal lattmj

1906

19

(Hmttfranu

ELECTRIC STORAGE BATTERIES
Branch

NEW

Offices:

BUFFALO,

YORK, CHICAGO

Electric Signs

N. Y.

TELEPHONE TROUBLES

Price

25c

DO YOU NEED ONE IN YOUR BUSINESS?
ELECTRICIAN PUBLISHING COMPANY, SOI Marquette Building, Chicago

and Letters
The more

Send

for special circular of stock signs

HALLER MACHINE
I27

ness.
The
advertises.

ready for shipment.

a man advertises, the greater his busigreater his business, the more he

CO.
CHICAGO

FULTON STREET

TftAOt:

CIRCUIT

The more money you spend in advertising the more money you have.
The less money you spend in advertising the less money you have.

Star Expansion Bolt Co.

German

Makers of all styles of

in sheet, wire,

Toggle Bolts
Expansion Bolts
Enameled Ring's and Drills

BREAKERS

Silver

ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

rods

blanks, etc.

The Switchboard Equipment

Phosphor Bronze
5«iio* for

Nickel and Copper Anodes

Catalogue

147 Cedar St.,

142

NEW YORK

Company
BETHLEHEM,
Ask

Lake
:e

St.,

I

CHICAGO
lOO

THE SEYMOUR MFG. CO.

CLEVELAND:

Crosby, Craft

&

for Bulletins

PA.

and Low Prices
CHICAGO: Francis Raymond

Co.

jj

Box

667,

SEYMOUR, CONN.

Staivley-G.I.
The

Stanley-G.

I.

Electric Manufacturing

Manufacturing Company of

New

York.

of the
sets,

S.

The

Stanley

Pittsfield

Company

is

a consolidation

of the Stanley Electric

and the General Incandescent Arc Light Company of

Company's product, marketed under the well-known trade name

K. C. System, comprises generators, transformers, rotary converters, motor generator

switchboard apparatus, induction motors,

Company have been

f ivorably

known

as builders

etc.

The

General Incandescent Arc Light

of the high grade G.

I.

arc lamps, incandes-

cent lamps, alternating current and direct current motors and special electrical supplies.

MIDDLE WEST OFFICES:
CHICAGO, Monadnock Block
CINCINNATI, First Nati Bank

CLEVELAND,

Bldg.

DETROIT, Chamber of Commerce
INDIANAPOLIS, State Life Bldg.

MINNEAPOLIS, Guaranty Building
OMAHA, New York Life Building

KANSAS CITY, Postal Telegraph Bldg.
ST. LOUIS, Century Building
Special Representative for the Southwest, HOBSON ELECTRIC CO., Dallas and Houston, Texas

Citizens Building

Pittsfield

Sta[\iey-G.I>"S Company MASS.

October

13,

WESTERN ELECTRICIAN
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WAGNER ELECTRIC MFG. CO
U. S. A.

Ul:

TRANSFORMERS
It

may surprise you

to

know

there

is

a remedy for

We have in the past few years

transformer troubles.

taken over the entire Transformer business
ber of Central Stations

makes

of

a num-

who had been buying

other

of transformers.

We have succeeded in completely eliminating their
transformer troubles.

Wagner Transformers
antee which

is

in effect

more about

this,

an insurance

their good

favor, guaranteeing

lasting qualities.

Our

policy in your

behavior and long

bulletin No. 72=H will tell you

and any

will be glad to call

are put out under a guar=

of our District

Managers

upon you.

DISTRICT OFFICES IN ALL THE PRINCIPAL CITIES

The Lindsley Brothers Company
SPOKANE, WASHINGTON

Cedar Poles, Posts, Ties, Piling and Cross

One

of

Our Ordinary

Train Shipments of Cedar Poles.

Arms

This Train Has Nineteen Cars.

DELIVERED PRICES FURNISHED UPON REQUEST
We

Can flake Delivery

WESTERN ELECTRICIAN

28
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1906
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Oak
Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERB

TIES
T. J.

MOSS

1

CQ
^CO
POLES
I

1

BRUER,

VrV. F~.

POLES POLES.
WHITE
RED

TIE CO., Security Building, ST. LOUIS, MO.

WHITE CEDAR
RED CEDAR

-!
(

CYPRESS
IDAHO CEDAR

KANSAS CITY, IN/IO.

TIES.

& JENNINGS,

CEDAR,
CEDAR,
CYPRESS.

ST. LOUIS.

OAK, CYPRES8 and

Chemical Building-

YELLOW

PINE.

IDAHO"RED" MICHIGAN "WHITE"

CEDAR POLES

We

ship more Idaho Poles than

all

other dealers combined

WESTERN LUMBER and POLE

TROLLEY TIES
FOOT
Michigan White Cedar

7

BERTHOLD

CO., Denver, Colo.

Stock

Low Price. Quick Shipment
Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices
Daggett, Michigan
PERRIZO & SONS

TORREY
CEDAR CO.,

Special

Cedar

Poles

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

Cross Arms, Locust
and Oak Pins
In

Stock for Quick Shipment

KELLOCC- CEDAR
CHICAGO,

ILLINOIS

::

F.

BISSELL
TOLEDO,

f/e

40,000 Poles in stock.
100,000-150,000 after April 1st.
in the Cedar Pole and. Tie business 55 years.

LE

THE PORTER CEDAR

INQUIRIES

WESTERN

THE

IN

C°

SAGINAW. MICH.

ALWAYS

ELEC-

TRICIAN OBTAIN MOST EXCEL-

»„n
AND

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

TICO
" ^^
^™ O

50,000 Trolley Ties at

Bay City

=MONROE,

W. C. STERLING & SON CO.,

kl°t^f:"°

BOLE DEALERS ADVERTISING

O.

^^

h»Ve been

S

COMPANY

B/t|
EG
Kl/Lta
^™ ^" ^^

MICHICAM WHITE CEDAR

BEST TO LAST.

WRI

POLES
TIES-POSTS
PRODUCERS
WE
WANT YOUR

THE

POLES
^o

Switchboard & Supply Co.

yard.

MICH.
-8PI0ML PRICE* ON •MALL pOLnT

/"Producers'
'rs\
WWhotoalei-s
of White Cedar
tar 1

USB

J

The Holden Guy=Anchor

r=>OL.E!

/^

Yards

V

/fles^M icn. L AnseMictv
IHmisinJ-O/ifiMJoii"

Wrltefora copy of our TELEGRAPH

CODE POBCEPABPBODUOTS,

NONE BETTER
The rods are of one piece
No welds nor threads to weaken them
Greatest surface in ground

A

15

hole,

Idaho Cedar Poles

-inch Anchor squares up in a 6 -inch
over 55 square inches in solid earth

MOST INEXPENSIVE AND
BEST ANCHOR MADE
Pat. Jan. 9,

1906

PACIFIC

COAST POLE

SPOKANE, WASH.

CO.

Write for Circular

THE HOLDEN ANCHOR

CO.

Manufacturers

DES MOINES. IOWA

cSSStmS^

When

a man's electrical ideas flow freely; when he
discusses electrical subjects intelligently and glibly, you
will be pretty safe in assuming that he keeps in touch with

ESTABLISHED
I

::.- :

electrical

progress by perusing

the Western

1662

WM. MUELLER COMPANY
1211-12-13

MARQUETTE

BLDG.

CHICAGO.

SEVEN DISTRIBUTING YARDS
.;-^ ;---,.:::

.

-rs'.'

;_---'

sxsssai

-

Electrician

52 times a year.

3ISV.F l_EIX
ELECTRIC
Catalog

HEATING APPARATUS
"R"

on Electric H latrng FREE.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAY

Simplex Electric Heating Co.,

Ca

ge

CEDAR

POLES,
POSTS,
TIES

«asl

H. M.

LOUD'S SONS CO., Au Sable, Mich.

October

13,
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JL\^r

,

Ife^F-

4k~3 %*!*'

BUY WESTINGHOUSE REPAIR PARTS

-x THEY

ARE THE BEST

Worth Having!
STEVENS

MEGHANIGALGATEGHISM

POLES

PRACTICAL KNOWLEDGE
FOB
Stationary and /larlne Engineer!, Firemen, Electricians, notormen, Ice
Machine Men and Mechanics In deneral.

Maw and

ARMS

Technical
All Modern Machinery fully described and explained
made Clear by Word and Drawing. Questions and Answers

Original.

Points

for Civil Service Examinations, etc.

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBURS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT, TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE 8TACKER.
ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.

1,

336 Pages.

340 Illustrations.

$I.OO.

Sent anywhere prepaid 00 receipt ol price.

Electrician Publishing Company,
507 Marquette

Bldg,, Chicago.

POLES
and Square
Southern White Cedar Roun d
Chestnut

Long Leaf

Pine, Octagonal

)

ANY SIZE OR QUANTITY

CROSS-ARMS
.High Crade Georgia Long Leaf Pine
AMY SIZE-BORED AMD SPACED AS PER SPECIFICATIONS

PROMPT SHIPMENTS

[Southern Exchange
Mills: Georgia,

North Carolina

Co,

New. York, 97-99-101 Warren

WESTERN ELECTRICIAN
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13,

Standard Switchboard Panels
25 Different Types
«
'

1

i

1

nnn
'••Mi

A. C. Generator Panel

A. C. Feeder Panel

D. C.

D. C. Generator

Pane

Vermont Marble used

Polished Blue
for

Motor Panel

excepting low voltage motor

all

panels,

which are made of the highest

grade

black,

Shipment

made
order.

marine
of

in ten

finished

slate.

any standard panel
days after receipt of

Reasonably quick delivery

on special switchboards.

Write nearest

office for descriptive leaflets illustrating

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver
Minneapolis
Canadian Westinghouse Co., Ltd., Hamilton, Ontario

our standard panels.

&

Mfg. Co.

New Orleans
New York
Philadelphia

Mexico, G.

San Francisco

Pittsburg
St.

Louis

Salt

&

Seattle

Lake City

O. Braniff

&

Syracuse

Co., City of

Mexico

1906

WESTERN ELECTRICIAN

October 13 1906

Fort

Wayne

31

Electric

Works

"Wood" Systems

Doesn't This Alternator Look Cool?
It

runs as cool as

it

looks.

one

It's

of the

FORT WAYNE ALTERNATOR DESIGN.
PRACTICAL operation under actual conditions

essentials of

proves our statement.

Multiphase Revolving Field Engine Driven Alternator, Type
400 K.W-, 100 R. P. M., 2,300 Volts.

TRE,

72 Poles,

Special attention given to Ventilation of

Frame

and Insulation of High Voltage Armature Windings.
You can depend on

FORT WAYNE

ALTERNATORS
Sales Offices
Atlanta
Boston
Chicago

Cincinnati
Qratiu Rapids

Send

in emergencies.

for our Bulletin 1080

Fort

Wayne

New York
Philadelphia

Indiana

Sales Offices
Pittsburg
Seattle
San Francisco

St.
St.

Louis
Paul

Syracuse

Yokohama
49R

WESTERN ELECTRICIAN
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INSULATED WIRES
7 i nr\ AND
HIALnnU
CABLES
Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

JUST ISSUED

COMPANY
HAZARD MANUFACTURING
-

OUR CATALOGUE
1906

Highest grades for electrical insulation and mech a nic al purposes, In shccss>
tubes, rods

interested, write for it. See our Sample
Line on exhibition at Salesrooms

LAKE

199

ST.,

special shapes.

WRITE FOR 1906 CATALOGUE GAS
AND ELECTRIC PORTABLES

n

i-Tff

THE KARTAVERT MANUFACTURING CO.

METER

DIRECT CURRENT
ALL VOLTACES
FROM TO 760
I

EAR

IrVI

Owing

Indestructible

diate approval of
Direct Current Central Stations.
It is well known that

Coils.

Accessible parts.
Simplicity of
Construction.

Low
Low

meters

small

are
burn-outs,

liable to

Initial Cost.

Cost of
Maintenance.

to the entire

absence of moving
parts, coils, magnets,
etc., this meter has
met with the imme-

FEATURES

J»e1
%
w

Wilmington, Dal.

THE BASTIAN

Amine

jjE

RODS AND TUB1NO.

ifANUTACTUBUD BT
f

Lr mrg

BUILT TO

IN SHEETS,

,,:

DIRECT CURRENT

1

Wilmington. Pel.

-

For Electrical and Mechanical Purposes, Railway Dust Guard,, Washers
and Packings. Patent Insulating Cleats.

Chicago
'-.•- iiiWn

1

CO.,

HARD AND FLEXIBLE FIBER

THE PLUME A ATWOOD MFG. CO.

C1MD
oNUr

Catalogues and samples on application.

KARTAVERT

29 MURRAY ST., NEW YORK

Mow York

and

VULCANIZED FIBRE

CHICAGO

mmsmsm.

Chicago

VULCANIZED FIBRE

ELECTRIC PORTABLES
If

New York

Wllkesbarra

particularly

on 220

and 550 volt

circuits.

THE BASTIAN HAS
NOTHING TO BURN

|

OUT. Even

Catalogue Ready

lightning

proof.
Manufactured By

The

:

accuracy

is

have

a

equal to any; the
price so small that

AMERICAN
ARC LAMP CO.

managers

n
revelation
Postal brings

KALAMAZOO,

store.

i

MICH.

it.

Manufactured by

THE W.
1

R.

CARTON

18-132

HELIOS MFG. COMPANY

CO,, Agents

Bridesburg, Phila.,' Pa.

W. JACKSON BLVD.

FRANCIS RAYMOND

CHICAGO

1635 OLD

COLONY BLDC.

CHICACO

Direct and Alternating Current

Motors and
Generators
BULLETINS SENT ON REQUEST

National Brake
i

idenobden

& Electric Company

MILWAUKEE
's

Plant, Quincy,

III.

QENERAL SALES OFFICE:

519 First National Bank Bldg., Chicago

M

Copyright. 1906. by Electrician
Publlahlng Company, Chicago.

$3.00 Per Annul

IIIIl

CIMDIUbA
C*V
Oliflr

RUBBER INSULATED

MONADNOCK BLOCK.

I

10 State Street,

10

Cents a Copy

H^w

CRESCENT RUBBER INSULATED

WIRES AND CABLES

FLAMEPROOF

The Simplex Electrical Co.

H R HIXSON

Entered at Chicago Postofflro at
mail matter of tbe second cla&s

20, 1906.

WIRES AND CABLES

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

western selling AQENT,
1143.1146

CHICAGO, OCTOBER

National Code Standard.

,

CRESCENT INSULATED WIRE AND CABLE CO.

BOSTON, MASS.

Main

83 BARCLAY STREET.

office

and Factory, TRENTON, N. t

_^_

1889—Paris Exposition,
Medal for Rubber Insulation.
1893— World's Fair,
Medal for Rubber Insulation.

THE STANDARD FOR
RUBBER INSULATION.
Eeg. U.

S. PftC

l-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL

Sole Manufacturers of

OB.

w

Manson Tape, Candee

Qkonite Wires, Okonite Tape,

THE OKONITE

"»r

Send 2c stomp tor

new

TOOLS

1
M

For Electrical Worker*

W.H.Hod-Int, $K|.

and Line Builder*.
MATHIAS KLEIN & SONS.

Bui mfm

1

1w^?5il
PlCliURtD

'^k

catalogue No. 6 oi

KLEIN'S

CO., Ltd.

253 Broadway, New Yirt

PHILADELPHIA

^lTKL£ll^o^S«L^^^^r^

Wires

Gee. T. Hanson, ••n'l tint

SKSfrttH "'"»»•'•

CO.,

^^

^mauW

conduits for Interior MiRiNr..'

American
Chelien,

Circular

Mwi,, New York,

INDIANA RUBBER AND INSULATED WIRE CO.

N.

Submarine and Insidt

Underground, Atrial,

RICHARD WILLIAMSON,
PNISIDCrlT

WILLIAMSON & CO.

R.

wiiwutuiiim of GAS,
.ND DEALERS

88-90-92 W.

OFFICE AND

ELECTRIC AND COMBINATION FIXTURES

FOR EVERY ELECTRICAL SERVICE
IN/1.

CHICAGO

-

E3.

AUSTIN

& GO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

L

Reg U. S Pat. Office

STURGESS WATER-WHEEL GOVERNORS
Write tor Full Particular* of Oui>

NEW

Send postal for booklet
and prices to

L.

GLEASON.

Patentee

and Manufacturer

JAMAICA PLAIN .... MASS.

CENTURY ELECTRIC CO.

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

Pulleys and

SINGLE-PHASE SELF-STAITINB

Mast-Arms

Ajax Line Material Co.

MOTORS AND CEILING FANS

12

MO.

WESTON

VERTICAL TYPE

Tree Insulators

MANUFACTURERS OF

ST. LOUIS,

CO.

BAYONNE. NEW JERSEY

(MKKgLUiWS

Specialties

JOHN

and

14 S. Jefferson St.,

Chicago

CO.,

TROY, N.

Y.

RECO FLASHERS
Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today for particulars and prices. Also
pointers on electric signs.

Reynolds Electric Flasher Mfg. Co.
191 Fifth Ave., CHICAGO

ELECTRICAL
INSTRUMENT

CO.,

THE WESTON STANDARD PORTABLE

ARTISTIC PORCELAIN COMPANY
TRENTON. NEW JERSEY

DIRECT READING

Manvifa.ctur.rs of

V'Malii

Office

and Works, Waverly Park,

NEWARK, N.

J.

Voltmeters and Wattmeters

Electric Specialties in High
Alternating

aM

Direct Current Circuits

Are the only standard portable instruments
the type deserving this name.

LONDON BRANCH— Audrey House, Ely Place, Holborn.
PARIS, FRANCE— E. H.Cadiot, 12 Rue St. Georges.
BERLIN— European Weston Electrical Instrument Co.,
Rltterstrasse No. 88.

Xew

Grade Porcelain

of

Write for Circular and Price List.

Weatan Standard Portable DirectRead ine Voltmeter for Alternating and Direct- Current Circuits.

I.

"SAFETY" RUBBER COVERED
WIRE AND CABLE

CHil. C. UHHACH,
BCC-Y AND THEAB*.

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES
-

R.

:USE

IN

WASHINGTON STREET,

Co.'s

CABLES.
WIRES AND
FACTORY: BRISTOL.

list

JONESBORO, IND.

Wire. Art Teitea at Factory

Rubber

RUBBER COVERED

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES
All

R.

1.

Co.

National
India

MANUFACTURERS OF

PARANITE RUBBER COVERED
WIRES AND CABLES

Loom

Chlcai», # S*ii FrsncUco

Vorlc Office— 7* Cortlandt St.

We

manufacture a beautiful quality of white, thoroughly vitrified,
Cortough porcelain, especially adapted to electrical purposes.
respondence solicited and prices quoted on application.
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Complete
Street and Interurban Railway Equipments
Allis- Chalmers

Including

Co.

Prime Movers

—All

Furnishes

Electrical

Houses, Sub-Stations, Cars and Lines
In Bulletin

interurban

1

Apparatus

—and

for

Power

Air Brakes

053, recently issued, we describe our Standard Railway Motors and Controllers, intended for urban and
on 500-650 volt direct current circuits. Send for a copy of it.

traffic

ALLIS-

Sizes

CHALMERS
RAILWAY

35 H. P.

50 H. P.
75 H. P.

MOTOR

The

motors

built

:

by

us are thoroughly substantial

and

reliable in every respect.

They have been

subjected to

exhaustive tests in every-day service, their performance carefully noted, and care taken to eliminate, as far as possible,

The bearings are of liberal size, and parts subject to heavy stress have been made very
High-grade, durable insulation has been used throughout, and careful provision made for efficient ventilation,
with the most satisfactory results.

all

the usual sources of trouble.

strong.

In the development of these motors the matter of commutation has received particular attention
tically sparkless in service

and the

flashing

over point

is

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., 50 Congress St.
Buffalo, N. Y., Elllcott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, 111, First National Bank Bldg.
Cincinnati, O, First Nat'l Bank Bldg.
Cleveland, O, New England Bldg.
Dallas, Texas, Wilson Bldg.
Desdwood, 8. D.
Denver, Colo., McPhee Bldg., 17th and

Glenarm

Sts.

Detroit Mich, 800 Union Trust Bldg.
El Paso, Texas, Guaranty Trust Bldg.

Kansas

;

they run prac-

unusually high.

FOREIGN SALES OFFICES.

City, Mo.,

The Dwlght

Bldg.,

cor. Baltimore Ave. and Tenth St
Minneapolis, Minn., Corn Ex. Bldg.

C

533 Salisbury House, Finsbury Circus, E.
London
Johannesburg, South Africa,
The Corner House.
.

.

.

;

New

York, 71 Broadway.
Oakland, Cal., Room 21, 906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa, Frlck Bldg.
St. Louis, Mo, Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg,
117-119 West 2d South St.
San Francisco, new office Atlas Bldg,
602 Mission St.
Seattle,

Wash, 316

Occidental Ave.

Scranton, Pa.

Canadian

Representatives,

FOREIGN SALES AGENCIES.
Auckland, New Zealand
John Chambers eV Son, Ltd.
Johannesburg, South Africa
Herbert Ainsworth (for Rock Crushers Only)
Lima, Peru
Henry Guyer
Manila, P. I...
Bryan-Landon Co.
Perth, West Australia
Frank R. Perrot

John

Valparaiso, Chile

Yokohama and Kobe, Japan
Shanghai,

China

Allis-Chalmers-Bullock, Ltd.,

Montreal

R. Beaver

The American Trading Company
The American Trading Company

—
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the "Gbloribe

Street

Accumulator" for

™ b^^g£^**

and Interurban Railway Service

J,M

HAVE BEEN MADE OR CONTRACTED FOR BY

TheElectrigPHILADELPHIA
Storage BatteryGo.
-SALES OFFICES-

NEW YORK:

PHILADELPHIA:
Allegheny Avenue and 19th Street.

CANADA:

BOSTON:

100 Broadway.
525 13th Street.
Canadian General Electric Co., Ltd., Toronto.

PITTSBURG:

CHICAGO:

60 State Street.

OAKLAND:

CLEVELAND:

have seven in constant

"The two

drills are

use.

Consider them great time savers."

We consider that

giving good satisfaction.
1

Havana.

The

Best Shops

R.

HOE &

CO.,

NEW YORK

they have paid for themselves several
CO., PITTSBURG

AHERICAN WINDOW GLASS

drills are

drill

Street,

PACIFIC

We

very satisfactory.

They

have ordered two more.

THE
"The

Empedrado

Electric Drills

times."

"The

G. F. Greenwood, Mgr., 34

In

FROM THE ATLANTIC TO THE
"We

Wainwright Building.

Citizens' Building.

CUBA:

The Duntley Air=Cooled

ST. LOUIS:

Frick Building Annex.

Marquette Building.

has paid for

itself in

are great time savers."
STEARNS CO., CLEVELAND

F. B.

We

saving in time during two months' use.

could not get along withCO., CHICAGO

CHICAGO COACH & CARRIAGE

out it."

"A year ago we

purchased one of your

drills

and

will say that

we

could hardly keep house without it."
CO., LOS ANGELES

LOS ANGELES AUTOHOBILE

CHICAGO PNEUMATIC TOOL

CHICAGO

NEW YORK

CO.

You will confer a favor upon the advertiser by telling hint—when yom
him that you saw hie ad. In the Waetern Electrician.

write

-

HOFFMANN

- EMIL'R.

WORKS
MODEL AND MACHINE
Work
Specialty
Experimental

Tel.

PLATINUM
Resistance wires to specifications.
ProtectlTe fuses for small currents.

GOLD MEDAL
Lewis

a

W. JACKSON BOUL.

71-75

£

Clark Centennial

Exposition, Portland, Oregon, 1305.
OFFICE: 1» Liberty Street.

C HICACO

Main 1664

PLATINUM

PLATINUM
Grand Prize

Ignition fuses for torpedo and mining operatlonF
Special forme for wireless telegraphy.

BAKER &

CO., IHC.

electrical contacts.

PLATINUM

Universal Exposition
ST. LOUIS, 1904

BAKER, Prei.
C. W, BAKER, Vlce-Prei.
406-414 N.J. R. R.Av., NEWARK, N.J.

0. O.

NEW YORK

forms of

All

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co

22

Alton Machine Co
Aj»x Line Material Co
Allls-Chalmers Company

4
1

2

American Arc Lamp Co
6
American Battery Co
14
Amer. Circular Loom Co
1
American CondultCo
23
American Diesel Engine Co. 19
19
Amer. District Steam Co
Amer. EL Telephone Co
21
American Electrical Works.. 15

Co
The

Anti-Volt Mfg.

14

Arnold Co.,

18

Co
Automatic Electric Co

Artistic Porcelain

Chic. Fuse

Wire

&

Mfg. Co.

—

Chicago Ins. Wire & Mfg. Co. 18
Chicago Mica Co
14
Chicago Pneumatic Tool Co.. 3
Chicago Telephone Co
21
Columbia Incand. Lamp Co..—
Cope.T. J
14
Crescent Ins. Wire & Chi. Co. 1
Crocker- Wheeler Co
4
Crollus

&Son,

E.

R

Crouse-Hlnds Co
Cutler-Hammer Mfg. Co
Cutter Elec. & Mfg. Co

—
IS

4
1

1

21

—

Babcock & Wilcox Co
Badt.F. B
18
Bain, Forte <4 May
16
Baker & Co., Inc
3
Baker & Co., W. E
18
Beardslee Chandelier Mfg. Co.—
Belden Mfg. Co.
Benjamin Elec. Mfg. Co
7
Berthold & Jennings
24
BlssellCo.,The F
24
Blake Signal & Mfg. Co

D.4W, Fuse Company
14
Dearborn Drug <ft Chem.Wks.19
Devine Co., Joseph P
20
Directory of Engineers
18
Dixon Crucible
Driver-Harris

Duncan

Elec.

Co., Joseph. .19

W ire

Co
Mfg. Co

5

16

Boston lncan. Lamp Co
20
Bruer, Will F
24
Buckeye Electric Co.
Buckeye Engine Co
19
ButterQeld Construction Co.
Byllesby & Co., H. M
18

—

Central Electric

Co

16

—

.

.

Hazard Manufacturing Co...

Hedenberg Pub. Co., W. L...—
—
Helios Mfg. Co
—
Hensel &Co., John A
Highland Park College. ... 18

W

Hoffman, G.
Hoffmann, Emil R
Holden Anchor Co

22

Holmes Fibre-Graph. Co
Holophane Glass Co
Humphrey, Henry H
Hunt* Co., Robt.W

16

Indiana Rub.

Electric Storage Battery Co.. 3

Trades Exposition Co.—
Electrician Pub. Company 17,18
Eureka Fixture Co
23

"ForSale" Advertisements.. 16
Ft. Wayne Elec. Works, Inc. .27
Fowler & Co., John H
24

5
1

4,

6

Haller Machine Co
Hart Mfg. Co
10
Hartford Steam Boiler Inspection & Insurance Co..

Illinois Central

Edison Decorative <fc Miniature Lamp Departm't
14
Edison Mfg. Company
16

—

Century Electric Co
Chicago Edison Co

1

3
20

—
18

18

Ry

16

& Ins. W. Co..

. .

1

India Rubber A Gutta Percha
Insulating Company
International Elec. Meter Col5
International Tel. Mfg. Co. ..21

16

General Electric Co
General Storage Bat. Co

13, 14

14

La Fayette

Elect'l Mfg.

Co..—

—

Leather Preserv. M. Corp
Leffel& Co., James
Llndsley Bros. Co. The
Loud'sSonsCo., H. M
Ludlow Valve Co

19

Machado & Roller
Maine Hub Mfg. Co
Manhattan El. Supply
Manross, F.
Ins.

Wire

7
..14

22

Co.. 11

15
Eugene F
Wire Co... 15
—
Phcenix Glass Co
Phosphor-Bronze S. Co
19

Pignolet, L.

M

14

Plume & Atwood Mfg. Co
Porter Cedar Company
Prometheus Elec. Co., The

—
24
..23

Steel

Co

15

—

QainMfg. Co

Sterling

& Son, W. C

24

—

Stow Mfg. Company
SI

ro nberg-Carlson Tel. Mfg.

Company

20

Sturgess Engineering Dept.. 1
Switchboard Equipment Co. 14

16
4

—
24

23
Mottlron Wks., J. L
Mueller Company, William. .24
16
Multi-Vending Co
14
Munsell <St Co. Eugene
,

Rail Joint Co., The
7
Relsinger, Hugo
5
Reynolds El. Flasher Mfg. Co. 1

RobbinsA Myers Co
Rock Island Battery Co
Roebllng's Sons Co.,
Rossiter,

Battery Co

10

Brake & Elec. Co.. 28
7
Carbon Co
India Rubber Co
1

J.

22

strument Co
North Electric Co
Northern Elect'l Mfg. Co.... 16
12
Novelty lncan. Lamp Co

—

1

—

Company ...... 24

A

28

Vulcanized Fibre Company. .28

MacGovern & Co... 16

RuebelA Wells

18

Runzel-Lenz Elec. Mfg. Co..—

—
Wagner Electric Mfg. Co
Wesco Supply Co
14
Western Electric Company .28
Western Lumber & Pole Co. .24
Westinghouse Electric
&
.

9

In-

Torrey Cedar

10

—

—

15

Okonlte Co., The
Oneida Community, Ltd

24

14

W

New York Ins. Wire Co
Niagara Tachometer &

Marys Incand. Lamp

Star Expansion Bolt

Morse, Frank
Moss Tie Co., T.J

20

St.

10

Phillips Insulated

.

National
National
National
National

24

23

Phillips,

,

.

—
—

24

<te

& Bros. W. N
McLennan & Company, K.
McRoy Clay Works
Mica Insulator Company
Miscellaneous Ad vs
Monarch Elec. Mfg. Co
Matthews

23

Southern Exchange Co
Speer Carbon Co
Spon & Chamberlain

Standard Elect'l Mfg. Co. .. .Standard Underg. Cable Co... .—
Stanley G. I. Elec. Mfg. Co..—

Rub. Co.—
Massachusetts Chemical Co. 16

Marlon

.

P

Sorensen,

15

23

Jem Shade Holder Co

15

Co

Simplex Electrical Co., The. 1
Simplex Elec. Heating Co
24

& Seymour
Perrlzo & Sons

N

Nemst Lamp Co

Co

—

1

Co.... 16

18

Electric

28

Pass

19

Kublman

22

24
Pacific Coast Pole

Jackson, D. C. dc W. B
Jeffrey Manufacturing Co

Eartavert Manufacturing Co.—
Kellogg Switchboard & Sup
ply Company
21,24
Klein & Sons, Mathias
1
Kohler Brothers
18

Osburn Flex. Conduit Co
Ostrander&Co., W. R.
Otto Gas Engine Works

24

,

—

Elect'l

Bossert Electric Construction

Co

22

...23

—
—

Gest.G. M
Gleason, John L
Gould Storage Battery Co
Gregory Electric Co

Safety Ins. Wire & Cable

Co
1
Samson Cordage Works
3
Sandwich Pole Changer Co..—
Sargent & Lundy
18
—
Sawyer-Man Elec. Co
Schott.W.

H

SchuremanCo., J. L
Seymour Mfg. Co
Shelby Electric Co.. The

For Classified Index of Advertisemetits see

. .

18

Manufacturing Co
2J, 26
Westinghouse Machine Co.. 25
Weston Electrical Inst. Co...
Willard Storage Bat. Co
10
Williamson & Co., R
1

28

WUlis, G.M
Worcester Company,

—

8

r»e*e:^ <$•

. .

1

WrigleyCo. Thos

13
C. H....24

—

.
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a result of the installation of our Central Station Service in buildings which formerly
operated their own plants, we find it necessary to market large quantities of

As

ELECTRIC

SECOND-HAND MACHINERY STEAM

These machines are in excellent operating condition and are offered at very law prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

all

necessary information

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

CET READY FOR

SNOWSTORMS

C

Adams

Street,

CHICAGO

® H CONTROL

For Motor Driven Rotary

Printing*

Presses
In setting the plates on the
rolls of a rotary printing press
necessary to turn the rolls

it is

slowly and positively through
a very small number of degrees with provision for a
positive stop.

For threading in the paper
slow, steady speed of the
roller is called for.
a

For convenience it is well
have more than one

also to

printing speed.

A

C &

H

control system

for the printing press motor
will satisfactorily fulfil all the
above conditions.

Two

C-W

Alternators in Chicago,

by equipping your plant with

The motor may be operated
by this controller at approximately 15 per cent of full
speed. This makes unnecessary
the estra expense of a Teazer
system or an independent motor for running at low speeds.

III.

C"W

generators capable of excessive overloads
Send for Bulletin No. J2
"Street

Bulletin 65 controllers are
so arranged that all the speeds
desired, and positive control
of the motor, may be obtained

T

Railway Generators"

by using but one motor and
any one of three standard
voltages.

V

COMPANY

*V

ALTERNATING AND DIRECT CURRENT MACHINERY
AMPERE, N. J.

The Cutler-Hammer Mfg. Co.
MILWAUKEE
New

York

Boston

Chicago

Pittsburg

IAMP£

AIL-

LfimPS ARE-A/6T'*Lr#£

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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= Accuracy = Efficiency

Reliability
Are necessary
the fuse used.

D

To

W ENCLOSED

$
D &

the safety of a system very often hinges
insure safety be sure and install

in a fuse, for

upon

FUSES

TYPE

INDICATING FUSE BEFORE BLOWING

C,

W

W

D&

Telephone Protectors willfprotect your lines against lightning
and crosses with high tension lines. Send for descriptive literature.

Non-Arcing Fuse,
250 VOLTS.

®

3

drotral <itedm®m$m%

30
TYPE

GENERAL WESTERN AGENTS

C,

AM^S.

INDICATING FUSE AFTER BLOWING

264-266=268-270 Fifth Avenue, Chicago

DIRECT CURRENT

SHOP TOLAMPS
WEAR
UILT

FEATURES
Indestructible
Coils.

Accessible parts.
Simplicity of
Construction.

Low
Low

Initial

Cost.

Cost of
Maintenance.
Catalogue Ready

Manufactured By

AMERICAN
ARC LAMP CO.

I

V«

KALAMAZOO,
MICH.

THE W.
I

R.

CARTON

18-132

CO., Agents

W. JACKSON BLVD.

CHICAGO

"ADVANCE"
Resistance Wire
Absolutely no corrosion under any conditions

Especially

recommended

measuring

instruments

apparatus

for

and

which the wire

in

is

repeatedly heated and cooled.

Furnished also

in

Ribbon and Sheet

DRIVER-HARRIS WIRE
Harrison,

New

Jersey

CO.

.

.
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What

Battery
You

a Storage
Will Do for

you compelled
do other conditions prevail
which interfere with satisfactory and economical operation?
Let us have your problem and we will carefully investigate your
conditions and submit a detailed report and estimates of the
advantages mechanical, electrical and financial of a Gould
Storage Battery to you. Write for our bulletins and facts.

Does the load on your plant
to run

an engine

few

for a

fluctuate heavily, are

lights, or

—

—

MAIN OFFICE

SALES OFFICES:

BOSTON—89

1

State St.

West

New York

CHICAGO— Rookery Buildine
SAN FRANCISCO— 1701 Geary St.
TORONTO-66 Wellington St., W.

:

34th Street

City

Works:

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjuster*. Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.
Morse, Frank W.
Anchors, (Guy).
Hoiden Anchor Co
Matthews A Bro., W. N.

Annunciators.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Hatteries and Jars.
Bissell Co., The F.
Central Electric Co.
Edison Mfg. Co.

Supply Co

Central Electric Co.

Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Manhattan

Belt Dressing.

beatuer preserver Mfg. Corp.

Boiler Compounds.

Dearborn Drug A Chem. Wks
Boilers.
„
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Toggle.
.

Wrigley Co.,Thos.

Books, Electrical.

Electrician Publishing Co
Hedenberg Pub. Co., W. L.

Chamberlain.

Boxes. Junction.

Bossert Elect, const. Co

Boxes, Moulding.
Gleason.John

L.

Brass, Sheet and Rod.
Plume <£ Atwood Mfg. Co

Brushes.

Central Electric Co.
Crouse- Hinds Co.
Gest, G. M.
McRoy Clay Works.
Osburn Flexible Conduit Co.

Wesco Supply Co.
Conduit JCods.
J.

Contractor, Electric

Subway.

Gest, G. M.

Contractors and Electric
Light Plants.
Allis-Chalmers Company.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

National Brake & Elec. Co.
Northern Electrical Mfg. Co.
Electric Mfg. Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Cable Clamps.
Matthews A Bros., W. N.

Cable Hangers.
Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Carbons, Points and
Plates.

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Manhattan Elec- Supply Co.
WeBCO Supply Co.
Western Electric Company.

Cnt-Onts and Switches.
Bissell Co.,

Chicago Edison Co.
National Carbon Co.
ReUlnger, Hugo.
Speer Carbon Co.
Wesco Supply Co.

Castings.
Alton Machine Co.
National Brake A Elec. Co.

Chains.
Jeffrey Mfg. Co.

Co.

Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.
Cutler-Hammer Mfg. Co.

A

Cutter Elec.

Mfg. Co.

Elec.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.
Westlnghouse El. A Mfg. Co.
Clamps, Cable.
Matthews & Bros., W. N.

Clamps. Ground.
Yonkers Specialty Co.
Cleats.
Blake Signal A Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling Machinery.

M fg.

Co.

Coal Mining Machinery.
Allls-Chalmers Company.

and Magnets.
Co.

Western Electric Co.

The

F.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. & Mfg. Co.

Wayne

Elec.

Wks.

Inc.

General Electric Co.
Hart Manufacturing Co.

Manhattan

Supply Go.

Elec.

Sorensen, P.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Drying Machinery.
Alton Machine Co.
Devine Co., Joseph

P.

Dynamos and Motors.
BisBellCo., TheF.
Central Electric Co.
Century Electrie Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wis. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robbins & Myers Co.
Stanley— G. I. Elec, Mfg. Co.
Stow Manufacturing Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
El.

A

Mfg. Co.

Electric Heating Attpl.
Prometheus Elec. Co., The
Simplex Elec. Heating Co.
Western Electric Co.

Electric Railways.
Allls-Chalmers Co.
General Electric Co.
El.

ical Engineers.
Arnold Co., The.
Badt, F. B.

Baker

A

Co.,

W.

Hunt A

Co., Root.

The

F.

W.

A W.

B.

Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.

A

In-

Insurance Co.

Machinery.

Alton Machine Co.

Insulators and Insulating Materials
American Electrical Works.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.
Roller.

Pignolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.
Weston Electrical Inst. Co.

Electro-Magnets.
Acme Wire Co.
Electro-Plating Mach'y

Central Electric Co.
Chicago Edison.Co.
Indiana Rub. A Ins. Wire Go.
Kartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.
Munsell ACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co
OkonlteCo., The.
Phillips Insulated Wire Co
Simplex Electrical Go.
Standard Underground 0. Go.
Vulcanized Fibre Go.
Wesco Supply Co.
Western Electric Go.
Westlnghouse EL A Mfg. Go.

Lamps, Are.

American Arc Lamp Co.
Bissell Co., TheF.
Central Electric Go.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Nernst Lamp Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Crocker-Wheeler Co.
General Electric Co.

Elevators — Conveyors.
Jeffrey Mfg. Co.

Enameled Kings.
Star Expansion Bolt Co.

Engines, Gas, Gasoline

and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Westlnghouse

El.

lamp

A

Mfg. Co.

Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse. Frank W.

Westlnghouse Machine Co.

Engines, Steam.
Allls-Chalmers Company.

Buckeye Engine Co.
Westlnghouse Machine Co.

Fans and Fan Motors.

Lamps. Incandescent.
Bissell Co., TheF.
Boston lean. Lamp Co.. The

Central Electric Co.

Buckeye Electric Company.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robbins A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.

Chicago Edison Go.
Columbia Incan. Lamp Co.
Edison Decorative
McCandless, H.

Monarch

Kartavert Mfg. Co.
Vulcanized Fibre Co.
Field Coils.

Acme Wire Co.
Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable.
Eureka Exten. Fixture Co.
Morse, Frank W.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg. Co.

Haller

Incandescent—
Replacers & Cleaners.

Lamps,

W

Morse, Frank
Letters, Sign.
Haller Machine Co.

Flexible Shafts.
Stow Mfg. Co.

Line Material.

The

F.
Central Electric Co.

Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
Machine Construction.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Multi Vending Co.

Magnet s, Autom. Wound
Acme Wire Co.

Silver, Sheet

Shades.

'Wires.
(See Wires and Cables.)

and

Haller Machine Co.
Holophane Glass Co.
Phoenix Glass Co.

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Mining Apparatus,

Wesco Supply Co.
Western Electric Co.
Governors, Water Wheel
and Steam Turbine.
Allis-Chalmers Co.

Elec.
Allls-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Wesco Supply

Graphite Specialties.

Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Mining Machinery.

Steam).

Model and Machine Shop.

(Exhaust

Heating

District

Steam Co.

Allls-Chalmers Company.

Hoffmann, EmilR.

Holders, Ine. Lamps.
Morse, FrankW.

Motors

Hydraulic Machinery.

Nippers and Pliers.

Alton Machine Co.
Allls-Chalmers Company.

Indicators.
Robertson

A Sons,

Jas. L.

Induction Colls.

Acme Wire

For Alpbabetloal

Co.

IiTLCiex

o*

(See

Dynamos ana

Motors)
Klein

A Sons.

Patent Attorneys.

Mathlas.

Novelty Construction.
Multi-Vending Co.
Paints. Insulating.
Massachusetts Chemical Co.

Electric Storage Battery Co.
General Storage Battery Go.
Gould Storage Battery Co.

Bain, Foree A May.
Phosphor Bronse.

Phosphor Bronze Sm. Co. Ltd.

Seymour Mfg Co.

Pipe Bending Machines.
Chicago Pneumatic Tool Co.
Wrlgley Co., Thos.

Platinum,

and

'Wire

Sheet.
Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works, J. L.
Pole Changers,
Sandwich Pole Changer Co.
Poles and Ties.
Berthold

A

Bissell Co., F.

The

Bruer, Will F.
Fowler A Co.,John H.
Keilogg Switch. A Sup. Co.
Lindsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrlzo A Sons.
Porter Cedar Company.

Southern Exchange Co.

A Son, W. C.
Torrey Cedar Co.
Western Lumber A Pole
Sterling

Co.

Worcester Go., 0. H.

Polish (Metal).
Hoffman, Geo. W.
Porcelain, Specialties.
Artistic Porcelain Co.

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Go
Wesco Supply Co.
Western Electric Go.

Switches.
(See Cut-outs

and Switches.)

Tachometers and TachNiagara Tachometer and Instrument Co.

Tapes.
Massachusetts Chemical Co.

Telephones, Telephone
Material and Switchboards.
American El. Telephone Co
Automatic Electric Go.
Bissell Co., The F.
Central Electric Co.
International Tel. Mfg. Go.
Kellogg Swltchb. A Sup. Co.

Manhattan Elec. Supply Ce.
North Electric Co.
Strom berg Carlson Tel. M. Co.
Wesco Supply Co.
Western Electric Co.
Telephone Service.
Chicago Telephone Go

The

F.

Toggle Bolts.

(See Bolts, Toggle.)

Machinery.

Tools.

Allls-Chalmers Company.

Klein

A

Sons, Mathlas.

Tools, Pneumatic.
Chicago Pneumatic Tool Co.

Jeffrey Mfg. Co.

Rail Joints.
Rail Joint Company,

Transformers.

The

Re-Winding—Repairs.
Chicago Edison Co.
Gregory Electric Co.

Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

Rubber Machinery.
Alton Machine Co.
Schools and Colleges.
Highland Park
Michigan College of Mines.
College.

TheF.

Gregory Electric Co.

Co.,

Co.

Westlnghouse EL

A

Mfg. Co.

Trucks, Electric Car.
General Electric Co.
El.

A

Mfg. Co

Turbines, Steam.
Allls-Chalmers Go.
General Electric Co.
Westlnghouse Mac hine Co.

Allis-Chalmers Co.
Leffel

ACo., Jas.

Vacuum Drying

Devine Co.. Joseph P.
Varnishes, Insulating.
Massachusetts Chemical Co.

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.

Vulcanised Fibre.

Sticks,

Salt

R.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Go.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Western Electric Co.

Solenoids.
Co.
J.

Inc.

Turbine Water Wheels.

The

Signs, Electric.
Haller Machine Co.
Sleeving, Braided.

and Paste.
Crolius A Son, E.

Works,

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Westlnghouse

Second-Hand Hachln'y.
MacGovern A
Shade Holders.

Elec.

Kuhlman

General Electric Go.

Rosslter,

Wayne

General Electric Co.

Cutler-Hammer Mfg. Co.

Jem Shade Holder

Allls-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.
Ft.

Rheostats.

Acme Wire

Central Electric Go.

Bissell Co.,

Co.

Power Transmission

Soldering

Supplies, General Elec.
Bissell Co., The F.

Time Switches.

Portables.
Plume A Atwood Mfg.

Bissell Co.,

Hensel A Co., John A.
National Battery Go.
Willard Storage Bat. Co.

ographs.

Jennings.

Schureman Co.,

Magnet

and Wire.

Seymour Mfg. Co.
Globes, Reflectors

Wayne

Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Fnses and Fnse Wire.

German

Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
Shelby Electric Co., The
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Ft.

Co.

Reynolds El. Flasher Mfg.Co.
Wesco Supply Co.

Bissell Co.,

W

Elec. Mfg. Co.

Central Electric Co.

TheF.

Machine

Minia-

Matthews A Bros. W. N.
Lightning Arresters.

Flashers.
Bissell Co.,

Lamp

A

Dept.
General Electric Co.

ture

Fibre.

Amer.
E.

Butterneld Construction Co.
Byllesby A Co., H. M.
Humphrey, Henry H.
Jackson, D. C.

(Recording and Testing.)

A

spection

Insulating

Central Electric Co.

Machado

Steam Boiler

Hartford
Elec. Mfg. Co.

Electrical Instruments.
Bissell Co.,

& Insurance

Inspection

H.

Ludlow Valve Co.

A Mfg. Co.
Electrical and MechanWeBtlnghouse

W.

Stanley— G. I.
Willis. G. M.

,

Drills, Electric.
Chicago Pneumatic Tool Co.

Westlnghouse

A Lundy.

Sargent
Schott,

Williamson A Co. R.

Allls-Chalmers Company.

Central Electric Co.

Plume A Atwood Mfg.

and

Pins

Cross-Arms,
Brackets.

Multi- Vending Co.

Alton Machine Co.
Cables (See Wires and Cables)

Acme Wire

Cord.

Dies

Cabling Machinery.

Wayne

Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Ft.

Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.

Colls

Elec. Mfg. Co.

Controllers.

Belting.

leffrey

I.

American Circular Loom Co.
American Conduit Company.

Wagner

Dixon Crucible Co., Jos.
Leather Preserver Mfg. Corp.

Ft.

Condensers, Electric.

Cope, T.

Rock Island Battery Co.
Wesco Supply Co.
Western Electric Co.
Bells, Bustzers, Etc.

Spon &

Splicing:.
Antl Volt Mfg, Co.
Massachusetts Chemical Co.

Stanley— G.

Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Manhattan

Elec.

pound.
Crolius A Son, E. R.
McLennan A Co., K.
Compound, Insulating: and

Conduits.

Central Electric Co.

Manhattan

Commutator Coi

L.

Spark

Coils.
Acme Wire Co.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Central Electric Co.

Bissell Co., TheF.
Central Electric Co.
Chicago Ins. Wire A Mfg. Co.

Speaking Tubes.
Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.

Speed Indicators.

A

Niagara Tachometer
strument Co.

Weston

In-

Niagara Tachometer
strument Co.

A

In-

Manross, F. N.
Staples.
Blake Signal A Mfg. Co.

Hazard Manufacturing Go.
Indiana Rub. A Ins. Wire Go.
India Rubber A Guttapercha
Insulating Co.

Gain Mfg. Co.

Stokers.
Westlnghouse Machine Go.

Storage Batteries.

Sup. Co.

Co,

American Battery Co.
Chicago Pneumatic Tool Co

Advertisements See Page

A

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.
Okonlte Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co

Roebllng's Sons Co., J. A
Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable C
Simplex Electrical Co.
Standard Underground Cable

Steel Cains.
Steel

.

Kellogg Switch.

ElectTical Inst. Go.

Speed Recorders.

Crescent Ins. Wire A Cble Co.
Driver-Harris Wire Co.
General Electric Go.

8«

Wesco Supply

do.

Western Electric Company.
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BENJAMIN WIRELESS CLUSTERS
NATIONAL CODE STANDARD

SIMPLE

ORNAMENTAL

EFFECTUAL

DURABLE

Type

KY

WITH "TURNDOWN FEATURE »
Center
_.
_
three Depreesof_*:•luminala»100 Centerhms
and

light onlu

•

*>"*>>

**

Write for

OKG

New

side lights

ml

Catalogue B-17

BENJAMIN
ELECTRIC MEG.
NEW
YORK

m<u.

<>.,!>

CO.

SAN FRANCISCO

CI1ICAGO

OKN

The fe//ow wML/G/fr/ffi 7fiWBL£§
due fo poor Car6on<s YOUare Meme/?
we are /oo/r//7g/b/r Tfa rtext f/'/ne yoc/
order Cardo/7<5 Spec/Zc/
'

COLUMBIA
and t/oa w/// wear

SM/L£S

TZsfeaofoffftOWMS.
r/?ey always <5AT/ery_

A/at/oa/al

Carbon Co.

Cleveland,

Ohio.

Over 25,000 Miles in Use
Showing the unprecedented approval of the
Base Supported Rail Joint by Railway Managers

KEARNEY CABLE CLAMPS
CM.

Fig. I shows a bird's-eye view of a corner pole with two 600,000
cables turning a right angle with the aid of four Kearney Cable Clamps.
Fig. 2 shows the same conditions with the aid of spliced joints. Let
us compare the two pieces of work.
The work on Fig. 1 can be done by two line men in 30 to 40 minutes
without the services of a ground man.
No cable is cut. No solder or
blow-torches are used. All that is necessary is to clean off four inches
of insulation for each clamp, and clamp them to the bare surface of the

There

no waste cable.
Fig. 2 can be done by two line men, and a ground man
to tend the blow-torches and keep the solder hot, in not less than two
hours, maybe more. They must cut the cable in four places (maybe some
saw blades will be broken doing this). From ioto 12 feet of cable will be
wasted at each splice (maybe more). Figure up this cost on 20 feet of 600,000
C. M. Cable. Then there is the solder and the extra tape and gasoline
needed. (Think of the danger of gasoline, not only to the men but to
property.) A splice creates line loss, and is never as good as the solid wire.
Kearney Cable Clamps are much cheaper, more durable, stronger, save time,
wire.

is

The work on

labor and material. Increase value of scrap cable. 25 or more will be shipped on 30
days' trial, freight prepaid. Ship them back if unsatisfactory. Pay for them
otherwise.

Continuous

Weber

Wolha-upter

THE RAIL JOINT CO.

MAKERS OF
Continuous, Weber and Wolhaupter Rail Joints
Step or Compromise Girder and Insulating Rail Joints

General Offices: 29 W. 34th

St.,

New York

W.

N.

MATTHEWS &

BRO., «*;*,•
Manufacturers

Also

of

Stombaugh Guy Anchors
0-K Sleet Cutters
Hold Fast

Lamp Guards

Hards

Splicing Joints
Callahan Cable Rollers

ALL PATENTED

City

203 N. 2d

St., St. Louis,

Mo.

WESTERN ELECTRICIAN

October 20, 1906

SHELBY
45

WATT LAMP
THE
CHOICE
OF
ALL LAMP
BUYERS

WHO
CONSIDER A
SAVING

IN

CURRENT A
GREAT
REVENUE

SHELBY 45 WATT LAMPS
ARE PROFIT PRODUCERS. THEY NOT ONLY CONSUME
LESS CURRENT BUT GIVE EQUAL LIGHT TO THAT OF
ANY 56 WATT LAMP
LET- US KNOW HOW MANY LAMPS YOU USE AND WE
WILL FIGURE THE SAVING IN A YEAR.

THE SHELBY ELECTRIC CO.
Nos. 6 to 30 High Street, Shelby, Ohio
Mew York

Chicago

Philadelphia

Boston

San Francisco

Detroit
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The Largest
Public Building in the World adopts

NERNST LAMPS

THE NEW PENNSYLVANIA TERMINAL, NEW YORK.

This magnificent building
achievements of the age.

Its

one of the notable architectural
equipment has been selected with a single view, that

of classic design will be

entire

of getting the best.

When

came

it

selecting

to

a lighting system,

a

thorough

investigation

resulted

in the adoption of the

NERNST
which was found superior
tenance but
flexibility

This

general

in

others, not only in

to all

including color

characteristics,

and adaptability to

economy

of

and main-

installation

quality,

distribution,

reliability,

artistic design.

building, consisting as

rooms

for various uses

and of various

ranging from a small shop to the largest general waiting room in the world, involves problems
covering practically the whole range of illumination, and the adoption of the Nernst System
for the illumination of the

If

you have a

it

will of

whole structure

is

an unqualified appreciation of

problem to solve,

lighting

you

will pay

it

sizes,

its

superiority.

investigate

to

THE NERNST SYSTEM.
Nernst

Lamp

DISTRICT
BOSTON

J52-154 Pearl St.

NEW YORK

-..-'--

PHILADELPHIA
PITTSBURG
-

CLEVELAND
COLUMBUS

40 West Thirty-fourth St.
501 Drexel Bldg.
Garrison Place and Fayette St.
-

-

-

-

-

-

-

1J28 Schofield Bldg.

607 Harrison Bldg.

Co., Pittsburg, Pa.

SALES

OFFICES:

-----------

CHICAGO

ST. LOUIS
FT. WORTH, TEX.

DENVER
SAN FRANCISCO
SEATTLE
-

-

-

-

-

-

-

•

99 East Lake
908 Pine

H2

-

-

-

•

-

St.

E. 8th St.

J6J4 Glenarm St.

-

J

-

St.

-

768 Ellis

JJ3 Marion

THE NERNST SYSTEM
Saves 40 per cent, in initial cost of installation
and 50 per cent, of operating cost

St.
St.

:
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FOR ALL

STORAGE

Manufactured by

THE WILLARD STORAGE
BATTERY CO.
CLEVELAND. OHIO

BATTERIES

i

Storage Batteries

**

itamntti

Installed in isolated plants will

%"

ensure satisfactory, economical
operation.
Write

for estimates

and information
®rai>r

on the reliable Unit Accumulator.

national Battery

Qttjta

Company

Wcp

ELECTRIC STORAGE BATTERIES
NEW

CHICAGO, 450 Old Colony
BUFFALO, N. Y.
YORK, 1606 Broadway
SAN FRANCISCO, 623 Sansome Street

Gfrato-iftark guaratttaa quality.

5J«tt

Bldg.

Mf^(Ba.,

ffiart

$nrk

SbbIom

Sfartforfc, <ftmtn.
Stonmto, ©ttt

ffllrtragn

A VALUABLE BOOK OF REFERENCE.

TELEPHONES-Their

CONSTRUCTION and FITTING.

A Practical Treatise on the Flttlng-up and Maintenance olTe.ephones and th» Auxiliary Apparatue.

BY

F. C.

ALLSOP.

CONTENTS

II.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery SwitchCHAPTER
Bells; V —Complete Instruments VI.— Switches, Switchboards and Extension Bells; VII.—
Batteries for Telephone Work VIII.— Erecting Wires, Instruments, Etc. IX. Arranging the
Circuits; X. Intercommunicating System; XL— Testing for and Removing Faults.

I.— Receivers;

;

;

;

—

184 PAGES.

1S6 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

PRICE, $1.26.

ELECTRICIAN PUBLISHING CO., 507 Marquette

P

&S

When

you order

Check

P

&

—

Bldg., Chicago.

S

Sockets are lubricated with a non- con-

They

ductive lubricant.

operate smoothly

all

the

time.

P

&

S Sockets

insure

you against

friction

pocketbook.

Check them when you

PASS

order.

$ SEYMOUR,

Inc.

56 Boyd Ave.,
Solvay, N.

Sales Offices:

New

Y„

U. S. A.

York, Chicago, San Francisco.

with your

October 20, 1906
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THE
Incandescent

TVTE,

ma ke

too >

incandescent lamps of exceedingly good quality,

manship beyond

We
and ship

give a
just

life

criticism, prices

below

others, quality considered.

guarantee, a maintenance of candle

what our customers

call

No

for.

to give momentarily high candle

volt circuit,

work-

power guarantee,

104-volt lamps for JJ5-

power and short

life,

in our

shipments.

Two

factories

produce one

result,

with

sufficient

working

capital

namely, good material and

and experienced employees

satisfied

customers.

with us and secure our prices on a barrel of lamps.
samples, as

we make

our

own

all

classes of trade.

Shipments same as

sample lamps, something not always done.

With our Elk new lamps and Novelty renewed
to supply

Get busy

Be

lamps,

we

are in position

sure to mail your inquiry to the

NOVELTY INCANDESCENT LAMP

CO.

Emporium, Penna.
so that

it

will reach the proper

hands.

ALVIN & JACKSON,

mX^£tg£&fifi2b, m

.

20,

1906

WESTERN ELECTRICIAN

October 20, 1906

13

General Electric Company
Automatic Feeder Regulators
For Use on A.

C.

Feeder Circuits

H
s
n
H
.

>

i

~^fe

fl

I
>

n

—'-'

3

—
^_=^5r

Simultaneous Readings
taken from Thomson

~

.-y
U

93

>-- J

11

y^r"s^r

Recording Voltmeters

>

volt§_

showing the

|

Regu=
lation Obtained by Gen-

i

~-^_

ideal

fi

eral Regulators.

^^U

Oi

I

j

JS^

O

no

ICO

rj

hi.

1

s

fir'

2

?
n

I

I

i

I

-

ill

O
3

I

^T

z

Q

M

!

1

Voltage at Generator

Voltage on Feeder

Satisfy Alike the Central Station

Manager

and the Power Consumer
Insure a steady illumination from incandescent

lamps on

circuits also supplying current for

fluctuating power load.

Permit the Use of High Efficiency Lamps and
Prolong the Life of Any Incandescent Lamp
1131

Chicago

Office:

Monadnock Building

PRINCIPAL OFFICE:

SCHENECTADY,

N* Y.

Sales Offices
In

All

Large Cities

WESTERN ELECTRICIAN
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Edison Miniature Lamps

October

a money-saver and a practical de-

is

vice for operating annunciator systems,

NOVELTY DEVICES

and

gaslighters

of

bells

all

kinds,

without expense after
once installed. Wherever an all-day

absolutely

For use in electric flashlights, candlesticks, pocket lanterns,
carriage and bicycle lamps, clock lights for bedrooms, ruby
lanterns for photography, and for optical, dental and surgical
instruments.

alternating

available this instrument

is

can be employed to immense advan-

Write

tage.

for bulletin.

—

All types supplied accurately
rated carefully selected.

—

Decorative

1906

ADAMS SECONDARY GENERATOR

..FOR..

"EVERYTHING ELECTRICAL"

THE WESCO SUPPLY CO.

EDISON DECORATIVE AND MINIATURE

Telephone Lamps
Candelabra Lamps

20,

LAMP DEPARTMENT

Ft.

Lamps

Worth, Texas

MO.

ST. LOUIS,

General Electric Company, Harrison, N.J.
(512)

LET US HAVE YOUR INQUIRIES .WHEN IN
NEED OF MICA OF ANY DESCRIPTION-

WE CAN

CIVE YOU

Of

MICA

WHAT YOU NEED

QUICK AND AT THE RIGHT PRICES.
VALPARAISO, IND.
CHICAGO MICA CO.,
Cope's

Patent

Quick

Coupling

aada

In the sett possible

EUGENE MUNSELL AND CO.
NBW YORK and

M.

Micanite, Linotape,

Cloth and

ftemeraher theaerods bave no lost
motion.
TbcM Coupling* are of Steel and
•re

Qualities, In any
Prices
CHICAGO

INSULATION ^t

Rod

Conduit

all

Form at Lowest

1.

C, Compound, Empire

For Years

Paper

MICA INSULATOR

manner

is

the

Standard.

CO.,

Originators

NEW YORK and CHICAGO

Write for Hat of persons using ihc:>
rods— 26,000 sold since May 1902. Mad*
in 3
and 4 ft. lengths.
ft'.,

Price, 3

It.

75 cents, 4

Patented February

3244 North

Fifteenth Street »

f

1.1150

a+, 1903.

CAR LIGHTING

PHILADELPHIA. PA

S8il ?Klfe BTY [Interest
,

Anit-Volt

YOU?

GENERAL

For Pot-Heads, Wire Joints, Armatures, Field Colls, etc,
Write for Particulars.
Anti-Volt Mfs. Co.. 72 and 74 Wabash Ave.. Chicago

INSULATING COMPOUND

Oldest and Largest

1

mn

3-in-l

Y.

'AMERICAN"^
".RE

alog of portable and switchboard voltmeters and ammeters

L.

N.

VOLT-

AMMETERS

Measure low and high voltagesi
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for cat-

THE WORLD

THE BESTi

Send

for

detcrlptli* Circular.

AMERICAN BATTERY CO.,

M. PIQNOLGT
New York

78-80 Cortland* St.

WHY?

HIGH-DUTY'

BROADWAY,

ENCLOSED FUSE M'FRS
IN

BUUR

STORAGE BATTERY CO

,

171

ECT'D tao9.

S.

Clinton

St.,

Chicago,

Reduces the working capacity of a
motor or dynamo, weara out the commutator, wastes power and may cause
afire. All this may be avoided If you use
The only article that will PREVENT

SPARKING

........

SPARKING. Will keep the Commutator in good condition and PRE-

VENT CUTTING.

Absolutely Will Not

60 Cents

$8.00 per Dozen.

per Stick.

SEND FOR FREE SAMPLE STICK
For sale by

K.

all

w

is

Hpptoveb

Unbtcatino

Hccurate

XTesteb

Httracttve

(Buaranteeb

Write

for

our

new

Room

411, Inter

Ocean

130 Dearborn

Bla'g.,

St.,

Chicago

<St> CIRCUIT

OFFICE AND FACTORIES

Because our Product

lifts..

Brushes.

after.

supply houses, or

McLENNAN A CO., Sole

Gum The

put that high gloss on the
Commutator you have so long sought
It will

BREAKERS

ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

The Switchboard Equipment

Publication on Fuse Construction

Company

D

BETHLEHEM,

& W FUSE COMPANY
PROVIDENCE.

R.

I.

Ask
CLEVELAND: Crosby,

Craft

&

Co.

for Bulletins

PA.

and Low Prices
CHICAGO: Francis Raymond
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FSANKN. PHILLIPS, Prea.

EUGENE

R.

PHILLIPS, V. P. C.H. WAQENSE1L, Tre«». C.R. REMINGTON,

15

Jr., Sec.

AMERICAN ELECTRICAL WORKS,
\

)

I

PROVIDESICE,

/

V A/

and

Design, Finish

R. I.

BARE AND INSULATED ELECTRIC WIRE,

Accuracy

ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.

The above

CABLES FOR AERIAL AND UNDERGROUND USE.
New Yokk Stobe, W. J. Watson, 26 Cortlandt St

are the features of the

International

Chicago Office, F. E. Donohoe, 135 Adams St.
Montreal Bbanch, Eugene P. Phillips' Electrical Works.
R. I.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

TRANSFORMERS
KUHLMAN ELECTRIC

-INTERNATIONALelectric

METER COMPANY

ELKHART, IND.

CO.,

NATIONAL CODE STANDARD

Instrument

"0. K." Weatherprooi Wire,
which

Slow-Burning Weatherprooi

ARE NOT

and Ideal lire.
Prices

CAN NOT
EXCELLED

be

<*nd

and Samples on Application.

International Electric Meter Co.
"Descripti-Oe

Wire Co.

Phillips Insulated
Office

and Factory: PAWTUCKET.

R.

Catalogue Matted Vpon Request

330 W. Randolph

Chicago

St.

I.

Absolutely Accurate Tachometers

There
Vertical
scales

Star Expansion Bolt Co.

are a

Makers of

THOUSAND THINGS

graduated

Enameled

in

accordance
with
customer's

in conduit

require-

styles of

Toggle Bolts

Ring's

and

Drills

done

that can be

CHEAPER and BETTER

ments.

They

work

all

Expansion Bolts

are

adaptable

than you are

to all
classes
of

rotary

machinery.
Full particulars of
our many
types

now doing them,

with

CONDVLETS

A

NEW CATALOG OF

furnished

upon
application.

Send

Whitney

£R0U-SE-.HJNnS'CO

for

PATENTS PENDING

catalogue.

Instruments
You can mount
inch and

a socket

on your

JUST ISSUED

pipe, 1-8

3-8 inch, male or female;

nip-

Included in

new

ple

covers

Type

fit

all

condulets.

(Above

is
If

C.)

Crouse-Hirvds Co.
Tachometer & Instrument
COMPANY
Niagara Falls, N. Y.

shown

several

a user

of electrical measuring

Syracuse

Cincinna-ti

it

and post you on the

most up-to-date and complete
on market.

70 W. Jsvcksorv Blvd., Chicago

New York

are

instruments, send for copy and
will interest

NIAGARA

it

types of instruments.

line

MACHADO & ROLLER
MONADNOCK
CHICAGO
Gen.

Agt.,

203

BROADWAY

NEW YORK

Whitney Electrical Instrument Co.

WESTERN ELECTRICIAN

i6

WANTED, FOR
similar

ments

WANT

(jo

insertion;

SAL.E

<*«<*

advertise-

COL.CSI18

$i.Jo an
additional -words jc each.

words or

less),

ROSSITER,

MACGOVERN &

ELECTRICAL AWIt STEAM MACHINERY, GUARANTEED, and at a

ments

(jo

words or less), $1.00 an
words 2c each.

DIRECT CONNECTED
6770

WANTED

POSITION

As Engineer and Electrician.

Nine years' ex-

machinery, water and air pumps,
wiring, line work, arc lamps, heating. Am at
present in charge of a light, heat and power
plant of 360 H. P., but wish to change. Good
reasons, good references. Can come on 10 days'
Address Box 661, care of Western
notice.
Electrician, 807 Marquette Building, Chicago.

»nd

13.

C.

As an electrician. Have had four years' experience in light and power plants and line
construction. Will start at reasonable wages
if good chance for advancement; age twentyone; can furnish best of reference. Address
Box 660, care Western Electrician, 507 Marquette Bulldlng,Chicago.

or two first-class erecting engineers capa
of handling large electrical machinery.
Good salary and opening for capable man.
National Brake & Electric Co., Milwaukee, Wis,

One

ble

SUPERINTENDENT WANTED.
A man competent totake charge of a Municipal
Light & Water Plant. He must be a first class, A
No. 1 man, a thorough electrician and engineer,
understanding both A. C. and D. C. currents and
HYDRAULICS. A man with a technical education preferred. No boozer need apply, as he
can not hold his jobthirty days. Salary $100.00
per month. Apply to Clinton L. Mann, City
Clerk. Worthington, Minnesota.

The more a man advertises, the greater his business.
The greater his business, the more he
advertises.

MOTORS

Crocker-Wheeler.
Towle.
1
New England.
1
Wi Northern, series.
Wi Belknap, self-oiler.
1 Yi Crocker-Wheeler.
1

8

25-cycle, 60-cycle, 133-cycle,

Because the Edison

by standing up with full voltage
and current to the end of its guar-

single-phase, 2-

anteed

scientific
stated in

NewYork

Northern Buffing and Grinding Equipments

NORTHERN ELECTRICAL MFG.

T. H., self-oiler.

g&

Roth.
Fort Wayne.
Card.
Browning, M. P.
Westinghouse, M. P.
6
7# Roth, self-oiler.
7M Gen. Elec. M. P.
1% Eddy, M. P.
1% Crocker-Wheeler.
10
Kester, M. P.
10
Belknap, M. P.

t

i

t

As your
you

read,

ad in the Western Electrician will be
will never be blue.

::

V

CO.,

OFFERED
LOCATIONS
WITH
Satisfactory Inducements,

Monadnock Block, Chicago, 111.
801 Ltnd Title Bldg., Philadelphia,
21 East Fifth St., St. Paul, Minn.
403-406 Atlas Bldg., 604 MlBsion
San Francisco, Cal.

f

t

Favorable
Pa.

Good

Healthful

Thomson-Houston.

I bave an electric light plant located in
population 3,000; amount of cash
uecetsaiy $10,000. One located in Missouri,
population 2.000; cash necessary $4,000. One
ocatedin Kentucky, population a, 000; amount
of cash necessary $H,000. Write me for full
particulars. Address Box 658. care Western
Electrician, 507 Marquette Bldg Chicago.

All

For

Kinds.

GREGORY ELECTRIC

R.

&

MISSISSIPPI VALLEY R.

R.

information and descriptive pamphlet address
full

c.

J.

CLAIR,

Industrial Commissioner,

CHICAGO

I

Park Row, Chicago,

111

,

£%%.

TELEPHONE TROUBLES
DO YOU NEED ONE

CO.

Cor. 16th and Lincoln Streets, Chicago

S07 Marquette Bldg.,

R.

AND THE

ELECTRICIAN PUBLISHING COMPANY,
Suite

Communities,

THE ILLINOIS CENTRAL

Illinois,

Kester, M. P.

Bernard, M. P.
Belknap.
Gen. Elec, M. P.
Crocker-Wheeler, M. P.
40
50
Eddy,M. P., type G.
6B
Gen. Elec, M. P.
100
Westinghouse, M. P.
Everybody says our new shops are "immense!"
They are. We have the largest repair shops in this
country.
Send for our Monthly Bargain Sheet
showing our complete stock with net prices.
20
25
35

Rates,

Conditions,

ON THE LINES OF

YAZOO

ELECTRICAL BOOKS.

FOR SALE

Freight

Labor

St.,

7\*

1

The

7 Lakeside Ave., Orange, N. J.
nion Square. N. Y.
SO* "Wabash Ave., Chleauo.
2b Clerkenwell Road, London, E. U.
49-C

L)

773

6
6

the cheapest

EDISON MFC. CO.
M

WISCONSIN

DISTRICT OFFICES: 425
1236 Wells Bldg., Milwaukee, Wis.
29 Broadway, New York
200 Equitable Building,

is

ELECTRICAL
AND OTHER
V
INDUSTRIES
ARE

ENGINEERS— MANUFACTURERS

MADISON,

It

reasons why are fully
the Battery Catalog.

Write for it.

Purposes.

oo,

life.

form of battery energy.

Machinery For All Power Station

Especially designed for the service. Shafts are exceptionally
sturdy and do not spring on heavy work. Bearings are dust proof
shafts do not cut, bearings do not heat. Speeds are especially
calculated for the requirements of such service and the larger
sizes are built variable speed to enable the operation of the grinder
or buffer to suit the diameter of the wheels.
Bulletin No. 2548 on all sizes and types of Northern Orlnders and Buffers.

V

upon gettinp the Edison Cell?
cell gives no
trouble, it keeps the engine going
or does whatever else it has to do
sist

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low pricts.

l»le

111.

—
Mr. Dealer: "Why do people in-

ALTERNATING CURRENT MOTORS.

—

V

198 S. Clinton Street, Chicago,

K. W.

^^^f^^*^^

V

Complicated and Difficult Dies
and tools, heavy punch press and sheer
work, accurate machine and novelty
construction. MTJLTI- VENDING CO.,

Westinghouse, 1,100-2,200
volts, class 12-120-1375.
1344—90 K. W. General Electric, 2,300 vol:,
type A-6, class 12-90-1250.

T. B., class

Boston, Mass.

ZYi
&

12
16

volts.

1279—120

Electric. 2,300 volts
8-100-900.
1448— 70 K. W. Thomson-Houston, 2,200 volt,
class A-70, 515 RPM.

V

H. P.

iaS-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

1136—100 K. W. General

Battery

465 RPM.

1 80 K. W. General Electric, 1,040
type A. S., form A, 600 RPM.
1823—150 K. W. General Electric, 1.040-1,150
volts, type A. M., class 12-150-600.
1219—75 K. W. Westinghouse, 2,200 volt, class
10-75 900.

volt,

class 12-150-600.

FOR SALE -Bargains
500-VOLT

poles,

A. C.

type A.

Electrical Supply Co.

7634—Three

GENERATORS ©OCycle, S-Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,

17

WANTED

A. C. UNITS.

W. Westinghouse generator ,60
2-phase, 1,150 volt, 150 RPM,

connected to Williams vertical
non-condensing engine 18x26.
6399—250 K. W. General Electric generator, 60
cycles, mono-cyclic, 2,400 volt, 200 RPM,
direct connected to Ames horizontal, compound engine, 15i and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt. 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

BELTED

WANTED

POSITION

K.

cycles,
direct

perience with high and low speed engines, A.
U.

—400

Inc. Manhattan

1763—240 K. W. Stanley, 1,200-2,400 volt, 450 Something Electrical for Everybody
RPM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
NEWYORK:
CHICAGO:
7232—75 K W. Westinghouse 2,200 volt, 720 W Park Fl. and 14 Hurray St.
118 Fifth Ave
RPM.
Factories: Jarsey City, N. J.; Ravenna, Ohio
60-Cycle, Single-Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16

the manufacturers.

sertion; additional

CO.,

SO-Cycle, 2- Phase.

considerably lower than for
POSITION WANTED advertise- PRICE
the game apparatus purchased front
in-

October 20, 1906

Electrician Pub. Co.,

IN

YOUR BUSINESS?

507 Marquette

Bldg., Chicago

FOREE BAIN
Telephones
Patent Lawyer and Expert in Electricity and Mechanics Automatic 3792
29 Years' Practical Experience as Electrical and
Harrison 792
Mechanical Engineer and Expert In Patent Causes

FOREE BAIN & MAY

Suite 947-48-49

Monadnock Block

CHICAGO

Trade Marks, Label*, Copyrights— Corporations. Patent
REFERENCES BT PERMISSION
Bon. James G. Eckels
American Terra Cotta and C. Co.
Ex-TJ. 8. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip. Co.
Hon. Edw, S. Lacey
Chicago
Ex U. S. Jomptroller of Currency and H. H. Gross, Prest.,
Atlas Railway Supply Co. and
Bankers National Bank, Chicago
Jan. G. MoMichael, Prest., Chicago
Hon. Charles G. Dawes
Ex-TJ. 6. Comptroller of Currency
Automatic Fire Protection Co.
Central Trust Co. of 111 Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-U. S. Secretary of the Interior
Bankers National Bank, Chicago
Atlanta, Ga.

OSSERT
Drawn steel. One blow of a hammer elves clean round bole. No filing.

SAVE TIME, BOXES AND MONEY

,

Be up

to date. Use them. Write
Sot bulletin giving full particulars.

GEORGE T. MAT, JR.
Patent Lawyer and Solicitor of
U- S. and Foreign Patents

PATENTS

and Trade Mark Causes
Swedish-American Telephone Co.
West Jackson Boul., Chicago
Earth Manufacturing Co.
Elevators, Milwaukee, W1b.

The Knickerbocker Company
Dust Separators, Jackson, Mich.

Twin City Rapid Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

Bosiert Electric Construction Co.,"""

OXE

Massachusetts Chemiced Co.
WALPOIE,
OPERATES

WeJpole Rubber Works
WaJpole VcvrnlsH Works
EJoctrio Insulation Laboratory

ARMALAC
Special ARMALAC
No. 50 Armature Varnish
M. C. Paint No. 1
M. C. Paint No,

MASS.. U.

S. A.

Pioneers of Liquid and
Rubber Insulating Compounds
Insulating Cloth
Friction Tapes (all kinds and sizes)
Splicing Compound

There's No Friction
with the Fibre-Graphite Commutator Brush.
Being 90 per cent, pure graphite, it insures
low resistance,no sparking under a varying
load, and longer wear. There is no greasing

The Fibre-Graphite is therefore
the most economic brush on the market.
Send for price list.
required.

HOLMES FIBRE.GRAPHITE MFG. CO.
5155 Wakefield

Street.

Gormantown, PHILADELPHIA.

Moulded Rubber Goods
2, Electrical

Waterproof Friction Tape

Transformer and Cable Compounds

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICAGO. TELEPHONE MAIN

High-Crado Machine
Work

,

of All

Kinds

Corr espondence Solicited.

76

STREET,

1280

FIRST CLASS EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

s

:
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

IS

POWER

POWER

POWER

POWER

POWER

KNOWLEDGE

Let LJ* Help You

R

To Learn More
An Excellent

L*b

E

K

N

PRACTICAL Information on

0|)|>ortunity to Obtain

P

ELECTRIC LIGHT PLANTS

W

THE

pithy old adage,

know

"Knowledge

things to do things.

For

is

Power,"

men, practical information

practical

supply this need, constantly arising as new

men

enter the electrical

is

E
D

We

must

G

wanted.

To

E

so true as to be self-evident.

is

1°

L i W

W
E

R

L J W
b
E
E
D
R
G
E

field,

D

E

R

the Western

new volume, entered upon the
(constituting, when finished, a complete

Electrician, beginning with the issue of July 7th, the first of the

publication of a valuable

and notable

series of articles

on the subject) on

treatise

K

N
P

w

The Small Central Station

L I W
b
E
E

R

T

L J W
b
E
E
R
D

Practical Hints on Its Construction and Operation

G
E

The
subject,

is

I.

II.

lJb

E

scope of this eminently practical work, written by experienced authorities on the
well indicated by the list of chapter headings

General Observations.

III.

Fuel and Waterpower.

IV.

Boilers and Setting.

w
E

VI.

R

VII.

V.

VIII.

IX.

Building and Foundations.

X.

XI.
XII.

—

Equipment Generators
Arc and Incandescent Lamps.
Electrical

P

Instruments.

1°

Transformers.

Operation of Boilers.

XIII.

Line Construction.

Engines.

XIV.

Distribution.

Steam Turbines.
Belting and Shafting.

— Switchboard.

XV.

Cost of Plants.

XVI.

General Data.

L £ W
b
E
E
D
R

G
E

The

articles supply data relating to small and medium-sized stations using overhead conand are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
operating in all parts of the United States, handling various types and sizes of machinery.
The

struction,

L J W
b
E

E

be enriched with numerous illustrations, diagrams and tables.
These articles will be of much value to all readers of the Western Electrician, new and

series will

R

old, interested in the practical operation of electric-light plants.

K
N
P

W

,

L J W
b
E
E
R
D

G
E

REMEMBER
began

that this noteworthy series on

in the July 7th issue of the

=

Western

Electric Light Plant

Electrician,

and

will

run for from four to six months.

=

PLACE YOUR SUBSCRIPTION AT ONCE

K

N
P

W

L l W
b
E
E

Western

R

L

Electrician

50? Marquette

E
D

Bldg., Chicago
KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

IS

POWER

POWER

POWER

POWER

POWER

T

b

W
E

R

WESTERN ELECTRICIAN

i8

JACKSON, £.
WILLIAM U iACKSON M.

SUdALS

6.

When

I,
W.

»

liicviioti (Nainitite
inariTuTC
MICBIIOAH •••1CTY OP MECHANIOAL INQINKKlie
• maiCAN society or civil inoincca.

ENGINEERS.
EOADIdOII

will

20,

1906

MECHANICAL,

a man's electrical ideas flow freely;

discusses electrical

HKHScne

.n»ic»

October

when he

subjects intelligently and glibly,

you

assuming that he keeps in touch with
progress by perusing the Western Electrician

be pretty safe

EXPERTS

electrical

WIS.

52 times a year.

in

Engineering

ELECTRICAL,
STEAM,
CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from tke beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

HIGHLAND PARK COLLEGE. OES M0INE8, IOWa

SUBSCRIPTION OPPORTUNITY
NEW

subscribers

ELECTRICIAN

who

for the year 1907 will receive the

remaining issues of this year

The

WESTERN

order the

FREE.

Order at once.

WESTERN ELECTRICIAN

has helped

and informed its readers for nearly twenty years.
It will help and inform you.

WESTERN ELECTRICIAN
507

MARQUETTE BUILDING, CHICAGO
WESTERN ELECTRICtAN
CHICAGO

SUBSCRIPTION RATES

:

United States, Canada and Mexico $3 a Year

Foreign Countries, $5.00 a Year

Please send me the Western Electrician
weekly, for 1907. for which I enclose $3.00
85.00 if to foreign country). Also send me free the
remaining issues of 1906.

WESTERN ELECTRICIAN

October 20, 1906

CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

19

Dearborn Water Treatment
made

suit the

case takes off the scale,
Send gallon of water for analysis

ARBORN DRUG

&

to

CHEMICAL WORKS

226-234 Postal Telegraph Building, CHICACO, ILL.

BUCKEYE ENGINE
SALEM. OHIO.

Telephone: Harrison 3930 and 393

{ ARE YOU LOOKING FOR TROUBLE ?
•
IF SO, GET A COPY OF

Co.

U.S.A.

|
•
f

Dixon's
phite Brushes

TELEPHONETROUBLES

Dixon's Graphite Brushes save

AND HOW TO FIND THEM
-IN-

wear on commutators. That's
one big reason for their use.

BOTH MAGNETO AND COMMON BATTERY

More reasons given
booklet 125-M.

SYSTEMS.
9th Edition Just Out.

in

free

Price, 25c.

3

Joseph Dixon Crucible Co.
Electrician

1.

Publishing Co.,

Jersey City

507 Marquette Bnildiag,

D

N.J.

CHICAGO,

i

:n

3&

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

POWER COSTS

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

GUARANTEED
REG.JRADE MARKS

The Phosphor

with fuel or crude oil at 3i cents per gallon
will guarantee, under bond, that the
cost of power with the Diesel Oil Engine in
the purchaser's hands shall not exceed 33i
cents per 100 brake horse power hours at half
load and 28 cents per 100 B.H.P. at full load.

Bronze SmeltingCo.[imited,

we

2200 Washington ave,Philadelphia.
'ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

— DELTA

No steam engine, steam turbine, gas or other
engine can approach even under test the
absolute economy which we will guarantee.

METAL

oil

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

-oELf

It

will

pay you

to

complete catalogue.

new

write for our
Copies free.

AMERICAN DIESEL ENGINE GO.
FOR CATALOGUE,
ADDRISS

[JEFFREY

-:

JEFFREY
MACHINERY THE COLUMBUS,

MFG. CO.

Tr.ctio^.lI.^^^Ss.

XPERIENCE
EVI
IT

Broadway, New York

City

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

MONA DIMOOK

HOI

I

II

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

LOOK

ma.

0.

IM.

ICAOO,

"V

II

SAMSON TURBINE
The EASE and QUICKNESS with which the
are operated make that
gates on the
turbine especially desirable for use where the
SPEED of the turbine is controlled by a

SAMSON

GOVERNOR.

CLOSE REGULATION

is

assured.

THE JAMES LEFFEL
307 Lagonda Street

<&,

CO.

Springfield, Ohio, U. S. A.
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STROMBERG-CARLSON QUALITY
is

recognized and appreciated in Railway service*

In the manufacture of this apparatus,

and attention have been given to existing conditions.

special care

The

instruments have been specially designed to

meet the most rigid and severe usage, employing
nothing but the most approved mechanical and

known

modern telephone engineering, thus assuring at all times the most reliable
and efficient communication for despatching purelectrical features

Despatching
Telephone

know

Write to-day

Our

your requirements.
for booklet

DesP a * cWfl e Telephone,

en View
opeE

^W^

poses*

Let us

to

services are at

your command.

J04-E.

Jack Box

STROMBERG-CARLSON TELEPHONE MFG.
ROCHESTER,
The
Write

CHICAGO,

N. Y.

Electrician Publishing Co., 507 Marquette Bldg.

Chicago.

CO.

Headquarters for

all

latest Electrical

ILL.

USE

Books

The Holden Guy=Anchor

for Catalogue.

NONE BETTER
The rods are of one piece
No welds nor threads to weaken them

HIGH TENSION TROUBLES ?

Greatest surface in ground

AND

15 -inch Anchor squares up in a 6 -inch
hole, over 55 square inches in solid earth

A

IMPREGNATE

MOST INEXPENSIVE AND
BEST ANCHOR MADE

LARGEST ELECTRICAL FACTORIES
U. S
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE— YOU MAY BE SURPRISED.

J. P.

Pat. Jan.

9,

1906

THE HOLDEN ANCHOR

DEVINE CO., BUFFALO, IM. Y.

DE5 MOINES. IOWA

AN ORDER FOR ONE STANDARD PACKAGE

at

money can be
PRICE LIST and

prove to you that
once

BOSTON

Renewed Lamps"

"Boston
Send

CO.

Manufacturers

428 MOONEY-BRISBANE BLDC.

-will

Write for Circular

for

INCANDESCENT

LAMP

saved.
particulars

DANVERS, MASS.

JEM SHADE HOLDERS
Applied in a second
Self-centering

Rigid at

any angle

Four points of support

No screws to lose
No tools required

No loosening from shock

Simple, Strong, Secure

(SEND FOE SAMPLES; 1%

JEM SHADE HOLDER

in.,

2H

in.,

SH

in).

CO., 13 East 30th

St.,

New York

CO.

City
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The Public Demand
for automatic telephone service has

become so great

that

had to double the size and triple the capacity of our factory
order to supply enough equipment to keep pace with it.

Most

of the big,

new Independent Telephone Companies

starting in with automatic

equipment and starting

KELLOGG
TELEPHONES

we have
in

are

ARE

right.

Older Independent Companies are displacing their manual
equipment by automatic as fast as the former is outworn or outgrown.
Why? Because the automatic system is a demonstrated
success; because automatic service is ideal service, quick, sure
and secret; because the operating company can produce it for less
and sell it for more than manual service a double increase in

DISTINCTIVE
They are not

"JUST TELEPHONES"

—

revenue.

Automatic equipment has a direct and positive influence on
it.
It makes the
securities easier to market and more profitable to hold.
Our Automatic system has been adopted in the following cities:
the securities of telephone companies using

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Bellingham, Wash.
Berlin,

Germany.

Buxton, Iowa.
Cadillac, Mich.

Champaign,

III.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus. Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Hastings,

Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.
Miamisburg, Ohio.
Olive,

satisfied

We think so, too,
Send

for

•«

customers say there are "none so good."

and our Catalogs

Bulletin No. 8-F."

Santa Monica, Cal.
Sioux City, Iowa.
South Bend. Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.
Urbana, 111.

yours for the asking.

MANUFACTURERS OP
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES—POLBS— LAMPS

Correspondence

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.

111.

New

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

solicited.

Wausau, Wis.
Westerly, R.

Wilmington,

I.

Del.
E\,

Woodstock, N.

Can.

KELLOGG SWITCHBOARD & SUPPLY CO.
CONGRESS AND OREEN

Automatic Electric Co.
CHICAGO,

Sts.,

So,

You Are

a Regular
C u s tomer
If

CHICAGO,

ILL.

BRANCHES
LOS ANGELES, CAL.
318 W. Second St.

Electric Bldg.

U. S. A.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
If

STS.,

CLEVELAND. OHIO

PHILADELPHIA, PA.
Key .tone Tel. Bldg.

Van Buren and Morgan

show you why.

will

It's

Richmond, Ind.

Neb.

Havana, Cuba.

Mount

Our many

Not, Will

You

Allow Us to Send a

Sample?

Reduced Telephone Rates
IN CHICAGO
If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:
#5-°°
50 calls per month
5 cents each
Next additional 50 calls in the month
4 cents each
Third 50 calls in the month
3 cents each
All calls in the month beyond 150
:

:

:

INTERNATIONAL TELEPHONE MFC. CO.

CHICAGO

:

:

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

AMERICAN ELECTRIC TELEPHONE CO.
6400-6600

State St., CHICAGO, ILL.

Two-party

:

line

$75.00 per
60.00 per

:

:

annum
annum

NICKEL SERVICE:
20 cents per day, including 4 calls
15 cents per day, including 2 calls
Two-party line, 1 5 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
$1. 00 per month
Extension telephones

Direct
Direct

line,

line,

:

:

:

CHICAGO TELEPHONE COMPANY,
W
COMPLETE RAILWAY TELEPHONE SYSTEMS
Send

for Bulletin 13

203 Washington

Street, Chicago.
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ELECTRO-MAGNETS

Patent Cable Racks
Used by the

largest

Light

Electric

AtirOMhTtC

and

M

CHIME

Telephone Compa-

£c counn/wDrsr.

nies in the country

tiAdnercd

The more a man
ness.
The
advertises.

PRICES

advertises, the greater his busigreater his business, the more he

ON APPLICATION
Have YOU read the

NEW DYNAMO TENDERS'
HAND-BOOK

CEST

C. M.

By

F. B.

BADTT

Expert Electrical Subway

NOT,

IF

Contractor

NEW YORK

CINCINNATI

277 BROADWAY

UNION TRUST BLDG.

Dynamo
out

WHY NOT?

tenders cannot get along with-

it.

Sent prepaid on receipt of price, $1.00.

U.S. METAL
METAL
HES iLL

S.

B°«-cn.

POLISH

ELECTRICIAN PUBLISHING CO.,
Geo.W.

Hoffman

Crtmshaw

ALL OUR WIRES

P*"

NEW YORK
"Flexduct"

is

118 Liberty St.,

•

CHICAGO.

ANGEU8/,

Raven Black Core

TRADE-MARKS on our tags. We also manufacture Grlmshaw and Competition Tapes and Splicing Compound*.

INSULATED WIRE COMPANY,

MAIN OPPICE:
4

Building,

Raven White Core

inspection and carry the above

114, 110

LOS

507 Marquette

New York.

BBABCHBSc]

.„«"§«£„.

that high standard required in all high-class work.

It is

very

SAN FRANCISCO:

BOSTON:

766 Folsom

7 Otis St.

flexible,

a.

St.

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, always usable

to

highest degree

OSBURN FLEXIBLE CONDUIT COMPANY,

NEW YOR.K

CHICAGO

SAN FRANCISCO

:
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/m\

Ornamental.

RECOGNIZED

ft

Prometheus

Poles

BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

RENT WATTMETER IN THE

I

Lamp

Arc

In Iron

Electric Cooking

Arc
Lamp Brackets

WORLD

and

Heating Apparatus

ORNAMENTAL

ELECTROLIERS

Appeals to

for public buildings,
hotels, etc

the Eye and Attracts
the Housewife

In bronze and Iron
Catalogues on application

THEJ.L.MOTT
IRON WORKS

i

Fifth Ave. a>nd Seventh St

New York

Copyright, 1S05

Copyright, 1906

by The

by The J. L. Mott
Iron Works.

J. L.

Mott

Ironworks

On

EUREKA
EXTENSION

account of Pleas-

ing Design, Excellent

Workmanship, High
Finish.

It

looks

as

good as silverware
and is the Best Appearing Electrical

The BEST Extension
Light on the market.
be used in many
places, as Hotels, Res-

Can

Heating Apparatus

idences, Factories, etc.
Made with plug for extension; also for attaching to bottom of chandelier for reading light.

in

the market.

Send for Bulletin and Sample

DUNCAN ELECTRIC MFC.
LAFAYETTE

INDIANA,

EUREKA EXTENSION

CO.

FIXTURE CO.

U. 8. A.

«

\

41S S. Washington Street

MARION,

To the

INDIANA

-

Central Station

Manager

We

want

to

make you

our special offer of ElecIrons in hundred

tric

Send

POLES
ARMS

increase sales of current.

Type

The best and most

When
freely;

reliable

S0REN5EN

Dunham

15

Brooklyn, N. Y.

PI.,

when he

ideas

electrical

flour

discusses electrical sub-

and

glibly,

you

will

be

pretty safe in assuming that he keeps in

and Square
Southern White Cedar Rou nd
Chestnut
Pine, Octagonal

touch with

electrical

progress by perusing

the Western Electrician 52 times a year.

"MANROSS'V

AMY SIZE OR QUANTITY

High Crade Georgia Long Leaf Pine
AMY SIZE-BORED AMD SPACED AS PER SPECIFICATIONS

you.
Write
get information
relative to our Representfor

us and
ative

of

Sample Assortment

Prometheus

MAIR SPRING!
FOR ELECTRICAL INDICATING AND RECORDINQ INSTRUMENTS.
MADE FROM
MY SPECIAL BRONZE ALLOY

PROMPT SHIPMENTS

'"^IPk

lip

1

av* 1 '^

* mi

•

/P?|\

fm^k

vSiin

LARGEST MANUFACTURER 07

xir spriivo;
IN

[F.

goods,

at greatly reduced price.

They make
a n attrac

J

CROSS-ARMS

To the Dealer
We have a special proposition

a man's

jects intelligently

Long Leaf

C.

time switch on
the market, for turning on and off the light,
guaranteed to give perfect satisfaction.

P.

POLES

lots.

samples and
booklets. Let your salesmen carry them. They
for

tive

-

window

display.

Address

The
Prometheus Electric

Company

THE UNITED STATES

N.

MANROSS]

Forcstvllle.Conm

240 East 43rd

St.,

New York

—

«
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The Lindsley Brothers Company

IDAHO"RED" MICHIGAN "WHITE"

CEDAR POLES

Producers and Shippers of

WESTERN CEDAR POLES
'•'''''

And Manufacturers

We

—

of

POLES.
WHITE CEDAR,

Oak

MOSS

all

other dealers combined

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVBBED ANYWHERE

BERTHOLD

CYPRESS.

<&6ts

(7Wi^

I

BRUER,

F\

CYPRESS
IDAHO CEDAR

POLES

1

OAK, OYPRCSS and

Chemical Building.

YELLOW

ALL THAT NEED BE SAID OP

THETELEPHONE HAND-BOOK
By Herbert Laws Webb.

r-v, rvio.

160 Pages, 133 Illustrations.
Cloth,

The book

7

TIES
FOOT TROLLEY
Cedar

PUBLISHING CO.,
507 Marquette Bldg..

UHsCc
tccscztf

Daggett, Michigan

Ml
'.rs\
andWhofeaalers

tor J
Whhife Cedar
'roducts
^Pro

J

CROSS ARMS, LOCUST
AND OAK PINS
The

Co.

MICHIGAN WHITE CEDAR
BEST TO LAST.

We

nf>
T* \^^
POLES
J

W.

C.

CLINTONVILLE, WIS.
Large Stock Constantly on Hani

'
I

T

f\1

jT

Yards

"V

^MsMKhL/taMicn."
IMraisiirt • Onfoiwjon

|WfIf for* Copy of flit. TELBCHAPH CODE yORCIOABPBODUCT.l

LENT RESULTS BECAUSE

IT

TOY A CARD.

Bay City yard.

POLES TIE5P05TS

THE PORTER CEDAR C°

SAGINAW. MICH.
NT YOUR INQUIRIES ALWAYS

Poles

M^»^E5 '^Msami

9EDAR POLES

sKseaSsS

CUNNING FOR YOUR BUSINESS

HI

CO.

PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.

MONROE, MICH.

TORREY
CEDAR CO.,

polii^

TIES

50,000 Trolley Ties at

STERLING & SON CO.,

Cedar

and

smAli.

IN
THE WESTERN ELECTRICIAN OBTAIN MOST EXCEL-

Toledo, O.

40,000 Poles in slock*
100,000-150,000 after April 1st.
have been in the Cedar Pole and. Tie business
ss 25
years.
15 years-

POLE
CEDAR
C.H.WORCESTER
POLE DEALERS ADVERTISING

FOR QUICK SHIPMENT

F. Bissell

CHICAGO.

woul, »«ct> on

/Producers
.of

IN STOCK

Price $1.00.

for those interested in telephony.

ELECTRICIAN

Michigan White
Stock
Special Low Price. Quick Shipment
Also 5 Inoh Thick 8 Foot Ties. Write for Delivered Prices

PERRIZO & SONS

PINE.

"Practical and to the Point"
IS

I

TIES.

& JENNINGS,
ST. LOUIS.

RED CEDAR.

POLES

TIE CO., Security Building, ST. LOUIS, MO.

WHITECEOAR
RED CEDAR
^A/'.

CO., Denver, Colo.

WASHINGTON

SPOKANE

T. J.

ship more Idaho Polos than

WESTERN LUMBER and POLE

RED FIR CROSS ARMS

TIES

October 20, 1906

ESTABLISHED

ie62

WM. MUELLER COMPANY

Hunters from all parts of the world are
now in Maine gunning for large game, but
we are here always and gunning for large
orders
and we are getting them
Strictly Winter-cut Black Birch Insulator
Pins and Brackets go from where the
hunters came. Give us your order and
realize what promptness means.

1211-12-13

MARQUETTE

BltKi.

,

CHICAGO.

SEVEN DISTAlSUTlNa YARDS

I

—

Correspondence Invited. Special Work Our Hobby
MAINE HUB AND MANUFACTURING COMPANY,
WEST SEBOOIS, MAINE
Western Sales Aeentt: THE

W.

R.

GARTOS COMFABY, us-132 Jackeon Blvd., Chieaeo, III.

KELLOCC- CEDAR
Switchboard & Supply Co.
CHICAGO,

ILLINOIS

::

7j

POLES
^ okE°t^'^

WRI

U

OLE

siivi

ELECTRIC
Catalog

HEATING APPARATUS
"R"

on Electric Heating FREE.

"UNIT" enameled rheostats
WRITE TO-DAY

Simplex Electric Heating Co.,'

Idaho Cedar Poles

8 !'"?'-

PACIFIC

COAST POLE

CO.

SPOKANE, WASH.

CEDAR
H. M.

LOUD'S SONS

POLES,
POSTS,
TIES

CO., Ail Sable, Mich.
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Bearing Metal
Is

the result of the most exhaustive re-

search as to the qualities required in a

bearing metal, to be used on our generators

and motors, which would

in the

greatest degree tend towards their successful operation.

Westinghouse

Electric

Atlanta

Buffalo

Cleveland

Detroit

Boston

Chicago

Dallas

Los Angeles

Baltimore
For Canada:

Denver
Canadian Westinghouse Co.,
Cincinnati

Minneapolis
Ltd., Hamilton, Ontario.

& Mfg.

New Orleans
New York

When We

&

San Francisco

Louis

Seattle
Salt Lake City
Syracuse
O. Braniff & Co., City of Mexico
St.

Philadelphia

Mexico, G.

Co.

Pittsburg

Assert

That Westinghouse Steam Turbines are more
economical of steam, especially at low loads;
are simpler to operate
tion,

less

atten-

both skilled and unskilled, than recipro-

cating
state

and require

engines

ol

equal

capacity,

we only

what has been the common, every-day

experience

wherever

they

are

installed.

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of the Roney Mechanical Stoker
Address nearest sales office for information
Now

York, 10 Bridge St.
Boston, 131 State St.
Charlotte, N. C, So. Tryon Street.
Cleveland, New England Building;.

Chicago, 171 La Salle St.
Cincinnati, 1111 Traction Building:.
Atlanta, Equitable Building.
St. Louis, Chemical Building.

Pittsburg, Westinghouse Building.
Philadelphia, 1003 No. American Building.
Denver, 512 McPhee Building.
San Francisco, Hunt, Mirk & Co.

WESTERN ELECTRICIAN
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A. C. Series Arc Lighting System
Has Many Superior Features
The lamp

is

so designed that insulation

is

required at only two points to insulate

the controlling and operating mechanism
from the housing.

No
No

flexible leads are used.

iron parts are exposed to the weather.

The

case

is

of heavy cold pressed copper.

Each lamp, before shipment, is given
break-down test of 7,000 volts, A. C.

a

Regulating Transformer

The windings

of the constant current regulating transformer, an important part of the equipment,
are insulated for a voltage considerably in excess of that which is required in actual
service.
The
coils have connections brought out, so that they can be connected to give the
full load power factor

on voltages 10 percent above or below normal rating, and on loads 70, 85 and 100 percent of the
full load number of lamps.

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver
Canadian Westinghouse Co.,

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

St.

Philadelphia

Salt

Mexico, G.

San Francisco

Pittsburg

&

Louis

Seattle

Lake City

O. Braniff

&

Syracuse

Co., City of

Mexico

WESTERN ELECTRICIAN
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Fort

Wayne
a

27

Works

Electric

Wood ' Systems

Railway Generators
Direct Connected, Engine Driven, as built by us, are
correct in design and methods of construction. Their
continuous satisfactory operation during the years of
their manufacture have fully demonstrated that fact.
Experience and practical conditions of service are the
safeguard in our designs.

-

Type MPL,

275 KW.,

75

RPM.,

Armature

575 Volts Direct

of

Type

MPL

Direct Connected

Railway Generator.

Connected Railway Generator.

COMMUTATION
in railway generators on
account of sudden fluctuations in load has been one of the hardest problems to solve successfully. The special construction of the pole piece in

The trouble resulting from poor commutation

FORT WAYNE GENERATORS
prevents sparking at the brushes under varying loads.

Ask
Sales Offices
Atlanta
Chicago
Grand Rapids

Boston
Cincinnati

New York

Philadelphia

for our Bulletin 1079.
Main

Fort

Sales Offices

Office

Wayne

INDIANA

Pittsburg

San Francisco

St. Louis

Paul
Syracuse

Seattle

Yokohama

St.

r
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VULCANIZED FIBRE

NATIONAL

Highest grades for

GENERATORS

tubes, rods

and

and mechanical purposes,

CO.,

Silver

W.

Wilmington, Del.

-

R.

OSTRANDER &

CO.

Manufacturers and Dealtra
In all kinds of

wire, rods
blanks, etc.

in sheet,

Electrical Supplies,
Bells, Annunciators,

Belted Type

Phosphor Bronze

Current

Alternating

in thee**,

Catalogues and samples on application.

VULCANIZED FIBRE

German

Built in all Capacities

electrical insulation

special shapes.

Nickel and Copper Anodes

Speaking Tubes,

22 DEY

ST.,

Etc.

NEW YORK

-

Factory
1431 TO 1439 DsKalb Ate.,
Bbooklyh, N. Y.

Generator

:

THE SEYMOUR MFG. CO.
Box

667.

SEYMOUR, CONN.

Belted Type

SEND FOR 600 PAGE CATALOGUE

UDEBUND

Direct Current

Generator

Insulated Electrical Wires
National Brake

&

Electric

MILWAUKEE
QENERAL SALES OFPICE:

and Cables

Company

JOHN

519 First National Bank Bldg., Chicago

ROEBUNG'S SONS

A.

171-173 Lake Street

GO.

Trenton, N. J.

CHICAGO

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding of Magnets

Tie the carbons together with
copper wire and the lamp

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CURRENT

CIRCUITS

STERN ELEGTRI
/

,

Consult

h><%n

—

s-

—

m

STPAUl

Write

**W

the

Map

Our
Nearest

EittTmcA^ ApmiAtrus
**
W.AN LV"$1JP^^'

*®

House

"

"

TOl.

XXXII

1006, by Electrician
Publishing: Company, Chicago.

Copyright,

$3.00 Per Annum.

HHI
FY
IflrLCiA
™R

HIXSON,
ixsorT
H. R. h
1143- 111*46
MONAON00K BLOCK.
146 MONeDNOCK
BLOCK

|

National Code Standard.

Co.,

T INSULATED WIRE AND CABLE CO.
New York Office,
83 BARCLAY STREET.

THE

1893-WorId's Fair,
Medal for Rubber Insulation.

Electric Globes

Okonite Wires, Okonite Tape, (Hanson Tape, Candee "SlSr Wires

W&&cS:™:\ «"<»•

Inner

6m. T. Hanson,

and Factory,

TRENTON,

N. *

New York
Chicago

and Shades, both

Arc and Incandescent

CO., Ltd.

253 Broadway, New Yirt

Office

Manufacturers of

Sole Manufacturers of

THE OKONITE

Main

Pittsburg

PHOENIX
GLASS CO.

THE STANDARD FOR
RUBBER INSULATION.
off.

NO. 17.

WIRES AND CABLES

FLAMEPROOF

1889—Paris Exposition,
Medal for Rubber Insulation.

Keg D.s.Pat.

10 Cents a Copy.

CRESCENT RUBBER INSULATED

BOSTON, MASS.

10 State Street,

Entered at Chicago Pont»ffice as
mail matter ui' the second clat-s

1906.

RUBBER INSULATED

The Simplex Electrical

'

27,

WIRES AND CABLES

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

WESTERN SELLING
AGENT,
T
S

CHICAGO, OCTOBER

and

Onter Globes for

all

enclosed arc systems

••iTI lust

W.H.Hod|lns. Sscy.

CATALOGUES SENT ON REQUEST

INDIANA RUBBER AND INSULATED WIRE GO.
MANUFACTURERS OF

STANDARD UNDERGROUND CABLE

PARANITE RUBBER COVERED
WIRES AND CABLES
Underground, Aerial,

322 The Rookery,

Submarine and Inside Use

&

M.KLEIN
Scad Zc stamp for

BARE AND WEATHERPROOF WIRES AND CABLES.
Rubber Covered Wires and Cables.

Underground Cables for

all

Purposes-

new

OUTDOOR LIGHTING
SON.

SPECIALTIES

catalogue No. 6 of

TOOLS
Electrical

Worker*
and Lino Builders.
MATHIAS KLEIN & SONS.
For

81 W. Van Buren

ALL STYLES
QUICK DELIVERY
BEST QUALITY
AND RIGHT PRICES

Chicago,

St.

Arc Lamp Cross-Arms.

12

AJAX LINE MATERIAL CO.
and 14 S. Jefferson St.,
CHICAGO

III.

/MJAIN
W
\* "

'ONEIDA" GALVANIZED

FOR ARC LAMP

REG0 FLASHERS

•*»

SUSPENSION

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today lor particulars and prices. Also
pointers on electric signs.

BELDEN MFC. CO.
CHIOAGO

MT'D BY

Reynolds Electric Flasher Mfg. Co.

ONEIDA COMMUNITY,
ADDRESS "SAIES" DEPT.

Ltd.
ONEIDA, N.Y.

191 Fifth Ave.,

AN ORDER FOR ONE STANDARD PACKAGE

"

Send

once

at

money can be
PRICE LIST and

you

for

that

INCANDESCENT

LAMP

saved.
particulars

Main

Office and

We

USE

CO.,

Works, Waverly Park, NEWARK, N.J

The

flolden fiuy=Anchor

desire to call attention to a line of

low priced but excellent Switchboard Infor Direct-Current
Circuits,
which we designate as
struments

"ROUND PATTERN"
TYPE

NONE BETTER
The rods are of one piece
No welds nor threads to weaken them
Greatest surface In ground

K.

Tbese instruments are particularly suitable
Plants and Feeder Circuits in
I;.olated
Railway and Power Plant*. All Weston Instruments are unsurpassed in excellence of
workmanship, in accuracy and economy of
for

A 15 -inch Anchor squares up in a 6 -inch
hole, over 55 square inches in solid earth
MOST INEXPENSIVE AND
BEST ANCHOR MADE

operation.
Pat. Jan. 9.

London Branch
.

1906

Write for Circular

House, Elv Place,

Holborn.

Paris, France
Georges.

Voltmeter, Type K.

— Audrey

CO.

DANVERS, MASS.

ELECTRICAL
INSTRUMENT

CHICAGO

BOSTON

Renewed Lamps

Boston
will prove to

Wetton "Round Pattern"

Philadelphia, Pa
Security Bldg.,
St. Louis, Mo.

10 Post Office Square,
Boston

KLEIN'S

TINSEL CORDS

WESTUN

CO.

1225 Betz Bldg.

St.

JONESBORO, IND.

Wire* Are Tested it Factory

BATTERY
AND

66 Liberty

New York City.

Pittsburg.

Chicago.

Bacon Block,
Oakland, Cal.

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES
All

Westinghouse Bldg.,

—

F,,

H.

Cadiot.

Rue

12

3t.

Manufacturers

Berlin— European Weston Electrical
ment Co., Rltterstrasse No. 88.

Instru-

Mew York

St.

Oflioe— 74 Cortland

THE BOLDEN ANCHOR

t

DBS MOINES. IOWA

CO.

WESTERN ELECTRICIAN

October 27, 1906

,^-' ;:;y..;.^p;7.--0£^

K-.VA^-',;,;?,^;:,';^

:

.

&*«£^w^::Ky/^\\v

^

SUPPLYING MACHINERY OF
ALL KINDS FOR THE ENORIN

MOUS POWER AND
Allis-Chalmers
Alternating Current Generator
direct-connected to Hydraulic

Turbine

ELECTRI-

CAL DEVELOPMENT OF THE
COUNTRY, ALLIS-CHALMERS
COMPANY HAS NATURALLY

Allis -Chalmers"

Combined Twin Horizontal and
Vertical Corliss Engine

TAKEN A LEADING PART
Because

for years past

it

has been closely identified

GROWTH OF ALL

SECTIONS in the
field of MINING and ROCK CRUSHING, and in
the SAW MILL and FLOUR MILL INDUSTRIES IT WAS A PIONEER: Having developed
with the

Allis- Chalmers

"Reynolds" Pumping Engine

nearly

of the machines that are

all

STANDARD TYPES

and the

Allis-Chalmers

Lead Furnace

regarded as

still

fact that

it is

now

in

a position to furnish complete equipments for use in a
the

variety of

great

Power and
enables

it

Electrical

to retain

principal

industries,

Apparatus

including

of every description,

and largely extend

most desir-

this

able class of trade.

Purchasers need no longer submit

type of Prime

Mover best adapted

and annoyChoose the

to the loss

ance incident to divided responsibility.
to

your requirements:

Allis-Chalmers
Roller Mill

Allis-Chalmers
Telescopic Double-Cutting

Band Mil

STEAM TURBINE CORLISS ENGINE
HYDRAULIC TURBINE GAS ENGINE
We

will

supply

build

the

complete

Generating Unit and

Auxiliary Electrical

Apparatus, such as

Motors, Motor-Generator Sets, Controllers, Convert-

A llis-Ch aimers

ers,

"Gates" Tube Mil

m
Allii-Chdlmen

all

Gua

Transformers,

etc., etc.

Write

for

our bulletins.

Allis-Chalmers

Railway Motor

1

Entdnc, direct connected to Allis-Chalmers Generator

Allis-Chalmers Steam Turbine and Generator

—

October

2.J,
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the "Gbloribe

accumulator" for
A
t w ET
n

376 Installa

and Interurban Railway Service

Street

r

ing 26s '000

u

HAVE BEEN MADE OR CONTRACTED FOR BY

TheElectrigPHILADELPHIA
Storage BatteryGo.
SALES OFFICES

NEW YORK:

PHILADELPHIA:

BOSTON:

Allegheny Avenue and 19th Street.

CANADA:

100 Broadway.
OAKLAND: 525 13th Street.
Canadian General Electric Co., Ltd., Toronto.

Marquette Building.

CLEVELAND:

ST. LOUIS:

Wainwright Building.

Citizens' Building.

CUBA:

ARTISTIC PORCELAIN COMPANY
TRENTON. NEW JERSEY
Manufacturers

PITTSBURG:
Frick Building Annex.

CHICAGO:

60 State Street.

G. F. Greenwood, Mgr., 34 Empedrado Street, Havana.

RDEBUHO

of

Electric Specialties in High

Insulated Electrical Wires

Grade Porcelain

and Cables

We

manufacture a beautiful quality of white, thoroughly vitrified,
tough porcelain, especially adapted to electrical purposes.
Correspondence solicited and prices quoted on application.

JOHN
171-

1

ROEBLING'S SONS GO.

A.

73 Lake Street

Trenton, N. J.

CHICAGO

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

BLAKE SIGNAL, & MANUFACTURING
Pat. Nov., 1900.

Exact

Sizes.

PLATINUM
Resistance wtrei to specifications.
Proteottre fuses for small currents.

Lewis

&

Clark Centennial

Exposition, Portland, Oregon,

NEW YORK

OFFICE:

ISO

PLATINUM

1006.

.

BAKER. Pre,.
408-414 N.J. R.

O.

CO., 256

]

Summer
ST. LOUIS:

St.,

Boston, Mass.

Wesco Supply Co. Western

Electric

Co.

PLATINUM

Ignition fuses for torpedo and mining operations:
Special forms for wireless telegraphy.
telegraphy.

Liberty Street.

"' Pat. July,

Western Electric Co.

Crescent Co., Valparaiso, Indiana

baker &

GOLD MEDAL

s1

All

forms of electrical contacts.

f\

W^
Grand xpositlon
Prize

co., inc.
VlcePrei.

m

1

Universal
ST. LOUIS, 1904

O. Vf. BAKER,
.*»., NEWARK, N.J.

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co

18

Alton Machine Co
Ajax Line Material Co

4

Company
American Arc Lamp Co

2

Allls-Chalmers

American Battery Co
Amer. Circular Loom Co
American Conduit Co

1

20

—
I

SO

American Diesel Engine Co.—
Amer. District Steam Co
17
19
Amer. EL Telephone Co
American Electrical Works.. 13
Anti-Volt Mfg. Co

Arnold

12

The

Co.,

16

Chicago EdisonCo
4,14
Chic. Fuse Wire A Mfg. Co. 12
Chicago Ins. Wire & Mfg. Co. 16
Chicago Mica Co
12
Chicago Pneumatic Tool Co.. 7
Chicago Telephone Co
18
Columbia Incand. Lamp Co..
12
Cope, T.J
.

Crescent Ins. Wire

A

Cbl. Co.

Crocker-Wheeler Co
Crolius

A

Son, E.

1

R

Babcock

A

Badt, F.

B

Wilcox Co

Bain, Forte

Baker
Baker

A

—
16

—

& May

Co., Inc

3

16

Beardslee Chandelier Mfg. Co.—
Belden Mfg. Co.
1
Benjamin Elec. Mfg. Co
Berthold A Jennings
22
BissellCo.,The F
22
Blake Signal A Mfg. Co
3
Bossert Electric Construction

—

Co

22

Boston lncan.

Lamp Co

Brner, Will F

. .

CM.&S'.

Co., H.

P.

M

R.B

Central Electric Co
Century Electric Co

Co

26

Edison Decorative
ture Lamp

&

MiniaDepartm't.
12

Edison Mfg. Company

14

14

HartMfg.Co

86

W

21

—
1

—
—

Holmes Fibre-Graph. Co
Holophane Glass Co
Humphrey, Henry H
Hunt* Co., Robt.W
Illinois Central

16
16

Ry

14

A Ins. W. Co..

. .

1

India Rubber A Gutta Percha
Insulating Company
7
International Elec. Meter Col8
International Tel. Mfg. Co. 18
. .

Company ... 16
20

Jackson, D. C.

A W. B

16

21

17

16

5
12

Eartavert Manufacturing Co.26
Kellogg Switchboard A Supply

Company

19,22

Elein & Sons, Mathias
Kohler Brothers

15

General Electric Co

11,

12

Leffel

&

James

Co.,

17

Llndsley Bros. Co. The
Co., H.

21

Simplex Electrical Co., The. 1
Simplex Elec. Heating Co
22

17

Sorensen,

22

Phillips,

Southern Exchange Co
23
Speer Carbon Co
19
Spon A Chamberlain
15
St. Marys Incand. Lamp Co.. 9
Standard Elect'l Mfg. Coi... 4
Standard Underg. Cable Co... 1
Stanley G. I. Elec. Mfg. Co. .21

M

Euhlman

Electric

Co

For Classified Index o*

Machado & Roller
Maine Hub Mfg. Co
Manhattan El. Supply

Phillips Insulated

Star Expansion Bolt

Manross, F.

1

Ostrander A Co., W. R
Otto Gas Engine Works

22

,

Loud'sSons

Oneida Community, Ltd

22

—

—
—
Co..

.

.

N

14

—

Ins. Wire A Rub. Co. 20
Massachusetts Chemical Co 14
13
Matthews A Bros., W. N
McLennan A Company, K .... 12
20
McRoy Clay Works
12
Mica Insulator Company
Miscellaneous Advs
14
—
Monarch Elec. Mfg. Co
—
Morse, Frank
22
Moss Tie Co., T.J
14
Mottlron Wks., J. L
Mueller Company, William.. 22
14
Multi-Vending Co
Munsell A Co., Eugene
12

Marion

. .

W

Perrizo

A

8

Sons

22

Pignolet, L.

1

—

New Vork Ins. Wire Co
Niagara Tachometer A
strumentCo

14

In-

-

13

19
North Electric Co
Northern Elect'l Mfg. Co.... 14
Novelty lncan. Lamp Co.. ..13

16
12

Okonlte

Co.,

The.

A-dveartisenraen/ts

.

—

P

.

Eugene F
13
Wire Co... 13
Phoenix Glass Co
1
Phosphor-Bronze S. Co
17

M

12

Plume & Atwood Mfg. Co.... 26
Porter Cedar Company
22
Prometheus Elec Co., The ..—

Rail Joint Co., The
7
Reisinger, Hugo
Reynolds El. Flasher Mfg. Co. 1

—

A Myers Co
Rock Island Battery Co
Robbins

Roebling's Sons Co.,
Rossiter,

12
National Battery Co
National Brake & Elec. Co.. 26
5
National Carbon Co
National India Rubber Co
Nat'l Metal Moulding Co. ...20
Nernst Lamp Co

Co

Pass&Seymour

J.

Co

21

GainMfg. Co
Sterling A Son, W. C.
Stow Mfg. Company
Steel

26
21
21

Stromberg-Carlson Tel. Mfg.

Company

18

Sturgess Engineering Dept. .—
Switchboard Equipment Co. 20

Torrey Cedar Company

22

22
13

A

8

Vulcanized Fibre Company. .26

MacGovern & Co.. .14

Ruebel A Wells
16
Runzel-Lenz Elec. Mfg. Co.. 19

—

Jeffrey Manufacturing Co .... 17

Jem Shade Holder Co
"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc.. 25
—
Fowler & Co., John H
French Battery Co
8

Elect'l Mfg. Co. .12
Leather Preserv. M. Corp
14

Pacific Coast Pole

Haller Machine Co

Electric Storage Battery Co.. 3
Elect'l Trades Exposition Co.—

Eureka Fixture Co

La Fayette

Ludlow Valve Co

Indiana Rub.

—

Butterfleld Construction Co. 16

A

Elec. Mfg.

Electrician Pub.
1

22

Buckeye Electric Co.
Buckeye Engine Co

Duncan

14

—

Fuse Company
Dearborn Drug <& Chem. Wks. 17
Devlne Co., Joseph P
20
Directory of Engineers
16
Dixon Crucible Co. Joseph 17
Driver-Hams Wire Co
5
,

* Co., W. E

Byllesby

& W.

Gregory Electric Co

Hoffman, G.
Hoffmann, Emil R
Holden Anchor Co

IB

D.

—
—

Co

—

23
4

Artistic Porcelain Co........ 3

Automatic Electric Co

Gleason, John L
Gob id Storage Battery

12

20

Hartford Steam Boiler Inspection A Insurance Co....—
Hazard Manufacturing Co.. .2$
Helios Mfg. Co
5
Highland Park College
16

4

—

Crouse-Hinds Co
Cutler-Hammer Mfg. Co
Cutter Elec. A Mfg. Co

General Storage Bat. Co
Gest.G. M

Safety Ins. Wire

A Cable Co

.

.

12

Samson Cordage Works...... 12
Sandwich Pole Changer Co.. 19
—
Sargent & Lundy
—
Sawyer-Man Elec. Co
Schott.W.

H

16

Schureman Co., J. L
Seymour Mfg. Co

—
17

Shelby Elect ric Co.. The

10

X?£it£e>

<[l.

See

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company
Western Lumber A Pole Co

6

—
. .

15

.22

Westinghouse
Electric
A
Manufacturing Co
23, 24
—
Westinghouse Machine Co

Weston Electrical Inst. Co.
Willard Storage Bat. Co
Williamson
Willis, G.

&

Co.,

R

1

—
13

M

Worcester Company,
WrigleyOo. Thos

..

16
C.

H....22

—
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a result of the installation of our Central Station Service in buildings which formerly
operated their own plants, we find it necessary to market large quantities of

As

ELECTRIC

SECOND-HAND MACHINERY STEAM

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and all necessary information will be promptly given on request.

etc.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

===

==== WE HAVE CAUSE
TO BE PROUD OF OUR

Adams

Street,

CHICAGO

Drum Controllers
FOR FOUNDRY WORK

Reversible

MOTORS AND GENERATORS

and other heavy

Lifting castings

material in a foundry requires the
full

capacity

of the

foundry crane

— the

ordinary

troller

provides for this condition.

motor

crane

You must have
however,

perfect

C*W

Alternating Current Generators, at Elgin National
Watch Co. Plant, Elgin, III.

Let us send you a
territory.

It is

Chicago

C"W apparatus.

for

T gives list o/C"W

users.

'

66-A

point,

con-

which gives approximately constant speed to

Full load conditions are also fully provided

-

COMPANY

bulletin

the motor and eliminates the jerk which breaks the sand.

OKER WH|*
v

& H.

this.

they provide a slow speed, light load control on the

first

Bulletin No. 63

lifting

trollers are ideal for foundry work,

an eloquent proof of the confidence

our customers have in

flasks,

ordinary controller does

not provide for
C.

of users in the

list

the

of

from the sand or raising

The

copes.
Three

addition,

in

control

motor when moving
patterns

con-

for.

*V

ALTERNATING AND DIRECT CURRENT MACHINERY
AMPERE, N. J.
CHICAGO OFFICE, OLD COLONY BLDG.

THE BRIGHTEST

The Cutler-Hammer Mfg.

Co.

MILWAUKEE
NEW YORK

IN

BOSTON

PITTSBURG

CHICAGO

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

CO., NILES.

LOOMOR
.

TKl

LICENSE

LABEL

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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Deltabeston Magnet Wire
FOR ELECTRIC RAILWAY MOTORS
Field and armatures withstand extremes of temperature without injury
with Deltabeston Magnet Wire.

Especially adapted for use on arc lamp magnets.
Sizes 3 to 18, B.

&

S.

Send

for

new

prices

An Asbestos
Covered Wire

when wound
and samples.

Gauge.

That
(Erotral €ltttxit(Bimtpmu£t

Will

Not Burn Out

GENERAL WESTERN AGENTS
264-266=268-270 Fifth Avenue, Chicago

fe//ow w/ML/Gtfr//V6 mOVBLES
&c/e/o/)oor Car6o/i<5 YOUore Mesne/?
T/ie

y/e are Yoo/r/rtg Yb/: 7rfe /?exf f/'/ne yoc/

order

CarY>o/7<5

Spec/Yy

COLUMBIA
rJvub/Q

and </oa

yv/// wear

SM/LfS

Msfeac/offflOWA/S.
r/?ey ALWAYS <SAT/<5r~y

Carbon Co.

A/at/oa/al

Cleveland,

THE BASTIAN
METER

DIRECT CURRENT
ALL VOLTACES
FROM TO 750
I

Owing- to the entire

absence o

f

moving

parts, coils, magnets,
etc., this meter has

met with the immediate approval of
Direct Current Central Stations.
It is well known that
small meters are
liable to burn-outs,
particularly on 220

and 550

volt circuits.

THE BASTIAN HAS
NOTHING TO BURN
OUT. Even

lightning

proof.

The

IfltnMS
JSdPlJJF THE
KEaSTANCEgf COPPER

'"CLIMAX"

is

equal to any; the
price so small that
managers have a
revelation
n store.
Postal brings it.

Wire

Resistance,
Has

the highest specific

resistance

accuracy

Ohio.

of

any wire

on the market.

Does not become

brittle

by repeated heating and

i

cooling.

Manufactured by

HELIOS MFG. COMPANY
Bridesburg, Phila., Pa.

FRANCIS RAYMOND
1635 OLD

COLONY BLDC.

CHICAGO

Driver=Harris Wire Co.
HARRISON.

N. J.

.

.
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WAGNER ELECTRIC MFG. COMPANY
A.
and Factory
U.
Main
TRANSFORMERS
St. Louis,

Office

Wagner transformers
the inside history that

we

are built right, not because

say

S.

we make them

because

so, but

It is

the story, and their "insides" are right.

tells

We do not sacrifice good insulation in order to get good regulation, but our form of
permits good insulation with good regulation.
Our transformers

so-

which

are put out with a guarantee,

in effect

is

an insurance policy

coil

in

winding

your favor,

guaranteeing their good behavior.
Our bulletin No. 72-H will give more detailed information regarding the construction of these trans-

we would appreciate the opportunity of sending it to you.
DISTRICT OFFICES IN ALL OF THE PRINCIPAL CITIES

formers, and

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. Lamps.

W

Morse, Frank

Stanley— G.

Central Electric Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. B.
Wesco Supply Co.
Western Electric Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Batteries and Jars.
Bissell Co., The F.
Central Electric Co.
Edison Mfg. Co.
Freach Battery Co.
Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. K.
Wesco Supply Co.
Western Electric Co.

Belt Dressing.
Co., Job.

Leather Preserver Mfg. Corp.

Belting.

L,eatner preserver Mfg. Corp.

Boiler Compounds.
Dearborn Drug * Chem.

Wks

Co.

Bolts, Expansion..
Star Expansion Bolt Co.

Bolts, Toggle.
Wrigley Co./i'hos.

Books, Electrical.

Co
W. L.

tilectriclan Publishing

Hedenberg Pub. Co.,
Spon A chamberlain.

Co

Boxes, Moulding.
Gleason,John

L.

Brass, Sheet and Rod.
Plume A Atwood Mfg. Co

Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.

Cable Clamps.
Matthews A Bros., W. N.

Cable Hangers.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Belden Mfg. Co.
Eunzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Pins

and

Berthold A Jennings.
Central Electric Co.
Maine Hub Mfg. Co.

Central Electric Co.

Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Sorensen, P.
Ft.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Multi-Vending Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Alton Machine Co.

Central Electric Co.

Chicago Edison Co.
National Carbon Co.
Relsinger, Hugo.
Speer carbon Co.
Wesco Supply Co.

Castings.
Alton Machine Co.
National Brake A Elec. Co.

Chains.
Jettrey Mfg. Co.

riume A Atwood Mfg. Co.
Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.
Cutler-Hammer Mfg. Co.

A Mfg. Co.
Elec. Wks. Inc.
Co.
Western Electric Company.
Westinghouse El. A Mfg. Co.

Cutter Elec.

Wayne

Wesco Supply

Clamps, Cable.
Matthews & Bros., W. N.

Clamps* Ground.
Yonkers Specialty Co.
Cleats.

Blake Signal

&

Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Asbes Handling Machinery.
Teffrey

M fg.

Co.

Coal Mining Machinery.
Allls-Chalmers Company.

Colls

and Magnets.

Acme Wire

and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Fans and Fan Motors.

Alton Machine Co.
Devlne no., Joseph

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Bobbins A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Eureka Exten. Fixture Co.
Morse, Frank w.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg. Co.

Co.

Western Electric Co.

Bissell Co., The F.
Central Electric Co.
Century Electric Co.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robbins A Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Fuses and Fuse Wire.
Chicago Fuse Wire A Mfg.Co.
D. A W. FuBe Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Electric

Railways.

Seymour Mfg. Co.
Globes, Reflectors

Shades.

El.

A

Mfg. Co.

Electrical and Mechanical Engineers.
Arnold Co., The.
.

Humphrey, Henry H.
Hunt* Co., Robt. W.
A W. B.

Jackson, D. C.

Kohler Brothers.
Northern Electrical Mfg. Co.
Ruebel A Wells.

For

ture

Lamp Dept.

Minia-

W

Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamps, Incandescent—
Replacers & Cleaners.

W

Morse, Frank
Letters, Sign.
Haller Machine Co.

Matthews A Bros. W. N.
Lightning Arresters.

Wayne

Elec.

Wks.

Inc.

General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Co.
Electric Co.

Western
Line Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathias.
Machine Construction.
MuliJ Vending Co.

Magnets, Autom.
Acme Wire Co.
Magnet Wires.
and

Wound

Cables.)

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.
Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Wesco Supply

Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Mining Machinery.

Steam).

Model and Machine Shop.

(Exhaust

Heating

Amer. District Steam Co.

Holders. Inc. Lamps.
Morse, FrankW.

Hydraulic Machinery.
Alton Machine Co.
Allls-Chalmers Company.

Indicators.
Robertson

A

SonB, Jas. L.

Induction Coirs.

Acme Wire

A.xr»:fci£ifc»etioe»l

Co.

Index

o*

Allis-Chalmers Company.

Hoffmann, EmilE.

Motors

(See

Dynamos and

Motors)

Nippers and Pliers.
Klelrt

A Sons.

Electric Storage Battery Co.
General Storage Battery Co.

Phosphor Bronze Sm. Co. Ltd.

Seymour Mfg

chines.
Chicago Pneumatic Tool Co.
Wrigley Co. Thos.
,

Wire

Platinum,

and

Sheet.

Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works,

L.

.1.

Pole Changers,
Sandwich Pole Changer

&

Fowler A Co., John H.
Kellogg Switch. & Sup. Co.
Lindsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrlzo A Sons.
Porter Cedar Company.
Southern Exchange Co.

A Son, W. 0.
Torrey Cedar Co.
Western Lumber A Pole
Sterling

Co.

H.

0.

Artistic Porcelain Co.

Portables.
Plume A Atwood Mfg.

Mathias.

Novelty Construction.
Multi-Vending Co.
Faints. Insulating:.
Massachusetts Chemical Co.

Wesco Supply Co.
Western Electric Co.

Telephone Service.
Chicago Telephone Co

Klein

TheF.

A Sons,

Mathias.

Transformers.

Company, The

Chicago Edison Co.
Gregory Electric Co.

Cutler-Hammer Mfg. Co.

Kuhlman

General Electric Co.

Wesco Supply

Co.
WeBtern Electric Co.

Westinghouse El.
Rosettes.
Pass A Seymour.

&

Mfg. Co

Rubber Machinery.
Alton Machine Co.
Schools and Colleges.
Highland Park College.
Michigan College of Mines

MacGovern A
Co.,

Co.

The

Signs, Electric.
Haller Machine Co.
Sleeving:, Braided.

Salt

Spark Coils.
Acme Wire Co.
Speaking Tubes.
Central Electric Co.

Supply Co.

Ostrander A Co., W. R.
Wesco Supply Co.

Western Electric Co.
Specialties, Electrical
Mfrs. and Designers.
Haller Machine Co.
Speed Indicators.
Niagara Tachometer A Instrument Co.

A

Mfg. Co

Westinghouse Machine Co.

Tnrbine Water Wheels.
Allis-Chalmers Co.
Leffel A Co., Jas.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Co.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Bissell Co., The F.
Central Electric Co.

Cbicago Ins. Wire A Mfg. Co.
Crescentlns.WireACble. Co.
Driver-Harris Wire Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch.

Electrical Tnst.Co.

Niagara Tachometer
strument Co.

El.

Allis-Chalmers Co.
General Electric Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Solenoids.

Speed Recorders.

General Electric Co.

Turbines, Steam.

Vulcanised Fibre.

R.

Co., J. L.

Trucks, Electric Car.

Devlne Co.. Joseph P.
Varnishes, Insulating .
Massachusetts Chemical Co.

Western Electric Co.
Co.

Co.

1

Sticks,

Schureman

Wagner Electric Mfg.

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Vacuum Drying-.

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.

Acme Wire

Electric Co.

La Fayette Elect'l. Mfg. Co.
National Brake A Elec Co.
Stanley— G. I. Elec. Mfg. Co.

Westinghouse

Bissell Co., The F.
Gregory Electric Co.

Shade Holders.
Jem Shade Holder

Co.

Allls-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Works, Inc.
General Electric Co.

Rheostats.

A

In-

Springs.

Phillips,

Eugene

Sup. Co.

F.

Phillips Insulated

Wire Co

Roebling's Sons Co., J. A
Eunzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable C

Steel Gains.
Steel Gain Mfg. Co.

Stokers.

Simplex Electrical Co.
Standard Underground Cable

Westinghouse Machine Co.

Storage Batteries.

Co,

American Battery Co.
Chioago Pneumatic Tool Co

{See I»«.g;e

A

Manhattan Elec. Supply Co.
Marion Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.
Okonite Co., The.

Manross, F. N.
Staples.
Blake Signal A Mfg. Co.

Advertisemetits

Manhattan Elec. Supply Co.
North Electric Co.

Tools, Pnenmatle.
Chicago Pneumatic Tool

He-Winding— Repairs.

Weston

Central Electric CoInternational TeL Mfg. Co.
Kellogg Swltchb. A Sup. Co.

Tools.

Rail Joints.

Elec.

American El. Telephone Co
Automatic Electric Co.
Bissell Co., The F.

(See Bolts, Toggle.)

Machinery.

Manhattan

Massachusetts Chemical Co.

Telephones, Telephone
Material and Switchboards.

Toggle Bolts.

Allis-Chalmers Company.

and Paste.
Crolius A Son, E.

Tapes.

Bissell Co.,

Co.

Jeffrey Mfg. Co.

Soldering

Niagara Tachometer and Instrument Co.

Time Switches.

Power Transmission

Rosslter,

and Switches.)

Stromberg-Carlson TeL M.Co.

Polish (Metal).
Hoffman, Geo. W.
Porcelain, Specialties.

Rail Joint

(See Cut-outs

ographs.

The

Bruer, Will F.

Worcester Co.,

Central Electric Co.

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Tachometers and Tach-

Jennings.

Bissell Co., F.

Supplies, General Elec.
Bissell Co., The F.

Switches.
Co.

Poles and Ties.
Berthold

Gould Storage Battery Co.
Hensel A Co., John A.
National Battery Co.
Willard Storage Bat. Co.

Co.

Pipe Bending Ma-

Second-Hand Machin'y.

Elec.

Allis-Chalmers Co.

•

A

Edison Decorative

General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
Shelby Electric Co. The
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

Mining Apparatus,

Graphite Specialties.

Badt, F. B.

Baker I Co., W. E.
Butterfleld Construction Co.
Byllesby A Co., H. M.

and

Governors, Water Wheel
and Steam Turbine.

Ludlow Valve

General Electric Co.

Mfg. Co.

Electric Company.
Central Electric Co.
Chicago Edison Co.
Columbia Incan. Lamp Co.

(See Wires

Haller Machine Co.
Holophane Glass Co.
Phoenix Glass Co.
WeBCo Supply Co.
Western Electric Co.

AUis-ChalmerB Co.

WestlnghouBe

Sliver, Sheet

and Wire.

Prometheus

Simplex
Western

F.

Central Electric Co.

German

&

Wesco Supply

Stow Mfg. Co.

The

El.

Lamps, Incandescent.
Bissell Co., TheF.
Boston lean. Lamp Co.. The

Ft.

Flexible Shafts.
Bissell Co.,

Simplex Electrical Co.
Standard Underground C. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Central Electric Co.

The F.
Machine Co.

Reynolds El. Flasher Mfg.Co.
Wesco Supply Co.

El.

Elec. Co., The
Elec. Heating Co.
Electric Co.

,

Bissell Co.,

A Mfg. Go.
Electric Heating Aopl.
WeBtlnghouse

Co. B.

Flashers.

P.

Dynamos and Motors.

Insulated Wire Co
Okonite Co., The.
Phillips Insulated Wire Co

,

Field Coils.
Acme Wire Co.

Haller

New York

Buckeye

Central Electric Co.

Drying Machinery.

Munsell A Co., Eugene,
National India Euhber Co.

Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse, Frank W.

Buckeye Engine Co.
Westinghouse Machine Co.

A

Manhattan Elec. Supply Co.
Mica Insulator Co.

Lamp

Allis-Chalmers Company.

Williamson

Patent Attorneys.

Bain, Foree & May.
Phosphor Bronze.

Alton Machine Co.

Insulators and Insulating Materials

WestlnghouBe

Engines, Steam.

Allls-Chalmers Company.

Plates.

Ft.

Star Expansion Bolt Co.

Engines, Gas, Gasoline

Bissell Co., The F.
Bossert Elec. Const. Co.

Dies

tabling Machinery.

Jeffrey Mfg. Co.

Cut-Outs and Switches.

Wesco Supply

Cables (See Wires and Cables)
Carbons, Points and

^levators — Conveyors.

Enameled Rings.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Machinery.

Insulating

American Arc Lamp Co.
Bissell Co., The F.
Central Electric Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Nernst Lamp Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Crocker-Wheeler Co.
General Electric Co.

Westinghouse Machine Co.

Ajax Line Material Co.

In-

Lamps, Are.

Electro-Plating Mach'y

Cord.

Bissell Co., B. F.

Co.
Western Electric Co.

Electro- Magnets.
Acme Wire Co.

Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Cross-Arms,
Brackets.

Roller.

Plgnolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.

Controllers,

Steam Boiler

A Insurance Co.

Central Electric Co.
Chicago Edlson.Co.
Indiana Eub. A Ins. Wire Co.
Kartavert Mfg. Co.

International Elec. Meter Co.

Machado A

spection

American Electrical WorkB.

General Electric Co.
Helios Mfg. Co.

J.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.

F.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Ft. Wayne Elec. Wks. Inc.

Conduit Rods.

Subway.

The

Central Electric Co.

Crouse Hinds Co.
Qest, G. M.
McEoy Clay Works.
Nat'l Metal Molding Co.
Wesco Supply Co.

AllTs-Chalmers Company.

Uentral Electric Co.

Bossert Elect. Const.

Bissell Co.,

Central Electric Co.

Contractors and Electric
Light Plants.

Western Electric Co.
Bells, Buzzers, Etc.

Boxes, Junction.

(Recording and Testing.)

American Circular Loom Co.
American Conduit Company.

Gest, G. M.

Hartford

Electrical Instruments.

Elec. Mfg. Co.

& Insurance

Inspection

Lundy.

W. H.

Stanley—G. I. Elec. Mfg. Co.
Willis. G. M.

Contractor, Electric
Co

Elec. Supply

Boilers.
Babcock A Wilcox

Schott,

Conduits.

Cope, T.

Island Battery Co.

Dixon Crucible

I.

A

Sargent

Condensers, Electric.

Annunciators.

Rock
Wesco Supply

pound.
A Son, E. E.
McLennan A Co., K.
Compound, Insulating: and
Crolius

Splicing:.
Anti-Volt Mfg. Co.
Massachusetts Chemical Co.

Alienors, (Guy).
Hojden Anchor Co.
Matthews A Bro., W. N.

Manhattan

Commutator Com-

3

Wesco Supply Co.
Western Electric Company.
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Over 25,000 Miles in Use
Showing the unprecedented approval of the
Base Supported Rail Joint by Railway Managers

The India Rubber
and Gutta Percha
Insulating Company

'lip!
HALL OF RECORDS, NEW YORK CiTV

Weber

Continuous

Habirshaw Red Core Wire
Throughout

Wolha-upter

THE RAIL JOINT CO.
MAKERS OF

Continuous,
Step or

Weber and Wolhaupter

Compromise Girder and

General Offices: 29 W. 34th

air

-

Rail Joints

OFFICE AND

Insulating Rail Joints
St..

cooled

New York

City

SALES DEPARTMENT

WORKS

YONKERS,

N. Y.

W. M. HABIRSHAW

253 Broadway

NEW YORK

President and General Manager

DUN? LEY

Installed

J. B.

OLSON, Manager

CITY
of Sales

electric DRILLS

Give 60% efficiency, and on account of their economical
operation are becoming extensively used.
They are
wound for 110, 220 and 550 volts d. c, capacities 3-8 in.
to 2 1-2 in. in iron or steel.

Breast Drill Cap, 3-8

in.,

Weight

13 lbs.

550-Volt Drill for Rail Bonding

All Drills furnished

operating switch

with drip Handle

when

desired, also
versible or non-reversible.

for prices and full information.
Drills sent on trial anywhere.

Write

for
re-

Duntley Electric Drills Drilling and Reaming at
Cramps Ship Yard, Philadelphia, Pa.

cH>»a.

CHICAGO PNEUMATIC TOOL COMPANY

Manufacturers of Air Compressors, Pneumatic Hammers,

Drills,

wt«

Appliances, Motor Hoists, Electric Drills, Etc.
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VHJL
Every P and S Socket is a unit of parts of equal endurance*
P and S are well balanced.
All current carrying parts are heavy enough to prevent heating
per cent, overload for any indefinite period.
This is one of many good P and S points.

PASS

3 SEYMOUR,

at

\

00

Inc.

56 Boyd Ave.
Solvay, N. Y., U. S. A.
Sales Offices:

New

York, Chicago, San Francisco

ELECTRICAL JOBBER

ARRESTED
Every
shall

DE

jobber

electrical

refuse

LIS"

in this

new

handle our

to

DRY CELLS

will

country
"

who

FLEUR

be prosecuted by

us to the fullest extent of the business law.

COMMON SENSE will
your advantage

to

VANCED DRY
largest possible

tell

you

that

it

is

to

NEWEST ADWe allow you the

handle the

CELL.

margin

in

handling our

cells

and we guarantee them. The success we have
met is the best test of the MERIT of our dry
batteries.

Bell

Type

12 to 15

Telephone Type. .22 to 25
.

Ignition

Type

32 to 35

Auto Special Type. .40

to 45

amperes
••

FRENCH BATTERY COMPANY,
MADISON, WIS.

«•

•<

NEW YORK:

E. E.

Cary Co., 59 Park Place

CHICAGO: A.

J.

Cox Co., Stock Exchange Bldg.

October 27, 1906
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SHELBY
IS THE

WAY

TO MORE REVENUE
To
it

all

lamp users who have been using lamps that consume 56 watts, we offer this 45-watt lamp and guarantee
furthermore —to produce it in useful directions.

to give equal illumination, and,

Why

should you pay for more current than you need to
produce a given illumination?
Let os send you a few testimonials from prominent engineers as to
the comparative values of the different lamps.

THE SHELBY ELECTRIC
Nos. 6 to 30 High Street,
New York

Chicago

Philadelphia

CO.

SHELBY, OHIO

Boston

San Francisco

Detroit
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General Electric Cbmpan)
Single-Phase Railway Apparatus

Intel-urban Car with General Electric Single- Phase

Every argument

phase traction
apparatus for

for

advanced

needs

its

Equipment

A. C. and D.C. Operation.

for single-

General Electric

successful demonstration

Sprague General

Curtis Turbine Generator reliability

is

assurance

of

Electric

un-

failing current supply.

A

or direct current.

General Electric Transforming

transfer, automatically

and switching apparatus has
standardized modern practice.

GE

mul-

unit control guarantees
greatest freedom in the use of
cars or trains on alternating
tiple

simple

made

without stopping, allows continuous travel from system to
system.

catenary line construction

permits

smooth

high speed
continuous

GE

with

single=phase

railway

motors parallel in excellence
the world's standard (GE)

trolley

wheel contact.

direct current motors.

Cab

Interior of Single-Phase Interurban

Car with

OB Equipment

Company's
electric railway apparatus reinforces every
economy of single-phase railway operation

The

Chicago Office:
rionadnock Bldg.

simplicity of the General Electric

PRINCIPAL OFFICE:

SCHENECTADY,

N. Y.

Sales Offices
In

All

Large Cities

WESTERN ELECTRICIAN
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on having:

INSIST

Of

MICA

Edison Miniature

Lamps

all

Form

Qualities, In any
at Lowest Prices

EUGENI? MUNSELL AND CO.
NBW YORK and CHICAGO

INSULATION ^t u

Because they are reliable.
Cost less than any other
make in the end

Micanite, Linotape.

Cloth and

M,

C. Compound, Empire

I.

For

Paper,

Years

MICA INSULATOR

the

Standard.

CO.,

Originators

NEW YORK and CHICACO

Edison Decorative and Miniature

Candelabra Lamps

Lamp Department

Telephone Lamps

GENERAL ELECTRIC

Lamps

Battery

CO.

HARRISON,

:USE
N. J.

(5fl7)

11/ A 111 l\1*-^I work
'"VriUVl

/Vl
1

"SAFETY" RUBBER COVERED
WIRE AND CABLE

I

I

as well as in your new machines.
g 00d i nsu i a tion— made out of
sold at reasonable prices.
|t

the best materials and

CHICAGO MICA
Remember

s

VALPARAISO, IND.

CO.

Patent

Cope's

is

,

Quick

I

Rod

Conduit

Coupling

FOR EVERY ELECTRICAL SERVICE

these rods have qo lost

VI,

13.

AUSTIN

& GO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

CO.

BAYONNE, NEW JERSEY

notion.

These Couplings are

re made

of Steel

in the best possible

and

manner
Write for list of persons using trio*.
rods— 26,000 sold since May 1902. Mad-*
nj ft: and 4 ft. lengths
Pirice, 3

It.

75 cents, 4 ft. 8$ cents
14, 1903.

SPOT

SPOT

Patented February

3244 North

PUILADn

Fifteenth Street

PHIA. PA

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

HORNBERGER

SIGNAL SERVICE

TRANSFORMERS

GENERAL-

BUUR

storage BATTERY CO

BROADWAY,

LAFAYETTE ELECTRICAL MFC. CO.

"HIGH-DUTY"

N.

Y.

LAFAYETTE, IND.

IVE>E>I>

IT!

3-in-l

VOLT-

CENTURY ELECTRIC CO.

AMMETERS

Gale's Commutator

Measure low and high voltages'
besides amperes and ordinary

MANUFACTURE'S OP

resistances. They are inexpensive and reliable/ Send for cat-

SINGLE-PHASE SELF-STARTIM

alog of portable and switchboard voltmeters and ammeters

Compound.

L. M.

MOTORS AND CEILING FANS

PIGNOLBT

78-89 Cortlsodt St.

New York

ST. LOUIS,

The Only Article That Will Prevent Sparking.
Will keep the Commutator in good condition and prevent cutting.

Absolutely will not

per dozen.
Send SOc. lor
FOR SALE BY ALL SUPPLY HOUSES OR

50c. per stick. 85.00

1.

Mclennan & go. jRoom

Afltt-Volt
INSULATING COMPOUND

gum

trial stick.

Sole Manufacturers,
411, Inter

S8£l

Ocean

Bldg..

1

30 Dearborn

St.,

CHICAGO.

SKIc^M Interest YOU?

For Pot-Heads, Wire Joints, Armatures, Field

Colls, etc.

e

A r»ti.v«n

viu.

c„

_

MO.

the brushes.

TRANSFORMERS
KUHLMAN ELECTRIC

ELKHART, IND.

CO.,

72.^/m w.i».h'a«... cm^^

Storage Batteries
Installed in isolated plants will

ensure satisfactory, economical
operation.
Write

for estimates

and information

on the reliable Unit

JlCCUttlUlatOr.

Type AA

Work
New
SWITCH
UNION OUTLET
For

national Battery

Company

ELECTRIC STORAGE BATTERIES
NKVV YORK, 1606 Broadway

BUFFALO, N. Y.
CHICAGO, 450
SAN FRANCISCO. 023 Sansomc Street

Old Colony Bldg.

and Old

PATENTS PENDING

Approved by (he Underwriters National Electrical Association. Takes all Standard Switchesartd Receptacles
Resigned 60 that atwo-g.ngboxcan be converted into any number of gangs by releasing the clampingscrewsapd inserting "Spacers."
These gangs are easily assembled, with theaid of a screwdriver,
<aod fit together snugly, making a perfect and solid gang box foranyrequlrednumber of switches.

RUSECHICAGO
WIRE
CHICAGO
NEW YORK

&

IVi

P"©.

CO.

BVFFALO
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EUGENE

FRANK N. PHILLIPS, Prta.

R. PHILLIPS, V. P.

C . H . WAQENSEIL, Ties..

REMINGTON,

C. R.

Jr., Sec.

t£at /ToC&

Gslsicfihns

AMERICAN ELECTRICAL WORKS,
PROVIDENCE,

13

BARE AND INSULATED ELECTRIC WIRE,

The

ELECTRIC LIGHT LINE WIRE,

has

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.
Montkeal Branch, Eugene F.

SOLID EARTH.

K,

R.

When

In at the proper depth they are set. The strain
can then be put on without fear of any hack give. You
are sure.
An anchor is as strong as its weakest part.
Stombaugh Guy Anchors have no weak parts.

I.

UWMACH,

Showing the

6 and 7

in. style.

W.

with Street Railway,
Electric Light and Telephone Companies.

Popular

CAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES
-

5,

Holds 12,500, 15,000 and
17,500 lbs. respectively.

IN

WASHINGTON STREET,

88-90-92 W.

weakened

WITHOUT DISTURBING THE

GAS, ELECTRIC AND COMBINATION FIXTURES

AND DEALERS

are not

STOMBAUGH CUY ANCHORS
BORE INTO THE CROUND

SECY AND TREAR.

WILLIAMSON & CO.

R.

Guy Anchors

Phillips' F.lectrical Works.

CHAR.

MANUFACTURE.- of

rod is cat-t Into the helix. Our experience
that welds are dangerous In rods of less than

in diameter.

The rods of Stombaugh
by holes for pins or rivets.

St.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.
RICHARD WILLIAMSON,
PRESIDENT

6 and 7 inch

full

shown

one inch

CABLES FOR AERIAL AND UNDERGROUND USE.
New Yobk Store, W. J. Watson, 26 Cortland t St.
.Chicago Office, F. B. Donohoe, 135 Adams

6,

Stombaugh Guy Anchors
HAVE NO WELDS

f

B. I.

The

N.

MATTHEWS
&
MANUFACTURERS

203

N.

Eastern Office:

2nd

203

St.,

BRO.

ST. LOUIS
J., NEW YORK

-

Taylor Bldg., Cortlandt

CHICAGO

-

NATIONAL CODE STANDARD

TACHOMETERS

NIAGARA

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

"0. K." Weatherproof lire.

tion.

Slow -Burning leatherprooi

The type "C" instrument shown

and Ideal lire.
Prices

A

THE

R.

Dry

Cell Lesson

you

class

a strictly

lamp

—

passed muster with an average of loo per cent as the

at a

for

reasonable price
and
that price is less than

KOurs
but

a

is

New Lamp,

we know

ness.

'and

.Give

we

will

us

STRATE

a trial

prove our

As we mean business and want
your trade, we urge you to "look
us up," to investigate us fully,
financially and otherwise, and we,
therefore, refer you to the First
National Bank of Emporium, Pa.,

and the Farmers & Merchants Bank

batteries.

DEMON-

chance to
and we'll add YOU
to the big list of our regulars who have
found to their advantage that there IS a
Give us a

the busi-

proposition so you will
stay with us.
'

bon used assures LESS
and LONGERlife than OTHER

internal resistance

Buyer.

'

that claim

difference in

No.
lasts

8 for

Dry

Cells.

Telephones costs more but

much longer than No.

general purposes
your order.

The Western

Elec-

trician published

1042

LARGE

6,

Department

good

1575 illustrations.

A will

Rock

3,000,000

or about

Equivalent in

words.

amount

to

23 average

$2

technical

On

the

Books*

book basis $46

worth given

for

$3.

you

are not a sub-

scriber,

send in your

If

take

order

LAMP CO.
Emporium, Pa.

3126 columns

is

for

of St. Marys, Pa.

NOVELTY INCANDESCENT

pages of
matter and

reading

This
EVERYWHERE
MADE BY
Cells.

Unusually high grade of car-

through.

N. Y.

In 1905

companies

SOUND

HAND,

"up to you," Mr.

Lamp

electrical

are enthusiastic sponsors for our Dry
all the way
they are

the "association

BEST

ACTUAL SERVICE.
Telephone and

'[price."
[it is

tests, the

ROCK ISLAND
NEW PATENT
DRY BATTERY

LAMP!
offer

Experience, subjected to the

most exhaustive competitive

MOANDESOENT

first

NIAGARA FALLS,

I.

In the school of Electrical

|jWe

Niagara Tachometer
and Instrument Go.

Wire Co.

and Factory: PAWTUCKET,

Office

We

and Samples on Application.

Phillips Insulated

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
make instruments
not practical.
that will exactly meet your requirements. Write for catalogue.

now.

Island Battery Co.

Ninth and Sycamore Streets

ALVIN & JACKSON, Western Sales
Agents,

602 Monadnock Block,
Chicago,

III,

CINCINNATI, OHIO

Western
507 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN

H
WANTED, FOR
ments

SAI-E and

ROSSITER,

WAMT

similar

COIiUMBf advertisewords or less), $' -jo an

(jo

MACQOVERN &

ELECTHICAL ANn STEAM BIA(ill\RK\. GUARANTEED, and at a

-words jc each

additional
PRICE considerably lower than for
POSITION 'WANTED advertisean in- the same apparatus purchased from
insertion;

ments

{so

words or less), $1.00
words 2C each.

the manufacturers.

sertion; additional

DIBEt'T

FOR SALE

CONNECTED

A. C. UNITS.

K.
—400
cycles,

W. Westinghouse generator .60
2-phase, 1,150 volt, 150 RPM,
connected to Williams vertical
non-condensing engine 18x26.
6399—250 K. W. General Electric generator, 60
cycles, mono-cyclic, 2.400 volt, 200 RPM,
direct connected toAmes horizontal, compound engine, 15£ and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt. 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with BWitchboard and exciters.
6770

direct

An Electric Light and Pumping Plant ingrowing town of northern Iowa. Good reasons for
Good city contract and franchise.
selling.
For particulars
Will require about 810,000.
662. Western Electrician, 507
Box
address
Marquette Bldg., Chicago, 111.

Complicated and Difficult Dies
and tools, heavy punch press and sheer
work, accurate machine and novelty

THE

POLES,
BRACKETS, ETC.

volts.

1279—120

Westinghouse, 1,100-2,200
12-120-1375.
1344—90 K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1250.

A. C.

ALTERNATING CURRENT MOTORS.
25-cycle, 60-cycle, 133-cycle,

»7

1448—70

Machinery For

i

For Sale— Bargains
ALTER NATORS-60 CYCLES
1

1500

General Electric,

1500

Warren-Medberry,

75

K.W., three-phase, 3300

76

K.W., two-phase,

volts.

outfits

1100 or

many

2200 volts.
75 K. W.

1500

Westinghouse,

1

2500

1

5000

Gen'l Electric, 125 K.W., three-phase type, A
T B, revolving field.
Westinghouse, 250 K.W., three-ph., revolving

,

I

3
1
1
1

1
1

TO

133

AH

Power

Purposes.

Cor, 16th

f

f

^

tf

31 Union So., N. Y.
304
25 Clerkenwell Road,

and Lincoln

££$r

Ave
N j:

Waba.h Ave., Chicago.
LONDON, E. C.

INDUSTRIES
ARE

OFFERED
LOCATIONS

embodying Northern apparatus

is

an important factor

WITH

in

cases in the layout of power plants, etc.

WIS.,

Satisfactory Inducements,

Favorable

CO.,

21 East Fifth St., St. Paul, Minn.
403-406 Atlas Bldg., 604 Mission

^

"{

^

"/

*/

&

YAZOO

Cal.

MISSISSIPPI VALLEY R.

R.

full

c.

j.

^

CLAIR,

Industrial Commissioner.
I

BUY OLD BELTS

R.

information and descriptive pamphlet address

For
774

^

R.

AND THE
Pa.

Sts.

Communities,

THE ILLINOIS CENTRAL

St.,

CO.

Rates,

Conditions,

ON THE LINES OF

29 Broadway, New York.
200 Equitable Building,

San Francisco,

Freight

Labor

Healthful

U. S. A.

-

Boston, Mass.

PLACE YOUR WE

Park Row. Chicago,

MASSACHUSETTS CHEMICAL

III,

CO.

OR SCRAPS, ANY S1ZB OR

Walpole, Mass., TJ. S. A.
Operates
CONDITION.
RUBBER WORKS
CLEAN, REPAIR AND RENEW WALPOLE
PIONEERS OF LIQUID AND
WALPOLE VARNISH WORKS
OLD BELTS.
RUBBER INSULATING COMPOUNDS
ELECTRIC INSULATING LABORATORY
LEATHER PRESERVER MFG. CORP.
YOUR PARTICULAR ATTENTION IS CALLED TO OUR

"Want" and "For Sale"
In

Electric

Station

^

DISTRICT OFFICES: 425 Monadnock Block, Chicago, 111.
1236 Wells Bldg., Milwaukee, Wis.
801 Land Title Bldg., Philadelphia,

CHICAGO

advertisements

V

MADISON,

now

CRECORY ELECTRIC

7

Edison Mfg. Co.,

ENGINEERS— MANUFACTURERS

located la our new shops, the
largest Repair Shops in this country. Send
for our rionthly Bargain Sheet showing complete stock with net prices.
are

YOU USE

Ohio

NewYork ELECTRICAL

Pie ce,

NORTHERN ELECTRICAL MFG.

CYCLES

Lights
900 Westinghouse, 45 K.W., latest type.
1200 Westinghouse, CO K.W., 1100 volts.
1200 General Electric, A, 60, 1100 volts.
2000 Wood, 100 K.W., type W. A. L.
240 Westinghouse, 120 K.W., 1100 or 2200 volts.
2400 General Electric, 120 K.W., type A S., 2200 v.
2400 General Electric, 120 KW., type A, 120.
3000 Stanley, inductor type 150 R.W., two- phase.

We

Ravenna,

.a^™.
battery energy. The vol age
fall with use; the battery needs no
"resting." Once exhausted a renewal makes It
good as new. For expert information on Electric Batteries send for Book •'WE."

Good

Held, 6000 volts.

(25

J.;

does not

Northern Bulletin No. 2551 devoted to Northern Ring Type Machines.

volts.

1

N.

Ray outfit or operating railsignals, you want the
Edison Primary Cell, the
cheapest form of electric

two-phase, 1100 or 2200

2

Ave

118 Fifth

Si.

Jarsty City,

way

are
highly efficient and readily applied for direct connection, coupled,
gear or belt drive. The compactness of generating and power

volts.
1

and 14 Murray

IF

Northern Ring Type Generators and flotors
The equipments
Afford power and light in large units.

Lights
900 Westinghouse, 45 K.W., single phase.
1200 'Westiiighotise, 60 K.W., two-phase, 1100 volts.
1500 General Electric, 76 K.W., three-phase, 2200

1

Fl.

CHICAGO:

AND OTHER

of

2

Everybody

for

Current for sparking a gas
engine, driving a fan moior,
supplying current to an X-

NEW YORK

H

Park

Factories:

single-phase, 2-

1136— 100 K. W. General

Battery

Electrical

NEWYORK:

1

K. W.

volts, class

pbase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low prices.

17

WORKS

MOTT

IRON
J. L.
Fifth Ave. and Seventh St.

Something

1906

27,

Electrical Supply Co.

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

Electric. 2,300 volts
type A. T. E„ class 8-100-900.
K. W. Thomson-Houston, 2,200 volt,
class A-70, 515 RPM.

ARC LAMP

Inc. Manhattan

type A. M., class 12-150-600.
1219—75 K. W. Westinghouse, 2,200 volt, class
10-75 900.

class 12-150-600.

IRON

CO.,

60-Cycle, 2- Phase.
1763—240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232—75 K W. Westinghouse 2,200 volt, 720
RPM.
60-Cycle, I* ingle-Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 180K. W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
1823—150 K. W. General Electric, 1.040-1,150
volts,

GENERATORS 60Cycle, 3-Fhase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,
BELTED

construction. MULTI- VENDING CO.,
198 S. Clinton Street, Chicago, 111.

October

WE

the

WESTERN ELECTRICIAN,
Immediate Returns.

27

W. MONROB

ST.,

CHICAQO

New M.
You

Electric Signs

C.

Weatherproof Friction Tape

many

— absorbs
place
in

no

moisture,

high

insulation.

Used by

of splice.
is for special

The demand of the day
tapes.
should demand for outside use our Waterproof Friction Tape No. 269, and enquire
about our New M. C. Waterproof Paints.

COPIES
THB>
and Letters PRESERVEOPYOUR
Send

27

WESTERN ELECTRICIAN

ready for shipment.

for special circular of stock signs

BINDERS 81.00 EACH.

CO.
HALLCR MACHINE CHICAGO

...

ELECTRICIAN PUBLISHING

FULTON STREET

Suits B07 Marquette Building,

Crimshaw
ALL OUR WIRES

Raven White Core

pass Inspection and carry the abore

NEW YORK
114. 116

&

TRADE-MARKS on our tags.

also

CHICAGO.

Raven Black Core

manufacture

Crimshaw and Competition Tapes anu Splicing Compounde.

INSULATED WIRE COMPANY,

MAIN OFFICE:
118 Liberty St.,

We

CO.,

New York.

BRANCHES:]

m g™£*g°j

SAN FRANCISCO:

BOSTON:
st .

766 Folsom

7 Otis St.

St.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
High-Crado Machine
Work

of

AM Kinds

Correspondence Solicited.

76

STREET,

1380

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments-

WESTERN ELECTRICIAN

October 27, 1906

IS

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding of Magnets

Tie the carbons together with
copper wire and the lamp

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CURRENT

CIRCUITS

STERN
IT*/ **^~w. s
_

Consult
the

^

Vt

i

v !".:

- ,

\

st

!

4f^^f>i

Xf

"**

—

"^fsT.

Write

Our

,

Nearest

jmcA4_A

Map

House

YOU

THE

should have
The

Latest Authority

on

PIONEER
LIMITED

Electrical

Instruments
a.r\d

between Chicago and
Leaves Union Passenger
the Twin Cities.
Station, Chicago, 6:30 p. m. daily, via the
Is the preferred train

BY

NORMAN

CHICAGO

A book

MILWAUKEE & ST. PAUL
RAILWAY

Testing

for every

H.

SCHNEIDER

man who

is

interested in

Electrical Instruments or Testing

BECAUSE
It is written for the practical man, and it gives the latest
It treats of modern instruments universally adopted.

information.

contains a complete chapter on testing with the Voltmeter, not
explained in any other book.
The formulas given are fully explained and worked out in simple
It

Arrives Union Station, St. Paul, 7:25 a. m.
Other trains for
and Minneapolis 8 a. m.

the Twin Cities leave at 9
p.

m.

a.

m. and

1

o 130

arithmetic.

The tests given are such as occur every day in the engine room, power
house, telephone exchange, cable laying and constructors' work in the field.
It is written by a man who has had extensive practical experience in all
branches of electrical testing.

daily.

210 Pages, over 100 illustrations and tables, ¥>_.}„_

handsome

F.

A. MILLER,

* rlCC
limp leather, postpaid.
Car* and Management of

^^ fifk
&£*\J\J

A NEW EDITION,

"LONGER, HIGHER AND WIDER BERTHS."

General Passenger Agent,

full

ELECTRIC POWER PLANTS

This is another practical book by N. H. Schneider, and among others contains chapters
on Storage Batteries, Standard Wiring, Switchboards and Instruments, Incandescent
Lamp Testing. If you have anything to do with Electric Power Plants you need this book.

294 pages, 203

illus., full

SPON

Chicago.
Dept.

W E, Liberty

SSL

....

limp leather,

.

CHAMBERLAIN

Building.

.

.

.

.

$2.50

NEW YORK

WESTERN ELECTRICIAN
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Co.Jhe

Butterfield Construction
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27,
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,

Telephone Contractors
Cable Construction and Underground Conduit Construction a Specialty

Room

BADT,
1504

W.

E.

G. M.

Examinations and Reports
American Trust BIdg.

Humphrey,

BAKER, W. E. & CO.

CEICAGO,

Henry

ILL.

ENGINEE&S

Long Distance Phone Central ZHS

YOU DON'T KNOW

H.,

CONSULTING ENGINEER,

how many customers you

SCHOTT, W.

NEW YORK

SPKOIALTIK3— Central Station Heating Plant*,
Water Works Stea n Plants, fclectric Light,
Bas and Street Railway Plants.

get by not having your
name in this Directory.

to
I

on

BHHPJKH0

SOaiCTV Or MECHANICAL INQINtCKt
•OAK
We
cHainiins
American aoeiirr or
civil

EXPERTS.

Subjects,

UADison wis.

American Trust Bldg.,

Engineering

and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

1100-1128

*

CHIOs

MECHANICAL,

READ BOOKS

DU'.ALD C JACKSON, 6. *
WILLIAM B JACKSON, M. X,

H.

ENGINEER AND CONTRACTOR.

fail

I

Central Lighting Stations.
Electric Power Transmission.
Suite 1505 Chemical Bldg-, ST. LOUIS.

ELECTRIC RAILWAYS,

ENGINEERS.

& Co

Design, Construct and Operate Railway, Light
power, Hydraulic and Uas Plants.

BISHOP

H. B.

St.,

{

(Incorporated)

Monadnock, Chicago

27 William

111.

ENGINEERS

Consulting Engineers.

BARER

Chicago,
4.585

Byllesby, H. M.

F. B.

WILLIS,
Experts.

Reaper Block,
Telephone Central

326,

507 Marquette Bldg

ILECTRICAL,
STEAM,
CIVIL.

Complete and short courses. Thoroughly equipped)
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations thebest. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send'
for catalogue Mention course in which interested.

Chicago. HIQHLAND PARK COLLEGE, DES MOINES,

SUBSCRIPTION OPPORTUNITY
NEW

subscribers

ELECTRICIAN

who

for the year 1907 will receive the

remaining issues of this year

The

WESTERN

order the

FREE.

Order at once.

WESTERN ELECTRICIAN

has helped

and informed its readers for nearly twenty years.
It will help and inform you.

WESTERN ELECTRICIAN
507

MARQUETTE BUILDING, CHICAGO
SUBSCRIPTION RATES

:

United States, Canada and Mexico $3 a Year

Foreign Countries, $5.00 a Year

lOWft

WESTERN ELECTRICIAN

October 27; 1906

CLEAN BOILERS
keeps

off,

it

stops corrosion

and foaming.

&

223-234 Postal Telegraph Building, CHICACO, ILL.

BUCKEYE ENGINE

Dearborn Water Treatment
made

Send gallon

ARBORN DRUG
Co.

SALEM. OHIO. U.S.A.

17

suit the

to

case takes off the scale,

of water for analysis.

CHEMICAL WORKS

EDOAR,

Telephone: Harrison 3930 and 3931,

German

Dixon's Pure
Flake Graphite

Silver

in sheet, wire,

rods

A small

quantity of Dixon's
Graphite mixed with any oil
or grease improves its lubri-

blanks, etc.

Phosphor Bronze

cating quality

Nickel and Copper Anodes

Get

THE SEYMOUR MFC. CO.
Box

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

THE WORLD.

667,

and

durability

100 per cent.
free

sample 125-C.

JOSEPH DIXON CRUCIBLE CO.
JERSEY CITY, N.J.

SEYMOUR, CONN.

OTTO ENGINES

SEND FOR ILLUSTRATED CATALOGUE.

Unsolicited Praise
REG.TRADE MARKS

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

— DELTA

AcjbAciJyi,

METAL

CASTINGS, STAMPINGS and
ORIGINAL and Sole: Makers

Elevating.

JEFFREY

Conveying.

Rock and Coal

FORGINGS
in

the U.S.

Power Transmission, Screening, Crushing Dredginq,
Coal Cutting, Hauling and Washing Machinery,

Drilling,

Farrand Bros., proprietors of the Lakeside
Stock Farm, Colon, Michigan, write: "Our engine
has run nine years without trouble, but all machinery Is bound to wear out."
They then ask for
platinum with which to tip the electrodes, a trifling
Nine years and just beand Inexpensive repair.
ginning to need attention. The average life of the
cheaper makes is about five years.
There Is a
moral In this for the prospective buyer,— Get the
" Otto " for long life, and no trouble.

—

OTTO GA5 ENGINE WORKS, PhikPa.

STANDARD OF THE WORLD

OUR CATALOGUES ARK TOURS FOR THE ASKIHG.
The JEFFREY M ANUFACTURI NG CO.. Columbus, O., U.S.A.

YEARS
29
EXPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATINC"

IM
IIOI Kl

CKPOR T

IM.

i<

Dl

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

MONADNOCK

Y

CHICAGO,

II

SAMSON TURBINE
In

connection

with

our
grade

turbines

we

POWER
TRANSMISSION MACHINERY in

build

the

highest

of

the way of GEARS, SHAFTS, BRIDGETREES, BEARINGS, etc.

THE JAMES LEFFEL & CO.
I

307 Lagonda Street

Springfield, Ohio, U. S. A.

WESTERN ELECTRICIAN
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Tj^VERY

Reduced Telephone Rates
IN CHICAGO

business house and institution should be
J-* equipped with a complete system of telephones, connecting all departments. The value of such a system can-

not be overestimated

;

it

saves time and

money every day.

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

of the

Designers

SINGLE LINE TELEPHONES:
50

calls

per

month

Next additional 50
Third 50

:

calls in

the

month
the month beyond 150

calls in the

All calls in

month
:

:

:

Grade

Builders

$5.00

:

Highest

and

for all

cents each
4 cents each
3 cents each
5

of

Classes

Telephone
of

Apparatus
Service

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

:

:

line

$75.00 per
60.00 per

:

:

annum
annum

Iron Box Hotel Type

Telephone

NICKEL SERVICE:
20 cents per day, including 4 calls
line, 1 5 cents per day, including 2 calls
Two-party line, 1 5 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$ 1. 00 per month
Direct
Direct

line,

:

:

Stromberg-Carlson Quality

is

Standard;

its

efficiency

and durability are the highest. Estimates promptly
furnished on complete telephone systems for hotels, manufacturing plants and institutions of all kinds.
Special
equipment for steam, electric and interurban railways
and mining systems.

:

Write to-day for booklet 102-E.

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

The Consulting

Stromberg-Carlson Telephone
ROCHESTER,

Mfg.

CHICAGO,

N, Y.

Go.
ILL.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER

Engineer

If

So,

You Are

a Regular

Customer

Who

Specifies
If

Not, Will

You

Allow Us to Send a

"INTERNATIONAL"

Sample?

INTERNATIONAL TELEPHONE MFC. CO.

CHICAGO

IHTERNATIONAL-

-INTERNATIONAL.

ELECTRIC METER COMPANY

ELECTRIC METER COMPANY

ELECTRO-MAGNETS
Saves His Client Both

MONEY

and

TROUBLE

YIMNJp*Y
AuroMhTtc MCHJtf£

International Electric Meter Co.
330 West Randolph Street,

CHICAGO

*c counn/wprsr.

AtAsWsrco

October

2-j,
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The Public Demand
become

for automatic telephone service has

so great that

KELLOGG
TELEPHONES

we have

had to double the size and triple the capacity of our factory in
order to supply enough equipment to keep pace with it.

Most

of the big,

new Independent Telephone Companies
equipment and starting

starting in with automatic

are

ARE

right.

Older Independent Companies are displacing their manual
equipment by automatic as fast as the former is outworn or outgrown.
Why? Because the automatic system is a demonstrated
success; because automatic service is ideal service, quick, sure
and secret; because the operating company can produce it for less
and sell it for more than manual service a double increase in

DISTINCTIVE
They are not

"JUST TELEPHONES"

—

revenue.

Automatic equipment has a direct and positive influence on
the securities of telephone companies using it.
It makes the
market and more profitable to hold.
Our Automatic system has been adopted in the following

Our many

securities easier to

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Bellingham, Wash.
Berlin,

Hastings,

Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.
Miamisburg, Ohio.

Germany.

Buxton, Iowa.
Mich.

Cadillac,

Champaign,

111.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Mount

Olive,

satisfied

We think
Send

cities:

for

•<

so, too,

customers say there are "none so good."

and our Catalogs

Bulletin No. 8-F."

It's

show you why.

yours for the asking.

Richmond, Ind.
Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES-POLES— LAMPS

Santa Monica, Cal.
Sioux City, Iowa.
South Bend, Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.

Urbana,

Correspondence

111.

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill; R. I.

111.

New

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

solicited.

Wausau, Wis.
Westerly, R.

Wilmington,

I.

Del.
E\,

Woodstock, N.

KELLOGG SWITCHBOARD & SUPPLY CO.

Can.

CONGRESS AND QREEN

Automatic Electric
Van Buren and Morgan

will

CHICAGO,

Sts.,

Co.

PHILADELPHIA. PA.

CLEVELAND. OHIO

Keyitone Tel. Bldg.

U. S. A.

CHICAGO,

STS.,

ILL.

BRANCHES
LOS ANGELES, CAL.
318 W. Second St.

Electric Bids.

M

SPEER HICH-CRADE

RUNZEL-LENZ ELECTRIC MFG. CO.

CARBON BRUSHES

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING
and POT-HEADS
97-101 South Clinton St.
CHICAGO, ILL.

SPEER CARBON CO.
ST.

I

MARYS, PA.

"DO YOU GET OUR RINGS?"
You would

if

you used the

Improved Sandwich

MANUFACTURERS

TELEPHONES AND

SWITCHBOARDS

Pole Changer
The most

Our New Round Magnet

and the only reliable ringer
on the market.
Measures only 9x6x5 inches; weighs only 4 lbs.
We use no primary battery for the vibrator; actual
consumption of current from the main batteries
practically unnoticeable. Will ship on 30 days'
trial, returnable at our expense if not satisfactory
in

efficient

Powerful Magneto

TELEPHONE GENERATOR
Made

Write today lor

new

200 Eddy

Sandwich,
t

In

4

6 Bar

SEND FOR SEPTEMBER

descriptive circular and prices.

BULLETIN

Sandwich Pole Changer Co.
Made

4. 5 or

every respect.

Styles,

Street

Illinois

AMERICAN ELECTRIC TELEPHONE COMPANY

Both Alternating and Pulsating

6400-6508 State Street

CHICAGO, ILLINOIS
^mms

TELEPHONES, SWITCHBOARDS AND EXCHANGE EQUIPMENT

HE! NORTH EEECTRIC C
KANSAS CITY

SitJ

tfitffi.,

.

October

WESTERN ELECTRICIAN
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(MARION INSULATED WIRE* RUBBERS-

RUBBER COV ERED WIRES AND CABLES

SHOP TOLAMPS
WEAR

"£A

BUILT

e

Eagle brand

BRA#

SIGNAL,
mining,

marine

ELECTRIC LIGHT
vANO. TELE P.HO N

WIRES

FEATURES

8,

E?C'

CABLES

TRADE HARK.

MAIN OFFICE AND FACTORY, MARION, IND.

Indestructible

CHICAGO OFFICE a

WAREHOUSE

14-1

SO.CtlN-T.-QN ST.

Coils.

Accessible parts.
Simplicity of
Construction.

Low
Low

w

Initial Cost.

Cost of
Maintenance.

CIRCUIT

<f£>

Catalogue Ready

BREAKERS

Manufactured By

ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS

AMERICAN
ARC LAMP CO.

The Switchboard Equipment

KALAMAZOO,

Company

MICH.

THE W.
I

R.

CARTON

18-132

BETHLEHEM,
Ask

CO., Agents

CLEVELAND: Crosby,

Craft

&

for Bulletins

PA.
and Low Prices
CHICAGO: Francis Raymond

Co.

W. JACKSON BLVD.

CHICAGO

EUREKA

DRY

EXTENSION

YOUR COILS
VACUUM

AND
IMPREGNATE

Senate

BY

The BEST Extension
Light on the market.
be used in many
places, as Hotels, Res-

Can

(Cables—Transformers— Magnet Coils— Armatures)
OVER 700 APPARATUSES IN USE-"PASSBURG" SYSTEM
LARGEST ELECTRICAL FACTORIES

J. P.

IN U. S.

NOW

USE

idences, Factories, etc.
Made with plug for extension; also forattaching to bottom of chandelier for reading light.

IT.

DEVINE CO., BUFFALO, IM.Y.

Send for Bulletin and Sample

428 MOONEY-BRISBANE BLDC.

EUREKA EXTENSION
FIXTURE CO.

GET BUSY!

415 S. Washington Street

SAVE YOURSELF TROUBLE.

MARION,

-

INDIANA

Put Your Wires Underground.
iwi. CEST
v^i-wi
C.
v#. M.

277 Broadway,

NEW YORK

"Flexduct"

is

Union Trust Bldg.,

CINCINNATI

As your ad in the "Western
you will never be blue.

Electrician will be

read,

that high standard required in all high-class work.

It is

very

flexible,

a.

high insulation and indestructible

FLEXIBLE CONDUIT

......

"Flexduct" the National Code Standard.

It

does not deteriorate, always usable

NATIONAL riETAL HOLDING

Fulton Building.

to highest

degree

CO.
PITTSBURG. PA.

WESTERN ELECTRICIAN
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The

Stanley-G.

I.

Electric Manufacturing

Manufacturing Company of

New

of the
sets,

The

York.
S.

Stanley

Pittsfield

Company

21

a consolidation

is

of the Stanley Electric

and the General Incandescent Arc Light Company of

Company's product, marketed under the well-known trade name

K. C. System, comprises generators, transformers, rotary converters, motor generator

switchboard apparatus, induction motors,

Company have been

favorably

known

The

etc.

as builders

General Incandescent Arc Light

of the high grade G.

arc lamps, incandes-

I.

cent lamps, alternating current and direct current motors and special electrical supplies.

MIDDLE WEST OFFICES:
CHICAGO, Monadnock Block
CINCINNATI, First Nat'l Bank

CLEVELAND,

Bldg.

DETROIT, Chamber of Commerce
INDIANAPOLIS, State Life Bldg.

MINNEAPOLIS, Guaranty Building
OMAHA, New York Life Building

Citizens Building
KANSAS CITY, Postal Telegraph Bldg.
ST. LOUIS, Century Building
Special Representative for the Southwest, HOBSON ELECTRIC CO., Dallas and Houston, Texas

Electric

Pittsfield

Star\ley-G.I.M'FG. Company MASS.
New Dynamo

Tenders' Hand=BooL

By

F. B.

Illustrations.

NEW

Make Money on the Side

BADT.

Flexible Cloth Binding.
5 1-2x3 inches. Price $1.00.

aa6 Pages, 140

Size of

Type Pate

by securing

is,

as the

name indicates, a

We can help you.

507 Marquette Building,

R.

OSTRANDER &

CO.

for terms.

Chicago

507 Marquette Building
CHICAOO.

U.S. METAL

POLISHES ALL METALS. Bo

Ask us

WESTERN ELECTRICIAN

Electrician Publishing: Co.,

W.

subscriptions to the Western Electrician

BOOK, much more complete than

the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book «old, and over 13,000 of the new.

This

POLISH

Geo.W.

Hoffman

«:..-^.^»

Manufacturers and Dealers
In all kinds of

ESTABLISHED

[star Expansion Bolt Co.

jjEBMjUHa

Maker,

Toggle Bolts
Expansion Bolts
Enameled Ring's and Drills

1876.

COMBINATION OF

Electrical Supplies,

of all utyle. of

Bells, Annunciators,

Stow

Speaking Tubes, Etc

22 DEY

ST.,

NEW YORK

Flexible Shaft
AND

MULTI-SPEED MOTOR

Factory:
1431 to 1439 DeKalb Ate..
Brooklyn, N. Y.

Practically dust and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc
"Write for Catalogue and Prices.

STOW MFG.

SEND FOR 600 PAGE CATALOGUE

Send for Catalogue
147 Cedar St.,

142 Lake St.,

NEW YORK

CHICAGO

CO., Binghamton, N. Y.

Gen'l European Agents, Sellg, Sonnenthal
85 Queen Victoria Street, London, England

*

Co.,

JEM SHADE HOLDERS
Rigid at any angle
No screws to lose
No tools required

Applied in a second
Self-centering

Four points

of support

Simple, Strong, Secure

No loosening from shock
(SEND FOE SAMPLES; 1%

JEM SHADE HOLDER

CO.,

\

in.,

1%

in.,

3M

in).

3 East 30th

St.,

New York

City.

—
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IDAHO"RED" MICHIGAN "WHITE"

CROSS ARMS, LOCUST
AND OAK PINS

ship more Idaho Poles than

all

other dealers combined

WESTERN LUMBER and POLE

CO., Denver, Colo.

FOR QUICK SHIPMENT

IN STOCK

The

CEDAR POLES

We

F. Bissell

Co.

Toledo, O.

-

7

TROLLEY TIES
FOOT
Michigan White Cedar 8tock
Low

Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Daggett, Michigan
SONS

Special

Also 5 Inch Thick

Idaho Cedar Poles
PACIFIC

COAST POLE

PERRIZO &

SPOKANE, WASH.

CO.

KELLOCC-cedar
Switchboard & Supply Co.
IMmc
CHICAGO,
ILLIINUId
II

I

POLES

WRITE US FOR CEDAR-POLE
"BOOKLET NO. 3-F."

WWhoteaal&rsi
of

—

PoCS^
POLE!
C.M.WORCESTER
-SPECIAL

SVroducers\

FINCH QN aMALL

jT Yards "\
/fcMicn. LfeeMich."

CO.

White Cedar J

iHuiiisiflj-flnhiHijjn"

^Wrltofora copy of our TELECRAPH CODE FOR CCOARPIIOPUOTSl

WHITECEDAR
RED CEDAR
>*/-

F.

LFQ
CO
POLES

I

I

I
I

'

CYPRESS
IDAHO CEDAR

KANSAS CITY, MO.

BRUER,

POLE DEALERS ADVERTISING
IN

THE

WESTERN

,

ELEC-

TRICIAN OBTAIN MOST EXCEL-

POLES.
WHITE CEDAR,

TIES.

& JENNINGS,
ST. LOUIS.

RED CEDAR.
CYPRESS.

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
r

BERTHOLD
OAK, CYPRESS and

Chemical Building.

YELLOW

PINE.

The Lindsley Brothers Company

POLES TIESPDSTS
W WANT
YOUR

E

m

PORTER CEDAR

C°

SAGINAW. MICH.

INQUIRIES

ALWAYS

Producers and Shippers of

WESTERN CEDAR POLES

—
RED
—

And Manufacturers

of

FIR CROSS

SPOKANE

ARMS
WASHINGTON

sSSSSgysSiifrSW

?edar poles
cstablcsmeo

Cedar

TORREY
CEDAR CO.,
CLINTON VILLI, WIS.
Large Stock Constantly on Hand

ies2

WM. MUELLER COMPANY
MARQUETTE BUO.CnlCASO.
SEVEN DISTRIBUTING YARDS

1211-12-13

I

Poles
Oak

TIES
T. J.

MOSS

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

TIE CO., Security Building, ST. LOUIS, MO.

MICHIGAN WHITE CEDAR

BEST TO LAST.

We

,A

.J

POLES

C.

^•

Catalog

HEATING APPARATUS
"R"

on Electric Heating FREE.

UNIT ""ENAMELED RHEOSTATS

1 Simplex Electric Heating

Co.,

Cambridge,
Mass.

STERLING & SON CO.,—

CEDAR
H. M.

and

so.ooo Trolley

siivi

ELECTRIC

WRITE TO-DAY

nf>
W^M.

40,000 Poles in stock.
1
f
m
100,000-150,000 after April 1st.
have been in the Cedar Pole and Tie business
ss 55 years,
years

W.

POLES
Ties

TIES
at

Bay City

yard.

MONROE, MICH.

POLES,
POSTS,
TIES

LOUD'S SONS CO., Au Sable, Mich.

WESTERN ELECTRICIAN
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Automatic Synchronizers
are as great a step beyond
the synchroscope as the
latter

was

the use

advance

in

of

synchronizing

of

They make

lamps.

synchronization absolutely
certain.

Westinghouse
Atlanta
Boston
Baltimore
For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

&

Mfg. Co.

New Orleans
New York

Cincinnati
Minneapolis
Denver
Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

Philadelphia

that

a

Louis

Salt

Mexico, G.

There are

&

Seattle

Lake City

O. Braniff

&

can

be done

Syracuse

Co., City of

thousand things

CHEAPER

POLES

San Francisco

Pittsburg
St.

in

Mexico

conduit work

BETTER

and

with

CONDULETS
than you are

now doing them.

ARMS
POLES

In

and Square
White
Southern
Cedar I[Round
Rniinri
Chestnut

Long Leaf

Pine, Octagonal

bringing

wires

out

of

switch, meter or to anything,

make

ANY SIZE OR QUANTITY

pipe

to a cleat,

CONDULETS

the job workmanlike.

CROSS-ARMS
High Grade Georgia Long Leaf Pine

Croxise- Hinds Co.

ANY SIZE-BORED AMD SPACED AS PER SPECIFICATIONS

PROMPT SHIPMENTS

CHICAGO BRANCH:
70 W. Ja.cksoi\ Bouleva.rd

Southern Exchange Co.
Mills: Georgia,

North Carolina

New.York, 97-99-101 Warren

St.

CHICAGO
NEW YORK

SYRACUSE

CINCINNATI

WESTERN ELECTRICIAN
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Integrating Wattmeters
The Mechanical Features
Type

C,

Metal

Westinghouse

of

Cover, for

House Service

Wattmeters

which make them the most

Prepayment Type

ac-

curate on the market are:

^

The

moving element

lightest

consistent with strength.
Type

C, Glass

Cover, for

House

Service

C|

Bearings

friction

minimum
maximum life.

with

and a

^ Terminals

a

that

provide

for

Single- Phase
Switchboard Service

for

Polyphase
Switchboard Service

good

surface insulation between opposite
Polyphase
for

sides

of

the

making

ground,

and

to

difficult

to

line

it

House Service

tamper with the

registration

of

the meter.

^

Coils

vent
to

so

insulated as

and

burnouts

to

pre-

grounding

laminations.

Direct Current
Portable, Standard
Testing Wattmeter

Type

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver
Canadian Westinghouse Co.,

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

St.

Philadelphia

Salt

San Francisco

Pittsburg

'

Mexico, G.

&

Louis

Seattle

Lake City

O. Braniff

&

Syracuse

Co., City of

Mexico

.

WESTERN ELECTRICIAN
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ARC LAMPS TO BURN
In those dark places.

When you buy

an arc lamp to light up a room or
dark passageway you want one that
will

burn when you want

You want a lamp that

it

to burn.

gives so little

trouble and needs so little attention

that you forget you have an Arc

Lamp

except for the light

You want a

light

it gives.

that lights, not

one that consumes a great amount
of

current while the light

below

Fort

its

is

far

rated candlepower.

Wayne Arc Lamps
are best by test as our thousands of customers
in the past agree.
If you want the

Most and Best Light ^=^
from a lamp that

is efficient

and

reliable, one that

you can depend on

at all times, write for detailed information and our Bulletin 1086.

FORT WAYNE ELECTRIC WORKS
"WOOD" SYSTEMS
Sales Offices

Sales Offices
Atlanta
Boston
Chicago
Cincinnati
Grand Rapids
New York
Philadelphia

FOft WciyilC
-

T
Indiana

Pittsburg
St. Louis
Seattle

San Francisco
Paul
Syracuse
St.

.^jYokohama
1497

WESTERN ELECTRIC1AX
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INSULATED WIRES
CABLES

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

JUST ISSUED

III

COMPANY
HAZARD MANUFACTURING
-

OUR CATALOGUE
ii

1

If

906 "

LAKE

ST.,

Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods

and

special shapes.

Catalogues and samples on application.

VULCANIZED FIBRE

CHICAGO

CO.,

Wilmington, Del.

-

KARTAVERT

29 MURRAY ST., NEW YORK
WRHEFuR

1906 CATALOGUE GAS
AND ELECTRIC PORTABLES

HARD AND FLEXIBLE FIBER

THE PLUME & AT WOOD MFG. CO.

IN SHEETS,

RODS AND TUBINO.

For Electrical and Mechanical Purposts, Railway Dust Guards. Washers
and Packings. Patent Insulating Cleats.

Chicago

Mow York

Chicago

VULCANIZED FIBRE

interested, write for it. See our Sample
Line on exhibition at Salesrooms

199

New York

Wilkesbarre

ELECTRIC PORTABLES
«1

190(1

HAZARD AND

;
•l

,

27,

MAKtrjTACTTTB«D

%fiXi^iSS!?^K'IS«9'WSare35S!l^^

»T

THE KARTAVERT MANUFACTURING CO.

RECOGNIZED

NATIONAL

GENERATORS

BY ALL UNBIASED METER EXPERTS TO
BE THE MOST RELIABLE DIRECT CUR-

RENT WATTMETER IN THE

Wilmington, Del.

WORLD

Built in all Capacities

Belted Type

Alternating

Current

Generator

Belted Type

Direct Current

Generator

National Brake

ft

1

A

GENERAL SALES OFFICE:

U. 8. A.

u

Company

Electric

MILWAUKEE

DUNCAN ELECTRIC MFC. CO.
LAFAYETTE
INDIANA,

&

519 First National Bank Bldg., Chicago

99

IN

**

pressed steel support for cross

arms consisting

of

two

one

plates,

engaging the arm and the
other the pole. It provides a

means

"

ar"

of

mounting arms

without cutting gains.

It

strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
six pin arms.
It can be purchased at a cost slightly exceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.
WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR

STEEL
GAIN MANUFACTURING
South Clinton
10

St.

CO.

Chicago,

111.

JFraih?

©IttB

<s> Mmk

Etnbt-Mnth guaranty

Stye fiart

N«n fork

Hfg.

Wastsm

Gin.,

quality.

%wrtfatb, (Sntm.

fflhintgn

Sfarmtta,

©nt

YOl.

Copyright, 1906, by Electrician
Publishing Company, Chicago.

$3.00 Per Annum.

XXXII

PV
lYIr^labA.

lMHI

RUBBER INSULATED

I

10 State Street,

Co.,

BOSTON, MASS.

THE STANDARD FOR
RUBBER INSULATION.
ij

s.

Okonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE
X*c"!":{ "»••'•

l-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.,

Sole Manufacturers of

Pat.

w

"«r

M.KLEIN

Wires

CO., Ltd.

Send 2c itarap tor

new

&

PHILADELPHIA

SON.

catalogue N*. 6 ol

TOOLS

KLEIN'S

For Electrical Worker*

6m. T. Mania*,

253 Broadway, New Yirk

••n'l lutl

W. H. H.d.lnt, Secy.

and Una Bulldmrs.
MATHIAS KLEIN & SONS.

81 W. Van dure.

Chicago,

SI.

III.

:Ui

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

"SAFETY'' RUBBER COVERED

PARANITE RUBBER COVERED
WIRES AND CABLES
Underground, Atrial,

WIRE AND CABLE

Submarine and Inside Us*

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES
All

FOR EVERY ELECTRICAL SERVICE
LVI.

AUSTIN

B.

JONESBORO, IND.

Wire. Are Teated at Factory

NO. IS,

12 £. 14 S. Jefferson St., Chicago

1889—Paris Exposition,
Medal for Rubber Insulation.
1893—World's Fair,
Medal for Rubber Insulation*

Keg.

10 Cents a Copy.

PULLEYS AND INSULATORS
For Outdoor Lamps
AJAX LINE MATERIAL CO.

FLAMEPROOF

fhe Simplex Electrical

H.
1. R. HIXSON,
MONADNOCK BLOCK
MONCDNOCK
BLOCK.

1143-1146
1146

Entered at Chicago Poatofflce as
mail matter of the second class

1906.

3,

HOISTING ROPES AND CHAINS

WIRES AND CABLES

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

aqent.
WESTERN
selling AQENT,
jE i«n SELLING

CHICAGO, NOVEMBER

& GO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

BAYONNE, NEW JERSEY

National

n:

).

R

CO.

India

Rubber

Co.'*

W.

RUBBER COVERED

AND
CABLES.
WIRES AND
FACTORY: BRISTOL. R
OFFICE

R.

OSTRANDER &

CO.

Manufacturers and Dealers
in all kinds of

German

Silver

in sheet, wire,

I.

Electrical Supplies,

rods

blanks, etc.

Bells, Annunciators,

Speaking Tubes, Eto.

TRANSFORMERS

KUHLMAN ELECTRIC

ELKHART. IND.

CO.,

CRESCENT RUBBER INSULATED

WIRES AND CABLES
National Code Stuidard.

22 DEY

Factory:
1431 to 1439 DeKaib Ave.,
Brooklyn, N. Y.

SEND FOR 600 PAGE CATALOGUE
RICHARD WILLIAMSON,
PRESIDENT

Main

0ffice

or

86-90-92 W.

Nickel and Copper Anodes

THE SEYMOUR MFG. CO.
Box

INSTRUMENT
Mala

Office

Ammeters,

Milammefers,

WASHINGTON STREET,

Hot Wire Meters
are the ideal instruments for
the measurement of alternating current.
They are unaffected by changes in temperature, are equally correct
on direct current and on varying- frequency, and are not

Yoltammeters,

affected by

— Audrey

House,

Kly Place.

France— I!. H. Cadiot, 12 Rue St. Georges.
Berlin— European Weston Electrical Instrument Co., Ritterstrasse No. 88.
New "Fork Office— 74 Cortlandt St.
Pabis,

Weston Portable Galvanometer
Bridge Work.

for

fields.

this type
Made in both

of

work on shunts.
and switchboard

portable
forms.

able Laboratory Standards are still better.
Our Station Voltmeters and Ammeters are
unsurpassed in point of extreme accuracy and
lowest consumption of energy.

Holborn.

magnetic

The ammeters

Portable Galvanometers.

Our Portable Instruments are recognized as
The Standard the world over. The Semi-Port-

London Branch

CHICAGO

WHITNEY

CO.,

Ground Detectors and Circuit Testers,

Ohmmeters.

UUUACH,

AND COMBINATION FIXTURES

Weston Standard Portable Direct Heading
Millivoltneters,

C.

IC'V AND TRCll.

GAS AND ELECTRIC GLOBE. MISCELLANEOUS GOODS
ELECTRICAL MOUSE LIGHTING SUPPLIES

and Works, Waverly Park, NEWARK, N.J.

Voltmeters,

SEYMOUR, CONN.

IN

ELECTRICAL

WESTON

667,

WILLIAMSON & CO.

GAS, ELECTRIC

AND DEALERS

and Fact » r V' TRENTON, N. A

Phosphor Bronze

CHJI.

R.
manufacture,

CRESCENT INSULATED WIRE AND CABLE CO.
83 BARCLAY STREET.

NEW YORK

ST.,

Send lor description of
mechanism and prices.

Whitney

Electrical

Instrument Co.

Macbado & Roller, Oen'l Sales Agents
203 Broadway,
Monadnock BIdg., Chicago

New York
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is

November

and
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it

its

has

the Sole Test of Merit

machinery demonstrates,
all

of the

in

is

not fulfilled

actual service, that

advantages claimed for

it

=============

other

Such

Company can

of

No

offer

a variety

Power

you the choice

and Electrical

of

Apparatus

Allis-Chalmers

We Take

Heavy Duty Engines

Driving Allis-Chalmers Direct Current Generator!

Complete Contracts

for

Equipping Power Stations

Electric Lighting Plants and Electric
For the Power House Choose Whichever Type

of

Prime Mover Best

Reciprocating Steam Engine

Steam Turbine

1906

______

,—....., .~~...i...>->.->.

Allis-Chalmers Co. never enters into a contract that
to the letter,

3,

Railway Lines
Suits

Your Requirements

Hydraulic Turbine

Gas Engine

WE

WILL BUILD THE COMPLETE GENERATING UNIT
ESPECIALLY DESIGNED FOR THE SERVICE AND FURNISH ALL AUXILIARY ELECTRICAL EQUIPMENT

DISTRICT OFFICE8.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., State Mutual Bldg.
Buffalo, N. Y„ Elllcott Square Bldg.
Butte, Mont., 51 East Broadway.
Chicago, III., First National Bank Bldg.
Cincinnati, O., First Nat'l Bank Bldg.

Cleveland, O.,
Dallas, Texas,

Deadwood,

8.

Denver, Colo.,

England Bldg.
Wilson Bldg.

D.

McPhee

Bldg...

..

.

Union Trust Bldg.
El Paso, Texas, Guaranty Trust Bldg.

Detroit, Mich., 800

Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.
Oakland, Cal., Room 21, 906 Broadway.
Omaha, Neb., 637 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frlck Bldg.
St.

New

FOREIGN SALES OFFICES.

City, Mo., The Dwlght Bldg.,
cor. Baltimore Ave. and Tenth St.

Kansas

Louis,

Mo., Chemical

Bldg.

Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
Ban Francisco, new office Atlas Bldg.,
602 Mission St.
Seattle, Wash., 316 Occidental Ave.
Scranton, Pa.

London

533 Salisbury House, Finsbury Circus, E. C.
The Corner House.

Johannesburg, South Africa,

FOREIGN SALES AGENCIES.
Auckland, New Zealand
..John Chambers & Son, Ltd.
Johannesburg, South Africa
Herbert Ainsworth (for Rock Crushers Only)
Lima, Peru
Henry Guyer
Manila, P.
Perth, West Australia
Valparaiso, Chile...
I

Yokohama and Kobe, Japan
Shanghai,

China

Canadian Representatives, Allis-Chalmers- Bullock, Ltd., Montreal

Bryan-Landon Co.
Frank R. Perrot
...John R. Beaver
The American Trading Company
The American Trading Company

3

November

4
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the "Gbloribe

accumulator" for

and Interurban Railway Service

Street

..

^^W^***

376

5,000

HAVE BEEN MADE OR CONTRACTED FOR BY

The ElectricPHILADELPHIA
Storage BatteryCo.
-SALES OFFICES-

NEW YORK:

PHILADELPHIA:
Allegheny Avenue and 19th Street.

CANADA:

BOSTON:

100 Broadway.
OAKLAND: 525 13th Street.

Canadian'G eneral Electric

CLEVELAND:

ST. LOUIS:

Wainwright Building.

Citizens' Building.

CUBA:

Co., Ltd., Toronto,

*t

PITTSBURG:
Frick Building Annex.

CHICAGO:
Marquette Building.

60 State Street.

G. F. Greenwood, Mgr., 34 Empedrado Street, Havana.

if

itammtfn
#fattdtea

Made on new

<s>

©rail*

•

fHark

and

Hfg.

Stye Sari
Stem fork

The strands

and the U bolt
as any other
Asgrade material, heavily galvanized.
prices on all sizes.
lie

side

by

Cook's Clips hold twice as

Made

of best

Write for

side

much

%m;tfara, (Ham.

(&a.,

Boston

cost less.

sembled by hand.

Gfrato-iHark $tmtmxU?& qualify.

Sfttta

principles.

grips both strands.

Storonto, ©ttl

eUfiragn

CHICAGO,

235 West Lake Street

ILL.

ii>

25,000

Write

STURGESS WATER-WHEEL GOVERNORS

miles
In use

for

Write for Full Particular* of Our

Over

rW YORK CITY
Offices: 29

Joint Co.,

PLATINUM
Reilitancs wires to specification*?.
Protectire fuses for small currents.

A Clark Centennial
Exposition, Portland, Oregon,

Lewis

MEW YORK

OFFICE:

130

34th St.

Branch Selling Agencies

:

Denver, Colo. Pittsburg, Pa.

;

;

1906.

4
1

A lls-Chalmers Company
2
American Arc Limp Co
13
American Battery Co
8
A mer. Circular Loom Co
1
American Conduit Co
21
American Diesel Engine Co.—
Amer. District Steam Co
17
Amer. EL Telephone Co
19
American Electrical Works.. 13
1

Co
The

Antl- Volt Mfg.

Co

Automatic Electric Co..

.

Crescent Ins. Wire

& CbL

Croeker-Wheeler Co
Croliu8

&Son,

E.

R

Cutter Elec.

16
14

3
16

—
—

Belden Mfg. Co
Elec. Mfg.

BlssellCo.,

Co

Jennings

22

The F

22

Blake Signal

&

Mfg. Co
Bossert Electric Construction

Co

—
16

Boston lncan.

Lamp Co

16

Bruer, Will F
Buckeye Electric Co.

22

Buckeye Engine Co

17

Butterfleld Construction

Byllesby

forms of electrical contacts.

Grand Prize

CO., inc.

Chicago Edison Co
4,14
Chic. Fuse Wire <£ Mfg. Co.
Chicago Ins. Wire & Mfg. Co. 16
Chicago Mica Co
12
Chicago Pneumatic Tool Co. .26
Chicago Telephone Co
19
Columbia Incand. Lamp Co..-Cook, Frank B
3
Cope, T.J
12

12

Beardslee Chandelier Mfg. Co.—

&

All

Universal Ixposition
ST. LOUIS, 1904

O. W. BAKER, Vlce-Pres
408-414 N.J. R.R.Av., NEWARK, N.J.

16

8

4 Co., Inc
& Co., W. E

Be rthold

0.,

CO.,

TROY, N.

Y.

Minn.

PLATINUM

O. O. BARTER. Pre*.

&Mfg. Co

& Co.,

H.

M

CM.&St.P.R. R
Central Electric Co
Century Electric Co

Co.

—

16

18

Gleason, John L
Gould Storage Battery Co

16

Gregory Electric Co

14

6

PLATINUM

HartMfg.Co

3

Hazard Manufacturing Co...—
Helios Mfg.

1

—

Dixon Crucible Co., Joseph. .17
Driver-Harris Wire Co
5
Duncan Elec. Mfg. Co
18

. .

—

Co

Highland Park College
Hoffman, G.
Hoffmann, Emil B
Holden Anchor Co
Holmes Fibre-Graph. Co
Holophane Glass Co

16

W

13

12
16
14
13

Humphrey, Henry H
Hunt <fc Co., Robt.W
Illinois Central

Indiana Bub.

Edison Decorative & Miniature Lamp Departm't
12
Edison Mfg. Company
21

Ry

16
16

.14

& Ins. W. Co....

1

India Rubber & Gutta Percha
Insulating Company
International Elec. Meter Co 7
International TeL Mfg. Co. 19

—

Co.—
Company. ..1
—
Eureka Fixture Co

—

General Electric Co

11, 12

M

Oneida Community, Ltd
Ostrander&Co., W. R
Otto Gas Engine Works

1
Machado & Roller
22
Maine Hub Mfg. Co
Manhattan El. Supply Co ....
1

Manross, F.

N

21

Wire & Rub. Co.—
Massachusetts Chemical Co. .13
7
Matthews & Bros. W. N
McLennan & Company, K.. ..12
20
Clay
Works
McRoy
12
Mica Insulator Company
14
Miscellaneous Advs
Monarch Elec. Mfg. Co...'.,. 4
16
Morse, Frank
22
Moss Tie Co., T.J
21
Mottlron WkB., J. L
Mueller Company, William. .22
14
Multi-Vending Co
12
Munsell & Co. Eugene
Marion

Ins.

,

W

,

Kuhlman

Electric

Co

1

22

Perrizo

7

& Sons

22

13
Eugene F
Phillips Insulated Wire Co... 13
—
Phoenix Glass Co
Phosphor-Bronze S. Co
17
12
Plgnolet.L.M
—
Plume & Atwood Mf g. Co

Phillips,

. . . .

Porter Cedar

Company

Prometheus Elec.

Co.,

22

The

..21

Robbins

&

Myers Co

8

Rock Island Battery Co ....:—
Roebllng's Sons Co.,

J.

A

Co...... 14

—

Okonlte

Co.,

The

1

Co..

Standard Elect'l Mfg. Co.
Standard Underg. Cable Co....
Stanley G. I. Elec. Mfg. Co..
.

Star Expansion Bolt
Steel

.

Co

:

GalnMfg. Co

Sterling

<fe

Son,

W. C

Stow Mfg. Company
Stromberg-Carlson Tel. Mfg.

Company
Sturgess Engineering Dept.
Switchboard Equipment Co.

Valentine-Clark Co., The.... 22
Plbg. & Htg. Co. 12
Vulcanized Fibre Company. .26

Vanderman

26
IB

Runzel-Lenz Elec. Mfg. Co..—

Wagner Electric Mfg. Co
Wesco Supply Co

9
)2

Western Electric Company 26
Western Lumber & Pole Co. .22
Westinghouse
Electric
&
Manufacturing Co
23, 24
Westinghouse Machine Co.. ..23
Weston Electrical Inst. Co...
Whitney Elec. Inst. Co
1
Willard Storage Bat. Co
8
Williamson & Co., R
1
.

. . .

Wire

:

MacGovern & Co. ..14

Ruebel& Wells

Ins.

Sorensen, P
Speer Carbon Co

Torrey Cedar Company.
3
Rail Joint Co., The
4
Relslnger, Hugo
Reynolds El. Flasher Mfg.Co.12

Rossiter,

Niagara Tachometer & In13
strument Co
North Electric Co
..14
Mfg.
Co..
Elect'l
Northern
5
Novelty lncan. Lamp Co

Simplex Electrical Co.^The.
Simplex Elec. Heating Co

Spon & Chamberlain
St. Marys Incand. Lamp

Co

Pass&Seymour

New York

Kartavert Manufacturing Co.—
Kellogg Switchboard & Sup19,22
ply Company
1
Klein & Sons, Mathias
16
Kohler Brothers

—

8

Jem Shade Holder Co

8

1

22

16
Jackson, D. C. & W. B
Jeffrey ManufacturingCo....l7

Elect'l Trades Exposition

Fibre Conduit Co., The
20
"ForSale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc. .25
Fowler & Co., JohnH
22
French Battery Co

Loud'sSonsCo.,H.
Ludlow Valve Co

8
National Battery Co
National Brake & Elec. Co.. 4
8
National Carbon Co
1
National India Rubber Co.
Nat'l Metal Molding Co.... 20

. .

Electric Storage Battery Co.. 3

Electrician Pub.

—

—

Haller Machine Co

18
4

Elect'l Mfg. Co..—
Leather Preserv. M. Corp
17
LeffelA Co., James
22
Llndsley Bros. Co., The

La Fayette

Pacific Coast Pole

17

5
14

12

20

20

—
Co.—

General Storage Bat. Co
Gest.G. M

Hartford Steam Boiler Inspection & Insurance Co.. 17

I

& W. Fuse Company
Dearborn Drug * Chem. Wks. 17
Devlne Co., Joseph P
16
Directory of Engineers
16
D.

& Wilcox Co
F. B
Forte & May

Benjamin

Cincinnati,
St. Paul,

"

19

Babcock

Baker
Baker

;

PLATINUM

Crouse-Hinds Co
Cutler-Hammer Mfg. Co

13

Artistic Porcelain

Bain,

111.;

VERTICAL TY^E

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

ALPHABETICAL INDEX TO ADVERTISEMENTS,
—

20

Alton Machine Co
Ajax Line Material Co

Badt,

Chicago,

St. Louis, Ho.

Ignition fusee for torpedo and mining operations
Special forms for wireless telegraphy.

Liberty Street.

Acme Wire Co

Arnold Co.,

W.

BAKER &

GOLD MEDAL

NEW

Catalog

& Cable Co 1
14
Samson Cordage Works
Sandwich Pole Changer Co..—
Safety Ins. Wire

Sargent

& Lundy

Sawyer-Man Elec. Co
Schott.W.

H

.

—
25
16

SchuremanCo., J. L
Seymour Mfg. Co
Shelby Electric Co.. The

For Classified Index of Advertisenaents See

.

—
1

10

I»£i£:e <*•

.

1

Willis, G.

M

Worcester Company,

WrlgleyCo. Thos

16
C.

H

22
26
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a result of the installation of our Central Station Service in buildings which formerly
operated their own plants, we find it necessary to market large quantities of

As

ELECTRIC

SECOND-HAND MACHINERY STEAM

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

all

necessary information

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

National

Motor Generator Sets

Adams

Street,

CHICACO

Double Lever Starting
Rheostats With
Moisture Proof Resistance

Built in all capacities

C. & H. double lever rheostats are provided with automatic release
and an interlocked circuit-breaker arm which fulfills the overload release

function.

circuit-breaker arm is independent of the starting arm and promotor from overload during the period of starting as well as when

The
tects the

speed.
conditions demand the installation of a starter in a damp place
the moisture-proof unit-type resistance will meet the most severe require-

operating at

full

Where

500 Kw. Motor Generator Set

National Brake

&

Electric Co.

Milwaukee
General Sales Office

519 First National

Bank

ments.

The wire of each unit is wound on an insulating base and enclosed in
a thin iron casing with a thin layer of insulating material between the casing
and the resistance.
This construction gives positive moisture proofing and excellent heat
radiating qualities.
The result is an enclosed resistance possessing time overload and
intermittent overload capacity to a marked degree.
Bulletins 13 and 17 give prices.

The Cutler-Hammer Mfg.

Co.

MILWAUKEE

Bldg., Chicago

NEW YORK

BOSTON

PITTSBURG

CHICAGO

AITON MACHINE CO.
1

INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

November

3,
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There Can Be No Question
but that your system

is

perfectly protected

when

W ENCLOSED

D &

Their superiority

lies in

the

FACT that

and are absolutely safe and reliable.
Send for descriptive bulletin.

D&

the fuses in use are the

W

Non-Arcing Fuse,
250 VOLTS.

FUSES

<•>

30

AMf»S.

they are always sure to indicate

For efficiency they are unequaled.

'

Nori-Aroing Fuse,
Z50 VOLTS.

m

30

AM P--S.

GENERAL WESTERN AGENTS
264-266=268-270 Filth Avenue, Chicago

™'NEW
INCANDESCENT
LAMP!

•ADVANCE

»

Resistance Wire

make

incandescent lamps of exceedingly good quality,
workmanship beyond criticism, prices below others, quality

\A7E,

too,

considered.

We
antee

guarantee, a maintenance of candle power guarand ship just what our customers call for. No 104-volt

give a

Absolutely no corrosion under any conditions

life

lamps for 115-volt circuit, to give momentarily high candle power
and short life, in our shipments.
Two factories with sufficient working capital and experienced
employees produce one result, namely, good m aterial and satisfied
customers. Get busy with us and secure our prices on a barrel of
lamps. Shipments same as samples, as we make our own sample
lamps, something not always done. With our ELK new lamps
and NOVELTY renewed lamps we are in position to supply all
Be sure to mail your inquiry to the
classes
of trade.

NOVELTY INCANDESCENT LAMP COMPANY, Emporium,

Pa.,

so

that

it

will

reach

the

proper hands.

WESTERN 8ALES ACENTS,

ALVIN & JACKSON, 502 Monadnock Block/Chicago,

Especially

recommended

measuring

instruments

apparatus

in

and

which the wire

is

repeatedly heated and cooled.

Furnished also in Ribbon and Sheet

DRIVER-HARRIS WIRE
Harrison,

III.

for

New

Jersey

CO.

.

.
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Gould Plate Construction
The

The
The

3.

4.

More

following points are clearly brought out in the accompanying illustration of a fragment of the Gould Plate:
i.

Large

2.

The

contact

ribbed

current-distributing

bars

cross

than any other type, the Gould Plate

and long

efficiency

our

'spinning

process.

metal.
part and parcel of the plate.

all

the requirements for economy,

fulfills

Write

pay you to investigate.

It will

life.

—

material.

active

by

developed

surface

web of unspun

conducting

central

surface provided for

for

bulletins.

MAIN OFFICE
West 34th Street

SALES OFFICES:

:

BOSTON— 89 State St.
CHICAGO— Rookery Building

1

New York

SAN FRANCISCO— 1701 Geary St.
TORONTO-66 Wellington St., W.

City

Works:

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc. lamps.
Morse, Frank W.
Anchors, (Guy).
HOiden Anchor Co.
Matthews A Bro., W. N.
L

Annunciators.
Manhattan Elec. Supply Co.

Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Batteries and Jan.
Btssell Co., The F.
Central Electric Co.
Edison Mfg. Co.
French Battery Co.
Elec.

Co.

Llentral Electric Co.

Manhattan Elec. Supply Co.

Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Belt Dressing.
Co., Jos.

Leather Preserver Mlg. Corp.
Belting:.
.„ _
l,eatner Preserver Mfg. Corp.

Boiler Compounds.

Dearborn Drug A Chem. Wks
Boilers.
„
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Toggle.
Wrlgley Oo.,Thos.

Books, Electrical.

Electrician PuoiiBning Co
Hedenberg Pub. Co., W. L.

A

chamberlain.

Boxes. Junction.

Co

Bossert Elect, const.

Boxes, Moulding;.
uleason, John L.
Brass, Sheet and Rod.
Plume A Atwood Mfg. Co

Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.

Cable Clamps.
Matthews A Bros., W. N.

Cable Hangers.
BissellCo.,B. F.

Wesco Supply
Western

Co.
Electric Co.

"abilng Machinery.
Alton Machine Co.

Cables (See Wires and Cables)
Carbons, Points and
Plates.

Alton Machine Co.
National Brake A Elec. Co.

Chains.
Jeflrey Mfg. Co.

Plume A Atwood Mfg. Co.
Chains, Galvanised.
Oneida Community, Ltd.
Circuit Breakers.
Cutler-Hammer Mfg. Co.
Ft.

Wayne

Mfg. Co.

Elec.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.
Westlngbouse

El.

A

Mfg. Co.

Clamps, Cable.
Cook, Frank

Matthews

A

Blake Signal

Central Electric Co.
Gest, G. M.

McRoy

J.

Contractor, Electric
Gest, G. M.

Contractors and Electric
Light Plants.
Allis-Chalmers Company.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Controllers.

Cord.
Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

and

Pins

Jennings.

Cerjtral Electric Co.
Lindsley Bros. Co., The

Maine Hub Mfg. Co.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Cut-Outs and Switches.
Bissell Co., The F.
BoBsert Elec. Const. Co.

Central Electric Co.

Chicago Edison Co.
Crouse- Hinds Co.
Cutter Elec. A Mfg. Co.

Wayne

Elec.

Wks.

Inc.

Dies.
Multi-Vending Co.
Drills, Electric.
Chicago Pneumatic Tool

Drying Machinery.
P.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.
Electric Heating A Dpi.
Prometheus Elec. Co., The
Simplex Elec. Heating Co.

A

Electric

Bros.,

W. N.

Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling Machinery.

Htg. Co.

Jeffrey Mfg. Co.

Coal Mining Machinery.
Allls-Cbalmers Company.

Railways.

Allis-Chalmers Co.
General Electric Co.

& Mfg. Co.
Electrical and MechanWestinghouse El.

ical Enjrtneers.
Arnold Co., The.
Badt, F. B.

Baker

A

Co.,

W.

E.

ButterBeld Construction Co.
Byllesby A Co., H. M.

Acrno Wire Co.

Humphrey, Henry H.
Hunt A Co., Robt. W.
Jackson, D. C. A W. B.

Western Electric Co.

Kohler Brothers.

Colls

and Magnets.

For

Ft.

Wayne

Elec.

Wis.

Kartavert Mfg. Co.
Inc.

Whitney Elec.

Inst. Co.

Electro-magnets.
Acme Wire Co.
Electro-Plating Mach'y
Crocker-Wheeler Co.
General Electric Co.

Enameled Rings.
Star Expansion Bolt Co.

and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Allis-Chalmers Company.
Buckeye Engine Co.
Westinghouse Machine Co.
Fans and Fain Motors.

Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robbins & Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.
Kartavert Mfg. Co.
Vulcanised Fibre Co.

Field Coils.
Acme Wire Co.

Killings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable,
Eureka Exten. Fixture Co.
Morse, Frank W.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg. Co.
Co. R.
,

Fuses and Fuse Wire.
P.

Central Electric Co.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

German

Mllver, Sheet

Seymour Mfg. Co.
Globes, Reflectors

Shades.

and

Ludlow Valve Co.
Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Flbre-Graphlte Co.

lEzhinit

Steam).
Amer.

District

Steam Co.

Holders. Inc. Lamps.
Morse, FrankW.

Hydraulic

Machinery.

Alton Machine Co.
Allis-Chalmers Company.

Indicators.
Robertson

A

Sons, Jas. L.

Induction CoKs.

Acme Wire

A.lr»lia.t»©tioaiX

Co.

Index

of

and

Inc.

Vanderman

Berthold

Plbg.

&

Htg. Co.

Elec. Wks. Inc.
General Electric Co.
Gregory Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
El.

A Mfg.

Co.

Central Electric Co.

Columbia Incan. Lamp Co.
Edison Decorative A Miniature Lamp. Dept.
General Electric Co.
McCandless, H.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
Shelby Electric Co., The
St. Marys lncand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

W

Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamps, Incandescent—
Replacers & Cleaners.

W

Elec.

Wks.

Manhattan Elec. Supply Co.
Stanley— G. I. Elee. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Line Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
Machine Construction.
Muni Vending Co.
Magnets, Autoni.

Wound

and Cables.)

Rubber Machinery.
Aiton Machine Co.
Schools and Colleges.
Highland Park College.
Michigan College of Mines

Second-Hand Macain'y.

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.

Co.

Model and Maohine Shop.
Hoffmann, EmllR.

Dynamos and

Motors)

Nippers and Pliers.

A Rons

Salt

R.

Solenoids.

Elec.

MatblaR.

Novelty Construction.
Multi-Vending Co.
Paints. Insulating.
Massachusetts Chemical Co.

and Designers.
A

Niagara Tachometer
strument Co.

In-

A

In-

Springs.
Manross, F. N.
Staples.
Blake Sienal A Mfg. Co.

Sons, Mathlas.

Allis-Chalmers Company.
Central Electric Co.
Crocker- Wheeler Co.

Wayne

Works,

Elec.

Inc.

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Elec. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Tracks, Electric Oar.
General Electric Co.

Westinghouse EL A Mfg. Co
Turbines, Steam.
Allis-Chalmers Co.
General Electric Co.

Westinghouse Machine Co.

Tnrblne Water Wheels.
Allis-Chalmers Co.
Leffel A Co.. Jas.

Vacuum Drying.

Devine Co.. Joseph P.
Varnishes, Insulating.
Massachusetts Chemical Co.
Vulcanized Fibre.
Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.
Wesco Supply Co.

Co.

The

P.

Central Electric Co.

A Mfg.
A Cble
D 'Iyer-Harris Wire Co.

Steel Galn-Mfg. Co.

3

.

Co.
Co.

General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co,
India Rubber A Guttapercha
Insulating Co.
Kellogg Switch. A Sup. Co.
Manhattan Elec. Supply Co.
Marlon Ins. Wire A Run. Co.
National India Rubber Co
New York Insulated Wire Co.
Okonite Co., The.
Phillips,

Stokers?Westinghouse Machine Co.
Storage Batteries.
American Battery Co.
Chicago Pneumatic Tool Co

r»«a.^©

Ins. Wire
Crescent Ins. Wire

Eugene

P.

Phillips Insulated

Steel Oains.

See

P.

Chicago

Speed Indicators.

A.«a.-ve>x*t±<s©XMeia.tss

A

Bissell Co.,

Haller Machine Co.

Niaeara Tachometer
strument Co.

The

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

.

Supply Co.

Speed Recorders.

Time Switches.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Western Electric Co.

W«ot.nn UlleptHnal Inst.Co.

Allis-Chalmers Company.

(See

Sticks,

Western Electric Co.
Specialties, Electrical

Weaco Supply Co.
Western Electric Co.

Motors

Co.

Jtm Shade Holder Co., The
Signs, Electric.
Haller Machine Co.
Sleeving, Braided.

Mfrs.

Westinghouse El. A Mfg.
Mining Machinery.

&

MacGovern
Shade Holders.

Ostrander A Co., W. R.
Wesco Supply Co.

Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Klein

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co
Rosettes.
Pass A Seymour.

Manhattan

Chicago Telephone Co

Kuhlman

General Electric Co.

Central Electric Co.

Mica.

Western Electric Co.

Telephone Service.

General Electric Co.

Cutler-Hammer Mfg. Co.

Co., J. L.

Manhattan Elec. Supply Co.
North Electric Co.

Stromberg-Carlson TeL M.Co.
Wesco Supply Co.

Pt.

Rheostats.

Co.

International TeL Mfg. Co.
Kellogg Swltchb. A Sup. Co.

Transformers.

Company, The

Schureman

Bissell Co., The P.
Central Electric CoCook, Prank B.

Klein

Chicago Edison Co.
Gregory Electric Co.

Acme Wire

Automatic Electric Co.

Tools, Pnenmatio.
Chicago Pneumatic Tool Co.

Rail Joints.

Spark Coils.
Acme Wire Co.
Speaking Tubes.

Telephones, Telephone
Material and Switchboards.
American EL Telephone Co

Tools.

Re- Wl n ding— Repairs.

and Paste.
Crollus A Son, E.

Niagara Tachometer and Instrument Co.

Bissell Co..

Machinery.

Soldering

and Switches.)

ographs.

(See Bolts, Toggle.)

Allis-Chalmers Company.
Jeffrey Mfg. Co.

Rosstter.

Inc.

Switches.

Toggle Bolts.

Co.

BlsseUCo.,TheF.

General Electric Co.

(See Wires

Polish (Metal).
Hoffman. Geo w.
Porcelain, Specialties.

Gregory Electric Co.

Haller Machine Co.
Matthews A Bros. W. N.

Central Electric Co.

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Massachusetts Chemical Co.

Kellogg Switch. A Sup. Co.
Lindsley Bros. Co., The
Loud's Sons Co., H. M.
Moss Tie Co.
MueUer Company, William.
Pacific Coast Pole Co.
Perrizo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Co.
Valentine-Clark Co., The
Western Lumber A Pole Co'.
Worcester Co., C. H.

Rail Joint

Chicago Edison Co.

Wayne

The

A Co., John H.

Power Transmission

Buckeye Electric Company.

Supplies, General Elec.
Bissell Co., The P.

Tapes,

Portables.
Plume A Atwood Mfg.

Lamps, Incandeseent.
BiSBellCo., The F.
Boston lean. Lamp Co.. The

Pt.

Co.

Jennings.

Bissell Co., P.

Fowler

,

Tachometers and Tach-

Artistic Porcelain Co.

Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse. Prank W.

Morse, Frank
Letters, Sign

A

Electric Storage Battery Co.
General Storage Battery Co.
Gould storage Battery Co.
Hensel A Co. John A.
National Battery Co.
Wlliard Storage Bat. Co.

(See Cut-outs

J. L.

Bruer, Will P.

Wayne

Elec.

Allis-Chalmers Co.

Baker A Co.
Plumbing-.

American Arc Lamp Co.
Bissell Co., The P.

Mining Apparatus,

Governors, Water Wheel
and Steam Turbine.

Sheet.

Lamps, Are.

Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Haller Machine Co.
Holophane Glass Co.
Phoenix Glass Co.
Wesco Supply Co.
Western Electric Co.

Heating

Phillips Insulated Wire Co
Simplex Electrical Co,
Standard Underground C. Co.
Vulcanized Plbre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.
Joints, Wire.
Cook, Frank B.

Acme Wire Co.
Magnet Wires.

and Wire.

Wire

Platinum,

Pole Changers,
Sandwich Pole Changer
Poles and Ties.

Co., The.

Central Electric Co.

Wesco Supply Co.
Flexible Shafts.
Stow Mfg. Co.
The

chines.
Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

Okonite

New York Insulated Wire Co

Lightning Arresters.

P.

Haller Machine Co.
Reynolds EL Flasher Mfg. Co.

Co. Ltd.

Poles, Arc Lamp.
Mott Iron Works,

Westinghouse

Engines. Steam.

Bissell Co.,

Phosphor Bronze Sm.
Seymour Mfg Co.

Pipe Bending Ma-

Munsell A Co., Eugene.
National India Rubber Co.

Lamp

Westinghouse Machine Co.

The

Manhattan Elec. Supply Co.
Mica Insulator Co.

Pt.

Jeffrey Mfg. Co.

&

Bain, Poree A May.
Phosphor Bronze.

Central Electric Co,

Elevators — Conveyors.

Bissell Co.,

Stow Manufacturing Co.

Plbg.

Chicago Edison Co.
Indiana Rub. A 1ns. Wire Co.

Central Electric Co.

Flashers.

Bissell Co., The F.
Central Electric Co.
Century Electric Co.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robbins & Myers Co.
Stanley— Q. I. Elec. Mfg. Co.

Vanderman

Central Electric Co.

Williamson
Co.

Alton Machine Co.

Insulators and Insulating Materials
American Electrical Works.

Diamond Meter Co.
Duncan Elec. Mfg. Co.

Patent Attorneys.

Machinery.

Insulating

(Recording and Testing.)
BisseUCo.,TheF.

Fibre.

General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Sorensen, P.
Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Alton Machine Co.
Devine 1 :o., Joseph

Electrical Instruments.

Engines, «a», Gasoline

Cutler-Hammer Mfg. Co.
Schureman Co., J. L.

Ft.

W. H.

Stanley—G. I. Elec. Mfg. Co.
Willie. G. M.

Westinghouse EL A Mfg. Co
Weston Electrical Inst. Co.

Subway.

A

Schott,

A Insurance

Inspection

Hartford Steam Boiler Inspection A Insurance Co.

Wells.

Lundy.

Roller.
Plgnolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Molding Co.
Wesco Supply Co.

Berthold

A
A

Machado A

Clay Works.

Nat'l Metal

Cross-Arms,
Brackets.

Northern Electrical Mfg. Co.
Ruebel
Sargent

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Crouse Hinds Co.
Fibre Conduit Co., The

Western Electric Co.

B.

&

Elec. Mfg. Co.

American Circular Loom Co.
American Conduit Company.

Allis-Chalmers Company.

Castings.

A

I.

Conduits.

Dynamos and Motors.

Central Electric Co.
Chicago Edison Co.
National Carbon Co.
Relilnger, Hugo.
Sneer Carbon Co.
Wesco Supply Co.

Cutter Elec.

Condensers, Electric.

Cope, T.

Supply Co

Western Electric Co.
Bells, Buzzers, Etc.

Spon

S p living:.
Anti Volt Mfg. Co.
Massachusetts Chemical Co.

Conduit Rods.

Rock Island Battery
Wesco Supply Co.

Dixon Crucible

pound.
Crollus A Son, E. R.
McLennan A Co., K.
Compound, Insulating and

Stanley— G.

Central Electric Co.

Manhattan

Commutator Com-

Wire Co

Roebling's Sons Co.. J. A
Runzel-Lenz Elec. Mfg. Co
Safety InB. Wire A Cable C

Simplex Electrical Co.
Standard Underground Cable
Co,

Wesco Supply

Co.

Western Electric Company.
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KEARNEY CABLE CLAMPS
CM.

In

P

and S Sockets there
positive

is

action

of

cam on make and break
You'll recognize that as
a strong feature
Also,

P

and S have a

large knot space in cap

Fig. I shows a bird's-eye view of a corner pole with two 600,000
cables turning a right angle with the aid of four Kearney Cable Clamps.
Fig. 2 shows the same conditions with the aid of spliced joints. Let
us compare the two pieces of work.
The work on Fig. 1 can be done by two line men in 30 to 40 minutes
without the services of a ground man.
No cable is cut. No solder or
blow-torches are used. All that is necessary is to clean off four inches
of insulation for each clamp, and clamp them to the bare surface of the

There

no waste cable.
Fig. 2 can be done by two line men, and a ground man
to tend the blow-torches and keep the solder hot, in not less than two
hours, maybe more. They must cut the cable in four places (maybe some
saw blades will be broken doing this). From 10 to 12 feet of cable will be
wasted at each splice (maybe more). Figure up this cost on 20 feet of 600,000
C. M. Cable. Then there is the solder and the extra tape and gasoline
needed. (Think of the danger of gasoline, not only to the men but to
property.) A splice creates line loss, and is never as good as the solid wire.
Kearney Cable Clamps are much cheaper, more durable, stronger, save time,
wire.

is

The work on

labor and material. Increase value of scrap cable. 25 or more will be shipped on 30
days' trial, freight prepaid. Ship them back if unsatisfactory. Pay for them
otherwise.

W.

N.

MATTHEWS &

This insures both an easy
and firm connection

P

Also

BRO. M "re"rf,C

"

Manufacturers

203

N 2d St -

S< - LoU ' S -

M °-

of

Stombaugh Guy Anchots
0-K S'eet Cutters
Hold Fast

Lamp Guards

Harsls Splicing Joints
Callahan Cable Rollers

and S have no weak

ALL PATENTED

points

Not one
They're Permanent and
Perfect
Substantial
and Sure

—

P

and S

Pass

International

Voltmeters

and

Ammeters

ARE BEST

® Seymour,

inc.

56 Boyd Ave,
Solvay, N. Y., U. S, A.
Sales Offices:

New

York

Chicago

San Francisco

Write for reasons and prices

International Electric Meter
330

W. Randolph

CHICAGO

St.

Co.

WESTERN ELECTRICIAN
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FOR ALL

STORAGE

Manufactured by

THE WILLARD STORAGE
BATTERY GO.
CLEVELAND. OHIO

BATTERIES

i

When

Storage Batteries

freely;

a man's

when he

ideas

electrical

flow

discusses electrical sub-

jects intelligently

and

you

glibly,

will be

pretty safe in assuming that he keeps in

for Central Stations, Electric Railways,
Isolated Lighting, Power Stations,
Signal Service, Train Lighting, Tel-

s 0RaGE
"«i«:DinAy» CELLS
i
'AMERICAN'
'RE THE BEST:

Send

(or descriptive Circular.

touch with electrical progress by perusing

AMERICAN BATTERY CO.,

the Western Electrician 52 time* a year.

ECT'D ia>9.

171

S. Clinton SI.,

Chicago,

ephone and Telegraph.

Write

for estimates

and information

on the reliable "Unit Accumulators."
.

national Battery

Company

FOR

i\

-DYNAMOS - FANS J
LIKE THEM
ENT CIRCUI

LL MADE
ALL DIU

"Otft-L

ELECTRIC STORAGE BATTERIES
NEW

THE BABCOCK & WILCOX

CO.,

85

35 FEDERAL STREET.

PHILADELPHIA, 1110-1112 north Am.
SAN FRANCISCO, 63 First street.
PITTSBURG, 1218 FRICK BUILDIN*.

fc*g

—

Liberty St., N. Y.

WATER TUBE
STEAM BOILERS

BRANCH OFFICES:
BOSTON,

MYERS C(Ky

&

SPRINGFlELD,>OHIO.

CHICAGO,;450 Old ColonyiBldg
BUFFALO, N. Y.
YORK, 1606 Broadway
SAN FRANCISCO, 623 Sansome Street

bld«.

NEW ORLEANS, 339 carondelet street.
CHICAGO, 1215 Marquette Bi.De.
ATLANTA, empire Bldg.
CLEVELAND, 706 New England Bio*.
MEXICO CITY, 7 AVENIDA JUAREI.
HAVANA, CUBA, lis 1-1 calls ni> Hadaha

STEAM

SUPERHEATERS
Our Book, STEAM, mailed

f re*

on application.

200 Pounds Working Pressure

JEM SHADE HOLDERS
Applied in a second
Self-centering
Four points of support
No loosening from shock

Rigid at any angle
No screws to lose
No tools required

Simple, Strong, Secure

(SEND FOE SAMPLES; 1%

JEM SHADE HOLDER

in.,

2H

in.,

3H

in).

CO.. 13 East 30th

St.,

New York

City.

FOR THOSE SICK LOOKING ARC LAMPS
Whose Inner Globes ore covered with a
BLACK DEPOSIT due fo poor Corbons we
would advise you

to

try

COLUMBIA
/ou will note an IMMEDIATE improvement.

National Carbon Company

Cleveland,

0.

November

3,
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Wagner
Main

Electric Mfg.
office

and Factory,

Company

St. Louis, U. S. A.

Switchboard Instruments
OF PRECISION

TYPES
Horizontal Edgewise

Illuminated
Non=Illuminated

Flush or Back of Board Mounting
Vertical Edgewise
Fan Shape
Large and Small Round Type

Our

They

Switchboard Instruments is complete.
in every respect the requirements of the

line of

fill

most exacting engineers.
Switchboard builders will find these Instruments

We

handsome

in appearance, absolutely accurate.
are carrying a large stock of standard Instruments
ready for immediate shipment.

Every Contractor should have a copy

of

our Bulletin 67=D

November

WESTERN ELECTRICIAN
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GREAT FORTUNES

'Vfv

FROM LITTLE SAVINGS CROW

SHELBY

a
y

LAMPS
Are Current Savers and Current Saved

is

Money Saved

$1.10 saved on one lamp, burned for 1000 hours, doesn't seem- to be
much money, but did you ever stop to consider what this means on a circuit
of a great number of lamps in the course of a year ?
The saving on lamps alone may mean the difference between profit and loss.
The only reason you use the kind of lamps you do is because you have
never taken time to consider how much you can save by using SHELBY.
and the manufacturers who have formerly sold you
45=WATT
lamps have never called your attention to this feature.

LAHPS

REMEMBER-A

Shelby 45-Watt

useful light as an ordinary

Lamp

gives as

much

lamp consuming 56 watts.

LET US SEND YOU OUR BOOK ON ILLUMINATION
AS WELL AS SOME RECENT TESTS BY

PROMINENT ENGINEERS

THE SHELBY ELECTRIC COMPANY
Nos. 6

NIW YORK

TO

CHICACO

30 HIGH STREET, SHELBY, OHIO
PHILADELPHIA

BOSTON

SAN FRANCISCO

DETROIT

1906
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General Electric Company

1

Single=Phase Railway Apparatus

Interurban Car with General Electric Single-Phase Equipment for A. C. and D. C. Operation.

Every argument advanced for singlephase traction needs General Electric
apparatus for its successful demonstration

Sprague General

Curtis Turbine Generator reliability

is

mul-

guarantees
greatest freedom in the use of
cars or trains on alternating
or direct current.
A simple
transfer, automatically made
without stopping, allows continuous travel from system to
system.

assurance of un-

failing current supply.

General Electric Transforming

and switching apparatus has
standardized modern practice.

GE

Electric

tiple unit control

catenary line construction

permits

smooth

high speed
continuous

GE

with

single-phase

railway

motors parallel in excellence
the world's standard
(GE)

trolley

wheel contact.

direct current motors.

Cab Interior

of

Single-Phase Interurban Car with

GE Equipment

Company's
electric railway apparatus reinforces every
economy of single-phase railway operation

The

simplicity of the General Electric

1125

Chicago Office:
rionadnock Bldg.

PRINCIPAL OFFICE:

SCHENECTADY,

N. Y.

Sales Offices
In
II

All

Large Cities

lllll—l—

MM

November
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EDISON LAMPS

a money-saver and a practical de-

is

vice for operating annunciator systems,

and

gaslighters

alternating

available this instrument

for bulletin.

THE WESCO SUPPLY CO.

GENERAL ELECTRIC COMPANY
Lamp
Main

N.

Worth, Texas

Ft.

Sales Office,

HARRI50N,

Miniature Lamps.

kinds,

"EVERYTHING ELECTRICAL"

Over 25 Millions Annually Sold

Street Series Lamps.

is

Write

tage.

Regular Multiple Lamps.

all

can be employed to immense advan-

all

others in the end.

AH types and varieties.

of

bells

without expense after
once installed. Wherever an all-day

absolutely

Do Your Lighting
They

1906

ADAMS SECONDARY GENERATOR

LET

cost less than

3,

ST. LOUIS,

MO.

J.
(511)

The insulation

is

you buy only the

the most important part of your
best.

machine— be

Of

sure

MICA

Cheap insulation cannot be good insulation.

MICABOND YOU CAN BE SURE YOU
HAVE THE BEST-OUR GUARANTEE IS BEH IND IT

IF IT'S

.

CHICAGO MICA CO.
Cope's

Patent

Rememfcer these rods have 00

Quick

Valp&.raaso. Ind.

notion.

list

ofpersons

CHICAGO

M.

1.

C, Compound, Empire

For Years

Paper.

That!.

the

Standard.

CO., Originators
MICA INSULATOR
CHICACO

These Couplings are ol Steel and
are made in the best possible manner.
Write for

NBW YORK and

Micanite, Luiotapt..

Cloth and

tost

Prices

EUGENE MUNSELL AND GO.

INSULATION

Rod

Conduit

Coupling

Qualities, In any

all

Form at Lowest

NEW YORK and

using thes*

rods— 26,000 Bold since May 1902. Mad*
in 3 ft:, and 4 ft. lengths.
Price, 3 It. 7s cents, 4 ft. 85 cente.

Patented February

T.
3244

J.

24, 1903.

OOI

BIJUR BATTERIES

PHILADELPHIA, PA

North Fifteenth Street

Write for Information

GENERALSTORAGE BATTERY CO
General Offices, 42 Broadway, N.

ARTISTIC PORCELAIN COMPANY
TRENTON. NEW JERSEY

Works, Boonton, N.

Man\ifa.cturars of
3-in-l

REGO FLASHERS

VOLT-

AMMETERS

Measure low and high voltages<
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for cat-

Electric Specialties in High

alog of portable and switchboard voltmeters and ammeters.

L. M.

Grade Porcelain
We

manufacture a beautiful quality of white, thoroughly

pointers

on electric signs.

Reynolds Electric Flasher Mfg. Co.
191 Fifth Ave., CHICAGO

New York

WANTED

vitrified,

tough porcelain, especially adapted to electrical purposes.
respondence solicited and prices quoted on application.

Are easy to selL You make a fine profit.
Everybody with an electric sign wants orja
Write us today for particulars and prices. Also

PIQNOLET

78-80 Cortlandt St.

Y.

J.

You Who are Troubled with Sparking mod Cutting of Commutator* to Use

Cor-

The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

PREVENT CUTTING.

Villi Mot
The Brushem . .

Absolutely

L

.

-

EMIL R. HOFFMANN
MODEL AND MACHINE WORKS
Experimental Work a Specialty

71-75

W. JACKSON BOUL.

The

Tel.

It

BO

„
For Sale by

BEST TOOL CHEST
of

mauvV

American Sheet

new catalogue
Joint
all

Vanderman

Steel,

of

and

Plumbing

k.

ikiniuiiu &
«
Mclennan

/in
go.,

Sol6 Manufacturers,
Room411,InterOceanBIdg.,130DearbornSt., Chicago, III.

MARKET

Freight allowed on chests east

Write us today on postal card for our

specialties.

jobbers in

&

.

Oak and Vander-

Tool Chests, Pipe Bending Forms,

Runners and other

dealers

$S.OO per Dozen

Supply House., or

on the

Connecticut

Patented Construction.

of the Mississippi River.

all

FREE Sample Stick.

C HICACO

Main 1664

Made

The

Cta. per Stick.

Cum

will put that high gloea on the commutator 700
have bo long sought after.

the

Our goods

Vises,

are for sale

by

United States and Canada.

Heating

Co.,

Willimantic,

Conn.

November
FRANK
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Pro.

EUGENE

R.

PHILLIPS, V. P. C. H. WAQENSEIL, Tress.

C. R.

13

REMINGTON, Jr., Sec

DIRECT CURRENT

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, K

I.

SHOP TOLAMPS
WEAR

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
New

BUILT

CABLES FOR AERIAL AND UNDERGROUND USE.
Yobk Stobb, W. J. Watson, 26 Cortlandt St

FEATURES

Chicago Office, F. E. Donohoe, 135 Adams St.
Montbeal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES AND FACTORIES, PH ILLI PSD ALE. R. I.

Antf-Volt
,

TY [Interest
S ° gi ?K1c'E
For Pot-Heads, Wire Joints, Armatures, Field

INSULATING COMPOUND Anti-Volt MU. Co.. 72 and 74 Waba.K

Indestructible

YOU7

Coils.

Colls, etc.

Accessible parts.
Ave.. Chicago

Simplicity of
Construction.

NATIONAL CODE STANDARD

Low
Low

Cost of
Maintenance.

"0. K." Weatherproof lire.

Catalogue Ready

Slow-Burning Weatherproof

Manufactured By

and Ideal lire.
Prices

Initial Cost.

AMERICAN
ARC LAMP CO.

and Samples on Application.

KALAMAZOO,

Phillips Insulated
Office

MICH.

Wire Co,

and Factory: PAWTUCKET,

R.

THE W.
I

U.S. METAL

POLISH

Accurate Tachometers

WM

scales

graduated

defects
of the
old

in

style

accordance
with
customer's

instru-

require-

ments

ments.

are
eliminat-

adaptable

They

ed.

Massachusetts Chemical Co.
MASS.. U.

WaJpole Rubber Works
Wtvlpole Va.rr.ish Works
Eloctrlo Insulation Laboratory

No, 50 Armature Varnish
M. C. Paint No. 1

M.

No
or
delicate

S.

A.

Pioneers of Liquid and
Rubber Insulating Compounds

ARMALAC
Special ARMALAC

Insulating Cloth
Friction Tapes (all kinds and sizes)
Splicing Compound

Waterproof Friction Tape

Compounds

advertises, the greater his busigreater his business, the more he

wide
of

our many
types
furnished

speed
v a r 1 a-

application.

range

Send

1042

pages of
matter and

3,000,000

or about

upon

tions.

trician published

J575 illustrations.
This is 3 \ 26 columns

machinery.
Full particulars of

isms;

Elec-

reading

rotary

mechan-

The Western

LARGE

The more a man
ness.
The
advertises.

In 1905

Moulded Rubber Goods

C. Paint No, 2, Electrical
Transformer and Cable

are

to all
classes
of

springs

CO., Agents

W. JACKSON BLVD.

lilNil

WALPOLE,
All
of the

CARTON

8-1 32

Hoffman

OPERATES

Vertical

1

CHICAGO
Geo.W.

l1,f.lH1UH>ll

Absolutely

R.

I.

words.

for

catalogue.

amount

Equivalent in
to

23 average

$2

technical

On

the

book basis $46

worth given

Tachometer & Instrument
COMPANY

Niagara Falls, N. Y.

To replace 5H-ampere
No.

66—6

scriber,

send in your

The Holophane Company, Sales

now.

Watts

D. C. enclosed arc lamp.

No. 65—5 Light, $22.10
Light. 923.40
list prices and do not Include lamps.

These are

— 600

$3.

are not a sub-

order

Holophane Reflecting Arc No. 66

for

you

If

NIAOARA

Books.

No. 64—4 Light. 920.80
Writ* for Discounts

Dept., 227 Fulton St.,

New York

Western
507 Marquette

Electrician
Building, Chicago

'

.
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WAKTED, FOB
similar

ments

words or

{50

$fJ0 an

words jc

each.

advertiseWANTED
$1.00 an
in-

words or less),
words

ijo

advertise-

less),

additional

insertion;

POSITION
ments

SAL.E and

WAST COLUMN

2C each.

sertion; additional

WANTED

POSITION

ELECTBICAL A5TI» STEAM MACHIXKIIY, GUARANTEED, and at a
PRICE

considerably lower than for
the same apparatus purchased from
the manufacturers.
DIRECT tOHTBIECTEI* A. C. HIV ITS.

—400

K.

W. Westinghouse generator ,60

cycles, 2-phase, 1,150 volt, 150 RPM,
direct connected to Williams vertical

As assistant manager supply department or
superintendent of warehouse and shipping department for railway, lighting and power supplies. -I have been over twelve years in present
position; am thoroughly qualified and an expert
in my line; strictly temperate and reliable; un-

questionable references; salary. $1,800 ppryear.
Box 663 care Western Electrician, 507 Marquette Building, Chicago.

non-condensing engine 18x26.
6399—250 K. W. General Electr c generator, 60
cycles, mono-cyclic, 2,400 rolt, 200 RPM.
direct connected to A mes horizontal, compound engine, 15A and 26x18.
8659—150 K. W. Westirighouse. 60 cycles, single-phase, 2,200 rolt. 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

BELTED

WANTED

POSITION

MACQOVERN &

ROSSITER,

6770

As contract agent.assistant to general manager
or manager of commercial department; eight
years' experience in central slatiou work. Address Box 664. care Western Electrician, 507
Marquette Building, Chicago.

A. C. GENERATORS 60Cycle, 8-Phase.
8476-450 K. W. Stanley, 2.200 TOlt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,
class 12-150-600.

1136— 100 K. W. General
type A. T.

1448—70

B., class

WANTED

Electric. 2,300 volts

8-100-900.

K. W. Thomson-Houston, 2,200 volt,

class A-70,

November

515 RPM.

CO.,

Inc.

FOR SALE —
Lights.

1763—240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232—75 K W. Westinghouse 2,200 volt, 720
EPM.
60-Cycle, Single- Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16

465 RPM.
7634— Three 180 K.W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
1823-150 K. W. Genera] Electric, 1.040-1,150
poles,

type A. M., class 12-150-600.

volts,

1219—75

K.

W. Westinghouse, 2,200 volt, class

10-75 900,

volts.

1279—120 K. W.

Westinghouse, 1,100-2,200
12-120-1375.
General Electric, 2,300 volt,
type A-6, class 12-90-1250.
volts, class

K.

1
1

2
1
1

2

3
1

2
2
1
1
1
1
1

2

2

125-133-Cycle, Single- Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

1344—90

W.

ALTERNATING CURRENT MOTORS.
25-cycle, 60-cycle, 133-cycle,

single-phase, 2-

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quoie you low pricts.

Machinery For All Power Station
Purposes.

1
1

1
1

2
2

1

tf

Complicated and Difficult Dies

i

tf

and tools, heavy punch press and sheer
work, accurate machine and novelty

Park

PI.

and

14

ments

188 Fifth

St.

Factories: Jersey Gity,

N.

J.;

Ravenna,

*

*

*

2*

Favorable

Good

shaft.

to the

most

MADISON, WIS.,

V
Pa.

R.

R. R.

full

CLAIR,

c.

j.

Industrial Commissioner,
I

Park Row, Chicago,

III,

The more a man

f

3£

j

f

?

?

j

£

advertises, the greater his busigreater his business, the more he

ness.
The
advertises.

FOREE BAIN
Telephones
Patent Lawyer and Expert in Electricity and Meclianlcs Automatic 3792
29 Years' Practical Experience as Electrical and
Harrison 792
Mechanical Engineer and Expert In Patent Causes

There's No Friction

FOREE BAIN & MAY

with the Fibre-Graphite Commutator Brush
Being 90 per cent, pure graphite, it insures
low resistance, no sparking undera varying
load, and longer wear. There is no greasing
required. The Fibre-Graphite is therefore
the most economic brush on the market.

Send

for price

list.

HOLMES F1BRE-GRAPHITE MFG. CO.
5155 Wakefield

Street.

Germantown. PHILADELPHIA.

Suite 947-48-49

Grlmshaw

Raven White Core.

and carry the above

NEW YORK

TRADE-MARKS on our tags.

New

T.

MAT,

JR.

Monadnock Block

DATCUTC
rAltni5

and Trade Mark Causes
Swedish-American Telephone Co.
West Jackson Boul., Chicago
Earth Manufacturing Co.
Elevators, Milwaukee, Wis.

The Knickerbocker Company
Dust Separators, Jackson, Mich.

Twin City Rapid Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

Raven Black Core

Grlmshaw and Competition Tapes and Splicing Compound©

INSULATED WIRE COMPANY,

MAIN OFFICE:
118 Liberty St.,

Weaiso manufacture

GEORGE

Patent Lawyer and Solicitor of
TJ. S. and Foreign Patents

Chicago

Trade Marks, Labels, Copyrights— Corporations, Patent
REFERENCES BY PERMISSION
Hon. James H. Eckels
American Terra Cotta and C. Co.
Ex-TJ. 8. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip. Co.
Hon. Edw. S. Lacey
Ex U. 3. Comptroller of Currency and H. H, Gross, Prest., Chicago
Atlas Railway Supply Co. and
Bankers National Bank, Chicago
Jas. G. MoMichael, Prest., Chicago
Hon. Charles G. Dawes
Ex-TJ. s. Comptroller of Currency
Automatic Fire Protection Co.
Central Trust Co. of 111 Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-TJ. S. Secretary of the Interior
Atlanta, Ga,
Bankers National Bank, Chicago
,

&

R.

informatibn and descriptive pamphlet address

For

V

MOTORS AND CEILING FANS

14. 116

Communities,

YAZOO & MISSISSIPPI VALLEY

U. S. A.

-

•

pass inspection

Rates,

Conditions,

AND THE

CO.,

403-406 Atlas Bldg., 604 Mission St.,
29 Broadway, New York.
San Francisco, Cal.
21 East Fifth St., St. Paul, Minn.
200 Equitable Building, Boston, Mass.

SINGLE-PHASE SELF-STARTIM

OUR WIRES

Chicago

i:

ON THE LINES OF

DISTRICT OFFICES: 425 Monadnock Block, Chicago, 111.
801 L*nd Title Bldg., Philadelphia,
1236 Wells Bldg., Milwaukee, Wis.

MANUFACTURERS OP

ALL

Freight

Labor

Healthful

machine users.
No. 2532— Box Type Machines

critical

ENGINEERS— MANUFACTURERS

Ohio

MO.

CO.

Streets*

Satisfactory Inducements,

NORTHERN ELECTRICAL MFC.

Ave

CENTURY ELECTRIC CO.

ST. LOUIS,

and Lincoln

THE ILLINOIS CENTRAL

CHICAGO:
Murray

*

Relied upon by Crane and Hoist manufacturers supplying equipBulletin

17

Western
Western

OFFERED
LOCATIONS
WITH

EyeryMy

NEW YORK:

1450
1800
2500

designed for Crane Work and other severe power service. Built
completely enclosed, rugged, readily accessible and designed with

heavy

for

&

Northern Box Type Motors

CO.,

111.

Electrical Supply Co.

Electrical

,

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

Light and Pumping Plant in growing town of northern Iowa. Good reasons for
selling.
Good city contract and franchise.
For particulars
Will require about $10,000.
address Box 662. Western Electrician, 507
Marquette Bldg., Chicago, 111.

Something

110 New Ens-land, M. P.
110 Akron, M.P.
300 Westinghouse, M. P.
340 Western Elec. M. P.
400 Westinghouse. M. P,,22K K. W.
450 Sprague-Lundell, M. P.
450 Gen. Elec., M. P., comp.
450 Western Elec, M. P.,comp.
540 C.
C. , M. P. , 30 K. W.
540 Westinghouse. M. P., 30 K. W.
700 Commercial, M. P., comp.
800 Gen. Elec. M. P., comp.
900 Wagner M. P., comp.
1100 Triumph, M. P., comp.
1300 Card. M. P., comp., 72 K. W.
1300 W. Elec, M. P., 75 K. W.
1350 Gen. Elec. M. P., 75 K. W., 6 pole, direct con-

GREGORY ELECTRIC

FOR SALE

Manhattan

60

Cor. 16th

An Electric

VENDING

Crocker-Wheeler.
Roth, M. P.
Hobart, M. P.
80 Oocker-Wbeeler.
86 Hobart, M. P., new.
100 Hobart, M. P., eomp,
16

50

nected to Ames tandem comp., 11x17x12 auto
ntaf.ii- engine.
General Electric, M. P., comp., formH,85K.W.
Electric, M. P., comp., 6 pole, 100 K.W.
1
Electric, M. P., 150 K.W*,. comp., direct
connected to Ball and Wood, tandem comp.
engine.
We are now located in our new shops, the largest
repairshopsin this country. Send for our Monthly.
Bargain Sheet, showing complete stock with net prices
1

The undersigned will pay $1.00 per copy for
six copies of the Western Electrician of May
Address Box 665, care Western
21, 1898.
Electrician, 507 Marquette Bldg., Chicago, 111

construction. MULTI198 S. Clinton Street, Chicago,

Bargains

VOLT DYNAMOS

125

60-Cycle, 2- Phase.

1906

3,

York.

BRANCHF^-.

CHICAGO:

SAN FRANCISCO:

BOSTON:
7 Otis St.

766 Folsom

St.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
High-Crado Machine
Work

of All

Kinds

Correspond ence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

.

I

November

3,

1906
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BUSALD C JACKSON. C.
B. JACKSON, M.

WILLIAM

*

•HiniciN

iHiin

tiimcDH

HIGH TENSION TROUBLES ?

Noinnxa
uicHimot tMimiti

•« «licthio«i

or
aeeiiTr or civil cn«incchc

r

EXPERTS

ENGINEERS.

AND

IMPREGNATE.

WADIHOH WIS,

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any C. P.
lamp at any height or angle.

NOW

GIVEN

ATTENTION

Electrician Publishing Co.,

428 MOONEY-BRISBANE BLDC.

tall* 607 Marquette Bldg.,

AN ORDER FOR ONE STANDARD PACKAGE

Send

at

once

money can be
PRICE LIST and

you

for

that

INCANDESCENT

LAMP

saved.
particulars

SAVE TIME, BOXES AND MONEY

USE
The Holden Guy-Anchor

Bo np

to date. Use them. Write
for bulletin giving mil particular*.
UTICC
Bosierl Electric Construction Co.,"M.T.

OX

CO.

DANVERS, MASS.

OSSERT
Drawn steel. One blow of a hammer elves clean round hole. No Qling-

CHICAGO

BOSTON

Renewed Lamps"

will prove to

CIVIL.

Book Oroers
PROMPT

Boston, Mass.

"Boston

ELECTRICAL,
STEAM,

HIGHLAND PARK COLLEGE, OES MOINES, IOWa

DEVINE CO.. BUFFALO, IM. Y,

J. P.

FRANK W. MORSE
St.,

1906

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

MR

LARCEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURQ-SYSTEM.
INVESTIGATE-YOU MAY BE SURPRISED.

Room 30 1, 116 Bedford

3,

MECHANICAL,

Engineering

K,

BtCHBHS
nu.eiii institute

November

NONE BETTER

1

The rods are of one piece
No welds nor threads to weaken them
Greatest surface in ground

A

15 -inch Anchor squares up in a 6 -inch
hole, over 55 square inches in solid earth

L

IFAKKSLEWE
Reg

U. S Pat.

MOST INEXPENSIVE AND
BEST ANCHOR MADE

Office

Pat. Jan.

Specialties

JOHN

L.

GLEASON.

Manufacturers

SOW AN

WK\\K»i<V<

....

DBS MOINES. IOWA

and Manufacturer

Patentee

JAMAICA PLAIN

Write for Circular

1906

THE HOLDEN ANCHOR

Send postal for booklet
and prices to

'UiXLV^

9,

MASS.

AS YE SOW SO SHALL YE REAP
ADVERTISING APPROPRIATION AND YE SHALL REAP INCREASED BUSINESS

.K«feU*S>

f^H^^^#p«
S*K&S&ab >jyu

CO.

.

November
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CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

BUCKEYE ENGINE
SALEM. OHIO.

&
W.

-\asivi,

ILL.

Dearborn Water Treatment
made

suit the

to

Send gallon of water

DEARBORN DRUG
228-234 Postal Telegraph Building, CHICACO,

17

case takes off the scale,

for analysis.

CHEMICAL WORKS,

EDOAR,

Flounder.

Telephone: Harrison 3930 and 393

DOES THE WORK

Co.

Dixon's

U.S.A.

aphite Brushes
Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

™

C onven lent— Non-C orrosive— Elf ectlve

We also make

Joseph Dixon Crucible Co.

the famous Crolius CommutaCompound; eliminates sparking and all
commutator troubles.

tor

E. R. CROLIUS
6419 Peoria Street
-

& SON

*

-

CHICAGO,

ILL.

'

--"--=-•

-'•

IN

ANNUAL STATEMENT

PHOSPHOR BRONZE SMELTINGCO.ljMiTED,
2200 Washington ave.,Philadelphia.

/X

/dELT«\

— DELTA
METAL
STAMPINGS

CASTINGS,
ORIGINAL and

JEFFREY

K

Sm >

and
Mane-Be

FORGINGS

iw

thf

LJ

!=:

FOR CATALOGUE,

DREDGES

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

$

RESERVES
ASSETS

The Hartford is now doing nearly nine-tenths of the Inspection and Insurance of Steam Boilers in the New England States, and nearly two-thirds of the
entire amount done throughout the United States.

THAT

IM
f*.

and does

The Hartford is the only company whose entire assets and resources are
held exclusively for the protection of steam users, and the payment of losses
occasioned by the explosion of steam boilers, and for no other hazard whatsoever.

IS

WHY WE HAVE

THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

MONAI tNOGK

HOI

IT

of,

The Hartford is the only company whose entire talent and energies are
applied to the study of steam, to the scientific construction and installation of
boilers, and to their periodical inspection by expert mechanics.

WRITE FOR THE STORY OF "DISTRICT STEAM HEATINC

EVI

500,000.00
1,261,459.69
1,926,686.81
3,688,146.50

The Hartford is the only company which makes a specialty
exclusively, a steam boiler inspection and insurance business.

XPERIENCE
EL
CKPOI

1906

SURPLUS

"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

1,

CAPITAL

T,HE

'

-'1

'

HARTFORD STEAM BOILER
& INSURANCE COMPANY
JANUARY

/^.W^J??W'

-U^J^^
W
v-r

INSPECTION

39th

\

SAGO,

"V

II

SAMSON TURBINE
We

of tests of a 45-inch Samson Turbine installed
This turbine was built
in the official testing flume at Holyoke.
from the same patterns as those we sell to our customers.

show below record

Gateage.
Pull

%

%
H

THE JAMES LEFFEL &

CO.,

Head.
15.00
15.04
15.11
15.88

307 Lagonda

N

1906

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

reg.trade marks

-

^

OXX

1866

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

I

E. P. M.

Cu. Ft. per Sec.

144
138
128
131

173
155
133
113

Street,

H. P.

241
224
191
163

Efficiency

82.03%
84-55%
83.68%
80.25%

SPRINGFIELD, OHIO,

U. S. A,

—
WESTERN ELECTRICIAN
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There are

work

a

THOUSAND THINGS

that can be

done

BETTER

in

CHEAPER

conduit

and

November

3,
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EVERY

business house and institution should be
equipped with a complete system of telephones, connecting all departments. The value of such a system canT
not be overestimated it saves time and money everyday.
;

with

CONDULETS
than you are

now doing them.

of the

Designers

Highest

and

Type E

Grade

Builders
for all

Condulet

of

2-Wlre Cover

Classes

Telephone
af

Apparatus
Service

Type B
Condulet
3 -Wire Cover

Iron Box Hotel

COVERS
INTERCHANGEABLE

Wires come out as you want them to come out
straight to the cleat, motor, meter or anything
else that you wish to run to.

Type Telephone

Stromberg-Carlson Quality

is

Standard;

its efficiency

and durability are the highest. Estimates promptly
furnished on complete telephone systems for hotels, manufacturing plants and institutions of all kinds.
Special
equipment for steam, electric and interurban railways
and mining systems.

Crovise- Hinds Co.

Write to-day for booklet W2-E.

CHICAGO OFFICE:

70 W. Ja.ckson Boulevard

Stromberg-Carlson Telephone

CHICAGO
NEW YOR.K

SYRACUSE

CINCINNATI

DUNCAN

M

FOR

ROCHESTER,

Mfg.

CHICAGO,

N. Y.

Go.
ILL.

THE
PIONEER
LIMITED
between Chicago and
the Twin Cities. Leaves Union Passenger
Station, Chicago, 6 130 p. m. daily, via the
Is the preferred train

DIRECT CURRENTS
ALTERNATING CURRENTS

CHICAGO
READ

IN

MILWAUKEE & ST. PAUL
RAILWAY

WATT HOURS
KILOWATT HOURS

Arrives Union Station, St. Paul, 7:25 a. m.
and Minneapolis 8 a. m.
Other trains for

OR

DOLLAR AND CENTS

Twin Cities leave
p. m. daily.
the

8END FOR BULLETINS

DUNCAN ELECTRIC MFC.
LAFAYETTE,

IND.

at 9

a.m. and 10:30

"LONGER, HIGHER AND WIDER BERTHS."

CO.

F.

A. MILLER,

General Passenger Agent,

Chicago.

November
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A SMALL

Results are what Count
Everybody connected
change

—subscribers,

demands

in

any way with a telephone ex-

management, and stockholders

—

results.

demand results in the shape of good
management demands results in the shape of
good service and economy of operation and maintenance;
the stockholders demand results in the shape of profits,

The

subscribers

service; the

regular and substantial dividends and stable stock values.

The Automatic is producing results that
body. The telephone equipment that will
body

is

satisfy everysatisfy every-

One of these cabinets received an award at the Pan-American
Exposition. This cabinet will go well with the finest office
furniture.
It has front and rear panels made removable so that
all apparatus is easily accessible for making connections.
make a large variety of these small switchboards for use
in Factories, Department stores, Hotels, Apartment buildings,
Hospitals, Railroad offices, and all similar places where good

We

service

is

required,

Our "Bulletin No. 11-F"

Do not delay. Write to.
day for our bulletins and

gives a complete description of all our cabinets
of this class.

estimates.

the kind you want.

Our Automatic system has been adopted

in the follow-

ing cities:
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.

Auburn, N. Y.
Battle Creek, Mich.
Bellingham, Wash.
Berlin,

COMMON BATTERY SWITCHBOARD
IS A GOOD PAYING INVESTMENT

Germany.

Buxton, Iowa.
Cadillac, Mich.

Champaign,

111.

Chicago, III.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Pall River, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Hastings,

Richmond, Ind.

Neb.

Havana, Cuba.
Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.
Miamisburg, Ohio.

Mount

Olive,

111.

New

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.
Santa Monica, Cal.
Sioux City, Iowa.
South Bend, Ind.

Spokane, Wash.
Mo.
Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.
Urbana, 111.

THE BEST

CHEAPEST

St.

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.
Wausau, Wis.
Westerly, R.

U. S. A.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
You Are
a Regular

So,

Customer
If

Capacity for 320 Common Battery lines and 10 Common Battery
cords (minor relays), 5 Common Battery Trunks (major relays),
1 operator's telephone set complete, 1 battery switch.

KELLOGG SWITCHBOARD & SUPPLY CO.
Congress and Green Sts., CHICAGO
=

CHICAGO,

If

No. 2210 Cabinet

I.

Wilmington, Del.
Woodstock, N. B'., Can.

Co.

Sts.,

ONLY

THE

IS

Springfield,

Automatic Electric
Van Buren and Morgan

WE MAKE

THE BEST

Not, Will

You

Allow Us to Send a

Sample?

INTERNATIONAL TELEPHONE MFG. CO.

CHICAGO

PHILADELPHIA PA.
Keystone

Tel.

Branch Offices

:

CITY, MO.
KANSAS
1314 Main St.

CLEVELAND,
O.
Electric Bldg.
LOS ANCELES, CAL.

BIdg.

818 W. Second

St.

Reduced Telephone Rates
IN CHICAGO
If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:
50

calls

per month

:

:

Next additional 50 calls in the month
Third 50 calls in the month
All calls in the month beyond 150
:

:

:

$5.00
5 cents each
4 cents each
3 cents each

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

AMERICAN ELECTRIC TELEPHONE CO.
6400-6600

State St., CHICAGO, ILL.

Two-party

$75.00 per
60.00 per

:

:

:

line

:

annum
annum

NICKEL SERVICE:
Direct
Direct

line,

20 cents per day, including 4

line,

15 cents per day, including 2 calls

Two-party
Two-party
Two-party

calls

5 cents per day, including 3 calls
10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
#1.00 per month
Extension telephones
line,

1

line,

:

:

:

CHICAGO TELEPHONE COMPANY,
COend for Bulletin 13

COlVirLETE

W

RAILWAY TELEPHONE SYSTEMS

203 Washington

Street, Chicago.
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GEST'S

ORANGEBURG

Patent Cable Racks

FIBRE CONDUIT

Used by the
Electric

Light

Mb^S

nies in the country
PRICES

Systems

and

Telephone Compa...

For Underground

largest

ON APPLICATION

THE FIBRE CONDUIT COMPANY
ORANGEBURG,

N. Y.

Write for Catalogue

=

WE HAVE CAUSE
TO BE PROUD OF OUR

=

MOTORS AND GENERATORS

G. M.

-

GEST

Let us send you a list of users in the Chicago
It is an eloquent proof of the confidence
our customers have in
apparatus.

territory.

C"W

Bulletin No. 63

Expert Electrical

:

T gives

users.

COMPANY

NEW YORK

CINCINNATI

ALTERNATING AND DIRECT CURRENT MACHINERY

277 BROADWAY

UNION TRUST BLDG.

AMPERE, N. J.
CHICAGO OFFICE, OLD COLONY ELDG.

d}_ <St>

CIRCUIT

VH

BREAKERS

\^SS\ ALL STANDARD TYPES AND
BUILT TO SPECIAL DESIGNS
\lSft

\

BHBj

The Switchboard Equipment

JPsTfiBj

BETHLEHEM,
Ask

'^^SjMV
CLEVELAND: Crosby,

is

o/C-W

Subway

Contractor

"Flexduct"

list

that high standard required in all high-class work.

It is

very

Craft

&

ior Bulletins

CHICAGO: Francis Raymond

Co.

flexible,

a.

PA.
and Low Prices

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct

'

......

the National Code Standard.

It

does not deteriorate, always usable to highest degree

NATIONAL HETAL HOLDING

Fxilton Building.

CO.
PITTSBURG. PA.

November

3,
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The Edison

J5

Prometheus
Electric

BATTERY
A Good

Sailor

Cooking

And
Heating Apparatus

SELLS AT SIGHT

won-

The Edison Primary Battery
sailor, as

appears by the following

"In connection with your
NEW YORK

is

a good salt-water

letter:

and the per-

Batteries,

LOS ANGELES.

work

fect

^\

the far East (and

I

Lamp

In Iron

Arc

service

Brackets
ORNAMENTAL

SUPERIOR

much

a very

we have

than any batteries

In

longer and better

Design

or

ever tried,

Workmanship
And

known.

ELECTROLIERS

"Thanking you

buildings,

last order,

In bronze and Iron

Yours very

THEJ.LMOTT
IRON WORKS

Finish

prompt attention to our

for your

we remain

Catalogues on application

and Seventeenth

find that

properly installed, according to your very simple

directions, they will give

Lamp

Fifth Ave.

we

Looks Right

It

takes these steamers from six to

it

seven months to complete a voyage),

when

Poles

for public
hotels, etc

BECAUSE

used these batteries for four years on ships running to

Ornamental. /{§\

X Arc

wish to say that we have

thereof, I simply

The Rich Marine

f

STAYS SOLD

IT

truly,

Fire Indc. System Co.

Wm.

(Signed)

Rich, Gen. Mgr."

St.

New York
Copyright, 1905

Copyright, 1905

by TheJ.L. Mott

by TheJ.L. Mott
Iron Works.

Iron

Wurks

TUB BEST MADE

BECAUSE

TIME
SWITCH

Now any

battery dealer can see that

if

the Edison

on the market,
for turning

off

the current; op-

erated by an
eight days'

likewise please customers
glar Alarms, for

clock.

SOREMSEN

15 Durham

PI.

BROOKLYN, N.Y.

Fan

Motors,

Makers of all styles of

Expansion Bolts

Toggle Bolts

Enameled Rings and

Drills

mm
Send
147 Cedar St.,

NEW YORK

will

it

Bur-

for Fire or

Slot

and

Machines

for

Running

Phonographs,

The Edison

stands up to

We

its

Cell

is

its

guaranteed

can further demonstrate to you that

cheapest form of battery energy.

It is

it

life.

is

sell,

Renewals are Cheap

it

the

Cheaper Than Any
And Can Be Effected

the best battery

it
makes permanent customers
educational
advertising we help you
by
and because

to

Consumption
Greatest Durability

or

absolutely dependable;

duty to the end of

Embodies

Highest Efficiency
Lowest Current

X-ray Outfits or Electro-Medical Use,

indeed for any purpose to which primary batteries are
applied.

Star Expansion Bolt Co.

when used

service,

Sparking Gas or Gasoline Engines,

for
P.

It

Cell gives Mr. Rich good, satisfactory

both because

Oim

The SPOT

to sell.

for Catalogue

Lake St.,
CHICAGO

142

Send

for samples of our advertising
literature

PROMETHEUS
ELECTRIC CO.

the

Edison Mfg. Co.
7 Lakeside Avenue

ORANGE,

N.

J.
Manufacturers Of

31

Union Square,

New York

304

Wabash

Ave., Chicago

25 Clerkenwell Road, London, E. C.

Cooking and
Heating Apparatus
Electric

240 East 43d

St.,

New

York

WESTERN ELECTRICIAN
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The Lindsley Brothers Company

Idaho Cedar Poles

Producers and Shippers of

WESTERN CEDAR POLES
And Manufacturers

COAST POLE

PACIFIC

TIES.

& JENNINGS,
ST. LOUIS.

RED CEDAR,
CYPRESS.

Chemical Building-

YELLOW

SONS

M. LOUD'S

THE PORTER CEDAR

INQUIRIES

ALWAYS

.ofWhi'teCectar
ar J

^Producte

J

7

W

F. Bissell

WHITECEDAR
RED CEDAR

'SPECIAL PBiCEe OK SMALL POLEOr

I

I

"Practical and to the Point"
ALL THAT NEED BE SAID OF

THETELEPHONE HAND-BOOK
By Herbert Laws "Webb.

Cedar

TRADP HARK

Cloth,

The book

C0. F

507 Marquette Bldg..
CHICAGO.

We

in

100,000-150,000 aftor
in

1st.

POLES
t$

7j

«hd

TIES

50,000 Trolley Ties at

Bay City yard.

MONROE, MICH.

KANSAS CITY, (VIO.
?£ OAR PQl£3
CSTASLlSKEO

1662

WM. MUELLER COMPANY
MARQUETTE BL0G.CMICAQO.
SEVEN DISTRIBUTING TAHOS

1211-12-13

TORREY
CEDAR CO.,
CLINTON ViLLE, WIS.

ship more Idaho Poles than

all

I

Poles

other dealers combined

WESTERN LUMBER and POLE

CO., Denver, Colo.

Oak

The more money you spend in advertising the more money you have.
The less money you spend in advertising the less money you have.

MICHIGAN WHITE CEDAR YSf\
BEST TO LAST.
40,000 Poles
slock.
W* \
^^J
April
We h»Ve been the Cedar Pole and. Tie business yens
W. C. STERLING & SON CO..

CYPRESS
IDAHO CEDAR

CEDAR POLES

Price $1.00.

PUBLISHING

1

IDAHO"RED" MICHIGAN "WHITE"

for those interested in telephony.

ELECTRICIAN

-!

Large Stock Constantly on Hand

160 Pages, 133 Illustrations,

»i *

PQ
POLES
^CO

THE

CO.

IS

Toledo, O.

'

BRUER,

J^Wf [flora copy of our TELEGRAPH CODE FOP CEDAR PRODUOTS^^

(?*&*/

Co.

DEALERS ADVERTISING
WESTERN ELEG
TRICIAN OBTAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES
TRY A CARD.
IN

Daggett, Michigan

m
i

The

iPOLE

CEDAR
POLE!
G.H.WORCESTER

&6u

FOR QUICK SHIPMENT

IN STOCK

\A/. F~.

Michigan White Cedar 8tock
Low Price. Quick Shipment
Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices

•Producers'

CROSS ARMS, LOCUST
AND OAK PINS

I

SAGINAW. MICH.

Special

PERRIZO & SONS

I

C°

FOOT TROLLEY TIES

7

II

l^Sttfte&r;,- Chicago.

TIES

POLESTIESPDSTS
WE
WANT YOUR

PINE.

Au Sable, Mich.

CO.,

IMAIQ WRITE US FOR CEDAR-POLE
ILLIHUIS
"BOOKLET NO. 3-F."

CHICAGO,

POLES,
POSTS,

CEDAR

POLES

Switchboard & Supply Co.

OAK, OYPRES8 and

2M-

H.

KELLOCC-cedar

BERTHOLD

POLES.
WHITE CEDAR,

of

RED FIR CROSS ARMS
SPOKANE
WASHINGTON

SPOKANE, WASH.

CO.

1906

3,

TIES
T. J.

MOSS

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANVWHBRB

POLES

TIE CO., Security Building, ST. LOUIS, MO.

CUNNING FOR YOUR BUSINESS

siivi

Hunters from all parts of the world are
in Maine gunning for large game, but
J

now

ELECTRIC
Catalog:

HEATING APPARATUS
"R"

inning for
getting

,

on Electric Heating FREE.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAY

Simplex Electric Heating Co.,

Cambridge,
Maes.

lai

the_

Winter-cut Black Birch Insulator
Pins and Brackets go from where the
hunters came. Give us your order and
realize what promptness means.
Strictly

Correspondence Invited. Special Work Our Hobby
MAINE HUB AND MANUFACTURING COMPANY,
WEST SEBOOIS, MAINE
Western

Sales Agents:

THE W.

R.

GARTON COMPANY,

118-132 Jackson Blvd., Chicago,

111.

November

3,
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Heavy Duty Gas Engines
Have demonstrated

their

effi-

and reliability under
most trying conditions.

ciency
the

Westinghouse Gas Engine Alternating Units operate in per-

on

parallel

fect

the

most

fluctuating railway loads.
Westinghouse 5 JO H. P., 4 Cycle, Tandem, Double-Acting Gas Engines Direct
Connected o Alternating Current Generators, Warren & Jamestown
Street Railway Co.

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of The Roney Mechanical Stoker
Address nearest sales
New

York, 10 Bridge St.
Boston, 131 'tate St.
Charlotte, N. C. So. Tryon Street.
Cleveland, New England Building.

-

office for Information
Pittsburg, Westinghouse Building.

Chicago, 171 La Salle St.
Cincinnati, 1111 Traction Building.
Atlanta, Equitable Building.
St. Louis, Chemical Building.

Philadelphia, 1003 No. American Building.
Denver, 512 McPhee Building.
San Francisco, Hunt, Mirk & Co.

Westinghouse
Type "F" Indicating Switchboard

Instruments

You

are

using

"Westinghouse"

instruments, you can do no better.

"F" Not
Write

They

to our

will

nearest sales

tell

you

office.

how you

can,

By using Type "F"

Westinghouse
Atlanta
Boston
Baltimore
For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati
Denver
Minneapolis
Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

&

New Orleans
New York

Mfg. Co.
Pittsburg

j!?

f|

Louis

Salt

Philadelphia

Mexico, G.

St.

&

Lake City

O. Braniff

&

San Francisco
Seattle

Syracuse

Co., City of

Mexico

:
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Type C Transformers
"Core Type"

40 and 50 K. W.
Single Phase

25 and 30 K.

W.

7.5 to 20 K.

Single Phase

40 and 50 K. W.

30 K. W. Three Phase

We

also

line

of

20 K. W.
Three Phase

for

shell

Address nearest

For Canada:

type

transformers

district office for

Buffalo

Cleveland

Detroit

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,

Manhole Type

Single Phase

Themselves

Electric

Chicago
Cincinnati

25 K. W.,

manufacture a complete

Westinghouse
Atlanta
Baltimore
Boston

0.6 to 5 K. W.
Single Phase

5 to

Three Phase

They Speak

W.

Single Phase

Minneapolis
Ltd., Hamilton, Ontario

& Mfg.

Co.

information

New Orleans
New York

St.

Philadelphia

Salt

Mexico, G.

Pittsburg

&

San Francisco

Louis

Seattle

Lake City

O. Braniff

&

Syracuse

Co., City of

Mexico

November

3,
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Perfectly Accurate Mechanical Construction
Is

What Customers Get With Our

Type
It Is

K Wattmeter

a.n AdvaLi\ta.ge to the Cxistomer e^nd to the Meter
It's

the Idea
of the

"Square
Deal"
Single Phase Type

KForm SAB Wattmeter

Single Phase

Type K Form SAA Wattmeter

POPULAR TYPE K WATTMETER
Fort WayneWOOD"Electric Works
Send

or

Bulletin 1053

SYSTEMS

Sales Offices:
Boston

Atlanta

Chicago
Grand Rapids

Cincinnati

New York

Sales Offices:

Fort Wayne, Ind.

Syracuse

Pittsburg

Louis

St.

Seattle

Philadelphia

St.

Paul

San Francisco

Yokohama

489

You Can Think, and Think, andTKink
Till

your brains grow

numb, but you cannot
think of a better

lamp

to use than the

NEW TYPE
SAWYER-MAIM

MADE BY

THE FASTEST CROWING LAMP COMPANY
IN THE WORLD
AND SOLD BY THE
WESTINCHOUSE ELECTRIC AND MFC. COMPANY

WHO HAVE

OFFICES

I

IM

ALL-

PRINCIPAL CITIES

WESTERN ELECTRICIAN
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VULCANIZED FIBRE
Highest grades for
tubes, rods

and

electrical insulation

and mechanical purposes,

In sheets,

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

Insulated Electrical Wires

and Cables

JOHN

A.

ROEBLING'S SONS GO.

171-173 Lake Street

Trenton, N. J.

CHICAGO

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding of Magnets

Tie the carbons together with
copper wire and the lamp

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CURRENT

CIRCUITS

TERN .ELEGTRI
wr
A
r^--ri^^^_ V*sMoiNp, ^

Consult
-

mMap

Write

Our
Nearest

T-me/ux a

The Duntley Air=Cooled

House

Electric Drills

FROM THE ATLANTIC TO THE
"We have

seven in constant use.

"The two

drills are

drills are

very satisfactory.

We

drill

"A

HOE &

have ordered two more.

They

NEW YORK

are great time savers."

STEARNS CO., CLEVELAND
We could not get along withCHICAGO COACH & CARRIAGE CO., CHICAGO
F. B.

has paid for itself in saving in time during two months' use.
it.

year ago

we purchased one

of your drills

and

will say that

we could hardly keep house without

LOS ANGELES AUTOflOBILE

CHICAGO

CO.,

they have paid for themselves several
AflERICAN WINDOW GLASS CO., P1TTSBURQ

•

01ft

R.

We consider that

THE

"The

Best Shops

PACIFIC

Consider them great time savers."

giving good satisfaction.

times."

"The

The

In

CHICAGO PNEUMATIC TOOL

CO.

CO.,

it."

LOS ANGELES

NEW YORK

Vol,

Copyright, 1906, by Electrician
Publishing Company, Chicago.

$3.00 Per Annum.

XXIII.

FV

CIMDI
QliflrLLA

RUBBER INSULATED

1143-1146

I

BOSTON, MASS.

BATTERY
AND
ALL STYLES
QUICK DELIVERY
BEST QUALITY
AND RIGHT PRICES

Manson Tape, Candee ™$™v Wires

THE OKONITE
ZXA!?<ti£V :\ «-•'•

CO., Ltd.

CONDUITS FOR JNTERIOR WIRING.
J

Geo. T. Manson, Sen'l tupl
W. H. Hodglne, Secy.

253 Broadway, New York

r

..jftVlUrUfl-

TINSEL CORDS

Weather.

Okonite Wires, Okonite Tape,

14 S. Jefferson St., Chicago

12 £»

Sole Manufacturers of

Pat. Off.

TJ. B.

15.

PULLEYS AND INSULATORS
For Outdoor Lamps
AJAX LINE MATERIAL CO.

THE STANDARD FOR
RUBBER INSULATION.

TRADEMARK.

M.

Cents a Copy.

10

l

Co.,

1889—Paris Exposition,
Medal for Rubber Insulation.
1893-World's Fair,
Medal for Rubber Insulation.

^°™^
Eeg.

io State Street,

mall matter oi

FLAMEPROOF

fhe Simplex Electrical

MONADNOCK BLOCK.

10, 1906.

HOISTING ROPES AND CHAINS

WIRES AND CABLES

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

western seilin|a«nt.

CHICA&O, NOYEMBEE

BELDEN
MFC.
CHICAGO CO.

American Circular Loom Co.
CtclKi, *;im,,

New

York, Cilci|t„Saa Frsnclixo

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

STANDARD UNDERGROUND CABLE CO.

PARANITE RUBBER COVERED
WIRES AND CABLES

322 The Rookery,

Westinghouse Bldg.,

Underground,

Aerial,

10 Post Office Square,
Boston

Oakland, Cal.

Submarine and Inside Use

56 Liberty

1225 Betz Bldg..
St.
Philadelphia, Pa
Security Bldg.,
St. Louis, Mo.

New York City.

Pittsburg.

Chicago.

Bacon Block,

BARE ANB WEATHERPROOF WIRES ANB CABLES.
TELEPHONE, TELEGRAPH AND FIRF.-ALARM CABLES
All

Wires Are Tested

at Factory

JONESBORO,

ESTABLISHED

AND

CO., Binghamton, N. Y.

Gen'l European Agents, Sellg, Sonnenthal
85 Queen Victoria Street, London, England

&

'ONEIDA" CALVANIZED

Silver

in sheet, wire,

FOR ARC LAMP
SUSPENSION

Co.,

Alain Office

high

insulation.

Used by

THE

Pittsburg

PHOENIX
GLASS CO.

Ltd.
ONEIDA, N.Y.

New York
Chicago

Manufacturers of

and Sbades, both

Arc and Incandescent
Inner

and

Outer Globes for

National Code Standard.
Main

CO.,

and Works. Waverly Park, NEWARK, N.

i.

Weston Stanford

0ffice

and Factor y>

CATALOGUES SENT ON REQUEST

TRENTON, N. t

**

itatwmft If"

Portable Direct Reading
Voltmeters and Millivolt-

Station Instruments

meters.

These instruments are
constructed upon the same
general principle as our
regular Standard Portable
Direct Current Voltmeters
and Ammeters, but are
much larger, and the working parts are enclosed in a
neatly designed, dust-proof
cast-iron case which effectively shields the instruments from disturbing influences of external mag-

Ammeters

and

ji>fattdt?jg

Milammeters, Wattmeters
and Voltmeters, for Alternating and Direct Current
Circuits.

Ourportableinstruments
are recognized as standards throughout the civilized world.

SFrafl*

<^J^> ilaxk

OurSemi-Portable Laboratory Standard Voltmeters and Ammeters are
still

better.

Qfytfi

oFra&Hiark guaratttes

They are the most reliable,

absolute standards for

Laboratory use.

netic fields.

Weston Standard Illuminated
Dial Station Ammeter,
Style B.

12 Rue

St.

Georges.

all

enclosed arc systems

CRESCENT INSULATED WIRE AND CABLE CO.

Xew York

BERLIN — European Weefcon
Electrical Instrument Co.,
ftltteretrasse No. 88.

Office— 74 Cortlandt St.

Stye
Nntt fork

®arf

&%.

Soatati

Gin.,

i

tapes.

should demand for outside use our Waterproof Friction Tape No. 269, and enquire
about our New M. C. Waterproof Paints.

WIRES AND CABLES

Illnminatea Dial

H. Cadiot,

is for special

CRESCENT RUBBER INSULATES

INSTRUMENT

r

Pbancb— E.

CALLED TO OUR

moisture,

ELECTRICAL

WESTON

Parib,

You

IS

splice.

Electric Globes

?3 BARCLAY STREET.

Houwe, Ely Place, HolborU.

many in place
The demand of the day

ADDRESS "SALES" BEPT.

SEYMOUR, CONN.

LONDON BRANCH - Audrey

—absorbs ofno

Weatherproof Friction Tape

ONEIDA COMMUNITY,

THE SEYMOUR MFC. CO.

1

C.

M'F'D BY

Nickel and Copper Anodes

667,

M.

rods

Phosphor Bronze

Box

YOUR PARTICULAR ATTENTION
New

CHAIN

blanks, etc.

CO.

Walpole, Mass., U. S. A.
OperatesWALPOLE RUBBER WORKSPIONEERS OF LIQUID AND
WALPOLE VARNISH WORKS
RUBBER INSULATING COMPOUNDS
ELECTRIC INSULATING LABORATORY

MULTI-SPEED MOTOR
Practically dust and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc.
Write for Catalogue and Prices.

German

Purposes

MASSACHUSETTS CHEMICAL

1876.

Flexible Shaft

STOW MFG.

all

IND.

COMBINATION OF

Stow

Underground Cables for

Rubber Covered Wires and Cables.

%ariforii,

fflfriragn

utraittg.

C&mm.
Sfarmtto. ©ti*.

j
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NOTWITHSTANDING THE

WE HAVE

LARGELY EXTENDED USE

ING OFF IN THE

On

1906

r.^/jw;;:;/.

:.

FELT NO FALL-

DEMAND

FOR REYNOLDS

OF OTHER TYPES OF
PRIME MOVERS

10,

-

CORLISS

ENGINES

the contrary, there has been an actual increase in orders for these celebrated engines,

which we have

the

and are continuing

and the

world over,

But

built

building

Corliss Engines

capacity

our

of

by the thousands

to build

works

is

for

is only

a part of our busi

power

connection with

the

our

Corliss

ler departments, cov-

Engines

ering the manufacture

We furnish

ness.

plants

taxed to the utmost to supply them.

Reynold?

of

«

1

very

large

comp lete

J

power and

of machinery,

varied

we are con-

electrical

stantly

equip-

ments

called

upon

of every
description,

prime mover

furnish

to

whether the

power,
ing

is

Steam Turbine,
Reciprocating Steam
Engine, Gas Engine or
Hydraulic Turbine, and

a

for

line

each of these

we

and auxiliary

electrical

including

equipments,
generators,

motors, transformers,
verters,

are

taking orders in large volume.

light-

motor generator

consets,

frequency changers,

control-

choke

coils, etc.

lers, slarters,

BECAUSEMost purchasers now
one

contract

— thereby

realize the

avoiding

advantage of having the complete equipment covered by

any division of

responsibility

and

its

attendant

I
Aiiu-Chalnwri

C

,

fiected to Allifi-Chalmers

Generator

Allis- Chalmers

Steam Turbine and Generator

evils.

—
November

10,

—

7

'

—
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Storage BatteryCo.
The Electric PHILADELPHIA
MANUFACTURER OF THE

Hccumulator

"(Lblortfce
For Central

and Power Stations,

Stations, Electric Railways, Isolated Lighting

Fire Alarm, Telegraph, Train Lighting,

etc., etc.

PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:
Philadelphia,
Boston,
New York,
Chicago,
St. Louis
Allegheny Ave. and igth St,
ioo Broadway
60 State St.
Marquette Bide,,
Wainwrieht Bide.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg, Annex.
Canadian General Electric Co., Ltd., Toronto
Citizen's Bldg.
525 Thirteenth St.

=

WE HAVE CAUSE ==

f^^ot

NEW TYPE

TO BE PROUD OF OUR

MOTORS AND GENERATORS
Let us send you a

list

of users in the

Circuit Breakers

Chicago

It is an eloquent proof of the confidence
our customers have in
apparatus.

territory.

C"

Bulletin No. 63

c

ALL STANDARD TYPES AND BUILT
TO SPECIAL DESIGNS

W

T gives list o/C-W

»OCKER- WH EEt
COMPANY

users.

The Switchboard

^

Ask for Bulletins andLowPrices

ALTERNATING AND DIRECT CURRENT MACHINERY
AMPERE,

N.

Equipment Co.
PA.

BETHLEHEM,

J.

CHICAGO OFFICE, OLD COLONY BLDG.

CHICAGO: Francis Raymond

CLEVELAND: Crosby, Craft & Co.

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

BLAKE SIGNAL & MANUFACTURING
Pat. Nov., 1900.

Exact Sizes

PLATINUM
Reslitance wires to specifications.
Protective fuses for small currents.

COLD MEDAL
Lewis

&

Clark Centennial
Exposition, Portland, Oregon, 1906.
NEW YORK OFFICE: 136 Liberty Street.

All

forms of

electrical contacts.

^bk

psk

Grand Prize

baker & co.
CO.,
W

inc.
BAKER,
f

Universal Exposition
ST. LOUIS, 1904

BAKER, Prei.
C.
Vlce-Pres,
408-414 N.J. R.R.Av., NEWARK, N.J.
,

ST. LOUIS:

St.,

Boston, Mass.

Wesco Supply Co. Western

eo.

Electric

PLATINUM

PLATINUM

Ignition fuses for torpedo and mining operations
forme for wireless telegraphy.
Special forms

O.

Summer

CO., 256

Western Electric Co.

Crescent Co., Valparaiso, Indiana

.

size, Pat. July,

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co

16

Alton Machine Co
A jax Line Material Co
A 1 1 ,s- C halmers Company

4
1

2

1

American Arc Lamp Co
24
—
American Battery Co
Amer. Circular Loom Co
I
American Conduit Co
18
American Diesel Engine Co.—
Amer. District Steam Co
15
Amer. El. Telephone Co
17
American Electrical Works. 13
Anti-Volt Mfg. Co
IS
Arnold Co., The
10
Artistic Porcelain Co
24
.

Automatic Electric Co..

17

Fuse Wire & Mfg. Co.
7
Chicago Ins. Wire & Mfg. Co. 10
Chicago Mica Co
12
Chicago Pneumatic Tool Co.. 6
Chicago Telephone Co
16
Columbia Incand. Lamp Co..
Cook, Frank B
12

General Storage Bat. Co
12
18
Gest,G.
Gieason, John L
Gould Storage Battery Co....—
Gregory Electric Co
14

Cope, T.J
14
Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Co
3
Crolius & Son, E. R
Crouse-Hlnds Co
24
Cutler-Hammer Mfg. Co
4
Cutter Elec. & Mfg. Co

Haller Machine Co
14
Hart Mfg. Co
... 1
Hartford Steam Boiler Inspection A Insurance Co....

Chic.

. .

—

—
—

A W. Fuse Company
Dearborn Drug A Chem.Wks.15
Devlne Co. Joseph P
14
Directory of Engineers
10
D.

BabcockA Wilcox Co
Badt, F. B
Bain, Forde

Baker
Baker

—
10

& May

& Co., Inc
* Co., W. E

—
3
10

Beardslee Chandelier Mfg.Co.—
Belden Mfg. Co
1
Benjamin Elec. Mfg. Co
;>«
Berthold & Jennings

—

BissellCo.,

The F

20

&

Mfg. Co
3
Bossert Electric Construction

Blake Signal

Co

21

—
—
—

Boston Incan. Lamp Co
Bruer, Will F
Buckeye Electric Co
Buckeye Engine Co
15
Butterfleld Construction Co. 10
Byllesby ACo., H. M
10
Central Electric Co

Century Electric Co
Chicago EdisonCo

5

,

Dixon Crucible Co., Joseph. .15
Driver-Hams ire Co
5
Duncan Elec. Mfg. Co
21

W

—

Edison Decorative & Miniature Lamp Departm't
12
Edison Mfg. Company
..14
Edwards Elec. Headlight Co. 14

Hazard Manufacturing Co... 24
Helios Mfg.

Co

5

Highland Park College
Hoffman, G.
Hoffmann, Emil R
Holden Anchor Co
Holmes Fibre-Graph. Co
Holophane Glass Co

10

W

12

—
20

—

—

Humphrey, Henry H
Hunt* Co., Robt.W

Indiana Rub.

10
10

Ry

14

A Ins. W. Co..

. .

1

India Rubber A Qutta Percha
Insulating Company
8
International Elec. Meter Co 8
International TeL Mfg. Co. 16
. .

Trades Exposition Co.—

Company. ..19
—
Eureka Fixture Co
Electrician Pub.

Jackson, D.

C.

& W. B

Jeffrey Manufacturing Co.

Jem Shade Holder Co
Fibre Conduit Co. The
18
"For Sale" Advertisements.. 14

10
...

15

Wayne Elec. Works, Inc. .S3
Fowler A Co., JohnH
French Battery Co

—
—

General Electric Co.

Ii*OJ?

12

A

James

Co.,

Eartavert Manufacturing Co.24
Kellogg Switchboard A Supply Company
17,20
Klein A Sons, Mathias
14
Eohler Brothers
10

Kuhlman

01«L®sifi«s<ai

Electric

Index

Co

12
14

15

12

Oneida Community, Ltd

1

Ostrander A Co., W. R
Otto Gas Engine Works

15
15

,

.

M

20

—

Pacific Coast Pole

Co

20

Pass&Seymour
Machado A Roller
Maine Hub Mfg. Co
Manhattan El. Supply
Manross, F.

N

Marion

Wire

Ins.

—
—
Co.... 14

—

A Rub. Co.—

Massachusetts Chemical Co..

Matthews

A Bros., W. N

1

13

McLennan A Company, K
McRoy Clay Works
Mica Insulator Company

12

8

A

20
Sons
Eugene F
13
Wire Co... 13
Phoenix Glass Co
1
Phosphor-Bronze S. Co
15

Perrizo

Sterling

Plgnolet.L.

M

12

Plume A Atwood Mfg. Co .... 24
Porter Cedar Company
20
Prometheus Elec. Co., The ..—

Roebllng's Sons Co.,

—
—

14

12

Battery Co

12

Brake & Elec. Co.. 4
Carbon Co
5
—
India Rubber Co
Nat'l Metal Molding Co ...
18
18
New York Ins. Wire Co
Niagara Tachometer A In13
strument Co
17
North Electric Co
Northern Elect'l Mfg. Co.... 14

The

Co

18

GainMfg. Co

24

A Son, W. C
Stow Mfg. Company
SI

20
1

ro nberg-Carlson Tel. Mfg.

Company

16

Sturgess Engineering Dept. .—
Switchboard Equipment Co. 3

12

,

Co.,

Star Expansion Bolt
Steel

Multi-Vending Co
Munsell A Co. Eugene

Okonite

.

18

W

Lamp Co

17

Standard Elect'l Mfg.Co.... 4
Standard Underg. Cable Co... 1
Stanley G. I. Elec. Mfg. Co.. 7

Phillips Insulated

Rail Joint Co., The
12
Relsinger, Hugo
Reynolds El. Flasher Mfg. Co. 12

Novelty lncan.

20

—

Sorensen, P
Speer Carbon Co

Phillips,

14
Miscellaneous Advs
Monarch Elec. Mfg. Co
Morse, Frank
Moss Tie Co., T.J
20
10
Mottlron Wka., J. L
Mueller Company, William.. 20

National
National
National
National

Simplex Elec. Heating Co

Spon A Chamberlain
18
St. Marys Incand. Lamp Co..—

Lindsley Bros. Co. The
20
Long Distance Tel. Mfg. Co. 16

.

16

,

Ft.

Leffel

Ludlow Valve Co

Electric Storage Battery Co.. 3
Elect'l

La Fayette Elect'l Mfg. Co..
Leather Preserv. M. Corp

Loud'sSonsCcH.

Illinois Central

10

4,14

M

13

1

o* A-d-vertlseMaenL*®

Torrey Cedar Company

—

A

Robbins

Myers Co

21

Rock Island Battery Co
Rossiter,

J.

13

A

—
Valentine-Clark Co. The
VandermanPlbg. & Htg. Co.—
Vulcanized Fibre Company. .24
,

.

. . .

12

MacGovern A Co..

.14

—
—

RuebelA Wells
10
Runzel-Lenz Elec. Mfg. Co.. 17

Wagner Electric Mfg. Co
Wesco Supply Co

Safety Ins. Wire A Cable Co
Samson Cordage Works
Sandwich Pole Changer Co

Western Electric Company 10
Western Lumber A Pole Co. .—
Westinghouse Electric A
Manufacturing Co
21,22
Westinghouse Machine Co..
Weston Electrical Inst. Co...
—
Whitney Elec. Inst. Co
—
Willard Storage Bat. Co
Williamson & Co., R
13
. .

Sargent

.

.

A Lundy

Sawyer-Man

12
14

. .

1

10

—

Elec. Co.

10
Schott.W. H
Seymour Mfg. Co
1
9
Shelby Electric Co.. The
Simplex Electrical Co., The. 1

See

.

.

.

1

Willis, G.

M

Worcester Company,

WrigleyCo. Thos

10
C.

H....20

—

/
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a result of the installation of our Central Station Service in buildings which formerly
operated their own plants, we find it necessary to market large quantities of

As

si^Ric SECOND-HAND MACHINERY STEAM
These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

all

necessary information

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

National

Motor Generator Sets

Adams

Street,

CHICACO

Double Lever Starting
Rheostats With
Moisture Proof Resistance

Built in all capacities

C. & H. double lever rheostats are provided with automatic release
and an interlocked circuit-breaker arm which fulfills the overload release
function.

The
tects the

circuit-breaker arm is independent of the starting arm and promotor from overload during the period of starting as well as when

operating at

speed.
installation of a starter in a damp place
the moisture-proof unit-type resistance will meet the most severe requirefull

Where conditions demand the

500 Kw. Motor Generator Set

National Brake
I

\
i

&

Electric Co.

Milwaukee
General Sales Office

519 First National

Bank

ments.

The wire of each unit is wound on an insulating base and enclosed in
a thin iron casing with a thin layer of insulating material between the casing
and the resistance.
This construction gives positive moisture proofing and excellent heat
radiating qualities.
The result is an enclosed resistance possessing time overload and
intermittent overload capacity to a marked degree.
Bulletins 13 and 17 give prices.

The Cutler-Hammer Mfg.
NEW YORK

THE BRIGHTEST

Co.

MILWAUKEE

Bldg., Chicago

IN

BOSTON

PITTSBURG

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

CO., NILES.

)IOOKFOR
.

JHL

license!

LABEL

AITON MACHINE CO
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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More

Profits
If

— Better

Your System

is

Service

vkOM/x

Wired With

Okonite Wires and Cables
No waste
the best

—

it

of current

pays for

—no interruption of service—no rewiring expense.

itself

many

times over.

Endorsed by

men

What

of repute

if it costs a
everywhere as

little

more

MARK
PATENT OFFICE-

TRADE

to use

REG.

The Standard For Rubber Insulation.

Is

U.S.

Not Affected

by Commercial Acids

(Mntl <KlttJrir€mtipatq>,

or Alkalies

GENERAL WESTERN AGENTS
264-266=268-270 Fifth Avenue, Chicago

YOUR

'00^>
0-0 -\\j

LIGHTING
TROUBLES

MJ vJ^viVJ
1°, ,MM\i'

^WILL TAKE WINGS
when you

begin using

COLUMBIA ENCLOSED ARC CARBONS
NATIONAL CARBON COMPANY.
THE BASTIAN
RECORDING
WATT -METER

TIMES

'w

FOR DIRECT CURRENT
ALL VOLTAGES

NO COILS,
MACNETS,
COMMUTATORS,
NOR MOVING PARTS
OF ANY KIND.
NOTHING TO BURN OUT.
READS IN K. W. HOURS.

NET PRICES
AMP.

SMALL LOTS

QUANTITIES

10

7.50

7.00

20

8.50

8.00

I

ACCURACY CUARANTEED
HELIOS MFC. CO.
Brldesbtirg, Philadelphia

THE

Is-^
RESlSTM«I»JCOPPEg
44

CLIMAX

P9

Wire

Resistance,
Has

Prices are for
IO, 220 or 550 volts.

jARBQMj

CLEVELAND, 0.

the highest specific

resistance

of

any wire

on the market.

Does not become

brittle

by repeated heating and
cooling.

Francis

Raymond

Old Colony Bldg.

CHICACO
Bulletin Tells

More

Driver=Harris Wire Co.
HARRISON.

N. J.

.
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DUNTLEY DRILLS and GRINDERS
Give

60%

Mechanical EFFICIENCY

In output from electrical input
SWL.
»

Especially adapted for rail bonding and general
work.
Wound for 1 10, 220 and 550 volts d. c.
Write for catalog and prices.

CHICAGO PNEUMATIC TOOL CO.
CHICAGO
eu

NEW YORK
o Too

mat

^sso

1-

F>

i

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Cord.
Morse, Frank W.
Adjusters. Inc, Lamps.
Morse, Frank W.
Anchors, (Guy).
Hoiden Anchor Co.
Matthews & Bro., W. N.

Anodes, Nickel and Copper
Seymour Mfg. Co.

ana Jam.
F.

Central Electric Co.
Edison Mfg. Co.
French Battery Co.

Manhattan

Co

Elec. Supply

Rock Island Battery
Wesco Supply Co.

Co.

Learner Preserver Mfg. Corp.

Boiler Compound..

Wks

Dearborn Drug & Ohem.

Electrician Puollsning

Co

Boxes, Moulding.

Gleason, John L.
Bras., Sheet and Rod.
Plume & Atwood Mfg. Co.

Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.
Cable Clamps.
Matthews & Bros., W. N.

Cable Hangers.
Bissell Co., B. F.

Wesco Supply

Co.
Western Electric Co.

Alton Machine Co.

Cable. (See Wires and Cables)
Carbons, Points and
Plates.
Central Electric Co.
Chicago Edison Co.
National Carbon Co.
Relilnger, Hugo.
Speer Carbon Co.

Contractors and Electric
Light Plants.
AllTs'-Chalmers

Company.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Wagner

Electric Mfg. Co.
Western Electric Co.

Westinghouse

El.

A Mfg.

Co.

and

Cut-Out. and Switches.
Bissell Co., The F.
Bossert Elec. Const. Co.

Central Electric Co.

Chicago Edison Co.
Crouse-Hlnds Co.
Cutter Elec. A Mfg. Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Dies.

Multi-Vending Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Allls-Chalmers Company.
Bissell Co., The F.
Central Electric Co.

Jedrey Mfg. Co.

Plume A Atwood Mfg. Co.
Chain., Galvanised.
Oneida Community, Ltd.
Clients, Tool.

Vanderman Plbg. A Htg.
Circuit Breaker..

Co.

Cutler-Hammer Mfg. Co.
Mfg. Co.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.

A

Mfg. Co.

Clamps, Cable.
Cook, Frank B.
Matthews A Bros., W. N.
Cleats.
Mfg. Co.

Cluster..
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and A.he. Handling Machinery.

M fg. Oo.
Coal Mining Machinery.
Jeffrey

AUli-Ohalmers Company.

Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Robblns A Myers Co.
Stanley— G. I. Elec, Mfg. Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Oo.
Westinghouse El. A Mfg. Co.

Electric Heating Appl.
Prometheus Elec. Co., The
Simplex Elec. Heating Co.
Western Electric Co.

Electric Railways.
Allls-Chalmers Co.
General Electric Co.

A Mfg. Co.
Electrical and MechanWestinghouse El.

ical Engineer..
Arnold Co., The.
Badt, F. B.

Baker

&

Co.,

W.

Elec.

Wks.

Inc.

Roller.

Pignolet, L. M.
I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Stanley— G.

Whitney Elec. Inst. Co.
Electro-SIagnets.
Acme Wire Co.
Crocker- Wheeler Co.
General Electric Co.

nilevators — Conveyors.
Jeffrey Mfg. Co.

Enameled Kings.
Engines, Gas, Gasoline

and

Otto Gas Engine Works,

Westinghouse Machine Co.

Engines. Steam.
Allis-Chalmers Company.

Buckeye Engine Co.
Westinghouse Machine Co.

fans and Fan Motors.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robbins & Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Adjustable.
Eureka Exten. Fixture Co.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg.Co.
Williamson A Co. , R.

Flashers.
The

F.

Flexible Shafts.
Stow Mfg. Co.

E.

Butterneld Construction Co.

The

F.
Central Electric Co.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

German

A Mfg.

Co.

Lamp

Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse, Frank W.

Lamp., Incande.cent.

Hllvcr,

and Wire.

Sheet

Seymour Mfg. Co.
Globe., Reflector,
Shade..
Holophane Glass

Lamp Dept.

Lamps, Incandescent—
Replacers & Cleaners.

W

Morse, Frank
Letters, Sign.
Haller Machine Co.

Matthews A Bros. W. N.
Lightning Arresters.
Central Electric Co.
Ft.

Wayne

Elec.

Wks.

Inc.

Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Line Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathias.
Machine Construction.
Multl Vending Co.

magnets, Antom.
Acme Wire Co.

Co.

Wound

Magnet

'Wires.
(See Wires and Cables.)

Allis-Chalmers Co.
Co.

Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.
Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Mining Machinery.

Steam).
Amur District Steam

Model and Machine Shop.

Heating

(Exhaust
Oo.

Headlight.
Edwards Elect. Headlight Co

Hydraulic

Machinery.

Alton Macbiae Co.
AlllR-ChalmerR Company.
Induction ColTs.
Acme Wire Co.

Allls-Chalmers Company.

Hoffmann, Emil R.

Motor.

Jennings.

Co.

Lindsley Bros. Co., The.
Load's Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.
Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The
Western Lumber A Pole Co.
Worcester Co., C. H.

Polish (Metal).
Hoffman, Geo. W.
Porcelain, Specialties.
Artistic Porcelain Co.

Machinery.

(See

Dynamos and

Motors)

Nippers and Pliers.

Klein A Sons. Mathias.
Paints. Insulating:.
Massachusetts Chemical Co.

International TeL Mfg. Co.
Kellogg Swltchb. A Sup. Co.
Long Distance Tel. Mfg. Co.
North Electric Co.

Stromberg-CarlsonTeL M.Co.
Wesco Supply Co.
Western Electric Co.
Telephone Service.
Chicago Telephone Co
Long Distance Tel. Mfg. Co.

TheF.

(See Bolts, Toggle.)

Klein

The
Re-Wlndinn-Repairs.
Rail Joint Company,

Chicago Edison Co.
Gregory Electric Co.

Mfg. Co.

Rubber Machinery.
Alton Machine Co.

Allis-Chalmers Company.
Crocker- Wheeler Co.

Wayne

Elec.

Works, Inc

Electric Co.
La Fayette Elect'L Mfg. Co
National Brake A Elec. Co
Stanley— G. L Elec. Mfg. Co
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Trucks, Electric Car.

Schools and Colleges.

Second-Hand Machln'y.
Gregory Electric Co.

General Electric Co.

Westinghouse EL A Mfg.
Turbines, Steam.

Co.

Allls-Chalmers Co.
General Electric Co.

A Co.

MacGovern

Shade Holders.
Jem Shade Holder

Transformers.

Kuhlman

General Electric Co.

A

Sons, Mathias.

General Electric Co.

Cutler-Hammer Mfg. Co.

Wesco Supply Co.
Westinghouse El.
Rosettes.
Pass A Seymour.

A

Tools. Pneumatic.
Chicago Pneumatic Tool Co.

Ft.

Rheostats.

Westinghouse Machine Co.

Co.

,

The.

Leffel A Co., J as.
Vacuum Drying

Devine Co., Joseph P.
Varnishes, Insulating.
Massachusetts Chemical Co.

Belden Mfg. Co.
Solder, Self Fluxing;.
Belden Mfg. Co.

Sticks,

Salt

R.

Vulcanized Fibre Co.
Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Acme Wire Co.
Spark Coils.
Acme Wire Co.
Speaking Tube..

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

Bissell Co., TheF.
Central Electric Co.

Chicago Ins. Wire* Mfg. Co.
Crescent Ins. Wire A Cble Co.
Driver-Harris Wire Co.
General Electric Co.
.

Speed Indicator..

A

Niagara Tachometer
strument Co.

In-

Electrical Inst.Co.

Niagara Tachometer
strument Co.

Vulcanised Fibre.

Wattmeters.
Duncan Elec. Mfg.

Western Electric Co.

Speed Recorders.

Turbine Water Wheels.
Allis-Chalmers Co.

Signs, Electric.
Haller Machine Co.
Sleeving, Braided.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co,
India Rubber A Guttapercha
Insulating Co.

A

In-

Springs.
Manross, F. N.
Staples.
Blake Signal A Mfg. Co.

Phillips,

Eugene

F.

Phillips Insulated

Wire Oo

Roebling's Sons Co., J. A
Runzel-Lenz Elec. Mfg. Co.
Safety Ins. Wire A Cable C

Gain Mfg. Co.

Stokers.

Simplex Electrical Oo.
Standard Underground Cable

Westinghouse Machine Co.

Storage Batteries.

Co,

American Battery Co.
Chicago Pneumatic Tool Co

For Alphabetical Index o* Advertisements See Pajje

Manhattan Elec. Supply Co.
Marion Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.
Okonite Co., The.

Steel Gains.
Steel

Cook, Frank B.

Tools.

Rail Joints.

Weston

Central Electric Co.

Toggle Bolt..

Allls-Chalmers Company.
Jeffrey Mfg. Co.

and Paste.
Crolius A Son, E.

boards.

American EL Telephone Co
Automatic Electric Co.
Bissell Co., The F.

Bissell Co.,

Co.

Power Transmission

Soldering

Telephones, Telephone
Material and Switch-

Time Switches.

Portables.
Plume A Atwood Mfg.

*

Niagara Tachometer and Instrument Co.
Massachusetts Chemical Co

A Co.,John H.
Kellogg Switch. A Sup.
Fowler

Rosslter.

and Switches.)

ographs.

Tapes.

The

Central Electric Co.

Elec.

Graphite Specialties.

(See Cut-outs

Tachometers and TachCo.

Solenoids.

Mining Apparatus,

Western Electric Co.
Governors, Water Wheel
and Hteam Turbine.

A

Bissell Co., F.
Bruer, Will F.

Central Electric Co.

Century Electric Co.
Chicago Edison Co.
Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.

Switches.
J. L.

Highland Park College.

Mica.

and

Phoenix Glass Co.
Wesco Supply Co.

Ludlow Valve

Berthold

TheF.

General Electric Co.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
Shelby Electric Co., The
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.

Co. Inc.

Pole Changers,
Sandwich Pole Changer
Pole, and Tie..

Central Electric Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.
Edison Decorative A Minia-

A

Poles, Arc Lamp.
Mott Iron Works,

Buckeye Electric Company.

General Electric Co.

Haller Machine Co.
Reynolds EL Flasher Mfg.Co.

Bissell Co.,

American Arc Lamp Co.
Bissell Co., TheF.
Central Electric Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.
WeBtern Electric Co.

Western Electric Co.
Westinghouse El. & Mfg. Co.

Field Coils.
Acme Wire Co.

BisBell Co.,

Baker

Simplex Eleotrical Co.
Standard Underground C. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL & Mfg. Co.
Joints, Wire.
Cook, Frank B.

ture

and

Sheet.

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co
Okonite Co., The.
Phillips Insulated Wire Co

Bissell Co.,

Wire

Platinum,

National Battery Co.
Willard Storage Bat. Co.

Supplies, General Elec.
Bissell Co., The F.

chines.

Chicago E,dison Co.
Indiana Rub. A Ins. Wire Co.

Westinghouse EL

Co. Ltd.

Co.

Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

Lamp., Are.

Klectro-Plating Mach'y

Gould Storage Battery Co.

Pipe Bending Ma-

Central Electric Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.

General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Machado A

Phosphor Bronze Sm.

Seymour Mfg

Kartavert Mfg. Co.

F.

Fuses and Fn.e 'Wire.

P.

Dynamos and Motors.

Chains.

The

Oil.
Allis-Chalmers Company.
American Diesel Engine Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Alton Machine Co.
Devine Co., Joseph

(Recording and Testing.)

Wayne

Machinery.

American Electrical 'Works.

Central Electric Co.
Duncan Elec. Mfg. Co.

Electric Storage Battery Co.
General Storage Battery Co.

Bain, Foree & May.
Phosphor Bronze.

Insulator, and Insulating Material.

Electrical Instruments.

Ft.

Patent Attorneys.

Alton Machine Co.

Star Expansion Bolt Co.

Controllers.

Pin.

Insulating

Schott, W. H.
Willis, G. M.

Bissell Co.,

A Insurance

Hartford Steam Boiler Inspection A Insurance Co.

Westinghouse EL A Mfg. Co
Weston Electrical Inst. Co.

J.

Drying Machinery.

Wesco Supply Go.
Castings,
Alton Machine Co.

A

Crouse Hinds Co.
Fibre Conduit Co., The
Gest, G. M.
McRoy Clay Works.
National Metal Molding Co.
Wesco Supply Co.

Sorensen, P.

tabling Machinery.

Blake Signal

Central Electric Co.

Berthold A Jennings.
Central Electric Co.
Lindsley Bros. Co., The
Maine Hub Mfg. Co.

Bossert Elect. Const. Co

El.

American Circular Loom Co.
American Conduit Company.

Cross-Arms,
Bracket..

Boxes. Junction.

Westinghouse

Conduits.

Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Chamberlain.

Elec.

Elec. Mfg. Co,

Cord.

\Vrigley Co.,Thos.

Book., Electrical.

I.

Cutler-Hammer Mfg. Co.

Boiler..
Babcock A Wilcox Co.
B oltB, Expansion.
Star Expansion Bolt Co.
Bolt., Toggle.

Wayne

Condensers, Electric.

Gest, G. M.

Dixon Crucible Co., Jos.
Leather Preserver Mfg. Corp.
Belting;.
„
,,,

Ft.

and

Subway.

Belt Dressing.

A

Insulating:

Anti-Volt Mfg.' Co.
Massachusetts Chemical Co.

Cope, T.

Central Electric Co.

Cutter Elec.

A Co., K.

Stanley— G.

Inspection

Co., H. M.

Kohler Brothers.
Ruebel A Wells.
Sargent A Lundy.

R.

Contractor, Electric

Manhattan Elec. Supply Co.
Ostrander & Co., W. R.
Wesco Supply Co.
Western Electric Co.

&

pound.
A Son, E.

Conduit Rods.

Western Electric Co.
Bella, Buuen, Etc.

Spon

Commutator ComCrolius

A

Humphrey, Henry H.
Hunt A Co., Robe W.
Jackson, D. C. A W. B.

Splicing.

Manhattan Elec. Supply Co.
Ostrander & Co., W. R.
Wesco Supply Co.
Western Electric Co.

The

Byllesby

Co.

Western Electric Co.

McLennan

Central Electric Co.

Bissell Co.,

and Hagneta.

Acme Wire

Compound,

Annunciators.

flatteries

Coil,

3,

Wesco Supply

Co.

Western Electric Company.
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ENCLOSED
BEST
Their operation
periority lies in the

is

by

TEST

PERFECT

and

fact that they are

and

their su-

absolutely safe

reliable

NO EXCESSIVE HEATING ON FULL LOAD

inform

strictly

to

the requirements of the National Electrica

SURE OPERATION ON OVERLOAD
iency they are unequaled.

Approvec

erwriters National Electric Association

Chicago Fuse Wire
Mfg. Co.
CHICAGO

&

NEW YORK

Stanley
Great Reduction
in

dimensions and weight of small polyphase inducmotors has been effected by unique design and

tion

construction.

Same Time

At the

efficiency,

regulation, starting torque, heat radiation,

frame and mechanical construction
throughout has been greatly improved in this type
of motor.
rigidity

of

Bulletin 149 gladly sent

upon

request.

MIDDLE WEST OFFICES:
DETROIT, Chamoer of Commerce
INDIANAPOLIS, State Life Bldg.

CHICAGO, Mon&dnock Block
CINCINNATI, First Nat'l Bank

CLEVELAND,

Bldg.
Citizens Building

KANSAS CITY,

Postal Telegraph Bldg.

MINNEAPOLIS, Guaranty Building
OMAHA, New York Life Building
ST. LOUIS, Century Building
Special Representative for the Southwest
CO., Dallas and Houston, Texas

HOBSON ELECTRIC

e

c

r
Stai\ley-G.I.M p o

Pittsfield

Company MASS.

WESTERN ELECTRICIAN

November
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The India Rubber
and Gutta Percha
Insulating Company

__;?'

HALL OF RECORDS, NEW YORK CITY

As
as

a chain

its

weakest

socket's

as

as strong

is

link,

strong

Habirshaw Red Core Wire
Throughout

so a

as

OFFICE AND

its

weakest point*

has not one

weak

NEW YORK

W. M. HABIRSHAW

P

&

Manager

J.

B.

OLSON, Manager

CITY
of Sales

S

point*

CAREFULLY NOTE
The Appearance

See the point?

Pass

253 Broadway

N. Y.

President and General

Bear in mind:

SALBS DEPARTMENT

WORKS

YONKERS,

Installed

Instrument
Below

of the

Shown

& Seymour
INC.

56 Boyd Ave, Solvay, N.Y., U.S.A.
Sales Offices

New

York

Chicago

San Francisco

IMPRESS

IT

UPON YOUR

MIND
So

thoroughly

AMMETER

that

should

be mentioned

pression will be the

first

your presence, its imyour 'mind's

to flash accross

eye" as representative of the

Write

in

VOLTMETER OR
'

"BEST."

for prices.

International Electric Meter Co.
330 W. Randolph Street

CHICAGO

November

10,
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MORE
PROFIT
WITHIN YOUR REACH
DO YOU WANT TO SAVE $1.10 ON EVERY
LAMP YOU BURN FOR 1,000 HOURS?

CAN YOU USE THE

MONEY

?

THOUSANDS CAN AND DO

Is

your plant overloaded ?

Do you want

better illumination ?

Do you want cheaper

45
supplied

to

Walts

a Shelby

Lamp produces
than

illumination ?

56 Watts

better

Useful

Light

illumination

supplied

to

an old

fashioned lamp
Write for Booklet "Illumination "-It's Free

THE SHELBY ELECTRIC COMPANY
NEW YORK

CHICAGO

PHILADELPHIA

Nos.

6 to.30 HICH STREET, SHELBY, OHIO

BOSTON

SAN FRANCISOO
DETROIT

.

WESTERN ELECTRICIAN
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Butterfield Construction Co.,The

The Arnold Company

Robert W. Hunt & Co.
ENGINEERS

'

Telephone Contractors
Cable Construction and Underground Con-

ENGINEERS-CONSTRUCTORS
ELECTRICAL— CIVIL- MECHANICAL
161 USALLC STREET
.

alii The B00S
Chic»go.

duit Construction a Specialty

CM ICAGO

Room

Chicago,
Reaper Block,
Telephone Central 4585

326,

November

-<,

6S

bfMon

1906

RUEBEL & WELLS,
CONSULTING, MECHANICAL and
ELECTRICAL ENGINEERS,

!

New York.

Monongahel. Bank Bldg., Pittsburg
St., London.

111,

10,

Suite 801 Chemical Building,
ST. LOUIS, U. S. A.

Norfolk House, Cannon

s&3t

BADT,
WILLIS,

W.

B.

Power, Hydraulic and Gas Plants.
Examinations and Reports
American Trust Eldg.
CEICAQO, ILL.

BAKER, W.

E.
ENGINEERS

Humphrey,

BISHOP

& CO.

Suite

1505

Fre'derick Sargent.

A. D.

Lundy

Long Distance Phone Central ZU$

H.,

SCHOTT, W.

H.

ENGINEER AND CONTRACTOR.
Specialties— Central station Heating Plants,
Water Worka Stea n Plants, Blectrio Light,
Gas and Street Railway Plants.
1100-1128 American Trust Bldg., - CI

Chemical Bldg-, ST. LOUIS.

ARC LAMP

IRON

C1EMSEHS
CMCRiCAN gnaTITUTE Sir ELECTRICAL BNQIHEEHfe
MESIIOAN • CCIETY OF MECHANICAL EHO.INKEIIC
AMERICAN aOCIITT OF CIVIL [NdlNEER*

ENGINEERS.

CHICAGO-

CHICAGO,

MECHANICAL,

SUSALS C JACKSON, g„ S
WILLIAM m JACKSON, M. W.

EXPERTS

1804-1806-1808-1810-1812 Fisher Building,

Central Lighting Stations,
Electric Power Transmission.

NEW YORK

St.,

ENGINEERS,
RAILWAY EXCHANGE,
Cor. Jackson and Michigan Boulevards,

CONSULTING ENGINEER,

ELECTRIC RAILWAYS,
27 William

Henry

SARGENT & LUNDY,

BROS.,

Contracting Electrical Engineers,
Lighting, Power, Railways,

Design, Construct aDd Operate Railway, Light

Monadnock, Chicago

H. B.

KOHLER

Co.

ENGINEERS

G. M.

BAKER

&

(Incorporated)

Consulting Engineers,

Experts.
1504

Byllesby, H. M.

F. B.

CENTURY ELECTRIC CO. Engineering

POLES,

BRACKETS, ETC.
THE

MOTT

MANUFACTURERS OP

SINGLE-PHASE SELF-STARTIMB

WORKS

J. L.
IRON
Fifth Ave. and Seventeenth St.

MOTORS AND CEILING FANS

NEW YORK

ST. LOUIS,

wadicoh, wis.

MO.

ELECTRICAL,
STEAM,
CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning:. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue- Mention course in which interested.

HIGHLAND PARK COLLEGE. DES MOINES, IOWa

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding of Magnets

Tie the carbons together with
copper wire and the lamp

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CDRRENT

CIRCUITS

EkkL.

TERN

.ELE-GTR

W%

A
V

1

J.

iSSrVl^™

Consult

i^AWi
Wl&k1^^
Ws^
fete
--1

the

Map

;

KANSAS

If

DES MOINES

,

£

?

ClTy^
!

i_t

JMTrTOi:AiXA'

ManlVs#"

i-V*^

Write Our
Nearest

House
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General Electric Compan)

1

The Universal Transformer
is the Type H

WHY?

w
Because

is

it

The mica

shield between primary

maximum

protection to

life

Its

insulation

is

it

is

it

is

minimum

PRINCIPAL OFFICE:

chafing

of

insulation

Iff

Economical

high efficiency,

regulation, resulting in

Chicago Office:
rionadnock Bldg.

Durable

movement and

all

Because
life,

assures

Iff

Iff

has long

coils

permanent, its windings are impervious to
low and uniform temperature and compound

moisture and its
treatment prevents

It

and secondary

and property

W
Because

Safe

non=aging cores and close
lamp renewals

SCHENECTADY,

N. Y.

Sales Offices
In

All

Large Cities

WESTERN ELECTRICIAN

12

Of

PUT

YOUR SOCKETS

secure the

maximum

of

Good Lighting

EUGENF MUNSELL AND CO.
NRW YORK and CHICAGO

Micanite, Linotape,

Service.

I. C, Compound, Empire
For Years the Standard.

CO.,

Originators

:USE

MAIN LAMP SALES OFFICE
J.

"SAFETY" RUBBER COVERED
WIRE AND CABLE

(508)

LET US HAVE YOUR INQUIRIES .WHEN IN
NEED OF MICA OF, ANY DESCRIPTION-

WHAT YOU NEED

CIVE YOU

is

NEW YORK and CHICAGO

General Electric Company

WE CAN

That

M.

Paper

MICA INSULATOR

Street Series Lamps.
Miniature Lamps.
Regular Multiple Lamps.

Harrison, N.

1906

io,

Qualities, In any
at Lowest Prices

INSULATION
Cloth and

And

all

Form

MICA

EDISON LAMPS
IN

November

FOR EVERY ELECTRICAL SERVICE
A.

AUSTIN

B.

LVI,

QUICK AND AT THE RIGHT PRICES.
VALPARAISO, IND.
CHICAGO MICA CO.,

GO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

CO.

BAYONNE, NEW JERSEY

A PERMANENTLY PERFECT JOINT
Is

an assured fact

if

you

use

Cook's Self-Welding Wire Joint
No

No corrosion. Will carry
Free sample will convince you.

air spaces.

any

voltage.

Manufacturer

TtfraulvlB- 6'oofc "»»

TRANSFORMERS

KUHLMAN ELECTRIC

ELKHART, IND.

CO.,

Lake

Street

CHICAGO

COOK'S JOINTS.

L ^-i
k
i
m IJ
|

Over

25,000

HORNBERGER

TRANSFORMERS

miles
In use

Tlio Dill
I

Inint

IIC flail JUIIIl

Pn

Den

UU.,

-

Write

M\

Wr
3 ±2k;
§9^_

Offices: 29

W.

NEW YORK

34th St.

CITY

for

Catalog

Branch Selling Agencies
Denver, Coin. Pittsbarp, Pa.
;

maintain

fire.

All thla

••••••••

SPARKING. Will keep the Commutator in good condition and PRE-

VENT CUTTING.

Absolutely Will Not

60 Cents

$11.00 per Dozen.

par Stick.

SEND FOR FREE SAMPLB STICK
For sale by

K.

all

Brushes.

191 Fifth Ave.,

Cincinnati,

;

;

St.

Y.

J.

3-in-l

CHICAGO

VOLT-

AMMETERS

Measure low and hiprh voltagesi
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for cat-

alog of portable and switchboard voltmeters and ammeters,

L. M.

PIGNOLBT
New York

78-80 Coiilaadt Si.

put that high gloss on the
Commutator you have so long sought

4II. Inter

Ocean

Established
Blag., 130

Dearborn

St.,

Chicago

is

yea

U.S. METAL

POLISH

Geo.W.

Hoffman

ctdn St. Indianapolis. Ind

Storage Batteries
for Central Stations, Electric Railways,

Isolated

Lighting,

Power

Stations,

Signal Service, Train Lighting, Tel-

ephone and Telegraph.
Write

f.
_-V

for estimates and information
on the reliable "Init Arrumulatorfi"

Insulated Electrical Wires

and Cables

National lattery (Eimtpatty

JOHN

ELECTRIC STORAGE BATTERIES
NEW

YORK, 1G06 Broadway
BUFFALO, N. Y.
CHICAGO, 450 Old Colouy
SAN FRANCISCO, 623 Sansome Street

Bldg.

0.,

Paul, Minn.

It will

after.

supply bouses, or

McLENNAN & CO., SoleMfrs., Room

L J

RECO FLASHERS
Are easy to sell. You make a fine profit.
Everybody with an electric sign wants on.a
Write us today for particulars and prices. Also
pointers on electric signs.

Reynolds Electric Flasher Mfg. Co.

Gum The

111.

Lotus, Mc,

GENERALWorks, Boonton, N.

a

Si.

capacity

storage BATTERY CO
General Offices, 42 Broadway, N.

LAFAYETTE, IND.
Reduces the working capacity of a
motor or dynamo, wears out the commutator, wastes power and may cause
may be avoided If you use
The only article that will PREVENT

;

BUUR BATTERIES
man

LAFAYETTE ELECTRICAL MFC. CO.

SPARKING

Chicago,

:

A.

ROEBLING'S SONS CO.

171-173 Lake Street

chicaco

T»«-l«-

U

irenton, n,

I
«j a

November
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FUNK N. PHILLIPS, Pres.

EUGENE

R.

PHILLIPS, V. P. C. H. WAQENSEIL, Treu. C. R. REMINGTON,

Jr., Sec.

Qs£hc/)ajns

tficrf

AMERICAN ELECTRICAL WORKS,
II

PKOTIDENCE,

I

\

13

/>bf&

BARE AND INSULATED ELECTRIC WIBE,

»'

by holes for pins or rivets.

STOMBAUCH CUT ANCHORS
BORE INTO THE CROUND

CABLES FOR AERIAL AND UNDERGROUND USE.
New York Store, W. J. Watson, 26 Cortlandt St

WITHOUT DISTURBING THE
SOLID EARTH.

Chicago Office, F. E. Donohoe, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.

RICHARD WILLIAMSON,
PRESIDENT

WILLIAMSON & CO.

R.
ANUFACTuiicRa of

When in at the proper depth they are set. The strain
can then be put on without fear of any back give. You
are sure.
An anchor is as strong as its weakest part.
Stombaugh Guy Anchors have no weak parts.

I.

Showing tbe

CHAO. C. UMMACH.
BtC'V AND TREAB.

GAS, ELECTRIC AND COMBINATION FIXTURES

AND DEALERS

88-90-92 W.

R.

5,

6 and 7

in. style.

N.

MATTHEWS
&
MANUFACTURERS

203

N.

Holds 12,500, 15,000 and
17,500 lbs. respectively.

W.

with Street Railway,
Electric Light and Telephone Companies.

Eastern Office:

Popular

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

6 and 7 inch

The full rod is cast into the helix. Our experience
has shown that welds are dangerous in rods of less than
one inch in diameter.
The rods of Stombaugh Guy Anchors are not weakened

ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

MAIN OFFICES AND FACTORIES, PH ILLI PSDALE.

5,

Stombaugh Guy Anchors
HAVE NO WELDS

f

K. I.

The

2nd

203

-

St.,

BRO.

ST. LOUIS
NEW YORK

Taylor Bldg., Cortlandt

.,

CHICAGO

NATIONAL CODE STANDARD

TACHOMETERS

NIAGARA

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

"0. K." Weatherprool lire,

tion.

Slow -Burning Weatherproof

The type "C" instrument shown

and Ideal Wire.
Prices

Office

We

and Samples on Application.

Phillips Insulated

R.

NIAGARA FALLS,

That
the

you

what

Telephone Exchange Manover Yankee Doodle Land

a

is

using the

Rock
New

Island

class lamp at a
reasonable price
and
that price is less than

is

the" association

Service.

first

Lamp
Ours
but

getting Results that count in the

way

of

Dependable

Island has made good so emphatically that its fame has
reached across the sea. Finland, Sweden, Scotland, South Africa and the
Philippines have emphasized their endorsement in big orders.

Buyer.
is

a

ness.

and we

A

New Lamp,

we know

the busi-

Uive us a trial
will prove our

proposition so you will
stay with us.
As we mean business and want
your trade, we urge you to "look
us up, "to investigate us fully,
financially and otherwise, and we,
therefore, refer you to the First

LAMP CO.
Emporium, Pa.
ALVIN & JACKSON, Western Sales
Agents,

602 Monadnock
Chicago,

III.

Block,

Hand-Made

Battery

with highest grade carbon and heaviest zinc; little internal resistance,
great recuperative power and constant tension— better than other dry

1042

LARGE

pages ol
matter and

3126 columns

is

3,000,000

or about

words*

Equivalent in

amount

to

23 average

$2

technical

On

the

Books.

book basis $46

worth given

for

$3.

cells.

Standard No. %,just right
than No. 6, the size

lasts longer

for

Telephone Companies. Costs more but
and other general purposes.

you

are not a sub-

scriber,

send in your

If

for electric bells

Write Department

National Bank of Emporium, Pa.,
and the Farmers & Merchants Bank
of St. Marys, Pa.

NOVELTY INCANDESCENT

trician published

This

The Rock

"up to you," Mr.

It is

Elec-

1575 illustrations.

Cell

—

price."

The Western

reading

Patent

Dry

a strictly

In 1905

all

manager who

LAMP!
offer

is

ager wants, and

IN01NDES0ENT

N. Y.

I.

Battery Results

THE

We

Niagara Tachometer
and Instrument Go.

Wire Co.

and Factory: PAWTUCKET,

is

for direct connection to vertical
shafts adapted to apparatus having
high rotary speed where belt drive is
make instruments
not practical.
that will exactly meet your requirements. Write for catalogue.

A

for prices.

order

Rock

now.

Island Battery Co.

Ninth and Sycamore Streets

CINCINNATI, OHIO

Western
50 7 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN

14

MACGOVERN &

and
WANTED, FOR SALE
ROSSITER,
WAIST COllTMN advertise-

similar

ments

(jo

$r.jo an
additional words 3c each

words or

insertion;

POSITION
ments

less),

WANTED advertise-

words or less), $1.00 an
additional words zc each.

(jo

sertions

in-

WANTED

POSITION

Electrician, technical graduate, four years'
experience in station work, wiring and installing electrical machinery, licensed engineer,
would like position with construction company
or superintending a small plant. State salary
and particulars. Age 27, single, good references.
Address Box 667, care of Western Electrician,
507 Marquette Bldg., Chicago, 111.

WANTED

ELECTRICAL iNn gTKAll MACHINERY, GUARANTEED, and at a

PRICE considerably lower than for
the same apparatus purchased from
the manufacturers.
DIRECT CONNECTED A. C. UNITS.
6770

—400

Westinghouse generator ,60

K. W.

cycles, 2-pbase, 1,150 volt. 150 SPM,
direct connected to Williams vertical

non-condensing engine 18x26.
K. W. General Electric generator, 60
cycles, mono-cyclic, 2,400 volt, 200 RPM.
direct connected to Ames horizontal, compound engine, 15i and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt, 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

6399—250

C

BELTED

First-class, hustling salesman to sell Rock
Island Batteries, either as a side line or as an
entire line. Liberal salary and commission
paid to the right man. Apply in person or in
writing to Rock Island Battery Co., Ninth and
Sycamore Sts., Cincinnati, Ohio.

GENERATORS 60A.
Cycle, 3-Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,
class 12-150-600.

1136— 100 K. W. General
type A. T.

1448—70

B., class

WANTED

Electric. 2,300 volts

8-100-900.

K. W. Thomson-Houston, 2,200 volt,

class A-70,

515 RPM.

CO.,

Inc.

60- Cycle, 3- Phase.
1763— 240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232—75 K W. Westinghouse 2,200 volt, 720
RPM.
60-Cycle, Single-Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 180K. W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
1823— 150 K. W. General Electric, 1.040-1,150
volts, type A. M., class 12-160-600.
K. W. Westinghouse, 2,200 volt, class

1219—75

10-75 900.

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300
volts.

1279—120 K. W.
volts, class

Edwards

Electric
Headlight Co.

417 Monadnock Bldg.

CHICAGO
We

meritorious article.

Westinghouse, 1,100-2,200
12-120-1375.

ALTERNATING CURRENT MOTORS.
25-cycle, 60-cycle, 133-cycle,

single-phase, 2-

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low pricts.

Machinery For All Power Station

New York

WE

construction. MULTI- VENDING CO.,
198 S. Clinton Street, Chicago, 111.

Manhattan
Something

27

for

Electrical

\1

Park

PI.

V

EyeryMy

and 14 Murray

188 Fifth

St.

Factories: Jersey Glty,

N.

J.;

Ravenna,

500-VOLT

zy Roth.

1
1

1
1

MOTORS

self-oiler.

iy Eddy, M. P.
iy Crocker-Wheeler.
10

Kester,M. P.
Belknap, M. P.

12

Thomson-Houston.

1

15

2

20
25

Kester, M. P.
Bernard, M. P.

2
2
2

10

YAZOO

DRY

For

MISSISSIPPI VALLEY R.

I

Park Row. Chicago,

*

*

*

SI

YOUR COILS
VACUUM

M.KLEIN

& SON

Send 2c stamp lor new catalogue No. 6

of

TOOLS

81 W. Van Buren

NOW

USE

,

Ill,

3

The EDISON PRIMARY
BATTERY is the best for
the DEALER to sell, both
because it makes permanent
customers and because we
promote its sale by educa-

USE- PASSBURG" SYSTEM
IN U. S.

Chicago.

St.

IT.

Send for

tional advertising.

J. P.

DEVINE CO., BUFFALO, N.Y.

samples of our advertising literature.

advertises, the greater his busigreater his business, the more he

Electric Signs

Patent

Cope's
Remember

31 Union Sq., N. Y.
304
25 Clerkenwell Road,

Quick

^g

Edison Mfg. Co., 70R

428 MOONEY-BRISBANE BLDC.

man

IGNS

and Line Builders.
MATHIAS KLEIN & SONS.

(,

IN

III

776

LARGEST ELECTRICAL FACTORIES

Cor. lflth nnd Lincoln Streets, Chicago

Coupling

e

ve

£

Conduit

Rod

notion.

8ind Letters

These Couplings are of Steel and
»re

made

In the best possible

for special circular of stock signs

manner

HALLER MACHINE
127
FULTON STREET

Price, 3

CO.
CHICAGO

list

of persons using

rods— 16,000 sold since May
13 It- and 4 ft. lengths.

ready for shipment.

it.

J.
3244 North

1902.

the*
Ma4t

75 cents, 4

Patented February

ft. 55 c
34, 1903.

COI

Fifteenth Street

PHILADELPHIA, PA

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

Migh-Crado Machine
Work

,

of All

Correspondence

Kinds
Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUCHOUT*

J:

Wabash Ave., Chicago.
LONDON, E. C.

these rods have no lost

Write for

Send

CLAIR,

c.

(Cables—Transformers— Magnet Calls— Armatures)

CO.

R.

Industrial Commissioner,

(Rum

OVER 700 APPARATUSES

GREGORY ELECTRIC
a

&

full

j.

AND
IMPREGNATE

BY

R.

information and descriptive pamphlet address

U. S. A.

-

R.

AND THE

CO.,

For Electrical Worker*

35

The more
The
ness.

Communities,

KLEIN'S

Belknap.
Gen. Elec.M. P.
Crocker-Wheeler, M. P.
60
Eddyjff. P., type G.
lift
Geii. Elec, M. P.
100
Westtnghuiise.M. P.
1
Everybody says our new shops are "immense!"
They are. We have the largest repair shops In this
Send for our Monthly Bit renin Sheet
counti-y.
bhowlng our complete stock with net prices.
1

Rates,

Conditions,

ON THE LINES OF

Gen. Elec.M. P.

ly.

1
1

WIS.,

*£'****

Browninp, M. P.
Westinghouse, M. P.

2

Freight

Labor

Healthful

DISTRICT OFFICES: 425 Monadnock Block, Chicago, 111.
1236 Wells Bldg., Milwaukee, Wis.
801 Land Title Bldg., Philadelphia, Pa.
403-406 Atlas Bldg., 604 Mission St.,
29 Broadway, New York.
San Francisco, Cal.
21 East Fifth St., St. Paul, Minn.
200 Equitable Building, Boston, Mass.

V

Card.

Wi Roth,

Good

ENGINEERS— MANUFACTURERS

MADISON,

Fort Wayne.

i
&
5
6

1

NORTHERN ELECTRICAL MFG.

V

T. H., self-oiler.

1

Favorable

THE ILLINOIS CENTRAL

Crocker-Wheeler.
Towle.
New England.
IK Northern, series.
\y. Belknap, self-oiler.
* iy, Crocker-Wheeler.
3

WITH

Northern equipments

1
1
1

1

CHICAQO

Satisfactory Inducements,

Bulletin No. 2546 gives details of construction of

Ave

H. P.
1
1
1
1
1

tf

Ohio

FOR SALE — Bargains
1

tf

.

ST.,

OFFERED
LOCATIONS

are well protected against external injury, and
insulation is worked out to prevent breaking down
under heavy and excessive working conditions.

V

CHICAGO:

*

W. MONROE

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

Northern Generator and Motor Fields afford
great compactness of construction.
Field coils

Electrical Supply Co.

NEW YORK:

tf

tf

tf

'*•

LEATHER BELTS

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFG. CORP.

cago.

and tools, heavy punch press and sheer
work, accurate machine and novelty

Porte, Indiana.

New and 2nd Hand

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

Complicated and Difficult Dies

La

Factory,

g^so^sPorcr^j

Smallmanufaeturingbusiness. Canbe handled
to advantage by anyone connected with electrical business. One thousand (1,0001 per cent
Owner has
profit, good demand for goods.
Address Box 666, care Westlarger interests.
ern Electrician, 507 Marquette Building, Chi-

all

agency for a

to take the selling

SPOT

FOR SALE

equipped for doing

are

kinds of machine and electrical
work promptly; also in a position

K. W. General Electric, 2,300 volt,
type A-6, class 12-90-1250.

ce,

PI;

1906

10,

1344—90

Purposes.

ittery

The undersigned will pay $1.00 per copy for
six copies of the Western Electrician of May
Address Box 666, care Western
21, 1898.
Electrician, 507 Marquette Bldg., Chicago, 111.

November

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

.

November

10,
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CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

BUCKEYE ENGINE
SALEM. OHIO.

&

y*f*n. f*.

ILL..

Dearborn Water Treatment
made

to

suit the

Send gallon of water

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICACO,

15

CHEMICAL WORKS

EDGAR, Pounder.
W.

Co.

case takes off the scale,

for analysis.

R.

Telephone: Harrison 3930 and 393

OSTRANDER &

Dixon's Pure
Flake Graphite

CO.

Manufacturers and Dealers
in all kinds of

U.S.A.

A

small quantity of Dixon's
Graphite mixed with any oil
or grease improves its lubri-

Electrical Supplies,
Bells, Annunciators,

Speaking Tubes,

22 DEY

ST.,

cating quality and durability

Etc.

100 per cent.

NEW YORK

Get

Factory:
1431 to 1439 DeKalb Ave.,
Brooexyh, N. Y.

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

reg.trade marks
[

]

The Phosphor

"

yT\

/oEUtts^

Bronze Smelting Co.Iimited,

— DELTA

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole: Makers in the U.S.

JOSEPH DIXON CRUCIBLE CO.
JERSEY CITY, N.J.

ADDRXSS

R E YtI!n%&ss"on IuACEINEBY

THE JEFFREY MFG.
COLUMBUS,

Farrand Bros., proprietors of the Lakeside
Stock Farm, Colon, Michigan, write: "Our engine
has run nine years without trouble, but all machinery Is bound to wear out."
They then ask for

—

platinum with which to tip the electrodes, a trifling
Nine years and just beand Inexpensive repair.
ginning to need attention. The average life of the
cheaper makes Is about five years.
There Is a
moral In this for the prospective buyer, Get the
" Otto" for long life, and no trouble.

—

CO.

0.

STANDARD DF THE WORLD

EXPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATINC"

HOI

VI
ST.
RT IM.

i<

OTTO GA5 ENGINE WORKS, Phib, Pa.

FOR CATALOGUE,

JEF^

5*.

Unsolicited Praise

2200 Washington ave.,Philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WiRE,RODS, SHEETS, etc.

M^rt-Jfitm**"

sample 125-C.

OTTO ENGINE

STEAM ENGINE BUILDERS.
IN

free

r/M

SEND FOR 600 PAGE CATALOGUE

THE LARGEST LINE OF MODERN ENGINE PATTERNS

|

IS

WHY WE

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

HEATING

VIOIMAE HMOCtVC
CHII SAGO,

.IV1

"V

II

SAMSON TURBINE
In constructing the SAMSON we use only the BEST
MATERIAL that can be purchased; furthermore, we

employ

only

skilled

labor in their erection.

It is

HIGH-GRADE MATERIAL so that
The
parts will have a LONG LIFE.

necessary to use
all

wearing

SAMSON

THE JAMES LEFFEL & CO.

operates continuously,

307 Lagonda

Street, Springfield, Ohio, U. S. A,
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T^VERY

business house and institution should be
J-* equipped with a complete system of telephones, connecting all departments. The value of such a system cannot be overestimated it saves time and money everyday.

Reduced Telephone Rates
IN CHICAGO

;

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

of the

Designers
Highest

SINGLE LINE TELEPHONES:

and

calls

:

Grade

Builders

per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
AH calls in the month beyond 150
3 cents each

50

:

:

for all

of

Classes

Telephone

:

of

Apparatus

:

Service

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

:

line

$75.00 per
60.00 per

:

:

annum
annum

Iron Box Hotel Type

Telephone

NICKEL SERVICE:
20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 1 5 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
Direct
Direct

Stromberg-Carlson Quality

line,

:

:

is

Standard;

its

efficiency

and durability are the highest. Estimates promptly
furnished on complete telephone systems for hotels, manufacturing plants and institutions of all kinds.
Special
equipment for steam, electric and interurban railways
and mining systems.

:

Write to-day for booklet W2-E.

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

Stromberg- Carlson Telephone
ROCHESTER,

Mfg.

CHICACO,

N. Y.

Go.
ILL.

JEM SHADE HOLDERS
Applied in a second

Four points of support

Rigid at any angle
No screws to lose
No tools required

No loosening from shock

Simple, Strong, Secure

Self-centering

(SEND FOE SAMPLES; 1%

JEM SHADE HOLDER

in.,

2>f

in.,

3«

in).

CO., <3 East 30th

ELECTRO-MAGNETS

St.,

New York

City

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
If

You Are
a Regular

So,

Customer
If

Not, Will

You

Allow Us to Send a

Sample?

*t counnwerir.

'»&%?&

INTERNATIONAL TELEPHONE MFG. CO.

CHICAGO

November

10,
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Results are what Count
Everybody connected
change

—subscribers,

in

KELLOGG
TELEPHONES

any way with a telephone ex-

management, and stockholders

—

demands results.
The subscribers demand results in the shape of good
service; the management demands results in the shape of
good service and economy of operation and maintenance;
the stockholders demand results in the shape of profits,
and substantial dividends and stable stock

regular

The Automatic is producing results
body.
The telephone equipment that
body

is

ARE

DISTINCTIVE
They are not

values.

"JUST TELEPHONES"

that satisfy everywill satisfy

every-

the kind you want.

Our many

Our Automatic system has been adopted

in the follow-

ing cities:

Send

Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Bellingham, Wash.
Berlin,

Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.
Miamisburg, Ohio.

Germany.

Buxton, Iowa.
Mich.

Champaign,

111.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall Eiver, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Mount

Olive,

Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

for « Bulletin No. 8-F."

Urbana,

111.

Westerly, R.

KELLOGG SWITCHBOARD & SUPPLY GO.

Automatic Electric Co.
CHICAGO,

PHILADELPHIA, PA.

RUNZEL-LENZ ELECTRIC MFG. CO.
MANUFACTURERS

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING

...

and POT-HEADS

MARYS, PA.

97-IOI

"DO YOU GET OUR RINGS? "\
you used the

South Clinton

St.

CHICAGO,

ILL,

TELEPHONES AND

SWITCHBOARDS

Improved Sandwich
Pole Changer

Our New Round Magnet

The most efficient and the only reliable ringer
on the market.
Measures only 9x6x5 inches; weighs only 4 lbs. *
We use no primary battery for the vibrator; actual V
consumption of current from the main batteries j
practically unnoticeable. Will ship pn 30 days' •
trial, returnable at our expense if not satisfactory y
in

ILL.

LOS ANGELES, CAL.
31S W. Second St.

Electric Bldg.

U. S. A.

SPEER CARBON CO.

if

CLEVELAND. OHIO

Keystone Tel. Bldg.

CARBON BRUSHES

You would

CHICAGO,

STS.,

BRANCHES

SPEER HIGH-GRADE

ST.

solicited.

I.

Wilmington, Del.
Woodstock, N. B\, Can.

J.

Sts.,

yours for the asking.

Wausau, Wis.

CONGRESS AND GREEN

Van Buren and Morgan

It's

Correspondence

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.

111.

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
N.

customers say there are "none so good."
and our Catalogs will show you why.

MANUFACTURERS OP
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES—POLES— LAMPS

Santa Monica, Cal.
Sioux City, Iowa.
South Bend, Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.

New

Princeton,

so, too,

Richmond, Ind.

Hastings,

Cadillac,

satisfied

We think

every respect.

h

Write today for new descriptive circular and prices.

•

Powerful Magneto

TELEPHONE GENERATOR
Made

4. 5 or

6 Bar

SEND FOR SEPTEMBER
BULLETIN

Sandwich Pole Changer Co.a
200 Eddy 8treet

Sandwich,
Made
I

in

4

Styles,

Illinois

AMERICAN ELECTRIC TELEPHONE COMPANY

Both Alternating and Pulsating

6400-6508 State Street

TELEPHONES. SWITCHBOARDS AND EXCHANGE EQUIPMENT

CLEVELAND

THE NORTH ELECTRICS
KANSAS CITY

CHICAGO, ILLINOIS

WESTERN ELECTRICIAN
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of

[star Expansion Bolt Co.

Plants
Power
SCHNEIDER

Electric

NORMAN H.
a Book Every Steam and
Engineer Should Have
By

Here

[is

Because

it

Maker* of all

*

Electrical

STAR.

*®BS2a^8

deals practically with

care and management of
power plants; direct and alternating current motors hive been
given a special chapter and modern forms 1 f starting rheostats
are described at length.
There are special chapters on

.

electrical current, standard
wiring with formulas and tables,
etc., direct and alternating cur-

the

rent dynamos, motors and motor
starters, testing electric lamps

Send for Catalogue

and dynamos and measuring

147 Cedar St.,

Leather,

Corners, Gilt Edges

.

.

BY

Price $1.00.

A complete and

work

practical

handy pocket

/1/tfERIC/VH

in

e

|

rcOISDUIT COMPf\N\l

size.

SOI MARQUETTE BLDG.,GrUCA.GO.

PUBLISHED BY

IZO

THE ELECTRICIAN PUBLISHING

336MACXBT.

BROADWAY,

NEW YORK..

CO.,

LOSAUQEAJES.
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no case has efficiency, durability or operation at conservative temperatures been
and the "cheapness" commonly associated with it.

of secondary importance merely to secure light weight

Allis-Chalmers Vertical Induction Motor

Our

Induction

Motors

are, in

all

respects, the best

machines

for general

power

distribution

on alternating current

by

circuits.

In their

company and are adapted to
fully as wide a range of service.
In fact, because of the absence of commutator and brushes, they can often be used in places where directcurrent motors would be liable to give trouble on account of dust, flying particles or explosive gases
as in cement works, powder mills, paint
factories, mines, etc.
Essentially, of course, they are constant speed machines and best suited to work of that character, but by means of a
suitable device, they can be operated at variable speed, as in the case of the electric hoists which we are now building.
Great care has been taken to reduce the magnetizing current to a minimum, thereby increasing the power factor and insuring high
general performance they resemble very closely the direct-current shunt-wound motors manufactured

this

—

efficiency.

The

temperature

rise

under continuous full-load operation

These motors will also give from two to three
our bulletin No. 040 (Revised Edition).

injury to the windings.
further particulars see

is

very

times

full

thus allowing a liberal margin for overloads without
load running torque without stopping or "pulling out."
For

slight,

1

DISTRICT OFFICES.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
loston, Mass., State Mutual Bldg.
Buffalo,

N. Y.,

Square Bldg.
East Broadway.

Elllcott

Butte, Mont., 61

Chicago,

First National
Cincinnati, 0„ First Nat'l
ill.,

Bank Bldg.
Bank Bldg.

Cleveland, O., New England Bldg.
Dallas, Texas, Wilson Bldg.

Deadwood,

8. D.

Kansas

City,

FOREIGN SALES OFFICES.
Mo.,

The Dwlght

Bldg.,

cor. Baltimore Ave. and Tenth St.
Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.
Oakland, Cal., Room 21, 906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frick Bldg.

Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.

St.

Detroit, Mich., 800

San Francisco, new office Atlas Bldg.,
602 Mission St.
Seattle, Wash., 316 Occidental Ave.

El Paso, Texas,

Scranton, Pa.

Oenver, Colo.,

McPhee

Bldg.

Union Trust Bldg.
Guaranty Trust Bldg.

London

533 Salisbury House, Finsbury Circus, E. C.
The Corner House.

Johannesburg, South Africa,

FOREIGN SALES AGENCIES.
Auckland, New Zealand
John Chambers & Son, Ltd.
Johannesburg, South Africa
Herbert Ainsworth (for Rock Crushers Only)
Lima, Peru
Henry Guyer
Manila, P.
Perth, West Australia
Valparaiso, Chile
I

Yokohama and Kobe, Japan
Shanghai, China

Canadian Representatives, Allis-Chalmers- Bullock, Ltd.,

Montreal

Bryan-Landon Co.
Frank R. Perrot
....John R. Beaver
The American Trading Company
The American Trading Company

—

—
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Storage BatteryCo.
The Electric PHILADELPHIA
MANUFACTURER OF THE

"Gblor tfce Hccumulator
For Central

and Power Stations,

Stations, Electric Railways, Isolated Lighting

Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

S^LES OFFICES:
Philadelphia,
Boston,
New York,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwrieht Bldg.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg, AnnexCitizen's Bldg.
Canadian General Electric Co., Ltd., Toronto
525 Thirteenth St-

WE HAVE CAUSE
TO BE PROUD OF OUR

=

**

Ifomfltti If"

MOTORS AND GENERATORS
Let us send you a

list of users in the Chicago
an eloquent proof of the confidence
apparatus.
our customers have in C"

territory.

It is

Writes

W

T gives list o/"C"W

Bulletin No. 63

users.

^OCKER-WHEEt^
AMPERE,

N.

©he

J.

Nero

CHICAGO OFFICE, OLD COLONY BLDG.

Inint

Pn

STURGESS WATER-WHEEL GOVERNORS
Write for Full Particular* of Our

M

°

-

VERTICAL TYPE

NECNAS

Office's:

W. 34th

29

NEW YORK

St.

CITY

Branch Selling Agencies:
Denver, Colo.; Pittsburg, Pa.;

Chicago,

111.;

Cincinnati,

St. lonis, Mo.; St. Panl,

baker &

All

Liberty Street.

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

forms of electrical contacts.

CO.,

TROY, N.

Y.

PLATINUM

Grand Prize

CO., Inc.
.

Universal Exposition
ST. LOUIS, 1004

c.w. BAKER, vicefrei.
baker, Prei.
408-414 N.J. R. R Aw.. NEWARK. N. J.

o. o.

1905.

0.,

Minn.

PLATINUM

PLATINUM

Ignition fuses for torpedo and mining operations
Special forms for wireleuB telegraphy

Clark Centennial
130

Gfarmita. GDnt

tMfiragn

for

Exposition, Portland, Oregon,

OFFICE:

©mm.

Write

GOLD MEDAL
NEW TORE

Idstmi

f nrk

^artfaro,

Catalog

PLATINUM
&

ffiart iJtfg. (En.,

qualify.

miles
In use

Remittance wires to specifications.
Protective fuses for small currents.

Lewis

guaranty

25,000

Over

JUIIIl LI).,

®rafo-iMark

attjtB

COMPAN Y
ALTERNATING AND DIRECT CURRENT MACHINERY

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co

19

Alton Machine Co
Ajax Line Material Co
Allls-Chalmers

Company

4
1

2

12
American Arc Limp Co
10
American Battery Co
Amer. Circular Loom Co
20
American Conduit Co
American Diesel Engine Co. 17
17
Amer. District Steam Co
19
Amer. EL Telephone Co
American Electrical Works.. 13
13
Anti-Volt Mfg. Co
16
Arnold Co., The
12
Artistic Porcelain Co
19
Automatic Electric Co
I

Fuse Wire & Mfg. Co.
8
Chicago Ins. Wire & Mfg. Co. 16
Chicago Mica Co
12
Chicago Pneumatic Tool Co.. 26
18
Chicago Telephone Co
Columbia Incand. Lamp Co..
26
Cook, Frank B
1
Cope.T. J
Crescent Ins. Wire & Cbl. Co. 1
3
Crocker- Wheeler Co
Chic.

Crollus

—

Benjamin

Elec. Mfg.

Co

10

Berthold & Jennings
22
22
BissellCo.,The F
Blake Slsnal & M fg. Co
Bossert Electric Construction

—

Co

19

Bruer, Will F

22

Buckeye Electric Co
Buckeye Engine Co
Butterileld Construction
Byllesby &Co., H.

M

Central Electric Co
Century Electric Co

Chicago Edison Co

Son, E.

R

Crouse-Hinds Co
Cutler-Hammer Mfg. Co
Cutter Elec. & Mfg. Co

17

16

—
25

Hazard Manufacturing Co...—

4

Helios Mfg.

—

Co

20
W. Fuse Company
Dearborn Drug & Chem. Wks. 17
Devlne Co. Joseph P
20

Directory of Engineers
16
Dixon Crucible Co., Joseph.. 17

Humphrey, Henry H..
Hunt* Co., Robt.W

1

<4

,

Driver-Hams Wire Co
Duncan Elec. Mfg. Co

Illinois Central

Electric Storage Battery Co.. 3

18

16
16

14
1

Company.. .21
—
Eureka Fixture Co

Jackson, D. C. & W. B
Jeffrey Manufacturing Co

Jem Shade Holder Co
20
Fibre Conduit Co., The
"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc. .25
22
Fowler & Co., John H
—
French Battery Co

14

General Electric Co

11, 12

Company

.

Manross, F. N
Massachusetts Chemical Co
<S

Bros.

,

W.

.

14

17
. .

N

12
5

14
Miscellaneous Advs
4
Monarch Elec. Mfg. Co
Morse, Frank
22
Moss Tie Co., T.J
7
Mottlron Wks., J. L
Mueller Company, William. .22

16

Kuhlman

10

Pacific Coast Pole

Multi-Vending Co
Munseli & Co., Eugene

14

12

Simplex Elec. Heating Co

12

Sorensen, P....,
Speer Carhon Co

19

Co

22

& Seymour
Perrtzo & Sons

7

Standard Underg. Cable Co...
Stanley G. I. Elec. Mfg. Co-.

22

star Expansion Bolt

13
Eugene F
Phillips Insulated Wire Co... 13
—
Phoenix Glass Co
17
Phosphor-Bronze S. Co

Steel GainMfg. Co
Sterling & Son, W. C

Phillips,

Pignolet,L.

7

—
Spon & Chamberlain
St. Marys Incand. Lamp Co. .10
—
Standard Elect'l Mfg. Co

M

12

Plume & Atwood Mf g. Co
Porter Cedar Company
Prometheus Elec. Co., The

. . . .

—
22

..

Co

20

—
22

—

Stow Mfg. Company
S'

ro nberg-Carlson Tel. Mfg.

Oonpanv

18

Sturgess Engineering Dept.. 3
Switchboard Equipment Co. 1

7,

Torrey Cedar Company

—

W

New York

19,22

Co

Supply Co..

18

Klein *fc Sons, Mathias
Kohler Brothers
Electric

El.

17

16

Kartavert Manufacturing Co.—
Kellogg Switchboard & Sup.
ply

Manhattan

7

National Battery Co
National Brake & Elec. Co
National Carbon Co
National India Rubber Co.
Nat'l Metal Molding Co....

.

Trades Exposition Co.—

Electrician Pub.

Machado & Roller

—

Insulating Company
International Elec. Meter Col3
International TeL Mfg. Co. 19

Oneida Community, Ltd.
Ostrander <& Co., W. R. ..
Otto Gas Engine Works.

Pass

Matthews

18

.

—

McLennan & Company, K....12
20
McRoy Clay Works
12
Mica Insulator Company

18

Indiana Rub. &Lns. W. Co....
India Rubber & Gutta Percha

Co..—

16

J3

Ry

Elect'l Mfg.

Leather Preserv. M. Corp
17
Leffel&Co., James
22
Lindslsy Bros. Co., The
Long Distance Tel. Mfg. Co.. 18
22
Loud'sSonsCo., H. M
3
Ludlow Valve Co

13

5

Edison Decorative & Minia12
ture Lamp DepaTtm't
14
Edison Mfg. Company
Elect'l

W

25

5
4, 14

—

Haller Machine Co
3
Hart Mfg. Co
Hartford Steam Boiler Inspection & Insurance Co....—

—
Co.—

Gleason, John L
Gould Storage Battery Co...
Gregory Electric Co
14

Highland Park College
Hoffman, G.
Hoffmann, Emll R
Holden Anchor Co
Holmes Fibre-Graph. Co
Holophane Glass Co

D.

—
Bibcock & Wilcox Co
16
Badt.F. B
26
Bain, Foree & May
3
Baker & Co., Inc
16
Baker & Co., W. E
Beardslee Chandelier Mfg. Co.
Belden Mfg. Co

&

La Fayette

General Storage Bat. Co..
Qest.G. M

Rail Joint Co., The
Reisinger, Hugo

3
5

Reynolds El. Flasher Mfg. Co. 12
14
Robbins & Myers Co

—
Rock Island Battery Co
22
Roebling's Sons Co., J. A
Rosslter, MacGovern & Co... 14
Wells
16
RuebelA
Runzel-Lenz Elec. Mfg. Co..—

Valentine-Clark Co., The.... 22
Plbg. & Htg. Co.
Vulcanized Fibre Company. .26

Vanderman

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company

8
12
.

.26

.

Wire Co
Niagara Tachometer &
strument Co
North Electric Co

14

Ins.

In13

—

Northern Elect'l Mfg. Co.... 14
9
Novelty lncan. Lamp Co

1

Okonlte

Co.,

The

1

Safety Ins.

Wire* Cable Co..

1

14
Samson Cordage Works
Sandwich Pole Changer Co. .—
—
Sargent & Lundy
—
Sawyer-Man Elec. Co

Scbott.W. H
Seymour Mfg. Co
Shelby Electric Co..

16
1

The

Simplex Electrical Co., The.

For Classified Index o* Advertisements See

16
.

1

I*Ek££& €$

Westinghouse
Electric
&
Manufacturing Co
23, 24
Westinghouse Machine Co.. ..23

Weston Electrical Inst. Co...
Whitney Elec. Inst. Co
7
Willard Storage Bat. Co
10
1

Williamson
Willis, G.

& Co., R

M

Worcester Company,
WrigleyCo. Thos

1

16
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a result of the installation of our Central Station Service in buildings

operated

their

ELECTRIC

own

plants,

we

find

it

necessary

to

market
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which formerly

large

quantities

of

SECOND-HAND MACHINERY STEAM

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

all

necessary information

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

Adams

Street,

CHICAGO

COMPACTNESS, RIGIDITY, STRENGTH
An elevator controller that will stand severe

National

service

must have these

qualifications.

Motor Generator Sets
Bulletin 56 and
H. A.C.
elevator con =
t ro 1 1 e rs
are

57C&

Built in all capacities

strong mechanically and prop=
erly
designed
electrically.

Reliable service

and long

life

are

assured.

These

controllers are built for slip-ring or squirrel-

cage alternating current motors.
500 Kw. Motor Generator Set

The

reversing switch is of the drum type mounted
least space.
Resistance commutator consists of heavy copper
bars carried on heavy slate panels.
All contacts are of copper with large currentcarrying capacity.
to take

National Brake

&

Electric Co.

Milwaukee
General Sales Office

519 First National

Bank

The

up

Cutler

-

Hammer

Mfg. Co.

Milwaukee

Bldg., Chicago

New York

Boston

Chicago

Pittsburg

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

November
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No Temperatvire Too High

for

DELTABESTON MAGNET WIRE
No

matter what extremes of temperature Deltabeston Wire

will not burn out nor

char.

may be

Especially prepared for winding field

subjected

to,

the asbestos insulation

and armatures of electric railway motors

where high temperatures must alwajs be considered. Equally well adapted
Write for samples and prices.
3 to 18 B. and S. gauge.

on arc lamp magnets.

for use

Nos.

Genera.1 Western Agents

264-266-268-270 Fifth Avenue,

/

CHICAGO

ggdfr
=
3

E in
16

i

KEARNEY CABLE CLAMPS
SAVE MORE THAN ENOUGH

oA o

i_ e:

TO PAY THEIR COST

KEARNEY CABLE CLAMPS
SAVE MORE THAN ENOUGH

LABOR

•ADVANCE"

TO PAY THEIR COST

KEARNEY CABLE CLAMPS

Resistance Wire

MORE

SAVE
THAN ENOUCH
OTHER
MATERIAL

TO PAY THEIR COST
Absolutely no corrosion under any conditions

THEREFORE THE COST OF

KEARNEY CABLE CLAMPS

DOESN'T MATTER

SEND US A TRIAL ORDER TOR 26 OR
MORE. TRY THEM 30 DAYS. THEN PAY
FOR OR RETURN THEM, AS YOU PREFER.

Especially

recommended

measuring

instruments

apparatus

in

for

and

which the wire

is

repeatedly heated and cooled.

W.

N.

MATTHEWS &

203

N.

2ND

BRO.

Famished

«

\^<t$j>s oedjytyy »->

i

and Sheet

DRIVER-HARRIS WIRE

4-

rm

also in Ribbon

ST., ST. LOUIS

%

in

Harrison,

New

Jersey

CO.

—

.
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The Active Material of the Gould Battery Plate
maintained

is

The

mechanical and electrical contact to the support plate.
shows in cross section (enlarged) a fragment of a Gould Plate

in close

illustration

and the ribbed formation

The

of the contact surface.

electrochemically, out of the metal composing the ribs,

for,

formed,

is

the space, as shown,

filling

Expansion and contraction are

with densely-packed but highly-porous elements.

amply compensated

active material

and mechanical dislodgment

material

of active

is

nearly

impossible.

Every

detail of the

Gould Battery has been developed to secure great capacity, high
Complete bulletins upon request.

efficiency

MAIN OFFICE

BOSTON—89

SALES OFFICES:

West

1

State St.

life.

:

34th Street

New York

CHICAGO -Rookery Buildine
SAN FRANCISCO— 1701 Geary St.
TORONTO-66 Wellington St., W.

and long

City

Works:

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Artjimters, Cord.
Morse, Frank w.
Adjusters. Inc. Lamps.
Morse, Frank W.

Anchors, (Guy).

Elec. Snpply Co.
Ostrander A Co., W. R.
Co.
Supply
Wesco
Western Electric Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Hatterles and Jars.
BlssellCo., TheF.
Central Electric Co.
Edison Mfg. Co.
French Battery Co.

Co

Co., Job.

learner Preserver Mfg. Corp

Boller Compound!.

Dearborn Drug A Ohem. Wks
Boilers.
_
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Toggle.
Wrlgiey co.,Thos.
bixutriclan Huuusmng Co
Spon A chamberlain.

Bobsert Elect, const. Co

Boxes, Moulding.

(ileason, Jobn L.
Brass, Sheet and Rod.
Plume & Atwood Mfg. Co.

Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.

Speer Carbon Co.
Western Electric Company.

Wesco Supply

Co.

Contractors and Electric
Light Plants.
Allis-Chalmers Company.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Wagner

Electric Mfg. Co.
Western Electric Co.

Westlnghouse

El.

A

Mfg. Co.

Controllers.

Cord.
Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

and

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Cnt-Outs and Switches.
Bissell Co., The P.
Bossert Elec. Const. Co.

Central Electric Co.

Ft.

Wayne

Mfg. Co.

Wks.

Elec.

Inc.

General Electric Co.
Hart Manufacturing Co.

Cable Hangers.
BlssellCo., B. F.
Wesco Supply Co.
Western Electric Co.

Manhattan

Supply Co.

Elec.

Sorensen, P.

Oabllng Machinery.
Alton Machine Co.

Cables (See Wires and Cables)
Carbons, Points and
Plates.
Central Electric Co.
Chicago Edison Co.
National Carbon Co.
Rel.lnger, Hugo.
bueer Carbon Co.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. & Mfg. Co.

Dies

Multi-Vending Co.
Drills. Electric.
Chicago Pneumatic Tool Co.

Drying Machinery.
Alton Machine Co.
Devine o., Joseph P.

Dynamos and Motors.
Allls-Chalmers Company.

Machine Co.

BlssellCo., The F.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.

Chains.
Jo.urej Mfg. Co.

Plume A Atwood Mfg. Co.
Chains, Galvanised.
Oneida Community, Ltd.

A

Chests, Tool.

Vanderman Plbg. A Htg.
Circuit Breakers.
Cutler-Hammer Mfg.

Co.

Co.

Mfg. Co.

Elec.

Wks.

Inc.

Wesco Supply Co.
Western Electric Company.
Westlngbouse El. A Mfg. Co.
Clamps, Cable.
Cook, Krank B.
Bros.,

A

W.

N.

Mfg. Co.

Clusters.
Benjamin Elec Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling Machinery.
Jeffrey Mfg. Co.

Coal Mining Machinery.
Allls-Chalmers Company.

Wayne

Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake
Elec. Co.
Northern Electrical Mfg. Co.
Ft.

RobblnB A Myers Co.
Stanley— Q. I. Elec. Mfg. Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westlnghouse EL A Mfg. Co.

Electric Healing Aupl.
Prometheus Elec. Co., The
Simplex Elec. Heating Co.
Western Electric Co.

Electric

Railways.

Allla-Chalmers Co.
General Electric Co.

Westlnghouse

El.

Electrical and

A Mfg. Co.
Mechan-

ical Engineers.
Arnold Co., The.
Badt, F. B.

Baker

&

Co.,

W.

B.

ButterHeld Construction Co.

Por

Roller.

Plgnolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Whitney Elec Inst. Co.
Electro- Magnets.

Acme Wire Co.
Electro-Plating Mach'y
Crocker-Wheeler Co.
General Electric Co.
Ullevato rs Conveyors.
Jeffrey Mfg. Co.

—

Enameled Kings.
Star Expansion Bolt Co.

Engines, bag, Gasoline

and

Oil.

American Diesel Engine Co.
Otto Gas Engine Works.
Westinghouse Machine Co.

Engines, steam.
ALUs-Chalmers Company.

Buckeye Engine Co.
Westinghouse Machine Co.

Fans and Pan Motors.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robbing & Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Fibre.

Field Coils.
Acme Wire Co.
Fittings.
Plume A Atwood Mfg.

Uai and Elec.
Beardslee Chandelier Mfg.Co.
Williamson A Co. R.

Fixtures.

,

Flashers.
BisseUCo., TheF.
Hailer Machine Co.

Reynolds EL Flasher Mfg.Co.

Flexible Shafts.
Stow Mfg. Co.
Bissell Co.,

The

F.

Central Electric Co.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Berm«n

Mllver, Sheet

and Wire.

Seymour Mfg. Co.
Globes, Reflectors
Shades.
Holophane Glass Co.
Phoenix Glass Co,
Wesco Supply Co.

Western Electric Co.
Governors, Water Wheel
and Nteam Turbine.
Allis-Chalmers Co.

Ludlow Valve

Co.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

(Exhaust

Heating
Steam).
Amer.

District

Steam Co.

Hydraulic Machinery.
Alton Macblne Co.
ALUs-Chalmers Company.

Induction

Col.'s.

Acme Wire

A.lr»tx«»t»©t;io»al

Co.

Bain, Foree

A

Electric Storage Battery do.
General Storage Battery Co.

May.

Phosphor Bronse.

Gould Storage Battery Co.

Phosphor Bronze Sm.
Seymour Mfg Co.

WlUard Storage Bat. Co.
Supplies, General Bite.
Bissell Co., The F.

Co. Ltd.

Pipe Bending Ma-

National Battery Co.

chines.

Central Electric Co.

Central Electric Co.

Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

Century Electric Co.
Chicago Edison Oo.
Manhattan Elect'l Supply Oo
Wesco Supply Co.
Western Electrie Oo.

Chicago Edison Co.
Indiana Rub. A 1ns. Wire Co.
Kartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co
Okonite Co., The.
Phillips Insulated Wire Cc

Simplex Electrical Co.
Standard Underground 0. Go.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Joints, Wire.
Cook, Frank B.

Lamps, Are.

American Arc Lamp
BisseUCo., TheF.

Co.

Central Electric Co.

Wayne

Elec. Wks. inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Ft.

Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
Lamp Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse. Frank W.

Lamps, Incandescent.
BisseU Co., The F.
Buckeye Electric Company.
Central Electric Co.

Chicago Edison Co.

Columbia Incan. Lamp Co.
Edison Decorative A Miniature

Lamp Dept.

General Electric Co.
Monarch Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
Shelby Electric Co. The
,

St.

Marys lncand. Lamp Co.

Wire

Platinum,

A Co.

Inc.

Lightning Arresters.
Central Electric Co.

Wks.

Inc.

General Electric Co.
Manhattan Elec. Supply Co.
Stanley— Q. I. Elec. Mfg. Co.
Wesco Supply Co.

Western Electric Co.
Line Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
Machine Construction.
Muni VenaingCo.
Slagneis, Autom.

Acme Wire Co.
Magnet Wires.
(See Wires

and

A

Massachusetts Chemical Co

Telephones, Telephone
Material and Switchboards.
American EL Telephone Oo

Sup. Co.

Lindsley Bros. Co., The.
Loud's Sons Co., H. M.
Moss Tie Co.

Automatic Electric

Wound

Cables.)

Pacific Coast Pole Co.
Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.

Cook, Frank B.

Valentine-Clark Co., The
Worcester Co., 0. H.

StromberB-Carlson TeL M.Oo.

International TeL Mfg. Co.

KeUoge Switchb. A Sup. Co.
Long Distance Tel. Mfg. Oo.
North Electric Co.

Wesco Supply Co.
Western Electrie Co.

Polish (Metal).
Hoffman. Geo

Telephone Service.

"W.

Chicago Telephone Co
Long Distance Tel. Mfg. Co.

Porcelain, Specialties.
Artistic Porcelain Co.

Time Switches.

Portables.
Plume A Atwood Mfg.

BisseUCo., TheF.

Co.

Power Transmission

Toggle Bolts.

Machinery.

(See Bolts, Toggle.)

Tools.

Allis-Chalmers Company.
Jeffrey Mfg. Co.

Klein

AUis-Chalmers Company.
Crocker- Wheeler Co.
Ft. Wayne Elec. Worki, Ine

Rheostats.

General Electric Co.

Cutler-Hammer Mfg. Co.
General Electric Co.
Co.

A

Mfg. Co.

Schools and Colleges.

General Electric Co.

Westinghouse Machine Co.

Turbine Water Wheals.
AUis-Chalmers Co.

Leffel & Co., J as.
Vacuum Drying

.

Salt

and Paste.
A Son,

Crolius

Co.

Co., The.

Signs. Electric.
Hailer Machine Co.
Sleeving, Braided.
Beiden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.
Soldering Sticks,

Elec.
AUis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Co.
Coils.

Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Mining Machinery.
AUlB-Cnalmers Company.

Model and Machine Shop.
Hoffmann,

EmU

(See

R.

Dynamos ana

Motors)

Nippers and Pliers.
Klein A SonR. Mathlas.
Paints. Insulating,
Massachusetts Chemical Co.

BisseU Co., TheF.
Central Electric Co.
Chicago Ins. Wire A Mfg. Co.

Manhattan Elec. Supply Co.

Ostrander A Co., W. R.
Wesco Supply Co.

Crescentlns.WlreACble. Co.

Western Electric Co.

Speed Indicators.

A

Niagara Tachometer
strument Co.

Weston

In-

Electrical Inst. Co.

Niagara Tachometer
strument Co.

&

In-

-

Springs.
Manross, F. N.
Staples.
Blake Signal A Mfg. Co.

Steel Cains.
Steel

Gain Mfg. Co.

Stokers.

Manhattan

Elec.

Supply Co.

Marion Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.
Okonite Co., The.
PhllUps, Eugene F.
PhiUlps Insulated wtrs Oo
Roebllng's Sons Co., J. A
Runzel-Lenz Elee. Mfg. Co
Safety Ins. Wire A Cable
Co,

American Battery Co.
Chicago Pneumatic Tool Co

P*a.£;e

Driver-Harris Wire Co.
General Electric Co.
Hazard Manufacturing Oo.
Indiana Rub. A Ins. Wire Co
India Rubber A Guttapercha
Insulating Co.

Simplex Electrical Co.
Standard Underground Cable

Westinghouse Machine Co.

Storage Batteries.

limdex o* Advertisements See

Co.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Acme Wire Co.
Speaking Tubes.

Speed Recorders.

Vulcanized Fibre Co.

Wire Hope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Acme Wire
Spark

Devine Co., Joseph P.
Varnishes, Insulating:.
Massachusetts chemical Co.
V ulvaulKd Fibre.

Wattmeters.
Duncan Elec. Mfg.

E. R.
Electric Co.

Western

WeBtlnghouse EL A Mfg. Co.
Turbines, Steam.
Allis-Chalmers Co.
General Electric Co.

Gregory Electric Co.

MacGovern A

'

W estern Electric Co.

Second-Hand Machin'y.
RoBsiter

Kublman Electric Co.
La Fayette Elect'l. Mfg Co
National Brake & Elec Co
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.

Westinghouse Kl & Mfg. Co.
Trucks, Electrie Car.

Rubber Machinery.

Shade Holders.
Jim Shade Holder

Sons, Mathlas.

Transformers.

Chicago Edison Co.
Gregory Electric Co.

Wesco Supply

A

Tools. Pneumatic:.
Chicago Pneumatic Tool Co.

Rail Joints.
Rail Joint Company, The
Re-Wtndlng—Repairs.

Central Electric Co.

Mining Apparatus,

Co.

BisseU Co., The F.
Central Electric Co.

MueUer Company, WLLUam.

Solenoid*.

Chicago Mica Co.
Mica Insulator Co.
MunseU A Co., Eugene.

Motors

Tapes.

Berthold A Jennings.
BisseU Co., F. The
Bruer, Will F.
Fowler A Co., John H.

Highland Park CoUege.

Hailer Macnine Co.
Matthews A Bros. W. N.

Elec.

Niagara Tachometer and Instrument Co.

Sandwich Pole Changer Co.

Poles and Ties.

KeUogg Switch.

and Switches.)

ographs.

Aiton Machine Co.

Wayne

(See Cut-outs

Tachometers and Tach-

J. L.

Pole Changers,

Lamps, Incandescent
Replacers & Cleaners.

Ft.

Switches.

Poles, Arc Lamp.
Mott Iron Works,

Westinghouse El.
Rosettes.
Pass A Seymour.

Morse, Frank
Letters, Sign.

and

Sheet.
Baker

Standard Elect'l. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Mica.

and

Patent Attorneys.

American Electrical Works.

W

Co.

Fixtures, Adjustable.
Eureka Exten. Fixture Co.

Fuses and Fuse Wire.

•

Co.

(Recording and Testing.)
BisseUCo., The F.
Central Electric Co.
Duncan Elec. Mfg. Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Chicago Edison Co.
Crouse-Hinds Co.

A

Insulators and Insulating Materials

ALUs-Chalmers Company.

Cutler-Hammer Mfg. Co.

Pins

Alton Machine Co.

Westlnghouse EL A Mfg. Co
Weston Electrical Inst. Co.

J.

Cutter Elec.

Cable Clamps.
Matthews A Bros., W. N.

Cleats.
Uiake Signal

National Metal Molding Co.

Machinery.

Insulating

Electrical Instruments.

A

A Insurance

Hartford Steam Boiler Inspection A Insurance Co.

Schott, W. H.
Willis. G. M.

Machado

M.

Berthold A Jennings.
Central Electric Co.
Lindsley Bros. Co., The
Maine Hub Mfg. Co.

Boxes. Junction.

Matthews &

G

Cross-Arms,
Brackets.

Books, Electrical.

Wayne

Crouse Hinds Co.
Fibre Conduit Co., The

Gest, G. M.

Leather Preserver Mfg. Corp.

Ft.

Central Electric Co.

Subway.

Belt DreiilnE.

A

Elec. Mfg. Co.

American Circular Loom Co.
American Conduit Company.

Cope, T.

Manhattan Elec. Supply Co.
Ostrander&Co., W. R.
Wesco Supply Co.
Western Electric Co.

Cutter Elec.

I.

Contractor, Electric

Central Electric Co.

*

Stanlev— Q.

Conduit Rods.

Wesco Supply Co.
Western Electric Co.
Bells, Banen, Etc.

.11

Condensers, Electric.
Conduits.

McRoy Clay Works.

Rock Island Battery Co.

A it.

and

Volt Mfg Co
Massachusetts Chemical Co.

Gest,

Elec. Supply

Wes :o supply
Castings.

Co.. K.

Insulating:

Ann

Manhattan

Inspection

Co.,H. M.

Kohler Brothers.
Ruebel A Wells.
Sargent A Lundy.

splicing.

Central Electric Co.

A

Humphrey, Henry H.
Hunt & Co., Robt. W.
Jackson, D. C. A W. B.

Commutator Compound.
crolius & Son, E. R.
Compound,

Annunciators.

Dixon crucible

Byllesby

Western Electric Co.

MrLennan A

lio.den Ancuor Co.
Matthews A Bro., W. N.

Manhattan

and Magnets.
Acme Wire Co.

Colls

S

Wesco Supply

Co.

Western Electric Company,
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rnamental,

r%°Arc

n

Prometheus

Lamp

Poles
In Iron

Electric

Cooking

Arc

And

Lamp Brackets

Heating Apparatus

ORNAMENTAL

ELECTROLIERS

SELLS AT SIGHT

for public buildings,
hotels, etc
Iu bronze and iron
Catalogues on application

THEJ.LMOTT
IRON WORKS
Fifth Ave.

P

_

S

and

is

no

Ironworks

SUPERIOR

rattling or

correct.

writers.

P.SORENSEN

Dunham Place

Brooklyn,

-NY.

STAYS SOLD

IT

Have YOU read tbe

NEW DYNAMO TENDERS'
HAND-BOOK
By

F. B.

factory.

and S on the

Finish

Approved by the Fire Under-

They're Perfect and Sure.
They're Perfect and Satis-

P

Workmanship
And

Switch

finish are eliminated.

use bear the guaran-

Design

Mechanically and electrically

tion; therefore, all defects

They're P and S.
See that the Sockets you

In

fSV Sorensen's /f^S
Ceiling

18

workmanship and

Looks Right

It

know the socket proposi-

tee

BECAUSE

by The.l.L. Mrtt

Iron Works.

shaking loose of parts.
And during process of
manufacture, they are inspected thrice by men who

in

St.

Copyright, 1905

Copyright, 1905
by The J. L. Mott

Sockets are neat
in appearance and
easily connected.

There

and Seventeenth

New York

BECAUSE

WHY NOT?

NOT,

IF

BADTT

It
Dynamo
out

Embodies

Highest Efficiency
Lowest Current

tenders cannot get along with-

it.

Sent prepaid on receipt of price, $1.00.

Consumption
Greatest Durability

key.
ELECTRICIAN PUBLISHING CO.,

Pass

&

Seymour

507 Marquette

Building,

•

Renewals are Cheap

CHICAGO.

INC.

Solvay,

N.

Y., U. S.

York

And Can Be

A.

Sales Offices

New

Cheaper Than Any

A NEW CATALOG OF

56 Boyd Ave.

Whitney

Chicago

Effected

On The SPOT

SaaSFraocisco

Instruments
JUST ISSUED
Included in

new
If

it

are

shown

several

types of instruments.
a user

of electrical measuring

instruments, send for copy and

PROMETHEUS
ELECTRIC CO.

the

it

interest and post you on the
most up-to-date and complete line

will

on market.
Manufacturers Of

Cooking and
Heating Apparatus
Electric

MAGHADO & ROLLER
MONADNOCK
CHICAGO
Gen.

Agt.,

BROADWAY
NEW YORK

203

Whitney Electrical Instrument Co.
1

240 East 43d

St.,

New York

o
t
t

+ + +

»»

+

»

"
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+

»»»
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TRANSFORMERS
addition, to the motor load your solicitors put on your
line during tKe Summer, you will very shortly have to take
In.

care of the Winter Lighting Load. How is your Transformer
stock? You will not want your present transformers
excessively overloaded, and will probably be in the
market for additional equipments.
In transformers of our manufacture, the form of coil
winding permits of good insulation with good regulation
— a combination which cannot be obtained in transformers of other manufacture. Wagner transformers are
of the "two in one kind." You can operate successfully
lighting loads and motor loads from the same Wagner

ft*
Transformer.

LET US SEND YOU OUR BULLETIN

District

Offices

in

of

all

UNION"

the

No.

72H

Principal

Cities

ENCLOSED FUSES

m

'

UNION FUSE
25"

O 60 mmmm
liSi

NO
EXCESSIVE
HEATING

VOLTS \^/ AMPS

Absolutely

SAFE and RELIABLE

Specify

BECAUSE-

on

PROPERLY
CONSTRUCTED

NO
FLASH

CAREFULLY
RATED

or

ERUPTION

on most severe short
circuits

and JESTED

Conform

load

full

Approved and

strictly with

ENCLOSED FUSES

listed by

Underwriters National
Electric Association

and by

specifications of the
National Electric

Factory Mutual
Laboratory

Code

Chicago Fuse Wire
CHICAGO

&

Manufacturing Co.

NEW YORK

|
+

o

November
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THE
Incandescent
,T,
1

VV/'E,

make

too,

incandescent lamps of exceedingly good quality, work-

manship beyond

We
and ship

give a
just

volt circuit,

life

criticism, prices

guarantee, a maintenance of candle power guarantee,

what our customers

to give

below others, quality considered.

call

No

for.

104-volt lamps for 115-

momentarily high candle power and short

life,

in our

shipments.

Two

factories

produce one

result,

with

sufficient

working

capital

namely, good material and

and experienced employees

satisfied

customers.

with us and secure our prices on a barrel of lamps.

Get busy

Shipments same as

we make our own sample lamps, something not always done.
Elk new lamps and Novelty renewed lamps, we are in position

samples, as

With our
to supply

all

classes of trade.

Be

sure to mail your inquiry to the

NOVELTY INCANDESCENT LAMP

CO.

Emporium, Penna.
so that

it

will reach the proper

hands.

ALVIN & JACKSON,

^^^&£2X!£b, m

.

-
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FOR ALL

STORAGE
Storage Batteries

TRANSFORMERS

for Central Stations, Electric Railways,

Lighting,

Power

KUHLMAN ELECTRIC

Stations,

Signal Service, Train Lighting, Tel-

The

ephone and Telegraph.
for estimates

on the reliable

and information

"3I«it

Write

Headquarters

lattery Qkmpantj

freely;

latest

Electrical

Books

Catalogue.

a man's

when he

jects intelligently

electrical

flow

ideas

'AM£MCAN"c™r

discusses electrical sub-

and

glibly,

you

will be

ARE THE BEST;

ELECTRIC STORAGE BATTERIES
NEW

for

for all

Arrumulatora"

When

Naitflttai

ELKHART, IND.

CO.,

Electrician Publishing Co., 507 Marquette Bldg.,

Chicago.

Write

THE WILLARD STORAGE
-BATTERY GO.
CLEVELAND. OHIO

BATTERIES

I

Isolated

Manufactured by

Send

for dticrlptlo* Circular

pretty safe in assuming that he keeps in

CHICAGO, 450 Old Colony
BUFFALO, N. Y.
YORK, 1606 Broadway
SAN FRANCISCO, 623 Sansome Street

Bldg.

touch with

electrical

Western

the

progress by perusing

Electrician 52 times a year.

AMERICAN BATTERY CO.,
EGT'Q i»»9.

171

S. Clinton St.,

Chicago.

$100,000 PENNA. CORPORATION
hh

am

hmm

at

mm.

* • .mm.

the 'OR G AN IZATI N!
FIGHTIN G
INTERESTING QUOTATIONS

(OH t M ISIS N O TALL)
ST.MARY'S INCANDESCENT LAMP CO.
ST. MARY'S
,

.

PA.

FOR THOSE SICK LOOKING ARC LAMPS
Whose Inner Globes are covered with a
BLACK DEP05IT due to poor Carbons we
would advise you

try

COLUMBIA

^COLUMBIA
~ Lamp
« p tci/K

to

You will note an IMMEDIATE improvement

LlST

National Carbon Company

Cleveland,

0.

THE BENJAMIN "ANTI-NIGHT"
HAS THE VALUE OF A

NEW DISCOVERY

Looks Like a Huge Opal Radiating Light
i

-tIKE

fa

(Vn?1Z3Y walT SWITCH

Three Clicks of the Switch Furnish Three Degrees of Illumination
First Position,

Second
Third
Fourth

Group

I

"

"

I

"
"

"

2

and

2

Center light only
Center and Side Lights
Side Lights only
All Lights off

BENJAMIN ELECTRIC MFC. CO.
Celling

Form

NEW YORK

CHICAGO

SAN FRANCISCO

WITH

frtSfl.

WCt T•( AND >WM-- WATT

'
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General

Electric Company

The History

of Transformer Development

}

the History of

is

Type H Transformers
For 18 years practically every distinct advance in transformer
construction has been identified with some step in the development of transformers built by the General Electric Company

H

Type
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H Transformers,

progress not

1904 to 1906

shown here

is

appreciated by thousands of satisfied users
1187

Chicago Office:
rionadnock Bldg.

PRINCIPAL OFFICE:

SCHENECTADY,

N. Y.

In

Sales Offices
All Large Cities

I
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ADAMS SECONDARY GENERATOR
a money-saver and a practical de-

is

vicefor operating annunciator systems,

Can be Obtained Promptly

gaslighters

and

of

bells

all

kinds,

without expense after
once installed. Wherever an all-day

absolutely

¥

Factory Facilities

Extensive

and Large Stocks insure quick
and accurate delivery.

All

alternating is available this instrument
can be employed to immense advan-

Lamps
Street Series Lamps
Miniature Lamps

Main Lamp Sales

Office

HARRISON, N.

THE WESCO SUPPLY CO.
Ft.

:

for bulletin.

"EVERYTHING ELECTRICAL'

GENERAL ELECTRIC COMPANY

Types and Varieties

Regular Multiple

Write

tage.

Worth, Texas

ST. LOUIS,

MO.

J.
(477)

*«
/yl

¥/*» a

|l//\ DeOlVTr^
I \ I I

.

?*

1)1
1L,V1

CHICAGO MICA

"

^

the best materials and

Of

wl " save you money in y° ur re P air
work as well as In your new machines.
It Is good insulation— made out of

MICA

sold at reasonable prices.

is

VALPARAISO,

CO.

IND.

NBW YORK and CHICAOO

M.

Paper,

I.

that

is.

C„ Compound, Empire

For Years

MICA INSULATOR

Compound.
Article

EUGENF MUNSELL AND CO.

Micanite, Linotape,

Cloth and

Gale's Commutator
The Only

Qualities* In any
Prices

INSULATION

JVE>E>I3 IT!
Will keep the Commutator In good condition and prevent cutting.

all

Form at Lowest

the

Standard.

CO.,

Originators

NEW YORK and CHICAGO

That Will Prevent Sparking.

Absolutely will not

gum

the brushes.

per dozen.
Send 50c. for trial atick.
FOR SALE BY ALL SUPPLY HOUSES OR

50c. per stick. 85.00

i.

Mclennan & co. jRoom

Manufacturers,

Ocean Bldg., I3U uearDorn

St.,

3-in-l

Measure low and high voltagesi
besides amperes and ordinaryresistances. They are inexpensive and reliable. Send for cat-

is

alog of portable and switchboard voltmeters and ammeters,

best formed by occasional and

Such
ELECTRICIAN PUB. CO., 507 Marquette

Inestimable value to electricians.

carefully chosen purchases.

a library

L.

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants ona
Write us today for particulars and prices. Also
pointers on electric signs.

M. PIGNOLBT

Reynolds Electric Flasher Mfg. Co.

New York

78-80 Cortlandt St.

Building, Chicago-

191 Fifth Ave.,

CHICAGO

BIJUR BATTERIES

DIRECT CURRENT

FOR CAR LIGHTING

GENERALstorage BATTERY CO
General Offices, 42 Broadway, N.

SHOP TOLAMPS
WEAR

Works, Boonton, N.

UILT

Y.

J.

ASSACHUSETTS CHEMICAL

CO.

WALPOLE. MASS. U.S.A.

FEATURES

Operalei W«lpol« Robber Works, Wilpole

Vanish Works,

Electric niul.tloo Laboratory

Pioneers of Liquid and Rubber Insulating Compounds
AK.MALAC, Special ARMALAC, No. SO Armature Varnish, M. C. Paint No.

Indestructible

1,

M.

C. Paint

No. 2, Electrical, Transformer and Cable Compounds,
(all kinds and sizes), Splicing Compound,
Moulded Rubber Goods, Waterproof Friction Tape.

Insulating Cloth, Friction Tapes

Coils.

Accessible parts.
Simplicity of
Construction.

Low
Low

REGO FLASHERS

VOLT-

AMMETERS

CHICAGO.

WELL SELECTED ELECTRICAL BOOKS

A LIBRARY OF
Is of

ole
411, Inter

LARGEST MANUFACTURERS OF FRICTION TAPE

You
writ*

will

him

IN

THE

WORLD

comtmr m favor upon tho mdvcrllamr by telling him—whan ym
maw him ad. In the Wmmtmrn Electrician.

that you

Initial Cost.

Cost of
Maintenance.
Catalogue Ready

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY
Manufacturers

of

Manufactured By

AMERICAN
ARC LAMP CO.

KALAMAZOO,

Electric Specialties in High

MICH.

THE W.
I

R.

CARTON

18-132

Grade Porcelain
CO., Agents

W. JACKSON BLVD.

CHICAGO

We

manufacture a beautiful quality of white, thoroughly vitrified,
Cortough porcelain, especially adapted to electrical purposes.
respondence solicited and prices quoted on application.

—

-

November

17,

FRANK N. PHILLIPS,

WESTERN ELECTRICIAN

1906
EUGENE

Pres.

PHILLIPS, V. P. C. H. WAQENSEIL. Tress. C. R. REMINGTON,

R.

13

Jr., Sec.

AMERICAN ELECTRICAL WORKS,
PRO VIDKXCE, R

VOLT AND AMMETERS

I.

BARE AND INSULATED ELECTRIC WIRE,

FOR DIRECT CURRENT WORK

ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson, 26 Cortlandt St.
Chicago Office, F. E. Donohoe. 135 Adams St.
Montreal Bbanch, Eugene F. Phillips' Electrical Works,

New Yoke Stobe, W.

MAIN OFFICES AMD FACTORIES. PWILLIPSDBLE.

Anti-Volt

K1 cV Y Interest

g811 ¥

}

For Pot-Heads, Wire Joints, Armatures, Field

P..

I.

YOl
Colls, etc.

Write foT Particulars.

INSULATING COMPOUND Anti-Volt Mf£. Co.. 72 and 74 Wabash

Ave.. Chicago

NATIONAL CODE STANDARD

LARGE ROUND PATTERN

"0, K." Weatherprool Wire.

S

Slow -Burning Weatherproof

D

O

E
N
-

O
a
u
E

COMPANY

O
R

and Ideal Wire,
Prices

INTERNATIONAL

ELECTRIC METER

F

A
T
A
L

and Samples on Application.
SMALL ROUND PATTERN

Phillips Insulated
Office

UNEXCELLED FOR WOR KMANSH IP
MATERIAL, DESIGN AND ACCURACY
ALL RANGES FOR SWITCHBOARD WORK

Wire Co,

and Factory: PAWTUCKET.

R.

I.

METER

INTERNATIONAL ELECTRIC

CO.
CH ICACO

330 WEST RANDOLPH STREET,

U.S.

METAL POLISH

POLISHES ALL METALS.

Absolutely

B^ncc:

I

Hew Yon

295.

Ged.W.

Hoffman

E. Washington St. IND

Accurate Tachometers

EXPERIENCED ELECTRICIANS
Vertical
scales

graduated
in

accordance
with
customer's

They

are

adaptable
to all
classes
of

rotary

machinery.
Full particulars of
our many
types

"Fancleve" Specialties

Elec-

trician published

1042

LARGE

For catalogue and

reading

JOHN

list

send postal to

GLEASON

L.

Jamaica

St.,

pages of
matter and

1575 illustrations.

Patentee and Manufacturer

290 South

——

The Western

Provide ample space and fireproof protection
for thoroughly made splices.
price

905

———————————————

that a screw connection never equals a
soldered joint.
All

Plain,

Mass.

This

3126 columns

is

3,000,000

or about

furnished

upon
application.

Send

1

ii—

Know

requirements.

^

In

words.

for

Equivalent in

catalogue.

amount

USE

The

flolden fiuy=Anchor

NONE BETTER
The rods are of one piece
No welds nor threads to weaken them

A

15

hole,

MOST INEXPENSIVE AND
BEST ANCHOR MADE
Pat. Jan. 9,

NIAQARA

Tachometer & Instrument
COMPANY
Niagara Falls, N. Y.

1906

technical

On

the

Books.

book basis $46

worth given

for

$3.

you

are not a sub-

scriber,

send in your

a 6 -inch

-inch Anchor squares up
over 55 square inches in solid earth
in

23 average

$2

If

Greatest surface In ground

to

order

now.

Write for Circular

THE BOLDEN ANCHOR

CO.

Manufacturers

DBS MOINES, IOWA

Western

Electrician

50 7 Marquette Building, Chicago

WESTERN ELECTRICIAN

H
WANTED, FOR
ments

SAIiE and

WAIST COLUMN

similar

advertise-

$i.Jo an
additional -words jc each.

words or

(jo

insertion;

less),

MACGOVERN &

ROSSITER,

ELECTRICAL AHn STEAM MA*'III\'EKV. GUARANTEED, and at a

PRICE considerably lower than for
POSITION WANTED advertise- the
same apparatus purchased trom

ments

words or less), $1.00 an
words sc each.

(Jo

in-

sertion; additional

the manufacturers.

DIRECT CONNECTED
6770

WANTED-POSITION
As manager or superintendent of electric
Now have position
light or power company.
as superintendent, but desire a change. 16
furnish recomCan
business.
years in the
mendations: would take stock in company as a
part pay. Married, 31 years of age. Address
Box 670, caie Western Electrician, 507 Marquette Bldg., Chicago.

100 class 31, form 2, type A, double carbon,
9.6 ampere, 2,000 c. p. Brush Arc Lamps. Musi
be in good condition. Address Box 668. care of
Western Electrician, 507 Marquette Building.

—400

K. W. Westinghouse generator ,60
cycles, 2-phase, 1,150 volt. 150 SPvf,
direct connected to Williams vertical

non-condensing engine 18x26.
K. W. General Electr c generator, 60
cycles, mono-cyclic. 2.400 volt, 200 RPM.
direct connected to Ames horizontal, compound engine, 15^ and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt. 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

6399—250

1136-100 K. W. General
type A.

'

*-

85 Dearborn

450

LIGHT PROPERTY
If

W.

515 RPM.

promote

Ave

Purposes.

o©_

New VorR ELECTRICAL
AND OTHER

Address, giving full par-

INDUSTRIES
ARE

OFFERED
LOCATIONS

hustling salesman to sell Rock
Island Batteries, either as a side line or as an
entire line. Liberal salary and commission
paid to the right man. Apply in person or in
writing to Rock Island Battery Co., Ninth and
Sycamore Sts., Cincinnati, Ohio.

buv for cash— one 300 K. W., 125 cycle,
2080 Volt, compound wound, 3 bearing, singlephase alternating current generator, with sfelfoiling bearings in guaranteed first-class operating condition. Give complete description of
machine, where located and lowest cash price
Address Box 671,
f. o. b. point of shipment.
care Western Electrician, 507 Marquette Bldg.,

i

1

ff _J_

11

1

Satisfactory Inducements,

1

Favorable

6ood

to

Northern Armatures are designed and constructed in
conformity with the best modern practice. Generous
ventilation is introduced wherever possible.
The
material entering into the armature is high-grade and
adds life and efficiency to the equipment.

Chicago.

FOR SALE
will

85 Dearborn

St.,

Chicago,

For Sale— Bargains
Lights
1

1200
1500

lb K.W., single phase.
'Westinghouse, 60 K.W., two-phase, 1100 volts.
General Electric, 75 K.W., three-phase, 2200

1

1500

General Electric,

1

1500

Warren-Medberry,

900

Westinghouse,
volts.

75

K.W., three-phase, 3300

volts.
75

K.W., two-phase,

1100

or

2200 volts.

K.W., two-phase,

2

1500

Westinghouse,

1

2500

Gen'l Electric, 125 K.W., three-phase type,

1

5000

Westinghouse,

75

CO.,

I

-

-

1

"

i

1

1

R.

C.

CLAIR,

Industrial Commissioner,

Park Row, Chicago.

Ill,

U. S. A.

CENTURY ELECTRIC CO.
MANUFACTURERS OP

SINGLE-PHASE SELF-STARTIN8

777

K

MISSISSIPPI VALLEY R.

J.

DISTRICT OFFICES: 425 MonadnecK Block, Chicago, 111.
1236 Wells Bldg., Milwaukee, Wis.
801 Land Title Bldg., Philadelphia Pa
403-406 Atlas Bldg., 604 Mission St.,
29 Broadway, New York.
San Francisco, Cai.
21 East Fifth St., St. Paul, Minn.
200 Equitable Building, Boston, Mass.

ALTERNATORS 60 CYCLES
a
2

&

full

ENGINEERS— MANUFACTURERS
WIS.,

R.

information and descriptive pamphlet address

For

NORTHERN ELECTRICAL MFG.
MADISON,

R.

AND THE

assume

111.

Communities,

THE ILLINOIS CENTRAL

YAZOO

who

Conditions,

ON THE LINES OF

secured In Northern Armatures.

management- City of 4,000, no competition.
Can furnish englneers'reportand bestauthonty
on franchise and titles. Address F. H. EARL.

Rates,

Freight

Labor

Healthful^

Leaflet No. 25139 illustrates the exceptional ventilation

§5,000 one half interest in water

light plant, to proper party

j:

Wabash Ave., Chicago.
LONDON, E. C.

Machinery For All Power Station

WANTED

and

Send for

Edison Mfg. Co., IJfiSt N
304
31 Union So.., N. Y.
25 Clerkenwell Road.

First-cla^s.

sell for

sale

tional advertising.

Marquette Building. Chicago.

Will

its

samples of our advertising literature.

ticulars In first reply, and I will accord an interview, Box 669, care, of Western Electrician, 507

WANTED

because we
by educa-

customers and

Westinghouse, 1,100-2,200
12-120-1375.
General Klectric, 2,300 volt,

volts, class

K. W.

EDISON PRIMARY

1s the best for
the DEALER to sell, both
because it makes permanent

volts.

K.

us hear from you.

BATTERY

125-133-Cycle, Mingle -Pha«e.
6300-300 K. W. Westinghouse, 1.100-2,300
1279—120

sell let

The

type A. M., class 12-150 600.
Westinghouse, 2,200 volt, class
10-75 800.

W.

K.

25-cycle, 60-cycle, 133-cycle, single-phase, 2phase and 3 -phase of various si/.es and makes.
Write for prices. Let us know your needs and
we will quce you low prices.

lis

you wish to buy or

volts,

1219—75

St.

WATER, CAS AND

W. Stanley, 2,300 volt, 900 RPVI.
W. Westinghouse 2,200 volt, 720

K.

7232—75 K
RPM.
OO-Cycle, Music- Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 180K. W. General Electric, 1,040
volt. typeA. S., form A, 600 RPM.
1823—150 K. w. General Electric. 1.(140-1,150

ittery

in a position to purchase outright, to

manufacture and put on the market or to manufacture under royalty any first-class electrical
device or specialty.

Electric. 2,300
8-100-900.

1791—135

Stanley, 1,200-2,400 volt,

ALTERNATING CURRENT MOTORS.

K. W. Thomson-Houston, 2,200 volt,

class A-70,

WANTED
am

T. K.. class

1763— 240 K. w.
RPM.

1906

ly,

Frank H. Earl

Inc.

type A-6, class 12-90-1250.

class 12-150-600.

1448— 70

CO.,

OO-Cycle. ii-Phase.

1344—90

A. C. GENERATORS OOCycle, 3-Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150K. W. General Electric, type A. T.,

Chicago.

I

A. C. UNITS.

BELTED

WANTED IMMEDIATELY

November

11

1

1100 or 2200

MOTORS AND CEILING FANS
ST. LOUIS,

MO.

volts.

A

T

B. revolving field.
250 K.W., three-ph., revolving
held, 6000 volts.

125
1
1

3
1
1
1

1
1

TO

133

CYCLES

Lights
Westinghouse, 45 K.W., latest type.
Westinghouse, CO K.W., lioo volts.
General Electric. A, 60, 1100 volts.
Wood, 100K.W., type W. A. L.
240 Westinghouse. 120 K.W., 1100 or 2200 volts.
2400 General Electric, 120 K.W., type A S., 2200 v.
2400 General Electric, liO KW., type A, 120.
3000 Stanley, inductor type 150 KW., two-phase.
900
1200
1200
2000

We

are now located In our new shops, the
largest Repair Shops in this country. Send
for our Plonthly Bargain Sheet showing complete stock with net prices.

GREGORY ELECTRIC
Cor. 16th

and Lincoln

Complicated and Difficult Dies
and tools, heavy punch press and sheer
work, accurate machine and noveltv
construction.

Something

Electrical

17

CHICACO

Park

PI.

and

14

188 Fifth

St.

Factories: Jersey Glty,

N. J.; Ravenna,

Crimshaw
ALL OUR WIRES

P«s

NEW YORK
114. 116

&

MAIN OPFICB:
118 Liberty St..

New

.-

MOTORS-DYNAMOS-FANS

¥H£

SPRINGFIELD, OHIO.

Ave

F!E

Ohio

Raven Black Core

Raven White Core

Inspection and carry the above

,

ARE WELL MADE! AND YOU'LL LIKE
FOR ALL DIRECT CURRENT CIR
fcOBBTttS & MYEftS CO,
V

CHICAGO:
Murray

...-...::...

AftD

Everybody

for

.

CO.,

Electrical Supply Co.

NEW YORK:

.

111.

*

Manhattan

CO.

Sts.

MULTI-VENDING

198 S. Clinton Street, Chicago,

I..

TRADE-MARKS on our tag«. We also

manufacture

Crimshaw and Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,
York.

BRANCHES:] 192

g™ft™i St

SAN FRANCISCO:

BOSTON:
7 Otis St

766 Folsom

St.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
High-Crado Machine
Work

of All

Kinds

Correspondence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUCHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

November

17,

1906
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HELP

YOURSELF
TO MORE
PROFITS

Why

don't you use

SHELBY

45 -WATT LAMPS
and save money on your
N OT E- A Shelby 45-Watt Lamp

much
nary

IF $1 10

light bills?

gives aa

illumination as an ordi-

lamp consuming 56 watts.

SAVED ON EVERY LAMP BURNED FOR 1,000 HOURS INTERESTS
YOU, WRITE FOR OUR BOOK ON ILLUMINATION— ALSO
SOME TESTS BY PROMINENT EN6INEER8

THE SHELBY ELECTRIC CO.
look

r

up,

ml

Nos. 6 to

30 HIGH

ST.,

SHELBY, OHIO

LICENSE

LABEL

New York
Boston

CHICAGO
San. Francisco

philadelphia
Detroit

'

WESTERN ELECTRICIAN

i6

Byllesby, H. M.

The Ahnoij) Company

W.

E.

in this Directory

KOHLER

may

Humphrey,

BISHOP

BAKER, W. E. & CO.
ENGINEERS

Central Lighting Stations.
Electric Power Transmission.

NEW YORK

St.,

& WM.

B.

1505

Chemical Bldg-, ST. LOUIS.

MEMBERS

on

We

EXPERTS.

will

244S

SCHOTT, W.

H.

ENGINEER AND CONTRACTOR.

—

SPBCI4XTIE3

get by not having your
in this Directory.

Central Station Heat Lag Plants,
Stea n Plants, Electric Light,

Water Works
Gas and Street Railway Plants.
1100-1128 American Trust Bldg.,

-

CHICAGO

507 Marquette Bldg., Chicago.

ELECTRICAL,
STEAM,
CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning'. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

HIGHLAND PARK COLLEGE. DES MOINES, IOWm

SUBSCRIPTION OPPORTUNITY
NEW

subscribers

ELECTRICIAN

who

The

WESTERN

order the

for the year 1907 will receive the

remaining issues of this year

FREE.

Order at once.

WESTERN ELECTRICIAN

has helped

and informed its readers for nearly twenty years.
It will help and inform you.

WESTERN ELECTRICIAN
507

MARQUETTE BUILDING, CHICAGO
SUBSCRIPTION RATES

:

United States, Canada and Mexico $3 a Year

Foreign Countries, $5.00 a Year

!

MECHANICAL,

Engineering

Subjects,

Madison, Wis.

it

Long Distance Phone Central

name

and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

irhere

fail

READ BOOKS

JACKSON,

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
AMERICAN SOCIETY OF MECHANICAL ENGINEERS
AMERICAN SOCIETY OF CIVIL ENGINEERS

ENGINEERS.

Suite

to
i

and

directory
be seen by

poss ible clients.

how many customers you
I

P y° u I
IT. Kee
name

address in this

YOU DON'T KNOW

H.,

I

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

TRY

BROS.,

CHICAGO.

CONSULTING ENGINEER,

ELECTBIC RAILWAYS,
27 William

Henry

I

1804-1806-1808-1810-1813 Fisher Building,

bring a big customer.

1906

CONSULTING, MECHANICAL AMD
ELECTRICAL ENGINEERS,

New York,

Contracting Electrical Engineers,
Lighting, Power, Railways,

Monadnock, Chicago

H. B.

86 Bromdw.y,

Chlcego.

17,

RUEBEL & WELLS,

,

Honongabel. Bank Bldg., Pittsburg.
Norfolk House, Cannon St., London.

A LITTLE CARD

G. M.

BAKER

D. G.

1131 The Rookery,
I

Power, Hydraulic and Gas Plants.
Examinations and Reports
CHICAGO, ILL.
American Trust BIdg.

Consulting Engineers.

Experts.
1504

Design, Construct and Operate Railway, Light

F. B.

WILLIS,

Robert W. Hunt & Co.
ENGINEERS

Co.

(Incorporated)

ENGINEERS

ENGINEERS-CONSTRUCTORS
CIVIL- MECHANICAL
eUECTRI
BALUC STREET

BADT,

&

November

November

WESTERN ELECTRICIAN
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ly,

CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICACO,

17

Dearborn Water Treatment
made

to

suit the

Send gallon of water

&

ILL..

I.

case takes off the scale,

for analysis.

CHEMICAL WORKS,

EDOAR,

F"o«_l ncJen-.

Telephone: Harrison 3930 and 3931.

MANROSS M
HAIR SPRING!
1

BUCKEYE ENGINE

Co.

Dixon's

SALEM. OHIO. U.S.A.

Graphite Brushes
Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

ph Dixon Crucible Co
Jersey City

D

N.J.

—
.

;

;j.r.^-..:-j.A

'

^

:J..,.' ...-Ji.

_•'

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

Inquire the Price

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

of

Fuel or Crude Oil
The Phosphor

delivered to your plant. Figure
that we will guarantee the fuel
consumption of the Diesel Oil
Engine not to exceed 8-ioogal.
per brake horsepower hour.
Compare that with your present power costs and see the

Bronze Smelting Co. Limited,

2200 Washing-ton ave.,philadelphia.
ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

— DELTA

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

enormous economy of theDiesel
plant over steam, gas, gasoline
or kerosene engines.
Send tor our descriptive literature with data

FOR CATALOGUE,
ADDRESS

JEFFREY

THE JEFFREY MFG. CO
COLUMBUS.OHIO.

f r ee

upon

American Diesel Engine
Western

Office,

Co.,

AMERICAN
ST.
IM.

1 1

Broadway, N. Y. City

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

IIOI Ct-tVI

Mailed

Terminal Traction Building, Indianapolis, Ind..

:ar<
29
YE
EXPERIE:nce
l_OGICt»ORT

arid records of performances.

request.

IS

Y

HAVE THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

tlVI

VI

WHY WE
HEATING

00.

or 4ADNOCK
cCHICAGO,

BLDO.

ILL..

SAMSON TURBINE
A

gain of

in

each 100 H.

amount
at all

3%

in
P.

to at the

gateages

EFFICIENCY means
You can soon

3H. P. additional
what this would

figure out

end of a year. Very HIGH
one of the strong points

is

EFFICIENCY
in a

SAMSON

TURBINE.

THE JAMES LEFFEL & CO.
307 Lagonda

Street,

Springfield, Ohio, U.S. A.

WESTERN ELECTRICIAN
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EVERY

Reduced Telephone Rates
IN CHICAGO

business house and institution should be
equipped with a complete system of telephones, connecting all departments. The value of such a system cannot be overestimated it saves time and money every day.
;

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

of the

Designers

SINGLE LINE TELEPHONES:
per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

50

calls

:

Highest

and

Grade

Builders
for all

:

:

:

:

of

Classes

Telephone
of

Apparatus
Service

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

:

line

$75.00 per
60.00 per

:

:

:

annum
annum

Iron Box Hotel Type

Telephone

NICKEL SERVICE:
20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 15 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
Direct
Direct

line,

:

:

Stromberg-Carlson Quality

is

Standard;

its efficiency

and durability are the highest. Estimates promptly
furnished on complete telephone systems for hotels; manufacturing plants and institutions of all kinds.
Special
equipment for steam, electric and interurban railways
and mining systems.

:

Write to-day for booklet W2-E.

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

Stromberg-Carlson Telephone
ROCHESTER,

"MECHANICAL COMMON SENSE"
Describes the

— XV— Jl%JL HOI.DBK

>

,

R.

ILL.

HOFFMANN

WORKS
MODEL AND MACHINE
Work a Specialty
Experimental

71-75

Go.

CHICAGO,

N. Y.

EMIL

Mfg.

W. JACKSON BOUL.

Tel.

Main 1664

C HICACO

IT SAVES TIME, TEMPER AND TROUBLE
NO SCREW DRIVER, NO SCREWS, NO SAG, NO SLIP
PROOF AGAINST VIBRATION

2X"-3X"

WRITE FOR SAMPLES

J-E-M

SHADE HOLDER
CO.
NEW YORK

13

EAST 30th STREET,

There's No Friction
with the Fibre-GraphiteCommutator Brush
Being 90 per cent, pure graphite, it insures
low resistance, no sparking undera varying
load, and longerwear. There isnogreasing
required. The Fibre-Graphite is therefore
the most economic brush on the market.

Send

for price

list.

HOLMES FIBRE.GRAPHITE MFG. CO.
5155 Wakefield Street. Germantown, PHILADELPHIA.

Holophane Reflecting Arc No. 66
To replace 5^-ampere D. C. enclosed
No. 6S-S Light, $22.10
No. 66—6 Light. 123.40
These are

list

prices and do not include lamps.

The Holophane Company, Sales

THE "LONG
m^fcsfui

— 600

Watts

are lamp.

Dept.. 227

No. 64-4 Light, $20.80
Writ* for Discounts
f

ulton St

,

New York

November

17,
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A SMALL

Results are what Count
Everybody connected
change

—subscribers,

demands

The

in

stockholders —

management, and

results.

demand results
management demands

subscribers

service; the

good service and economy
the stockholders
regular

any way with a telephone ex-

demand

in the

shape of good
shape

results in the

of

and maintenance;

of operation

results in the

shape

of profits,

and substantial dividends and stable stock

The Automatic is producing results that
body.
The telephone equipment that will

COMMON BATTERY SWITCHBOARD
IS A GOOD PAYING INVESTMENT
One of these cabinets received an award at the Pan-American
Exposition. This cabinet will go well with the finest office
furniture.
It has front and rear panels made removable so that
all apparatus is easily accessible for making connections.
make a large variety of these small switchboards for use
in Factories, Department stores, Hotels, Apartment buildings,
Hospitals, Railroad offices, and all similar places where good

We

service

is

required.

values.

satisfy everysatisfy every-

Our "Bulletin No. 11-F"

Do not delay. Write today for our bulletins and

gives a complete description of all our cabii ets
of this class.

estimates.

body

is the kind you want.
Our Automatic system has been adopted

in the follow-

ing cities:
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.

Auburn, N. Y.
Battle Creek, Mich.
Bellingham, Wash.
Berlin,

Germany.

Buxton, Iowa.
Mich.

Cadillac,

Champaign,

III.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Richmond, Ind.

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.
Miamisburg, Ohio.

Mount

Olive,

Riverside,

IS

Cal.

San Diego, Cal.
San Francisco,

Urbana,

No. 2210 Cabinet

Capacity for 320 Common Battery lines and 10 Common Battery
cords (minor relays), 5 Common Battery Trunks (major relays),
1 operator's telephone set complete, 1 battery switch.

111.

Wausau, Wis.
Westerly, R.

I.

Wilmington, Del.
Woodstock, N. B„ Can.

Automatic Electric Co.
Van Buren and Morgan

CHICAGO,

Sts.,

THE BEST

CHEAPEST

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.

111.

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

ONLY

THE

Cal.

Santa Monica, Cal.
Sioux City, Iowa.
South Bend. Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.

New

WE MAKE

THE BEST

U. S. A.

SPEER HIGH-GRADE

CARBON BRUSHES

KELLOGG SWITCHBOARD & SUPPLY GO.
Congress and Green Sts., CHICAGO
^=
PHILADELPHIA PA.
Keystone

Tel.

Bldg.

^=

Branch Offices

CLEVELAND, O.
Electric Bldg.
LOS ANGELES, CAL.
818 W. Second

KANSASMain
CITY, MO.
1314
St.

St.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER

SPEER CARBON CO.
ST.

You Are
a Regular
C u s tomer

If

MARYS, PA.

TELEPHONE

If

So,

Not, Will

You

Allow Us to Send a

SYSTEMS

Sample?

FOR

INTERNATIONAL TELEPHONE MFC. CO.

OFFICES

CHICAGO

FACTORIES
HOTELS
AND

COMPLETE EXCHANGES
Send for Bulletin 13

W.

American Electric
Telephone Company
No. 148

6408-6600 State

St.,

Chicago,

ELECTRO-MAGNETS

111.

OSSERT
Drawn steel. One blow ci a hammer elves clean round hole. No oline

SAVE TIME, BOXES AND MONEY
Be tip tc date. Use them. Write
for bulletin giving foil particulars.
UTIM
Co,/W.T.

OXE

Bosierl Electric Construction

•5K-. MtHsets'oFTHL

I

*c coi/nn/wprfr.

^Ad^ercc
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LARGEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE— YOU MAY BE SURPRISED.

J. P.

SAVE YOURSELF TROUBLE.

MU

AND
IMPREGNATE

Put Your Wires Underground.
C. ""
M.

277 Broadway,

NEW YORK

GEST
,-,taw<

Union Trust Bldg.,
CINCINNATI

NOW

DEVINE CO., BUFFALO, N. Y.
428 MOONEY-BRISBANE BLDC.

Star Expansion Bolt Co.!
Makers of

all

styles of

Expansion Bolts

Enameled

Toggle Bolts

Ring's

and

Drills

and Largest

Oldest

147

THE WORLD

Cedar

Lake St..
CHICAGO

142

St.,

NEW YORK

ENCLOSED FUSE M'FRS
IN

1906

GET BUSY!

HIGH TENSION TROUBLES ?
I

ij,

THE TELEPHONE HAND-BOOK
BT

HERBERT LAWS WEBB.

WHY?

Price $1 00.

A complete

and practical work

handy pocket

in

size.

CONBDIT COMBftMVV|L

PUBLISHED BY

THE ELECTRICIAN PUBLISHING

SOI MARQUETTE.
ROUE
BulLOINO.CHICAaO. T?^
o e&QAowAv:
33B MACV ST. %Mrt
NEW YORK,.
LOS A.NGEL.ES, "V

CO.,

Suite 607 Marquette Building, Chicago.

ORANGEBURG
Because

o\ir

Product

FIBRE CONDUIT

is

For Underground

Unseating

Hpprovefc
Eccurate

XTesteb

Httractive

(Suaranteeb

Systems
THE FIBRE CONDUIT COMPANY

Write

for our

new

ORANGEBURG,

Publication on Fuse Construction

N. Y.

Write for Catalogue

COMPANY
D&WFUSE
PROVIDENCE,
R.

IT IS

it

TELEPHONE TROUBLES

Price 25c

DO YOU NEED ONE IN YOUR BUSINESS?
ELECTRICIAN PUBLISHING COMPANY, SOI Marquette Building, Chicago

I.

SAID THAT GLADSTONE SAID:

ONLY A MINT CAN MAKE MONEY WITHOUT ADVERTISING"
IT IS

"Flexduct"

is

TRUE, WHETHER CLADSTONE SAID

that high standard required in all high-class work.

It is

IT

very

OR NOT.

flexible,

a

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate, always usable to highest degree

NATIONAL riETAL HOLDING
Fulton Building.

-

-

-

-

CO.
-

PITTSBURG. PA.

:

November

17,
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KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

IS

POWER

POWER

POWER

POWER

POWER

L I W
b
E
E

21

"

KNOWLEDGE

Let LI* Help You

R

w

LIE
E
T

b

R

D

G
E

To Learn More
An Excellent Opportunity to Obtain PRACTICAL Information on

K
N

ELECTRIC LIGHT PLANTS

w

P

LIE
E

L I W
b
E
E

R

K
N

T

b

THE

pithy old adage,

know

"Knowledge

things to do things.

For

is

Power,"

men, practical information

practical

supply this need, constantly arising as new

men

enter the electrical

Electrician, beginning with the issue of July 7th, the first of the

is

field,

R

We

must

wanted.

To

so true as to be self-evident.

is

the Western

new volume, entered upon the
when finished, a complete

publication of a valuable and notable series of articles (constituting,

on the subject) on

treatise

The Small Central Station

L J W
b
E
E

R

L I W
b
E
E
R
D

Practical Hint* on Its Construction and Operation

G
E

The
subject,

is

I.

II.

scope of this eminently practical work, written by experienced authorities on the
well indicated by the list of chapter headings

General Observations.

III.

Fuel and Waterpower.

IV.

Boilers and Setting.

L J W
b
E
E

VI.

R

VII.

V.

VIII.

IX.

Building and Foundations.

X.
XI.
XII.

Operation of Boilers.

XIII.

Engines.

XIV.

Steam Turbines.
Belting and Shafting.

—

Equipment Generators- -Switchboard.
Arc and Incandescent Lamps.
Electrical

P

Instruments.

Transformers.

L I W
b
E
E
D
R

Line Construction.
Distribution.

XV.

Cost of Plants.

XVI.

General Data.

G
E

The

articles supply data relating to small and medium-sized stations using overhead conand are especially adapted for intending purchasers of electric-light plants and practical men.
Within this field the ground is thoroughly covered in view of the requirements of the
best modern practice.
Operations and construction are dealt with at length, and the information given has been compiled from the experiences reported by central station managers
The
operating in all parts of the United States, handling various types and sizes of machinery.

struction,

L I W
b
E

E

be enriched with numerous illustrations, diagrams and tables.
These articles will be of much value to all readers of the Western Electrician, new and

series will

R

P

LU
E
E
b

R

D

G

old, interested in the practical operation of electric-light plants.

E

REMEMBER
began

that this noteworthy series on

in the July 7th issue of the

=

Western

Electric Light Plant*

Electrician,

and

will

run for from four to six months.

PLACE YOUR SUBSCRIPTION AT ONCE

=

K
N

w

L * W
b
E
E

Western

R

Electrician

507 Marquette

T

L
b
s
E
E
R
D

Bldg., Chicago
E

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

KNOWLEDGE

IS

IS

IS

IS

IS

POWER

POWER

POWER

POWER

POWER
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Producers and Shippers of

WESTERN CEDAR POLES
And Manufacturers

COAST POLE

mmm$®^ !fmMsMm

of

RED FIR CROSS ARMS
SPOKANE
WASHINGTON

SPOKANE, WASH.

CO.

1906

The Lindsley Brothers Company

Idaho Cedar Poles
PACIFIC

17,

,

,

Dynamos.

Practical Running of

CEDAR PQtfS

A little booklet on the care and tbe locating
and remedying of troubles in dynamos ana
motors.

Price, XO Cents.

Catalogue of mechanical and electrical

boom

free.

ELECTRICIAN PUBLISHING COMPANY.
6P7 Marquette Bldg., Chicago.

CEDAR

POLES,
POSTS,

&6u

(Tk&j^

<*f

4Z&&

By Herbert Laws Webb.
Cloth,

The book

Price

xst.

F

CHICAGO.

TIES
T. J.

MOSS TIE

WANT YOUR

ST. LOUIS.

CLINTON VILLE, WIS.
Large Stock Constantly on Hand

^^^".FSWIAL FMOIS

Oil

PINE.

WALL WLlI^"-^^™*"™^^"^^P

.

Wholesale
of VYhiteCed.
te Cedar

wroducte J
t

OAK, CYPRESS and

CEDAR
PDLES
^A ^H
S ^

TT^^^™^^^"
produce

W

TIES.
YELLOW

JTlr.TlY-ll.M^^M^iiff^

/C

Co.

Poles

L^UarkPres.

Stock
Michigan White
Low Price. Quick Shipment

Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices

PERRIZO & SONS

iPtaisinj

-

tAnstMicn.
Ontonojon

WHITECEDAR
RED CEDAR

1

Daggett, Michigan

D/^l
ETC
V/LM
I

I

BRUER,

-

J
J

CYPRESS
IDAHO CEDAR

KANSAS CITY,

IVIO.

RDEBL1ND

FOR QUICK SHIPMENT

F. Bissell

SAGINAW. MICH.

ALWAYS

TIES
FOOT TROLLEY
Cedar

CROSS ARMS, LOCUST
AND OAK PINS
The

THE PORTER CEDAR C°

Special

Xhf. ¥=:

IN STOCK

yard.

Yards "V

Tfo5SiMrch.

VS't

Bay City

POLES

INQUIRIES

TORREY
CEDAR CO.,

Cedar

7

Chemical Building.

TIES

CO., Security Building, ST. LOUIS, MO.

PDLES TIES-POSTS
WE

BERTHOLD

CYPRESS.

LE

MONROE, MICH.

Cypress
Cypres*
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

C/rnesf

& JENNINGS,

and

50,000 Trolley Ties at

55

$1.00.

PUBLISHING C0.
507 Marquette Bldg..

RED CEDAR,

o^:"°

POLES

in

100,000-150,000 after
in

for those interested in telephony.

ELECTRICIAN

POLES.
WHITE CEDAR,

C

MICHIGAN WHITE CEDAR P)/^
BEST TO LAST.
40,000 Poles
stock.
J^tJ
m
^^
April
We h»Ve been the Cedar Pole and. Tie business years
W. C. STERLING & SON CO.,

160 Pages, 133 Illustrations,

CtZe/

WR

ILLINOIS

::

ALL THAT NEED BE SAID OP

THETELEPHONE HAND-BOOK

ZA

CHICAGO,

Oak

"Practical and to the Point"
IS

POLES
'^™t\

Switchboard & Supply Co.

TIES

LOUD'S SONS CO., Au Sable, Mich.

H. M.

KELLOCC- CEDAR

Toledo, O.
Insulated

Electrical

Wires

IftVI

ELECTRIC
Catalog

"R"

on Electric Heating; FREE.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAY

and Cables

HEATING APPARATUS

Simplex Electric Heating Co./

8

;^

JOHN

A.

ROEBLING'S SONS CO.

171-173 Lake Street

chicaco

ThmmIa.. II
I
irenton, n. j.

November

17,
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Ground Detectors

For One,

Two and

Like

Three Phase Circuits

Westinghouse

all

Instruments they

"Just a

better

"

Described in Folder 4005

Two and Three Phase

For Over

little

are

For Three Phase

Circuits

Westinghouse
Atlanta
Boston
Baltimore

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,
Cincinnati

For Canada:

&

Electric

Minneapolis
Ltd., Hamilton, Ontario.

Mfg. Co.

New Orleans
New York

Pittsburg

Philadelphia

Salt

Mexico, G.

Circuits Only]

St.

&

San Francisco

Louis

O. Braniff

Seattle

Lake City

&

Co., City of

Syracuse
Mexico.

Ample Assurance
of successful operation in service is
guaranteed by the thorough and severe
tests

every

Westinghouse Turbine
must undergo before leaving the shops.
This in a great measure explains the
absence

of trouble

experienced with

Westinghouse Turbines
lation.

We

after

know just what

instal-

they will

do before they are shipped.

The economy records
Engine Room of the Long Island City Plant of the Long Island Railroad
showing three 5500 K. W. Westinghouse Turbine Generating Units.

of every turbine shipped

by us are open

for inspection

The Westinghouse Machine Co
Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of The Roney Mechanical Stoker
Address nearest sales
New York,
Boi'on. 131

10 B'ldge St.
-

tate St.

Charlotte, N. C. So.

Cleveland,

Tryon Street.

New England

Building.

office for information

Chicago, 171 La Salle St.
Cincinnati, till Traction Building.
Atlanta, Equitable Building.
St. Louie, Chemical Building.

Pittsburg, Westinghouse Building.
Philadelphia, l"03 No. American Building.
Denver, 512 McPhee Building.
San Francisco, Hunt, Mirk & Co.

WESTERN ELECTRICIAN
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Arc Lamps

D. C. Multiple

Their Qualities
Strength and Durability
Reliability in

Service

Simplicity of Design

Interchangeable Parts
Accessibility of Parts

Outdoor Proof

Fire = Proof Construction
110-volt lamps have been short circuited at

the arc for several
lains
in

hours, until

were heated to a dull

service without

with no

effect

upon

red,

the

porce-

and placed

being allowed

to cool,

their successful operation.

Fully Described In Illustrated Circular 1102

Lamp and

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,

Cincinnati

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

St.

Philadelphia

Salt

Mexico, G.

Resistance

San Francisco

Pittsburg

&

Louis

Seattle

Lake City

O. Braniff

&

Syracuse

Co., City of

Mexico

November

17,
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Get Used to Hanging
Arc

Lamps on

Fort

Wayne

Outriggers

and

you will wonder
you ever used any

Street

why

other kind.

Our

Outriggers

are

Simple, Safe and Strong.

That's why.

Wayne

Fort

Electric

Works

Sales Offices:

ATLANTA
BOSTON
CHICAGO

Sales Offices:

CINCINNATI

GRAND RAPIDS

NEW ORLEANS

Fort

PHILADELPHIA
PITTSBURG
SAN FRANCISCO
SEATTLE

Wayne, Indiana

NEW YORK

ST.
ST.

LOUIS

PAUL
SYRACUSE

YOKOHAMA, JAPAN
S10

DUNCAN
METERS
FOR

DIRECT CURRENTS

THERE ARE A

THOUSAND THINGS
THAT CAN BE DONE

CHEAPER and]BETTER
WITH

CONDULETS
CONDUIT WORK
THAN YOU ARE NOW
DOING THEM.
IN

ALTERNATING CURRENTS
READ

IN

ONE WIRE (drop
TWO WIRE
THREE WIRE

WATT HOURS
KILOWATT HOURS
OR
Just

DOLLAR AND CENTS

each.

means

cord)

a different cover for

Covers interchangeable.

CR.OUSE-HINDS
CO.
CHICAGO

SEND FOR BULLETINS

OFFICE:

DUNCAN ELECTRIC MFC.
LAFAYETTE, IND.

70 W. Jackson Boulevard

CO.

CHICAGO
NEW YORK

SYRACUSE

CINCINNATI

WESTERN ELECTRICIAN
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VULCANIZED FIBRE
Highest grades for electrical insulation and mechanical purposes, In sheet*.
tubes, rods

1

Hold more than twice as much as any other clamp. One Universal does the
work of two of any other make.

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

CO..

FOREE BAIN

-

Wilmington, Del.

Telephone..

Patent Lawyer and Expert In Electricity and Mechanic* Antomatio 3792
39 Years' Practical Experience as Electrical and
Harrison 792
Mechanical Engineer and Expert In Patent Causes

FOREE BAIN & MAY "'^"tftSsg***
Trade Mark*, Labels, Copyrights— Corporations. Patent
REFERENCES BY PERMISSION
Hon. James H. Eckels
American Terra Cotta and C. Co.
Ex-TJ. S. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip. Co.
Hon. Edw. S. Lacey
and
H.
GrosB, Prest., Chicago
H.
Ex-U. 8. Comptroller or Currency
Atlas Railway Supply Co. and
Bankers National Bank, Chicago
Jas. G. MoMichael, Prest., Chicago
Hon. Charles G. Dawes
Ex-TJ. S. Comptroller of Currency
Automatic Fire Protection Co.
Central Trust Co. of 111 Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-U. 8. Secretary of the Interior
Bankers National Bank, Chicago
Atlanta. Ga.

size strand from 3-16 to 1-2 inch.
Made of- heavy malleable
galvanized; assembled by hand.
iron castings; thoroughly

Take any

GEORGE

T.

MAT,

JR.

Patent Lawyer and Solicitor of
U. S. and Foreign Patents

Block

PATENTS

and Trade Mark Causes

,

Swedish-American Telephone Co.
West Jackson Boul., Chicago
Earth Manufacturing Co.
Elevators, Milwaukee, Wis.

The Knickerbocker Company
DuBt Separators, Jackson, Mich.

Twin City Icapid Transit Company
Minneapolis, Minn.
Adams-Bagnail Electric Company
Cleveland, Ohio

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding of Magnets

Tie the carbons together with
copper wire and the lamp

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CURRENT

CIRCUITS

STERN
it

W>

"/

fskmL

Y *

I

Consult

r

>^^kJ^&'
— — -#&

._...

the

r _,

WriteOur

-*i

Nearest

'OS

'"Wis

CLjWT-mpA

Map

House

^ANLV-S

DUNTLEY
Give

ELECTRIC
DRILLS and GRINDERS
60%

Mechanical EFFICIENCY

In output from electrical input
Especially adapted for rail bonding and general
work.
Wound for no, 220 and 550 volts d. c.
Write for catalog and prices.

CHICAGO PNEUMATIC TOOL CO.
NEW YORK

CHICAGO

1

Vt

an u

f

aot u r e n

f=»

1-1

e>

u

mat

i

o

C o m pressoi

E o
-t

VOl.

Copyright, 1906, by Electrician
Publishing Company, Chicago.

$3.00 Per Annum.

XXXIX.

O AUDI ITY
dllwIrLLA

322 Tbe Rookery,

FLAMEPROOF

The Simplex Electrical Co.

MONADNOCK BLOCK.

I

io State Street,

Oakland, Cal.

BARE AND WEATHERPROOF WIRES AND CABLES.

BOSTON, MASS.

Underground Cables for

THE STANDARD FOR
RUBBER INSULATION.

Okonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE

w

ALL STYLES
QUICK DELIVERY
BEST QUALITY
AND RIGHT PRICES

h

"o .r Wires

CO., Ltd.
Geo. T. Manson, Qen'l lupt

WVrihtilVd ">»••«

TINSEL CORDS

Sole Manufacturers of

Pat. Off.

253 Broadway, New Yirk

W.H.Hodoint.Suy.

Purposes.

all

BATTERY
AND

1893-Worid's Fair,
Medal for Rubber Insulation.

S.

St.
1225 Betz Bldg„
Philadelphia, Pa
Security Bldg.,
St. Louis, Mo.

,

1889— Paris Exposition,
Medal for Rubber Insulation.

TRADE MARK.

fto. 21,

New York City.

Pittsburg.

10 Post Office Square,
Boston

Rubber Covered Wires and Cables.

Eeg. U.

56 Liberty

Westlnghouse Bldg.,

Chicago.

Bacon Block,

1

1143-11*46

Cents a Copy.

10

STANDARD UNDERGROUND CABLE CO.

WIRES AND CABLES

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

Entered at Chicago Postofflce as
mail matter of the second class

24, 1906.

RUBBER INSULATED

I

western seiung aoent.
M R H a 5 O r<

CHICAGO, NOVEMBER

*

RLCIJURIO

'

CONDUITS FOR iNTERIOR WINmr,. v

BELDEN
MFC.
CHIOAOO CO.

American Circular Loom Co.
CtclKH, M.im.,

New

York,

CUci|«„S*» Frincl«c

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

HOISTING ROPES AND CHAINS

PARANITE RUBBER COVERED
WIRES AND CABLES

PULLEYS AND INSULATORS
For Outdoor

Submarine and Inside Use

Underground, Aerial,

12

TELEPHONE. TELEGRAPH AND FIRF.-ALARM CABLES
All

ESTABLISHED

S>.

Jefferson

St.,

CO.

Chicago

Flexible Shaft
AND

Practically dust and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc.
Write for Catalogue and Prices.

CO., Binghamton, N. Y.

&

Gen'l European Agents, Selig, Sonnentbal
85 Queen Victoria Street, London, England

Co.,

CO.

Walpole, Mass., U. S. A.
OperatesWALPOLE RUBBER WORKS
PIONEERS OF LIQUID AND
WALPOLE VARNISH WORKS
RUBBER INSULATING COMPOUNDS
ELECTRIC INSULATING LABORATORY

MULTI-SPEED MOTOR

YOUR PARTICULAR ATTENTION
New
You

M.

C.

—absorbs ofno

Weatherproof Friction Tape

many in place
The demand of the day

IS

CALLED TO OUR

moisture,

high insulation.

Used by

splice.

for special tapes.
should demand for outside use our Waterproof Friction Tape No. 269, and
about our New M. C. Waterproof Paints.
is

enquire

CRESCENT RUBBER INSULATED

THE

WIRES AND CABLES German

Pittsburg

PHOENIX
GLASS CO.

New York

National Code Standard.

New York Office.
81 BARCLAY STREET.

Electric Globes

Arc and Incandescent
and

Outer

Office

and Factory,

SUSPENSION

Globes for

Nickel and Copper Anodes

THE SEYMOUR MFG. CO.

M'F'D BY

ONEIDA COMMUNITY,

CATALOGUES SENT ON REQUEST

ADDRESS "SAIES"DEPT.

ELECTRICAL
INSTRUMENT
Main

t

JEif

all

enclosed arc systems

WESTON

rods

blanks, etc.

Phosphor Bronze

CHAIN

"ONEIDA" GALVANIZED
FOR ARC LAMP

and Shades, both

Main

TRENTON, N.

Silver

in sheet, wire,

T INSULATED WIRE AND CABLE CO.

Chicago

Manufacturers of

Inner

1+

MASSACHUSETTS CHEMICAL

1876.

COMBINATION OF

STOW MFG.

£

JONESBORO, IND.

Wires Are Tested at Factory

Stow

Lamps

AJAX LINE MATERIAL

Office and

CO.,

Works, Waverly Park, NEWARK, N.

ONE'D«, N.

Ltd.
Y.

Box

667,

SEYMOUR, CONN.

"MECHANICAL COMMON SENSE'
Describes the

J.

¥^ —— -i^JL
TV/T
J—— JCV

®«Ar>Ej
HOLDER

IT SAVES TIME, TEMPER AND TROUBLE
NO SCREW DRIVER, NO SCREWS, NO SAG, NO SLIP
PROOF AGAINST VIBRATION

Voltmeters, Millivoltmeters, Voftammeters,

Weston Standard Portable Direct Reading
Ammeters, Milammelers,

\>-/'-2%"—3%"

Ground Detec'ors and Circuit Testers,

Ohmmeters,

Portable Galvanometers.

Our Portable Instruments are recognized as
The Standard the world over. The Semi-Portable Laboratory Standards are still better.
Our Station Voltmeters and Ammeters are
unsurpassed in point of extreme accuracy and
lowest consumption of energy.

WRITEf OR SAMPLES
London Branch— Audrey House, Ely

Place,

Holborn.
Paris,

Wenton Mtandard Portable Direct
Reading JUillivoltmeter

France— E.

H. Cadlot,

12Kue St.

Berlin— European Weston Electrical
ment Co., Ritterstrasse No. 88.

New York

Georges.
Instru-

Oflice-74 Cortlandt St.

J-E-M

SHADE HOLDER
CO.
NEW YORK

13

EAST 30th STREET,

WESTERN ELECTRICIAN
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24,

THE SOLE TEST

IS

OF MERIT
ALLIS-CHALMERS CO. NEVER ENTERS INTO A CONTRACT THAT IS NOT FULFILLED TO THE
LETTER, AND ITS MACHINERY DEMONSTRATES IN ACTUAL SERVICE THAT
IT, HAS ALL OF THE ADVANTAGES CLAIMED FOR IT
:

<—

No

other

Company can

Such a
offer

of

you the choice

and

of

We
for

Power
Electrical

Apparatus

For the Power House

take Contracts

Choose Whichever

Equipping Power

Stations, Electric

Type

Lighting Plants and

Best Suits

Electric

variety

of

Prime Mover

Your

Requirements

Railway Lines

Reciprocating Steam Engine

Steam Turbine

Hydraulic Turbine

Gas Engine

WE

WILL BUILD THE COMPLETE GENERATING UNIT
ESPRCIALLY.DES1GNED FOR THE SERVICE AND FURNISH ALL AUXILIARY ELECTRICAL EQUIPMENT

Send

for

our
Bulletins

Rinc,

elif

lo

A His -Chalmers Generator

AUis-Chalmers Steam Turbine and Generator

1906

—
November

—

J

.
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.

Storage BatteryCo.
The Electric PHILADELPHIA
MANUFACTURER OF THE

Cbloribe Hccumulator

'

For Central

Stations, Electric Railways, Isolated Lighting

Fire Alarm, Telegraph, Train Lighting,

and Power Stations,

etc., etc.

PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:
Boston,
Philadelphia.
New York,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide-,
Wainwright Bldg.
Oakland,
Cleveland,
Canada,
Pittsburg,
Frick Bldg, Annex.
Citizen's Bldg.
Canadian General Electric Co., Ltd., Toronto
525 Thirteenth St.

"UNION"

BY

SPECIFY

PERFECT OPERATION
NO EXCESSIVE HEATING on

§F SURE OPERATION on
mr

NO FLASH

full load.

ENCLOSED

overload.

ERUPTION

or

on most severe short circuits.

ENCLOSED FUSES Chicago Fuse Wire
Approved by Underwriters

National Electric Association

&

Mfg. Co,

FUSES

NEW YORK

CHICAGO

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

BLAKE SIGNAL & MANUFACTURING
Pat. Nov., 1900.

Exact

Sizes.

BAKER &

OOLD MEDAL
Lewis

NEW YORK

OFFICE:

120

All

Liberty Street.

forms of electrical contacts.

Grand Prize

CO., inc.

Universal Exposition
ST. LOUIS, 1904

BAKER, Fre«.
O. W, BAKER, Vice Prei.
408-414 N.J.R.R.Av., NEWARK, N.J.

O. O.

1906.

ST. LOUIS:

Boston, Mass.

St.,

Wesco Supply Co.

Western Electric Co.

PLATINUM

Ignition fuses for torpedo and m'ning operatlonr
Special forms for wireless telegraphy,

Resistance wires to specifications.

Summer

CO., 256

Western Electric Co.

PLATINUM

PLATINUM
Protectee fuBes for email currents.

& Clark Centennial
Exposition, Portland, Oregon,

Crescent Co., Valparaiso, Indiana

size. Pat. July,

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS,
Acme Wire Co
Alton Machine Co
A jax Line Material Co
A Ills-Chalmers Company
American Arc Lamp Co
American Battery Co
Amer. Circular Loom Co
American Conduit Co

4
)

2
4

—
1

18

American Diesel Engine Co.—
15
Amer. District Steam Co
17
Amer. EL Telephone Co
American Electrical Works.. 13
Anti-Volt Mfg. Co

18

Arnold Co., The

19

Artistic Porcelain

Co

Fuse Wire <fc Mfg. Co.
3
Chicago Ins. Wire & Mfg. Co. 9
Chicago Mica Co
12
Chicago Pneumatic Tool Co.. 6
16
Chicago Telephone Co
Columbia Incand. Lamp Co..
12
Cook, Frank B
Chic.

16

18
Cope, T.J
Crescent Ins. Wire & Cbl. Co. 1
18
Crocker- Wheeler Co
Crollus ASon, E. B
Crouse-Hinds Co
5
Cutler-Hammer Mfg. Co
4
Cutter Elec. & Mfg. Co

—
—

24

Automatic Electric Co

—

—
19

—
3
19

Gieason, John L
Gould Storage Battery
Gregory Electric Co

D. & W. Fuse Company
Dearborn Drug & Chem. Wks. 15
Devlne Co. Joseph P
19
Directory of Engineers
19
,

Dixon Crucible Co., Joseph.. 15
Driver-Harris Wire Co
5
Duncan Elec. Mfg. Co
23

Indiana Rub.

BissellCo.,

The F

1

20
20

&

Mfg. Co
3
BosBert Electric Construction

Blake SUnal

Co
Bruer, Will

1«

F

Buckeye Electric Co
Buckeye Engine Co

—
—
15

Butterfleld Construction Co.)9
19
Byllesby &Co., H.

M

Edison Decorative & Mlnlature Lamp Departm't
12
Edison Mfg. Company
14

,

Electric Storage Battery Co.. 3
Elect'l

Chicago EdisonCo

Electrician Pub.

Company.

.

21

IS
19

H

& Ins. W. Co....

1

India Rubber <fc Gutta Percha
Insulating Company
10
International Elec. Meter Co24
International Tel. Mfg. Co. 17
. .

Jackson, D. C.

AW. B

Jem Shade Holder Co
Fibre Conduit Co., The
"For Sale" Advertisements..
Ft.

—
—

Ry

Jeffrey Manufacturing Co

Wayne Elec. Works,

Inc. .23

—

9

11,

15
1

14

14

General Electric Co

19

18

5

4,14

—
20

Trades Exposition Co.—

Fowler & Co., John H
French Battery Co
Central Electric Co
Century Electric Co

14

Holmes Fibre-Graph. Co
Holophane Glass Co
Humphrey, Henry H
Hunt*. Co., Kobt.W

BeldenMfg. Co
Benjamin Elec. Mfg. Co....

—

14

HofTman, G.
Hoffmann, Emil R
Holden Anchor Co

Illinois Central

& Jennings

18

Haines, J. Allen, Inc
7
Haller Machine Co
14
19
Hart Mfg. Co
Hartford Steam Boiler Inspection & Insurance Co....
Hazard Manufacturing Co. ..24
Helios Mfg. Co
13
Highland Park College
19

Beardslee Chandelier Mfg. Co.—

Berthold

Co

12

—
—

W

17

Babcock & Wilcox Co
Badt.F. B
Bain, Foree & May
Baker * Co., Inc
Baker & Co., W. E

General Storage Bat. Co
Gest.G. M

12

Kartavert Manufacturing Co.24
Kellogg Switchboard & Supply

Company

17,20

Klein & Sons, Mathias
Kohler Brothers

19

Kuhlman

12

Electric

Co

La Fayette

Elect'l Mfg. Co.. 12
Leather Preserv. M. Corp
14

Leffel

&

Co.,

James

15

Oneida Community, Ltd
Ostrander&Co., W. R
Otto Gas Engine Works

1

13
15

,

M

20

—

Pacific Coast Pole Co.

.20

& Seymour

.10

Pass

Macbado & Roller
Manhattan El. Supply

—
Co..

14

..

Manross, F. N
Massachusetts Chemical Co..

—

Matthews

&

Bros.,

W.N

McLennan & Company, K
McRoy Clay Works
Mica Insulator Company

—

1

Perrizo

&

Sons

20

Eugene F
.13
Phillips Insulated Wire Co... 13
Phoenix Glass Co
1
Phosphor-Bronze S. Co
15
Phillips,

. .

M

13

Pignolet.L.

12

Plume & Atwood Mfg. Co.... 24
Porter Cedar Company
20
Prcmetheus Elec. Co., The ..—

18
12

Miscellaneous Advs
14
—
Monarch Elec. Mfg. Co
Morse, Frank
Moss Tie Co., T.J
20
Mottlron Wks., J. L
14
Mueller Company, William.. 20
Multi- Vending Co
14
Munsell & Co., Eugene
12

12

—

W

Rail Joint Co., The
IS
Relsinger, Hugo
El.
Reynolds
Flasher Mfg. Co. 12

—

Robbins

&

Myers Co

17

Rock Island Battery Co
Rossiter,

J.

strumentCo.
North Electric Co
Northern Elect'l Mfg. Co..

MacGovern & Co.

.

.

Novelty lnean.

Lamp Co

17

..14

13

14

Okonlte Co., The

1

. .

Steel

1

.

GainMfg. Co

24

& Son, W. C

20

Stow Mfg. Company

1

Sterling

Stromberg-Carlson Tel. Mfg.

Company

16

Sturgess Engineering Dept. .—
Switchboard Equipment Co. 16

Valentine-Clark Co., The....—
Plbg. & Htg. Co.—
Vulcanized Fibre Company. .24

Vanderman

14

Ruebel & Wells
19
Runzel-Lenz Elec. Mfg. Co.. 17

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company

—
—
.

.

1

Westlnghouse
Electric
&
Manufacturing Co
21 22
Westlnghouse Machine Co.. .—
Weston Electrical Inst. Co. ..
,

Safety Ins. Wire
12

4

Standard TJnderg. Cable Co.
Stanley G. I. Elec. Mfg. Co.. 10
Star Expansion Bolt Co
13

.19

9

In-

9

18

....

A

—

New York Ins. Wire Co
Niagara Tachometer &

9

Torrey Cedar Company

Roebling'sSonsCo.,
National Battery Co
12
National Brake & Elec. Co. .24
National Carbon Co
5
National India Rubber Co
Nat'l Metal Molding Co.... 18

20

—
—

Sorensen, P
Speer Carbon Co...

Spon & Chamberlain
St. Marys Incand. Lamp Co..
Standard Elect'l Mfg. Co

Llndsley Bros. Co. The
20
Long Distance Tel. Mfg. Co.. 16

Loud'sSonsCo.,H.
Ludlow Valve Co

Simplex Elec. Heating Co

A Cable Co

.

.

Samson Cordage Works
Sargent & Lundy
Sawyer-Man Elec. Co

12
13

—
—

19
Schott.W. H
Seymour Mfg. Co
1
Shelby Electric Co.. The
8
Simplex Electrical Co., The. 1

For Classified Irwlex of Advertisements See

.

IF»ag:e

6

.

]

Whitney

Co
Willard Storage Bat. Co
Elec. Inst.

Williamson
Willis, G.

&

Co.,

R

.13

M

Worcester Company,

WrlgleyCo. Thos

—
—
)9

C.

H

20

—
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a result of the installation of our Central Station Service in buildings which formerly

As

operated

their

own

we

plants,

find

it

necessary

to

market

large

quantities

of

SECOND-HAND MACHINERY STEAM

ELECTRIC

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

all

necessary information

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

.

Adams

Street,

CHICAGO

DIRECT CURRENT

SHOP TOLAMPS
WEAR
BUILT

FEATURES

AUTOMATIC

SELF-

MAIN LINE

CONTAINED

SWITCH
PREVENTS

Rugged
ATTEMPTED

Indestructible

Mechanically

Coils.

SODDEN

and

Accessible parts.

REYERSAL

Electrically

OF MOTOR

Simplicity of
Construction.

Low
Low

Initial Cost.

Cost of
Maintenance.
Catalogue Ready

(

'!

Manufactured By

AMERICAN
ARC LAMP CO.

V

KALAMAZOO,
MICH.

THE W,
I

R.

CARTON

18-132

The Controller

for Direct

Current Elevator Motors
It

embodies in one compact piece of mechanism a

starter,

main

line switch

self-

and reversing switch.

Designed especially for slow or medium speed passenger or
freight elevators where a very strong and rugged construction
is desired.
This is another of our new line of elevator controllers and is
described in Bulletin 53.
also build controllers for A. C.
elevators and for high-speed installations.

We

CO,, Agents

W. JACKSON BLVD.

CHICAGO

THE BRIGHTEST

The Cutler-Hammer Mfg.

Co.

MILWAUKEE
NEW YORK

IN

BOSTON

CHICAQO

PITTSBURa

THE FIRMAMENT

STANDARD ELECTRICAL M FG.

-a* .-~ T

CO., NILES.

toonroR rttlf
.

LICENSE

LABEL

I

\

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

November

24,

Full
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Candle Power Every Minute
Is

one

of

of

Long

its

Life

the essential features of the

COLUMBIA LAMP
The COLUMBIA LAMP gives a pure white light and throws it in all directions, and another point to remember is that the COLUMBIA
gives'a'maximum light with^ajmininium current.
But after alHs said, there is only one time when the good qualities of the COLUMBIA LAMP is fully appreciated, and that is when
you areactually using them. Sendus a trial order and be convinced. Ourjyearly contract plan will interest you.

€wtral (Elitfrir(£ira?yau!>,

"W"

Sales Agents

VHftW

264=266-268-270 Fifth Avenue, Chicago

YOUR

Oo
O-O ->sj ^3

LIGHTING
TROUBLES

•>AJ

vJ^,vl\J
i°,

<^WILL

^\i'

TAKE WINGS

when you

begin using

COLUMBIA ENCLOSED ARC CARBONS
NATIONAL CARBON COMPANY.

\C/\rboN,

CLEVELAND, 0.

THERE ARE A

THOUSAND THINGS
THAT CAN BE DONE

CHEAPER and BETTER
WITH

CONDULETS
CONDUIT WORK
THAN YOU ARE NOW
DOING THEM.
IN

ONE WIRE (drop
TWO WIRE
THREE WIRE
Just

each.

means

JS^ILF
^s^

THE
ink

ITS&r

cord)

a different cover for

Covers interchangeable.

KESISTANCEef COPPER

'"CLIMAX"
Resistance: Wire,
Has

the highest specific

resistance

of

any

wire

on the market.

Does not become

brittle

by repeated heating and

CHOUSE-HINDS
CO.
CHICAGO

cooling.

OFFICE:

Driver=Harris Wire Co.

70 W. Jackson Boulevard

CHICAGO
NEW YORK

SYRACUSE

CINCINNATI

HARRISON,

N. J.

—

.
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DUNTLEY
Give
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ELECTRIC
DRILLS and GRINDERS
60%

Commercial EFFICIENCY

In output from electrical input

ml
"^»

Especially adapted for rail bonding and general
work.
Wound for no, 220 and 550 volts d. c.
Write for catalog and prices.

CHICAGO PNEUMATIC TOOL CO.
NEW YORK

CHICAGO

resso

p

Eto,

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Card.
Morse, Frank w.
Adjusters. Inc. Lamps.
Morse, Frank W.
Anchors, (Guy).
Hoi den Anchor Go.
Matthews A Bro., W. N.

Annunciators.
'

Central Electric Co.
Haines, J. Allen, Inc.

Manhattan Elec. Supply Co.
Ostrander A Co., W. E.
Wesco Supply Co.
"Western Electric Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Hatterles and Jars.
BlsseU Co., The F.
Central Electric Co.

Edison Mfg. Co.

French Battery Co.
Manhattan Elec. Supply Co
Rock Island Battery Co.
Wesco Supply Co.
Western Electric Co.
Bells, Buzzers, Etc.
Central Electric Co.

Manhattan
Ostrander

Elec.
Co.,

A

Supply Co.

W.

Western Electric Co.

Belt Dressing.
Co., Jos.

Leather Preserver Mfg. Corp.

Belting.
leather Preserver Mfg. Corp.

Boiler Compounds.
Dearborn Drug A Chem.

Wks

Boilers.
Babcock A Wilcox Co.
Bolts, Expansion.
Star Expansion Bolt Co.
Bolts, Toggle.
Electrician Publishing Co.
SponA Chamberlain.

Boxes. Junction.
Co

Boxes, Moulding.
Gleason, John L.
Brass, Sheet and Rod.
Plume A Atwood Mfg. Co.
Brushes.
Central Electric Co.

Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.

Cable Clamps.
Matthews A Bros., W. N.

Cable Hangers.
BlsseU Co., B. F.

tabling Machinery.
Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and
Plates.
Central Electric Co.
Chicago Edison Co.
National Carbon Co.
Reisinger, Hugo.
Speer Carbon Co.

Co.

Cope, T.

Subway.

Contractors and Electric
Light Plants.

National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Electric Mfg. Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Controllers.
Cutler-Hammer Mfg. Co.

and

Berthold A Jennings.
Central Electric Co.
Lindsley Bros. Co., The
Maine Hub Mfg. Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Cnt-Onts and Switches.
BissellCb., The F.
Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Crouse- Hinds Co.
Cutter Elec. A Mfg. Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.

Switchboard Equipment Co.
Wesco Supply Co.
WeBtern Electric Co.
Westinghouse El. A Mfg. Co.

DieB.

Vanderman Plbg. & Htg.
Circuit Breakers.
Cutler-Hammer Mfg. Co.
Mfg. Co.

Wayne Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Ft.

A

El.

Mfg. Co.

Clamps, Cable.

W. N.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Handling Machinery.
Jeffrey Mfg. Co.

Coal Mining Maohlnery.
Allls-Chalmers Company.

(Recording and Testing.)

The

F.

Central Electric Co.
Duncan Elec. Mfg. Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Helios Mfg. Co.
International Elec. Meter Co.
Machado A Roller.
Pignolet, L. M.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Ft.

Co.

Inst. Co.

Electro-Magnets.
Acme Wire Co.
Electro-Plating Mach'y

Wayne

Elec.

Inc.

Robbins A Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Wesco Supply Co.

Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Electric Heating Appl.
J.

Allen. Inc.
Elec. Co.,

The

Simplex Elec. Heating Co.

Railways.

AlllB-Cbalmers Co.
General Electric Co.

A Mfg. Co.
Electrical and MechanWestinghouse

El.

ical Engineers.
Arnold Co., The.
Badt, F. B.

Baker

A

Co.,

W.

E.

Butterfleld Construction Co.

Munsell A Co., Eugene.
National India Rubber Co.

New York
Okonite

Insulated Wire Co

Co., The.

Phillips Insulated Wire
Simplex Electrical Co.

Standard Underground
Vulcanized Fibre Co.
Wesco Supply Co.

Cc

C. Co.

Western Electric Co.
WeBtlnghouse EL A Mfg. Co.
Joints, Wire.
Cook, Frank B.

Ft.

Wayne

Wks.

Elec.

Inc.

General Electric Co.
Manhattan 'Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.
Wesco Supply Co.

Enameled Rings.
Star Expansion Bolt Co.
Engines, lias, Gasoline
and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamp

Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse, Frank W.

Otto Gas Engine Works.

Westinghouse Machine Co.

Engines, Steam.
Westinghouse Machine Co.

Fans and Fan Motors.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robbins A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Field Coils.
Acme Wire Co.
Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg. Co.

Williamson A Co. R.
,

Flashers.

Lamp

A

Minia-

Dept.
General Electric Co.
ture

Monarch

Elec. Mfg. Co.
Novelty Incan. Lamp Co
Sawyer- Man Elec. Co.
Shelby Electric Co., The

Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.
St.

Lamps, Incandescent
Replacers & Cleaners.

W

Morse, Frank
Letters, Sign
Hailer Machine Co.
.

Matthews A Bros. W. N.
Lightning Arresters.
Ft.

Flasher Mfg. Co.

Stow Mfg. Co.

Wayne

Elec.

Wks. Inc.

General Electric Co.
Manhattan Elec. Supply Co.
Stanley— G. I. Elec. Mfg. Co.

Wesco Supply
Western

Co.
Electric Co.

Line Material.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
Machine Construction.

Ajax Line Material Co.

silTer, Sheet

and Wire.

Seymour Mfg. Co.
Globes, Reflectors
Shades.
Holophane Glass

Western Electric Co,
Governors, Water Wheel
and Steam Turbine.
Allis-Chalmers Co.
Co.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating
Steam).

(Ex liana 1

Amer. District Steam Co.

Hydraulic Machinery.
Alton Machine Co.
Allls-Chalmers Company.

Induction Co Km.

Acme Wire

F-or A-ljalxeitoetioeal

Wesco Supply

Co.
Electric Co.

A Mfg.
Mining Machinery.
El.

Allis-Chalmers Company.

Model and Machine Shop.
Hoffmann, Emil R.

Dynamos and

Motors)

Nippers and Pliers.

A Sons.

Mathlas.

of

Haines,

J.

Allen, Inc.

Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.
(See Cut-outs

Pole Changers,
Sandwich Pole Changer
Poles and Ties.

and Switches.)

Tachometers and Tachographs.

Co.

Berthold A Jennings.
BlsseU Co., F. The
Bruer, Will F.
Fowler A Co., John H.
Kellogg Switch. A Sup. Co.
Lindsley Bros. Co., The.
Loud'B Sons Co., H. M.
Moss Tie Co.
Mueller Company, William.
Pacific Coast Pole Co.

Niagara Tachometer and Instrument Co.

Tapes.
Haines, J. Allen, Inc.
Massachusetts Chemical Co.

Telephones, Telephone
Material and Switchboards.
American El. Telephone Cr.
Automatic Electric Co.
BissellCo., The F.
Central Electric Co.

Cook, Frank B.

Valentine-Clark Co., The
Worcester Co., C. H.

Polish (Metal).
Hoffman, Geo. W.
Porcelain, Specialties.

International TeL Mfg. Co.
Kellogg Switchb. A Sup. Co.
Long Distance Tel. Mfg. Co.

North Electric Co.

Stromberg-Carlson TeL M.Co.

Wesco Supply

Co.

Western Electric Co.

Telephone Service.
Chicago Telephone Co
Long Distance Tel. Mfg. Co.

Artistic Porcelain Co.

Portables.
Plume A Atwood Mfg.

Co.

Time Switches.
Bissell Co.,

The

F.

Toggle Bolts.

Allis-Chalmers Company.
Jeffrey Mfg. Co.

(See Bolts, Toggle.)

TooU.

Rail Joints.

Klein

The
Re-Winding—Repairs.

A Sons,

Mathlas.

Rail Joint Company,

Tools, Pneumatic.
Chicago Pneumatic Tool Co.

Chicago Edison Co.
Gregory Electric Co.

Transformers.
Allis-Chalmers Company.
Crocker- Wheeler Co.
Ft.

Cutler-Hammer Mfg. Co.

Wesco Supply

Co.

Westinghouse El.
Rosettes.
Pass A Seymour.

A

Mfg. Co.

Aiton Machine Co.

Schools and Colleges.
Highland Park College.

Second-Hand Machln'y.
Gregory Electric Co.
Rossi ter, MacGovern A Co.
Co. The.
,

Signs, Electric.
Hailer Machine Co.
Sleeving;, Braided.

Co.

Allis-Chalmers Co.
General Electric Co.

Westinghouse Machine Co.

Turbine Water Wheels.
Leffel

ACo., Jas.

V ulcaulzed Fibre.

Salt

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.

R.
Electric Co.

Co.

Wire Hope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Solenoids.

Acme Wire Co.
Spark Coils.

Acme Wire Co.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
,

A

In-

Electrical Inst. Co.

Niagara Tachometer
strument Co.

General Electric Co.

Westinghouse EL A Mfg.
Turbines, Steam.

Devine Co., Joseph P.
Varnishes, Insulating;.
Massachusetts Chemical Co.

Sticks,

Speed Recorders.

Trucks, Electric Car.

Vacuum Drying

and Paste.
Crolius A Son, E.

Weston

Works, Inc.

Electric Co.
La Fayette Elect'L Mfg. Co.
National Brake A Elee. Co.
Stanley— G. I. Elec. Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Allls-Chalmers Co.

Belden Mfg. Co.
Solder, Self Fluxing;.
Belden Mfg. Co.

Western

Elec.

Kuhlman

Rubber Machinery.

Shade Holders.
Jem Shade Holder

Wayne

General Electric Co.

General Electric Co.

A

In-

Springs.
Co.

Century Electric Co
Chicago Edison Co.

Switches.
J. L.

Niagara Tachometer
strument Co.

Elec.

Klein

Sheet.

Baker A Co. Inc.
Poles, Arc Lamp.
Mott Iron Works,

Speed Indicators.

Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

(See

and

Western Electric Co.

Mining Apparatns,

Motors

Wire

Central Electric Co.
Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.

Cables.)

Mica.

Western
Westinghouse

Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

Speaking Tnbea.

Paints. Insulating;,
Massachusetts Chemical Co.

Co.

Inde;

and

Wound

Chicago Mica Co.
Mica insulator Co.
Munsell A Co., Eugene.

Co.

Phcenlx Glass Co.
Wesco Supply Co.

Ludlow Valve

Mulii Vending Co.

(See Wires

and

chines.

Platinum,

Supplies, General Elec.
Bissell Co., The F.
Central Electric Co.

Pipe Bending Ma-

Soldering

BissellCo., The F.
Central Electric Co.

Magnets, Autom.
Acme Wire Co.
Magnet Wires.

W

Rheostats.

Central Electric Co.

BissellCo., The F.
Hailer Machine Co.

National Battery Co.
11 lard Storage Bat. Co.

Phosphor Bronze Sm. Co. Ltd.
Seymour Mfg Co.

Machinery.

BissellCo., TheF.
Buckeye Electric Company.
Central Electric Co.
Chicago Edison Co.
Columbia Incan. Lamp Co.

Edison Decorative

Gould Storage Battery Co.

Bain, Foree A May.
Phosphor Bronze.

Power Transmission

Lamps, Incandescent.

Allis-Chalmers Company.
Buckeye Engine Co.

Patent Attorneys.

Perrizo A Sons.
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.

Central Electric Co.

Jeffrey Mfg. Co.

German

Wks.

Manhattan Elec. Supply Co.
Mica Insulator Co.

American Arc Lamp Co.
BissellCo., The F.

Elevators — Conveyors.

El.

Chicago Edison Co.

Lamps, Are.

Crocker- Wheeler Co.
General Electric Co.

Reynolds

Central Electric Co.

Haines, J. Allen, Inc.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.

Western Electric Company.

General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Electric
Mfg. Co.

Electrical Instruments.

Fuses and Fuse Wire.

Prometheus

B.

American Electrical Works.

Drying Machinery.

Haines,

Bros.,

Insulators and Insulating Materials

Flexible Shafts.

Ft.

Co.

Alton Machine Co.

Schott, W. H.
Willis. G. M.

BissellCo.,

Steam Boiler

spection

Multi-Vending Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Century Electric Co.
Crocker- Wheeler Co.

Chests, Tool.

Hartford

Kohler Brothers.
Ruebel A Wells.
Sargent A Lundy.

Whitney Elec.

Pins

& Insnrance
InA Insurance Co.
Insulating Machinery.

Inspection

M.

Western Electric Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.

J.

Gest, G. M.

Wagner

Co., H.

Wesco Supply

Conduit Rods.
Contractor, Electric

Central Electric Co.

Tlume A Atwood Mfg. Co.
Chains, Galvanised.
Oneida Community, Ltd.

&

Wesco Supply

BisseUCo.,TheF.

Alton Machine Co.

Matthews &

Central Electric Co.
Crouse- Hinds Co.
Fibre Conduit Co., The
Qest, G. M.
McRoy Clay Works.
National Metal Molding Co.

Allis-Chalmers Company.

Jeffrey Mfg. Co.

Cook, Frank

American Circular Loom Co.
American Conduit Company.

Dynamos and Motors.

Chains.

Cleats.
Blake Signal

Conduits.

Alton Machine Co.
Devine Co., Joseph P.

Co.

Westlngbouse

Splicing.
Antl Volt Mfg. Co.
Massachusetts Chemical Co.
Condensers, Electric.
Stanlev— G. I. Elec. Mfg. Co.

Sorensen, P.

Wesco Supply Co.
Western Electric Co.

&

Son, E. R.

McLennan A Co., K.
Compound, -Insulating: and

Cross-Arms,
Brackets.

Books, Electrical.

Gutter Elec.

Commutator Compound.
Crolius A

A

Humphrey, Henry H.
Hunt A Co., Robt. W.
Jackson, D. C. A W. B.

Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

,

Wesco Supply
Castings.

Byllesby

Co.

Western Electric Co.

Cord.

Wrigley Co. Thos.

Bossert Elect, const.

and Magnets.

Acme Wire

Allis-Chalmers Company.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

R.

Wobco Supply Co.
Dixon Crucible

Coils

Manross, F. N.
Staples.
Blake Signal A Mfg. Co.

Steel Gains.

Bissell Co.,

TheF.

Central Electric Co.

A Mfg. Co.
A Cble Co.
Driver-Harris Wire Co.
General Electric Co.
Haines, J. AUen, Inc.
Chicago

Ins. Wire
Crescent Ins. Wire

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co
India Rubber A Guttapercha
Insulating Co.

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.
Okonite Co., The.
Phillips,

Eugene

F.

Phillips Insulated

Steel Gain Mfg. Co.

.

Wire Co

American Battery Co.
Chicago Pneumatic Tool Co.

Roebling's Sons Co., J. A
Runzel-Lenz Elec. Mfg. Co
Safety Ins. Wire A Cable C
Simplex Electrical Co.
Standard Underground Cable
Co,

Electric Storage Battery Co.
General Storage Battery Co.

Wesco Supply Co.
Western Electric Company.

Stokers.
Westinghouse Machine Co.

Storage Batteries.

Advertisements See
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The

Modern

Idea

COMPLETE STOCK
PROMPT SHIPMENTS
C00RTE0US TREATMENT
THE BEST OF EVERYTHING OF

°f

Doing Business Means
TO PROTECT THE TRADE
TO MAINTAIN PRICES
FOR HIGH CLASS ARTICLES,
PRICES ALWAYS THE LOWEST

ITS KIND

IT ABSOLUTELY
WE FOLLOW
THEREFORE
WE WANT AND WARRANT YOUR BUSINESS

W'ESTERK REPRESENTATIVES
The Dayton

American Electrical Heater Co.
American

Steel Clad Irons, Electrical

Heating Appa-

"Apple"

Electrical Mfg. Co.
Apparatus,

Ignition

Generators,

Storage

Batteries, etc.

ratus.

Bishop Gutta-Percha Company
Manufacturers of Rubber and Lead covered Wires and Cables of every description; Elevator Annunciator, Control and Lighting Cables, Special Rubber Insulated Wires and Cables, R. R. Signal Wire, etc.

Clifton

The

Mfg. Co.

Insulating Tapes, Armature Tapes, Splicing
Compounds, Conduit, Auto Tape, Chatterton's Compound, Rubber Tubing and Specialties.
Clifton

"

VOLTAX

Electric Ceble

Wire, Weather-proof Wire, Magnet Wire, Field and
Armature Coils, Rail Bonds, Voltax Insulating and Preserving Paint and

The Reed
"

Stanley

KALAMOS"

&

Compeny

" Insulated Wires and Cables, R. R. Signal

Electrical

Compound.

Cordage Co.

Insulated Wires, Battery Cords, Annunciator and Office Wires.

Patterson, Inc.

Faraday BeUs, Simplex Annunciators, Matchless Flashlight Novelties,Fielding Receptacles ,Newcode Sockets and
Receptacles, Competition Bells, Hubbell Floor Boxes, etc.

Wire

& Telephone

Co. of America

" Romeoid"
Rubber Covered
Wires Magnet Wire Bare Copper Wire etc.
Interior Telephone Wire,

,

,

,

Schwarze Electric Company
"Universal" Bells, R. R. Signaling Apparatus

324 Dearborn

St.

Chicago, U.S.A.

New and instructive catalogues
on request; also our 5X Ready
Reference List, the handiest
possible thing for you.
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SHELBY
45

WATT LAMP
THE
CHOICE
OF
ALL LAMP
BUYERS

WHO
CONSIDER A
SAVING

IN

CURRENT A
GREAT
REVENUE

SHELBY 45 WATT LAMPS
ARE PROFIT PRODUCERS. THEY NOT ONLY CONSUME
LESS CURRENT BUT GIVE EQUAL LIGHT TO THAT OF
ANY 56 WATT LAMP
LET- US KNOW HOW MANY LAMPS YOU USE AND WE
WILL FIGURE THE SAVING IN A YEAR.

THE SHELBY ELECTRIC CO.
Nos. 6 to 30 High Street, Shelby, Ohio
Mew York

Chicago

Philadelphia

Boston

San Francisco

Detroit
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JOBBER
ARRESTEB

ELECTRICAL
Every

YOU

should have
The

Latest Authority

on

Electrical

electrical jobber in this

who shall refuse to
handle our new "FLEUR DE
LIS" DRY CELLS will be
country

Instruments
a»r\d

prosecuted by us to the fullest
extent

the business

of

COMMON SENSE
SlfiOMiEoT

&»

you that

LUM5E5TUS
1A1w
'

!)fc

tage

3RNDARO OFOUALI"

to your

^i Gasoline Enginej
IEPHOUE 5 El

"<SNCH BaTTES

margin

cells

and we guarantee them.

in handling our

The success we have met
Bell Type
Hell
Telephone Type

12 to 15 amperes

of

22 to 25

Type • 32
Auto Special Type 40
Ignition

the

of

is

MERIT

FRENCH

book

for every

man who

is

interested in

Electrical Instruments or Testing

BECAUSE
It is written for the practical man, and it gives the latest information.
It treats of modern instruments universally adopted.
It contains a complete chapter on testing with the Voltmeter, not

explained in any other book.
The formulas given are fully explained and worked out in simple
arithmetic.
The tests given are such as occur every day in the engine room, power
house, telephone exchange, cable laying and constructors' work in the field.
It is written by a man who has had extensive practical experience in all

AA

ri

COMPANY

BATTERY

MADISON, WIS.
NEW YORK:

A

210 Pages, over 100 Illustrations and tables, Yy—S-,~ QL\'>
1CG» ^£i*\J\)
handsome full limp leather, postpaid.
A NEW EDITION, Cars and Management of

"

45

SCHNEIDER

branches of electrical testing.

our dry batteries.

to 15
to

H.

advan-

NEWEST

sible

the best test

NORMAN

tell

ADVANCED DRY CELL.
We allow you the largest pos-

WR- EXCELLED

i

to'

it is

handle the

BY

law.

will

Testing

59 Park Place
CHICAGO: A. J. Cox

ELECTRIC POWER PLANTS

This is another practical book by N. H. Schneider, and among others contains chapters
on Storage Batteries, Standard Wiring, Switchboards and Instruments, Incandescent
Lamp Testing. If you have anything to do with Electric Power Plants you need this book.

294

E. E. Cary Co.,

Co.. Stock

pages, 203

Exchange Building

ill us.,

SPON

Dept.

W

limp leather

full

$2.50

.

CHAMBERLAIN

C3L

E, Liberty Building,

NEW YORK

.

#100.000 PENNA. CORPORATION

the ORGANIZATION!
FIGHTING
INTERESTING QUOTATIONS
(OH, THIS IS NOT
ST.MARY'S INCANDESCENT LAMP CO.
IT IS

I
'

:

PATENT

|

PROTECTION \%

LABEL

lis

ALL)

ST. MARYS

.

PA.

SAID THAT GLADSTONE SAID:

"ONLY A MINT CAN MAKE MONEY WITHOUT ADVERTISING"
IT IS

Crimshaw

ALL OUR WIRES

pus Inspection and

&

WHETHER GLADSTONE SAID

IT

OR NOT.

Raven Black Core

Raven White Core
carry the above

NEW YORK
114, 116

TRUE,

MAIN OFFICE:
118 Liberty St.,

New

TRADE-MARKS on our tags. We also manufacture Crimshaw and Comp etition Tapes and Splicing Compounds,

INSULATED WIRE COMPANY,
York.

BRANCHES:] |02

BOSTON:
Desplalnei

1

7 Otis St,

SAN FRANCISCO:
766 Polsom

St.
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The India Rubber
and Gutta Percha
Insulating Company

P

The Edison Screw Shells
in P and S Sockets will

and

s

positively not pull out

Sockets

one

are

of

held

are

screws with comparatively

electrical

mechanism*

HALL OF RECORDS, NEW YORK CITY

Habirshaw Red Core Wire
Throughout

large

OFFICE AND

253 Broadway

N. Y.

NEW YORK

W. M. HABIRSHAW

Both

break-

shell

and

President and General

Installed

SALES DEPARTMENT

WORKS

YONKERS,

heads.

ing loose.
Isn't

strain,

firmly in place by

piece

No

they

for

solid, per-

fect

undue

under

Manager

J.

B.

CITY

OLSON, Manager

of Sales

cap are firmly

that an

important

held together

two
screws

by

con-

sideration ?

locked in

Pass® Seymour

Type "K" Arc Lamps

a bayon-

Solvay, N. Y., U. S. A.

cap*

Resistances

both
and

conditions,

Alternating

in the

56 Boyd Avenue

and

for all circuits

et joint

INC.

Stanley- G.I.
wound on

bobbins,

lain

Direct Currents.

may

from one

Steel top

and

be removed

and replaced
separately or

cold rolled.

piece,

are

porce-

made from
copper, steel or
Shell

Sales Offices

New York

Chicago

brass,

in

collectively "at the

lamp"

finishes,

and

ceedingly

two min-

Absolutely

utes.

San Francisco

in

various
is

ex-

non

inflammable

-

strong.

—

insulation

Double

rod

struction,

glass

con-

beads used excluthe

Bulletin

sively.

latest improvement in arc lamp

613

fully

covers

this subject.

design.

CHICAGO, Monadnock Block

CINCINNATI, First National Bank Bldg.
Citizens Bldg.
DETROIT, Chamber of Commerce State Life Bldg.
MINNEAPOLIS, Guaranty Bldg.
OMAHA, New York Life Bldg.
ST. LOUIS, Century Bldg.
KANSAS CITY, Postal Telegraph Bldg.

CLEVELAND,

INDIANAPOLIS,

?

PittsTield

Stai\ley-GJM F ro Company MASS.

—
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General Electric Company
ILLUMINATING ENGINEERING
TEST
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This graphical comparison of curves of illumination intensity
shows the results of actual tests made with the candle=foot
photometer in two armories differently lighted but using the
same energy per square foot of floor area.
The single example shown here is typical of many where the
use of the combination of General Electric arc lamps with
concentric diffusers has improved the illumination of large
and small interiors.
The decision of the engineer who advocates the use of concen=
trie diffusers with enclosed arc lamps is well fortified by such
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Principal Office

Chicago Office:

Monadnock

5CHENECTADY,

Bldg.

Sales Offices in
large cities

N. Y.

all

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding of Magnets

Tie the carbons together with
copper wire and the lamp

remains intact

FOR

DIRECT

/m,

AND
ALTERNATING

POTENTIAL

CDRRENT

CIRCUITS

TERN
'
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Western electrician

EDISON SIGN LAMPS

Of

Cloth and

4

C.P.— 19 watts
C.P.— 14 watt.

JC.P— 13 or

NIW YORK

That.,

1. C, Compound, Empire
For Years the Standard.

CO.,

Originators

NEW YORK and CHICACO

» watts

Most Economical Sign

Lamp Made.

GENERAL ELECTRIC COMPANY
Main Lamp Sales

Harrison, N.

Office,

Before Twisting

A PERMANENTLY PERFECT JOINT

J.
(484)

The insulation

CHICAGO

and

M.

Paper

MICA INSULATOR

circuits.

1906

EUGENE MUNSELL AND CO.

Micanite, Linotape,

supply a number of 2 C. P. sign

24,

Qualities, In any
at Lowest Prices

INSULATION

lamps taking only 9 watts and operating two in series on 100-130 volt
3

all

Form

MICA

RELIABLY LONG
A N D=
BRILLIANT LIFE.
We

November

is

you buy only the

the most important part of your
best.

machine— be

Is

if

you

use

Cook's Self-Welding Wire Joint

sure

No

No

air spaces.

Will carry any

corrosion.

Free sample

Cheap insulation cannot be good insulation.

'will

voltage.

convince you.

^FrraDK^.Qook"-£?'

MICABOND YOU CAN BE SURE YOU
HAVE THE BEST-OUR GUARANTEE IS BEHIND IT

IF IT'S

CHICAGO MICA CO.

an assured fact

Street

CHICAGO

COOK'S JOINTS.

Valp&xiviso, Ind.

:USE

Over
Write

25,000

"SAFETY'' RUBBER COVERED

WIRE AND CABLE

for

miles

THP

Rail

Iflint Pfl

Catalog

use

In

0en

9

, fic e 8
.
- . i.

Z

l,

S.,

.?~•?.''! -.
JW YORK
CITY

.•

Branch_Selllng,JI i£«icies : Ohieago, 111.;
J
Denver, Colo.; Pittsburg, Pa.; St. Louis, Mo.;

_Cineiinuti_, 0.,
St. Paul,

Minn.

FOR EVERY ELECTRICAL SERVICE

B.

IVB

AUSTIN

& OO.,

CHICACO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

CO.

BAYONNE, NEW JERSEY

HORNBERGER

TRANSFORMERS

TRANSFORMERS

KUHLMAN ELECTRIC

ELKHART, IND.

CO.,

RECO FLASHERS

3-in-l

Measure low and high voltages*
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for cat-

alog of portable and switchboard voltmeters and ammeters.

Reynolds Electric Flasher Mfg. Co.

LAFAYEtTE ELECTRICAL MFC. CO.

191 Fifth Ave.,

VOLT-

AMMETERS

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today for particulars and prices. Also
pointers on electric signs.

L,

CHICAGO

M. PIGNOLET
New York

78-80 Cortland! St.

LAFAYETTE, IND.

BIJUR BATTERIES
DO THE WORK

WANTED

GENERAL-

STORAGE BATTERY CO
General Offices, 42 Broadway, N.

You Who are Troubled with Sparking mad Culling 0/ Commutators to Umo
The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

Works, Boonton, N.

PREVENT CDTTINQ.

Absolutely Will Mot

The Brushes
It will

BO

Cts. per Stick. $5.00 per Dozen
For Sale by all Supply Houses, or

FREE, Sample Stick*

i
1

1

Gum

Mclennan
&
Sole Manufacturers,

go.,

A LIBRARY OF
Is

Room411,InterOceanBIdB.,130DearbornSt., Chicago, III.

of Inestimable value to

WELL SELECTED ELECTRICAL BOOKS
Such a library is best formed by occasional and
ELECTRICIAN PUB. CO., 507 Marquette Building, Chicago-

electricians.

carefully chosen purchases.

TACHOMETERS

Storage Batteries

represent the acme of perfection in
high-speed indicating devices: simplicity in construction, absolute accuracy, and require minimum atten-

for Central Stations, Electric Railways,

NIAGARA
^H

{

* • •

pnt that high gloss on the commutator yon
hare so long sought after.

k.

Y.

J.

Lighting, Power Stations,
Signal Service, Train Lighting, Telephone and Telegraph.
Isolated

tion.

The type "C" instrument shown

is

for direct connection to vertical
shafts adapted to apparatus having

Write

for estimates and information
on the reliable "Unit Arrttmulatnra"

high rotary speed where belt drive is
not practical. We make instruments
that will exactly meet your requirements. Write for catalogue.

Niagara Tachometer
and Instrument Co.

NIAGARA FALLS,

N. Y.

Natttfttal

lattery (Eflmpattg

ELECTRIC STORAGE BATTERIES
NEW

YORK, 1606 Broadway
BUFFALO, N. Y.
CHICAGO, 460 Old Colony
SAN FRANCISCO, 623 Sansome Street

Bldg.

November
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EUGENE

FRANK N. PHILLI PS, Pres.

K. PHILLIPS, V. P.

C.

II

.

WAuENSEIL, Treu.

REMINGTON, Jr., Sec.

C. R.

Qs#hcfihrzs

t/5at,

AMERICAN ELECTRICAL WORKS,
i

I

PROVIDENCE,

/

!

It.

13

AbO

BARE AND INSULATED ELECTRIC WIRE,

11///

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

bat*

The full rod is cast into tbe helix. Our experience
shown that welds are dangerous in rods of less than

one inch

in diameter.
The rodB of Stombaugh
by holes for pins or rivets.

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

••ANu F «eTuiir.R« or

When In at the proper depth they are set. The strain
can then be put on without fear of any back give. You
are sure.
An anchor is as strong as Its weakest part.
Stombaugh Guy Anchors have no weak pans.

CHII. K. UMMACH,
• ES'V AND TRCAft.

Showing the

5,

6 and 7

in. style.

W.

Holds 12,500, 15,000 and
17,500 lbs. respectively.

Popular with Street Railway,
Electric Light and Telephone Companies.

GAS AND ELECTRIC GLOBE* MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

N.

MATTHEWS
&
MANUFACTURERS

203 N. 2nd
Eastern Office:

203

NATIONAL CODE STANDARD

Makers of all

W.

LOUIS

Taylor Bldg., Cortlandt

St.,

NEW YORK

OSTRANDER &

R.

CO.

Manufacturers and Dealers
in all kinds of

styles of

Expansion Bolts
Toggle Bolts
Enameled Ring's and Drills

Electrical Supplies,
Bells, Annunciators,

"0. K." Weatherproof Wire.

Speaking Tubes, Etc

22 DEY

Slow-Burning Weatherproof

147 Cedar St.,

142 Lake St.,

NEW YORK

SHICAQO

NEW YORK

ST.,

Factory:
1431 TO 1439 DeKalb Ate.,
Brooklyn, N. Y.

Send for Catalogue

and Ideal Wire.

SEND FOR 600 PAGE CATALOGUE

and Samples on Application,

Phillips Insulated
Office

ST.

-

St.,

BRO.

CHICAGO

Star Expansion Bolt Co.

Prices

weakened

SOLID EARTH.

GAS, ELECTRIC AND COMBINATION FIXTURES

AND DEALERS

88-90-92 W.

WILLIAMSON & CO.

are not

WITHOUT DISTURBING THE

Chicago Office, F. E. Donohoe. 185 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES AND FACTORIES, PHILLIPSDALE. H. I.

R.

Guy Anchors

STOMBAUGH OUY ANCHORS
BORE INTO THE CROUND

ANNUNCIATOR WIRES.

CABLES FOR AERIAL AND UNDERGROUND USE.
New York Stoeb, W. J. Watson, 26 Cortland t St

RISHARD WILLIAMSON,
PRESIDENT

6 and 7 inch

5,

Stombaugh Guy Anchors
HAVE NO WELDS

®

I.

The

Wire Co.

and Factory: PAWTUCKET.

R.

I.

The Bastian Recording Wattmeter
NOW MADE UP TO

THE

20

In 1905

AMPERES

FOR ALL VOLTAGES, DIRECT CURRENT

INOANDESOENT

READS DIRECT

IN K. W.

HOURS

The Western

Elec-

trician published

1042

LARGE

LAMP!
We

you

offer

first

class

NO COILS

SIMPLE

—

at a

reasonable price
and
that price is less than

NO MAGNETS

ACCURATE

It is

"up

Lamp
Ours

to you,"

but we

a

RELIABLE

NO MECHANISM

PRACTICAL

NO TROUBLES

LOWEST PRICED

NO BURN-OUTS

words.

3 J 26 columns

3,000,000
Equivalent in

23 average
$2 technical Books.
On the book basis $46
amount

New Lamp,

know

is

Mr.

Buyer.
is

This

or about

the" association
price."

reading

1575 illustrations.

a strictly

lamp

pages of
matter and

the busi-

Uive us a trial
and we will prove our

ness.

to

proposition so you will
stay with us.

worth given

As we mean business and want
your trade, we urge you to "look
us up,"to investigate us fully,
financially and otherwise, and we,

If

therefore, refer you to the First
National Bank of Emporium, Pa.,

and the Farmers & Merchants Bank
of St. Marys, Pa.

NOVELTY INCANDESCENT

LAMP CO.
Emporium, Pa.
ALVIN & JACKSON, Western Sales
Agents,

602 Monadnock
Chicago,

III.

Block,

10 Ampere, $7.50;

_ ™™

Less in quantities.

IT

20 Ampere, $8.50

$3.

you

are not a sub-

scriber,

send in your

order

Less under yearly contract.

for

now.

WILL PAY YOU TO ORDER AT ONCE.
B.

IIELIUO InrUi bUi
BRIDESBURG, PHILA., PA.

FRANCIS RAYMOND
Western Sales Agent
1630 Old Colony Bldg.,

CHICAGO

Western
507 Marquette

Electrician
Building, Chicago

;

WESTERN ELECTRICIAN
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WANTED, FOR
WAMT

similar

ments

words or

(30

advertise-

S

(ess),

r

each.
advertise-

POSITION TVANTED
$1.00
ments

words or less),
additional words

an

{jo

sertion;

S° an

words 3c

additional

insertion;

SAL.E and

COliUMK

in-

ec each.

WANTED
am

ELECTRICAL ANH STEAM MACHINERY, GUARANTEED, and at

:i

PRICE considerably lower than for
the same apparatus purchased from
the manufacturers.
DIRECT tOSNECTED A. C. UNITS.
6770—400 K. W. Westinghouse generator ,60
cycles, 2-phase, 1,150 volt, 150 RPM,
connected to Williams vertical
non-condensing engine 18x26.
Electric generator, 60
cycles, mono-cyclic, 2,400 volt, 200 RPM,
direct connected toAmeshorizontal, compound engine, 15* and 26x18.
8659—150 K. W. Westinghouse, 60 cycles, single-phase, 2,200 volt, 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
witb switchboard and exciters.

6399—250 K. W. General

WANTED

A. C. GENERATORS OOCycle, S-Phase.
8476-450 K. W. Stanley, 2.200 volt, 860 RPM.
1517— 150 K.W. General Electric, type A. T.,

BELTED

buy for cash— one 300 K. W., 125 cycle,
2080 volt, oompound wound, 8 bearing, single
to

phase alternating current generator, with stlfoiling bearings in guaranteed first-class operating condition. Give complete description of
machine, where located and lowest cash price
Address Box 671,
f o. b. point of shipment.
care Western Electrician, 507 Marquette Bldg.,
Chicago.

NEW TELEPHONE CABLE

FOR SALE—

B., class

The

8-100-900.

is the best for
the DEALER to sell, both
because it makes permanent
customers and because we
promote its sale by educa-

450

volt,

125-133-Cycle, Single-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300
volts.

1279—120 K. W.

Westinghouse, 1,100-2,200
12-120-1375.
General Electric, 2,300 vol
type A-6, class 12-90-1250.
volts, class

1344—90

W.

K.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of
electricity.
Subscribe now.
83.00 per year, in advance.

,

single-phase, 2-

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low pricts.

Machinery For All Power Station

co,

L»l

ELECTRICIAN PUBLISHINB CO.,
507 Marquette Bldg.,
CHICAGO.'

Purposes.

NewYork

Suite

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

Western

OFFERED
LOCATIONS

Electrician.

VOLT DYNAMOS

Lights.
16
50

1
1

Crocker-Wheeler.

Roth.M.

g

P.

Hobart, M. P.
Crocker-Wheeler,
Hobart, M. P., new.
Hobart, M. P., comp.
New England, M. P.
Akron, M. P.
Westinghouse, M. P.
Western Elec, M..P.
Westinghouse. 01. P.,22^ K. W.
Sprague-Lundell, M. P.
Gen. tilec, M. P., comp.
450 Western Elec, M. P., comp.
60

2
1

80
86
100
110
110
800
340
400
450
450

1

2
3
1

2
2
1
1
1

1
1

2
2
1

1
1

1

2
2

1

1
1

510 C. &C..M. P.,30 K. W.
540 Westing-house, M. P., 30 K. W.
700 Commercial, M. P., comp.
800 Gen. Elec. M. P., comp.
900 Wagner M. P., comp.
1100 Triumph, M. P., comp.
1300 Card, M. P., comp., 72 K. W.
1300 W. Elec, M. P., 75 K. W.
1350 Gen. Elec M. P., 75 K. W., 6 pole, direct

1450
1800

2500

*

GREGORY ELECTRIC

and Lincoln

When

Streets,

V

NORTHERN ELECTRICAL MFG.

Favorable

Good

WIS.,

-

V

f

3fe

bright side

*

*

*

Complicated

TOOLS
Chicago,

111.

&

YAZOO
For

MISSISSIPPI VALLEY R.

R.

information and descriptive pamphlet address
full

j.

c.

CLAIR,

Industrial CoaimiBsioner,
I

Park Row. Chicago,

ill.

CENTURY ELECTRIC CO.

^

SINGLE-PHASE SELF-STARTING

i

^

MOTORS AND CEILING FANS
ST. LOUIS,

DON'T THINK

and tools, heavy punch press and sheer
work, accurate machine and novelty
construction. MTJLTI- VENDING CO.,

That you can keep posted as to
what is going on in the western

198 S. Clinton Street, Chicago,

electrical field

111.

Electrical Supply Co.

3

Something

Electrical

for

NEWYORK:
Park

fl

PI.

Everybody
CHICAGO:

«nd 14 Murray

Factories: Jersey Gity,

N.

Ave

118 Fifth

St.
J.;

Ravenna,

Ohio

OR SCRAPS, ANY SIZB OR
CONDITION.

without reading the
It is the
Western Electrician.

WE

electrical newspaper, and if you
are not a subscriber you will find it
to your advantage to become one

LEATHER PRESERVER MFG. CORP.

CLEAN, REPAIR AND RENEW

OLD BELTS.

27

and L etters

W. MONROE

ST.,

CHICAGO

at once.

IRON

93.00 per year;
$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,
sy.'te

507 Marquette

Bldg.,

ARC LAMP

POLES,

BRACKETS, ETC.
THE

Electric Signs

MO.

WE BUY OLD BELTS

-

Manhattan

and Line Builders.
MATHIAS KLEIN & SONS.
81 W. Van Buren St.

and Difficult Dies

of

for Electrical Worker*

R.

MANW FACTU REUS OF

CiTTi

KLEIN'S

R.

AND THE

778

and never endeavors to
discover a possible dark side; when
he says business conditions are improving, you will be pretty safe in
assuming that he advertises in the
Western Electrician 52 times a year.

M.KLEIN & 50N.
stamp for Dew catalogue No. 6

Communities,

THE ILLINOIS CENTRAL

of things

2c

Rates,

Conditions,

ON THE LINES OF

U. S. A.

-

Freight

Labor

Healthful

DISTRICT OFFICES: 425 Monadnock Block, Chicago, 111.
1236 Wells Bldg., Milwaukee, Wis.
801 Land Title Bldg., Philadelphia, Pa.
403-406 Atlas Bldg., 604 Mission St.,
29 Broadway, New York.
San Francisco, Cal.
21 East Fifth St., St. Paul, Minn.
200 Equitable Building, Boston, Mass.

shows a steady and healthy growth

Scad

WITH

CO.,

a man's electrical business

when he sees only the

P

ENGINEERS— MANUFACTURERS

MADISON,

Chicago

::

*

*

Northern Spherical Generators and Motors are built in
variety of types, enabling us to apply standard
motors (usually from stock) for all classes of power
work. The machines are very compact, readily installed and economically operated. They are easily
cared for and have long useful, life.
Bulletin No. 2550 treats of Northern Spherical Frames
and their modifications.

con-

CO.

*

a

engine.
We are now located in our new shops, the largest
repairshops in this country. Send for our Monthly.
Bargain Sheet, showing complete stock with net pricea

Cor. 16th

*

Satisfactory Inducements,

v
V

nected to Ames tandem comp., 11x17x12 auto
matlc engine.
General Electric, M. P., comp., form H, 85 K.W.
Western Electric, M. P., comp., 6 pole, 100 K.W.
Western Electric, M. P., 150 K.W., comp., direct
connected to Ball and Wood, tandem comp.

i

i

E. C.

10-75 900.

ywili

ad. in the

LONDON,

25 Clerkenwell Road,

volts, type A. M., class 12-150-600.
K. W. Westinghouse, 2,200 volt, clas*

confer a favor upon the
advertiser by telling him— when
you write him—that you saw his

Bargains

EDISON PRIMARY

BATTERY

1219—75

515 RPM.

ittery

Inc.

24, 1906

1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232— 75 K W. Westinghouse 2,200 voit, 720
RPM.
60-Cycle, Single-Phase.
d^L^a&U^.
tional advertising. Send for
7546— Two 300 K. W. Bullock, 110 volt, 16 samples of our advertising literature.
poles, 465 RPM.
7 l
7634— Three 180 K.W. General Electric, 1,040
Edison Mfg. Co., aB
jSSSt £*?.
volt, type A. S., form A, 600 RPM.
31 Union Sq., N. Y.
304 Wabash Ave., Chicago.
1823-150 K. W. General Electric. 1.040-1,150

25-cycle, 60-cycle, 133-cycle,

Electric, 2,300 volts

K. W. Thomson-Houston, 2,200 volt,

class A-70,

You

Eoebling 10 pair No. 18 double wrap
paper 3/32" lead 2; tin. Never taken
from reels. Located at Newark, New York
ROCHESTER, SYRACUSE & EASTERN R. R.C0.
Onondaga Co. Savings Bank Building,
Syracuse, N. V.

125

type A. T.

1448—70

CO.,

60-Cycle, 3- Phase.
1763—240 K. W. Stanley, 1,200-2,400
RPM.

ALTERNATING CURRENT MOTORS.

class 12-150-600.

1136—100 K. W. General

SALE

B*OR

MACGOVERN &

ROSSITER,

direct

in a position to purchase outright, to
manufacture and put onthemarket or to manufacture under royalty any first-class electrical
device or specialty. Address, giving full particulars in first reply, and I will accord an interview. Box 669, care of Western Electrician, 507
Marquette Building, Chicago.
[

November

MOTT

WORKS

J. L.
IRON
Fifth Ave. and Seventeenth St.

NEW YORK

CH!CAQ0

mimmmMfflmmNifM^^m^^
Hoffman
U.S. METAL POLISH
Geo.W.

POLISHES ALL METALS. B»

Send

for special circular of stock signs

ready for shipment.

HALLER MACHINE
127

FULTON STREET

CO.
CHICAGO

The more money you spend in advertising the more money you hive.
The less money you spend in advertising the less money you have.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICAGO. TELEPHONE MAIN

High-Crado Machine
Work

,

of All

Correspondence

Kinds
Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

November
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CLEAN BOILERS
keeps

off,

it

stops corrosion

and foaming.

DEARBORN DRUG
BUCKEYE ENGINE

Dearborn Water Treatment
made

Send gallon

&

226-234 Postal Telegraph Building, CHICACO, ILL.

Co.

IS

to

suit the

case takes off the scale,

of water for analysis.

CHEMICAL WORKS

EDQAR,

Telephone: Harrison 3930 and 3931,

Dixon's Pure
Flake Graphite

8 ARE YOU LOOKING FOR TROUBLE?
•
IF SO, GET A COPY OF

SALEM. OHIO. U.S.A.

|

A small

TELEPHONE TROUBLES
AND HOW TO FIND THEM
—IN—

quantity of Dixon's
Graphite mixed with any oil
or grease improves its lubri-

BOTH MAGNETO AND COMMON BATTERY

cating quality and durability

SYSTEMS.
9th Edition Just Out.
Electrician

•
I

IN

Get

free

sample 125-C.

Publishing Co.,

507 Sferqnette Building,

CHICAGO.

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

100 per cent.
Price, 25c.

JOSEPH DIXON CRUCIBLE CO.
JERSEY CITY. N.J.

OTTO ENGIN

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

Unsolicited Praise
reg-trade marks

]

Jhe Phosphor

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE, RODS,SHEETS, etc.

'&e*4nJ3tm»"

/7\

Farrand Bros., proprietors of the Lakeside
Stock Farm, Colon, Michigan, write: "Our engine
has run nine years without trouble, but all machinery is bound to wear out."
They then ask for

Bronze Smelting Co. Limited,

'

— DELTA

—

platinum with which to tip the electrodes, a trifling
Nine years and just beand Inexpensive repair.
ginning to need attention. The average life of the
cheaper makes is about five years. There is a
moral in this for the prospective buyer, Get the
" Otto " for long life, and no trouble.

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

Elevating.

JEFFREY

Conveying.

Rock and Coal

—

OTTO GA5 ENGINE WORKS, Phila. Pa.

Power Transmission, Screening, Crushing Oredginq.
Coal Cutting, Hauling and Washing; Machinery.

Drilling,

STANDARD OF THE WORLD

OUR CATALOGUES ARK TOURS FOR THE ASKING.
TheJEFFREY M A N U FACTU R NG CO., Columbus, O., U.S. A.
I

XPERIENCE

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

VI

WHY WE

HAVE THE

UNDER-

GROUND

SYSTEM

HEATING

LVI

MONADNOCK

HOI

OKI >ORT

IS

MOST PERFECT

IM.

CHICAGO,

"V

l_DO.

ll_l_

SAMSON TURBINE
The
stalled

by

illustration
for the

us,

shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently inTELLURIDE POWER TRANSMISSION CO. power station, Logan, Utah. Tests

conducted by competent engineers developed as follows:

HEAD.
211.S

209.7
208.9

ft.
ft.
ft.

QATEAaE.
V,

U

Full

SPEED.

H. P.

400 r.p.m.
400 r.p.m.
400 r.p.m.

1038
1560

GENERATOR EFFI'CY. TURBINB

1677

95.20%
96.50%
96.70%

EFFI'CY.

73.80%
83.39%
80.57*

These results have never been equaled by any turbine of the Horizontal Shaft Design, operating under equally HIGH
HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to Generators. Francis' weirs and formula
for discharge were used. The original test reports on file at our offices. These turbloes are all fitted with our SAMSON BALANCED
GATES. Note especially the UNIFORM SPEED AT ALL GATEAGES.

THE JAMES LEFFEL &

GO.,

307 Lagonda

St.,

SPRINGFIELD, OHIO,

U. S. A.

.
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T^VERY

business house and institution should be
equipped with a complete system of telephones, connecting all departments. The value of such a system cannot be overestimated it saves tune and "money everyday.

**

Reduced Telephone Rates
IN CHICAGO

;

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

of the

Designers
Highest

SINGLE LINE TELEPHONES:

and

calls per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

50

:

Grade

Builders

:

:

:

:

for all

of

Classes

Telephone
of

Apparatus
Service

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

:

$75.00 per
60.00 per

:

line

:

annum
annum

Iron Box Hotel Type

Telephone

NICKEL SERVICE:
Direct
Direct

line,

20 cents per day, including 4 calls

line,

15 cents per day, including 2 calls

Two-party
Two-party
Two-party

line,

Stromberg-Carlson Quality

15 cents per day, including 3 calls

10 cents per day, including 1 call
residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
line,

line,

:

:

is

Standard;

its

efficiency

and durability are the highest. Estimates promptly
furnished on complete telephone systems for hotels, manufacturing plants and institutions of all kinds.
Special
equipment for steam, electric and interurban railways
and mining systems.

:

Write to-day for booklet W2-E.

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

ROCHESTER,

PRESERVEOFYOUR
COPIES
THB
WESTERN ELECTRICIAN
BINDERS Si.OO EACH.
8uite 607 Marquette Building,

Mfg.

CHICACO,

N. Y.

Go.
ILL.

OSSERT
Drawn steel. One blow e>{ a hammer elves clean round bole. No filing

SAVE TIME, BOXES AND MONEY
1

...

ELECTRICIAN PUBLISHING

Stromberg-Carlson Telephone

CO.,
CHICACO.

ELECTRO-MAGNETS
7

MrOMTtC MACHM£

Be) up to date. Use ihem. Write
for bulletin giving full particular*.
•

OX

Bosiert Electric Construction

Co.,"™'

NEW TYPE
Circuit Breakers
ALL STANDARD TYPES AND BUILT
TO SPECIAL DESIGNS

The Switchboard

Equipment Co
PA.

BETHLEHEM,

Ask for Bulletins aadLowPrices
CLEVELAND: Crosby, Craft & Co.

CHICAGO: Francis Raymond
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Results are what Count
Everybody connected
change

—subscribers,

demands

The

in

management, and stockholders

demand results
management demands

subscribers

good service and economy
the stockholders

demand

shape

results in the

of operation

ARE

shape of good

in the

of

DISTINCTIVE

and maintenance;

results in the

shape

of profits,

and substantial dividends and stable stock

The Automatic is producing results that
The telephone equipment that will

body.

body

—

results.

service; the

regular

KELLOGG
TELEPHONES

any way with a telephone ex-

They are not

values.

"JUST TELEPHONES"

satisfy everysatisfy every-

the kind you want.

is

Our many

Our Automatic system has been adopted

in the follow-

We think

ing cities:
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa,
Auburn, Me.

Auburn, N. Y.
Battle Creek, Mich.
Bellingham, Wash.

Germany.

Berlin,

Buxton, Iowa.
Mich.

Cadillac,

Champaign,

111.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo,
Grand Rapids, Mich.

Send
Hastings,

Neb.

Havana, Cuba.
Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston, Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.
Miamisburg, Ohio.

Mount

Olive,

111.

New

Bedford, Mass.
Oakland, Cal.
Ocean Park, Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

Richmond, Ind.
Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

so, too,

customers say there are "none so good."

and our Catalogs

for « Bulletin No. 8-F."

111.

Correspondence

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.
Westerly, R.

solicited.

I.

Wilmington, Del.
Woodstock, N. E\, Can.

KELLOGG SWITCHBOARD & SUPPLY GO.

Automatic Electric Co.
Sts.,

yours for the asking.

Wausau, Wis.

CONGRESS AND GREEN

Van Buren and Morgan

show you why.

will

It's

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRBS-POLBS-LAMPS

Santa Monica, Cal.
Sioux City, Iowa.
South Bend. Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.

Urbana,

satisfied

CHICAGO,

STS.,

CHICAGO,

ILL.

BRANCHES
CLEVBLAND, OHIO

PHILADELPHIA. PA.
Keystone Tel. Bldg.

U. S. A.

LOS ANQELES, CAL.
318 W. Second St.

Electric Bldg.

RUNZEL-LENZ ELECTRIG MFG. GO.

tdper^

MANUFACTURERS
*

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING

MOTORS -DYNAMOS-FANS

ARE WELL MADE AND YOU'LL LIKE THEM
FOR ALL DIRECT CURRENT CIRCUIT
\ THB BOBBINS & MYERS CO.

and POT-HEADS

SPRINGFIELD, OHIO.
97-IOI

South Clinton

St.

CHICAGO,

Brackets

So, You Are
a Regular
C u s tomer

If

We

Manufacture

COMPLETE TELEPHONE
PLANTS

You
Allow Us to Send a
Sample?
Not, Will

SEND1FOR JUNE BULLETIN X

American Electric Telephone Co.

INTERNATIONAL TELEPHONE MFG. CO.

CHICAGO

State

and Sixty-Fourth

Streets

CHICAGO, ILLINOIS

ELEPHONES, SWITCHBOARDS AND EXCHANGE EQl

E NORTH EEECTRIC
«

*

«*
i

WltTmuy

KANSAS CITY
-

*-*.

ILL.

BURNS DESK TELEPHONE

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER

If

-

.

<M*iifffi
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"Flexduct"

is

Ihal high standard required in

a.11

high-class work.

November

very

It is

flexible,

24,
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high insulation and indestructible

a.

FLEXIBLE CONDUIT
'Flexduct" the National Code Standard.

It

does not deteriorate, always visible

NATIONAL flETAL HOLDING
Fulton Building.

WE HAVE CAUSE
TO BE PROUD OF OUR

=

CO.
PITTSBURG. PA.

Patent

Cope's
Remember

Coupling

Quick

motion,
of Steel and
in the best possible manner,,

Tbese Couplings are
«re

made

Write for

list of users in the Chicago
an eloquent proof of the confidence
apparatus.
our customers have in G"

Bulletin No. 63

1902.

Mad*

It. 75centB,4ft-B5centh
Patented February 14* 1903.

Price. 3

3244

CO

PHILADELPHIA. PA

North Fifteenth Street

Antt- Volt

T gives list o/C"W users.

of persons using tries*

ft".,

T. J,

W

list

rods— 26,000 sold since Ma>
a 3
and 4 ft. lengths.

Let us send you a
It is

Rod

Conduit

these rods have no lost

MOTORS AND GENERATORS
territory.

degree

to highest

Soil

¥

r.1

cV y

[

Interest

For Pot-Heada, Wire Joints, Armatures, Field

YOU
Colls, etc.

Write for Particulars.

^OCKER-WHEEI.^

IHSULATING COMPOUND Anti-Volt Mf2. Co.. 72 and 74 Wabash.

Ave.. Chicago

COMPANY

BATTERY ENERGY

ALTERNATING AND DIRECT CURRENT MACHINERY
AMPERE, N. J.
CHICAGO OFFICE, OLD COLONY BLDG.

There

GOOD
AS SIMPLE AS ITS NAME.

are no
as the

JUST AS

batteries

ISLAND
ROCK
NEW
PATENT

DRY CELLS

-OP-

The Telephone
By

J. E.

HOMANS,

A.

M

352 pages.
Cloth, Price $J.OO.

An up-to-date, practical treatise on the
installation, care
construction,
theory,
and management of telephones and their
appliances.
Sent prepaid on receipt of price.
Electrician
507 Marquette

Publishing Co.,

Building,

Chicago, III

It is a battery of service with an international reputation
in
tests that were not only exhaustive but
practical.
The method of Rock Island
manufacture is conducive to long life of
the battery.
Carefully constructed by

MAINTAINED

LAST

dry cells will
than machine made batWe use a carbon of the highest
teries.
grade, wrapped in a chemically prepared cloth and

hand,

our

LONGER

SET IN A
Our

WALL OF CHEMICAL

cells are treated to retain moisture.

ORANGEBURG

Neither heat

The

current is constant. The
minimum of internal resistance and maximum of recuperative power are strong points.
Standard No. 8 is a battery good for all
CLASS work for engines and Telephone Exchanges.
For general purposes No. 6 will fill the bill. Our prices
will
you.
Write
Department A.

nor cold affects them.

HIGHEST

—

SURPRISE

FIBRE CONDUIT

Rock

Island
9th and

For Underground

CINCINNATI,

Systems
THE FIBRE CONDUIT COMPANY
ORANGEBURG,
Write for Catalogue

N. Y.

Battery Co.

Sycamore

Streets

O.

GET BUSY!
SAVE YOURSELF TROUBLE.

Put Your Wires Underground.
277 Broadway,

NEW YORK

C. M.

CEST

Union Trust Bldg.
CINCINNATI

November

D. C.

24,

WESTERN ELECTRICIAN

1906

& WM.

B.

READ BOOKS

JACKSON,

MEMBERS
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
AMERICAN SOCIETY OF MECHANICAL ENGINEERS
AMERICAN SOCIETY OF CIVIL ENGINEERS

ENGINEERS.

19

on

and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

We

EXPERTS.

Engineering

Subjects,

Madison, Wis.

engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter anytime.

Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

HIGHLAND PARK COLLEGE, OES MOINES, IOWa

Khwte

RDEBUND

(Cables— Transformers— Magnet Coils—Armatures)
OVER 700 APPARATUSES IN USE-"PASSBURG" SYSTEM
LARGEST ELECTRICAL FACTORIES IN U. S. NOW USE

J.

CIVIL.

Complete and short courses. Thoroughly equipped

5°7 Marquette Bldg., Chicago.

YOUR COILS
BY VACUUM

DRY

MECHANICAL,
ELECTRICAL,
STEAM,

P.DEVINECO., BUFFALO,

IT.

IM.Y.

Insulated Electrical Wires

428 MOONEY-BRISBANE BLDC.

and Cables
When

a man's electrical ideas flow freely;

when he

discusses electrical subjects intelligently and glibly, you
will be pretty safe in assuming that he keeps in touch with
electrical progress by perusing the Western Electrician
52 times a year.

JOHN

A.

ROEBLING'S SONS GO.

171-173 Lake Street

Trenton, N. J.

CHICACO

Easy

CAN BE MADE BY SECURING
SUBSCRIPTIONS TO THE

Money

ELECTRICIAN
WE WILL TELL YOU HOW

WESTERN

WESTERN
ELECTRICIAN
507

Chicago

Marquette
Building
"The Recognized

Authority on Wiring and Construction.''

The universally adopted National Electrical Code explained
and

**

illustrated in this year's edition of the hand-book.

Standard Wiring
For Electric Light and Power.
By H. C. CUSHING, Jr., A. I.E.

E., Electrical

Engineer and Inspector.

ADOPTED
By the Fire Underwriters of the United States.
By Cornell University, Stanford University and other Techni.

®roiu>

<8>

Hark

©rato-iHark guarantees qualttg.

©be Hart Ufa.
N«d fork

T&aettm

<£n.,

fartfnro,

(Mftrago

-

BECAUSE

It is

OtfttB

-

cal Colleges and Schools.
By over 27.000 Electrical Engineers, Central Station Managers
and Wiremen.

up to
It

date.

contains

all

the necessary Tables, Rules, Formulas and Illus-

trations.
It settles disputes,
disputes.

fllntm.
Sfarottta.

the only book on Wiring and Construction kept strictly

and

if

referred to before wiring will prevent

Flexible Leather Cover (pocket size), $1 .OO.

©nt

Sent post paid upon receipt of price, by

507

Electriciai Publishing Co.,
CHICAGO,

Marquette Buildine,

ILL,

«
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PDkES TIES-POSTS

THE PORTER CEDAR &

1

WANT YOUR

INQUIRIES

SAGINAW, MICH.

ALWAYS

November

MICHIGAN WHITE CEDAR T*f>

POLES

BEST TO LAST.
40,000 Poles in stock.
W^ ^J
^^
100,000-150,000 after April 1st.
We haVe been in the Cedar Pole and. Tie business 25 years
.

W.

C.

STERLING & SON

r

24, 1906

TIES

50,000 Trolley Ties at

Bay City

yard.

'MONROE, MICH.

CO.,

Oak

CROSS ARMS, LOCUST TIES
MOSS
AND OAK PINS
T. J.

FOR QUICK SHIPMENT

IN STOCK

The

Co.

F. Bissell

7

Toledo, O.

-

Cypress
Cypress
and
Trolley
Chestnut
PROMPTLY DELIVERED ANYWHERE

POLES

TIE CO., Security Building, ST. LOUIS, MO.

FOOT TROLLEY TIES

Michigan White Cedar Stock
Low Price. Quick Shipment
Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices
Special

USE

PERRIZO & SONS

Daggett, Michigan

The Holden Guy=Anchor
NONE BETTER

A

-

MOST INEXPENSIVE AND
BEST ANCHOR MADE

The

large

Wm. H Hyde

and

52 PACES.

book

CO.

Manufacturers

PRICE, 25 CENTS.

of telephone exchange managers and employes will find this
a great help in locating telephone troubles and remedies therefor.

Considerable

THE HOLDEN ANCHOR

telephone inspectors, by
A. McManman.

Them.

number

Write for Circular

1906

Pat. Jan. 9,

for

NINTH EDITION.

inch Anchor squares up in a 6 inch
hole, over 55 square inches in solid earth
-

15

complete hand-book

Find

J.

Greatest surface In ground

A

How to

Telephone Troubles and

The rods are of one piece
No welds nor threads to weaken them

new matter

has been added in this edition.

Sent prepaid on receipt of price by the

507 Marquette Building,

Electrician Publishing Co.,

CHICAGO.

DES MOINES. IOWA

SPECIAL

/^roducera
WWhotoalera

mp

C.H.WORCESTER

of WhfteCedar
tar)

2-

CO.

W WrUcfor 5 copy of our TELECBAPH CODE FOR CEP*

ft

V

i-^^^^^^^™ "7*
Yards

POLES

Qi SMALL POLES,

/fo.MiclUte?Micli."
Irlunfcinj

Oufano<ron

KELLOCC-cedar
Switchboard & Supply Co.
CHICAGO,

PRODUCTS!

The Lindsley Brothers Company

POLES.
WHITE CEDAR,

Producers and Shippers of

WESTERN CEDAR POLES
And Manufacturers

CYPRESS.

CEDAR
LOUD'S SONS

feiiL&Wii>M$2! '?!Msi,'-W

CO.,

POLES,
POSTS,

POLES
5:~
^

wri

C ED
o k[et n o

U8

LE

BERTHOLD
ft

TIES.

JENNINGS,

ST. LOUIS.

RED CEDAR,

of

RED FIR CROSS ARMS
SPOKANE
WASHINGTON

H. M.

ILLINOIS

::

OAK, OYPRES8 and

Chemical Building.

YELLOW

PINE.

POLE DEALERS ADVERTISING

THE WESTERN ELECTRICIAN OBTAIN MOST EXCEL-

IN

TIES

LENT RESULTS BECAUSE

IT

PLACES THEM IN TOUCH WITH

ACTUAL BUYERS OF POLES.
TRY A CARD.

Au Sable, Mich.

:

.

Practical Running of Dynamos.
A little booklet on the care and the locatiDg

?£dar pote?

and remedying of troubles In dynamos and
motors.

Prloe, XO Cents.
Catalogue of mechanical and electrical book*
free.

SEVEN DISTRlSU
.v.T«avirwaa«Tii?ja!ns«B««BB»Mii88i

The

Electrician Publishing Co., 507 Marquette Bldg

Chicago.

Write

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg., Chicago.

Headquarters

for all

latest Electrical

Books

for Catalogue.

~J

SIIVI

ELECTRIC
Catalog

Idaho Cedar Poles
PACIFIC

COAST POLE

HEATING APPARATUS
"R"

on Electric Heating FREE.

"UNIT" enameled rheostats
WRITE TO-DAY

Simplex Electric Heating Co./'m/"?

6-

Cedar

CO.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hand

SPOKANE, WASH.

Poles

November

24,
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Outdoor Type
A

D

21

Designed especially for use with
A. C. Series Arc Lighting Systems for
controlling banks of transformers, isolating underground or overhead feeders
and mains, and for operating inductive

double-pole, single-throw switch

compact weather-proof
Weight only 40 pounds. Can
be easily mounted on poles or cross
enclosed in a

case.

arms, or may be hung" in manholes
where underground systems are used-

Maximum

loads of

Electric

Atlanta

Buffalo

Boston

Chicago

Baltimore

Cincinnati
Denver
Minneapolis
Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

For Canada:

all

kinds.

Capacity 200 Amperes at 3,300 Volts

Westinghouse
.

Switch

Oil

Cleveland

Detroit

Dallas

Los Angeles

&

Mfg. Co.

New Orleans
New York

St.

Philadelphia

Mexico, G.

San Francisco

Pittsburg

Louis

Salt

&

O. Braniff

.

Seattle

Lake City

&

Co., City of

Syracuse
Mexico.

SUBSCRIPTION OPPORTUNITY
NEW

subscribers

ELECTRICIAN

who

for the year 1907 will receive the

remaining issues of this year

The

WESTERN

order the

FREE.

Order at once.

WESTERN ELECTRICIAN

has

helped

and informed its readers for nearly twenty years.
It will help and inform you.

WESTERN ELECTRICIAN
507

MARQUETTE BUILDING, CHICAGO
SUBSCRIPTION RATES

:

United States, Canada and Mexico $3 a Year

Foreign Countries, $5.00 a Year

WESTERN ELECTRICIAN

22

November

24, 1906

Transformers
Each
its

type has

merits;

the

remains

choice

with you.

Whichever you
choose
a

will

be

"Westinghouse"

with

all

the

name

implies.

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,

Cincinnati

Minneapolis
Ltd., Hamilton, Ontario

& Mfg.

New Orleans
New York

Pittsburg

Mexico, G.

&

San Francisco

Seattle
Salt Lake City
Syracuse
O. Braniff & Co., City of Mexico
St.

Philadelphia

Louis

Co.

.

November
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Out

of

Sight

A great man)' times transformers are installed in out of the way
places, perhaps not given any attention for months and months, but
still expected to do their work without question.

is the critical test and many transformers break down under
There's a reason.
the conditions.
There's also a reason why you
can trust a Type A transformer any place, all the time
have the reason. It's in the transformer.

This

We

Wayne

Fort
SALES OFFICES

Fort

Atlanta

Cincinnati

Boston
Chicago

Grand Rapids

New
New York

Electric

MECHANIGALGATEGHISM
PRACTICAL KNOWLEDGE
FOB
Stationary and Jlarlne Engineer*. Firemen, Electricians, rtotormen. Ice
Machine Men and Mechanics In General.

Technical
All Modern Machinery fully described and explained
made Clear by Word and Drawing, Questions and Answers

Original.

for

1

Philadelphia
St. Louis
Pittsburg
St. Paul
San Francisco
Syracuse
Seattle
Yokohama, Japan

Orleans

STEVENS

Points

SALES OFFICES

Wayne, Indiana

*#*******
Wortli Having}
New and

Works

Ivll

Service Examinations, etc.

*

512

DUNCAN

M

FOR

DIRECT CURRENTS

ALTERNATING CURRENTS

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT, SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND. RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC.
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS. VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION. SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM. MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND. COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.

'.,

336 Pages.

240 Illustrations.

$I.OO.

Sent anywhere prepaid on receipt of price.

Electrician Publishinc
507 Marquette

Company,

Bldg., Chicago.

READ

IN

WATT HOURS
KILOWATT HOURS
OR

DOLLAR AND CENTS
SEND FOR BULLETINS

DUNCAN ELECTRIC MFC.
LAFAYETTE, IND.

CO.

November
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INSULATED WIRES
HAA T AA D r\
CABLES
V AND
It

£m

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

HAZARD MANUFACTURING COMPANY
Wilkesbarre

-

New York

Chicago

-

VULCANIZED FIBRE
Highest grade* for electrical insulation and mechanical purposes, in sheets,
tubes, rods

and

special shapes.

Catalogues and samples on application.
1

VULCANIZED FIBRE CO.,

Wilmington, Pel.

-

KARTAVERT
HARD AND FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBINO.

For Electrical and Mechanical Purposes, Kailway Dust Guards, Washers
and Packings. Patent Insulating Cleats;
MAHTJPACTTTBED BY

THE KARTAVERT MANUFACTURING CO.

GENERATORS

CAREFULLY NOTE
The Appearance

IMPRESS

FOR

Instrument
Below

of the

5hown

IT

Wilmington, Del.

Lighting

—Power and Railway Service

UPON YOUR

MIND
300 Kw. Engine Type Generator

So

thoroughly

AMMETER
pression will

should

that

VOLTMETER OR

be mentioned in your presence, its imbe the first to flash accross your 'mind's

Large Overload Capacity

'

"BEST."

eye" as representative of the

Write

lliqh Efficiencies

for prices.

Modjern Design
National Brake

International Electric Meter Co.
330

W. Randolph

CHICAGO

Street

& Electric Go.

Milwaukee, U. S. A.
GENERAL SALES OFFICE: 519 FIRST NATIONAL BANK BLOC, CHICAGO

I
St

m

99

IBM
A

pressed steel support for cross

arms consisting

of

two

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY

one

plates,

Manufacturers

engaging the arm and the
other the pole. It provides a

means

of

mounting arms

without cutting gains.

It

strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.
ceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.
WRITE FOR PRICES AND DBSCRIPTIVE CIRCULAR

STEEL
GAIN MANUFACTURING
Sovth Clinton

10
i.

St.

CO.

Chicago,

III.

of

Electric Specialties in High

Grade Porcelain
We

manufacture a beautiful quality of white, thoroughly vitrified,
tough porcelain, especially adapted to electrical purposes.
Correspondence solicited and prices quoted on application.

Vol,

$3.00 Per Annum.

HXIX.

CHICAGO, DECEMBER

PubilshlntjCompany, Chicago.

1,

|A n Plire

Entered at Chicago Postnffleea.i
moll matter of the second eia**

1906.

IU

utn

O I AUDI \m?\T
Ollwll LbEb/V WIRES AND CABLES
wc

E

knt

b

Ttie

'

*m "r hixson

U43-1 U6 M0N4DK0CK BLOCK.

I

Pat.

S.

Electrical Co.,
BOSTON, MASS.

12AND

lo State Street,

THE OKONITE
'S?IK^«%£S:{ "•"»«"'

CO., Ltd.

Scad 2c

.Ump

new

lor

KLEIN'S
'

&

SON.

catalogue Ne. 6 ol

TOOLS

COROUITS FOR IMTEKIOM Wl.l.r.

For Electrical Wnrkftr*

81 W. Van burea

Chicago.

St.

INDIANA RUBBER AND INSULATED WIRE GO.

American

Loom

Circular

Ckclm, M.im., Now York, C.lcaia,. Si.

Co.

friacl-ie

III.

CRESCENT RUBBER INSULATEU

MANUFACTURERS OF

WIRES AND CABLES

PARANITE RUBBER COVERED
WIRES AND CABLES
Underground, Atrial,

14 S.JEFFERSON ST.

PHILADELPHIA

and Line Bulldars.
MATHIAS KLEIN & SONS.

6m. T. Hants*, t.n'l tu.t
W.H.H.d a ln.,S*cy.

253 Broadway, New Yirk

66,

CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.,

M.KLEIN

Manson Tape, Candee "SIS* Wires

Okonite Wires, Okonite Tape,

,

l-T-E

Sole Manufacturers of

OfL

J.1 (J

CH ICACO

/'P\

THE STANDARD FOR
RUBBER INSULATION.

TRADEMARK.

T

TJn

MATERIAL CO.

FLAMEPROOF

1889-Paris Exposition,
Medal for Rubber Insulation.
1893-World's Fair,
Medal for Rubber Insulation.

I?"":
Reg. D.

SimP lex

A..,,

-

A vUPYt

b

AJAX LINE

RUBBER INSULATED

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

I

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.

Submarine and Inside Us*

83 BARCLAY STREET.

Main

0ffice

and F

™ ior

V,

TRENTON, N. Jb

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES
All

Patent

Cope's
Remember

JONESBORO,

Wires Ars Tatted it Factory

Quick

FOREE BAIN & MAY

Rod

Conduit

Coupling

FOREE BAIN
..
Telephones
Patent Lawyer and Expert in Electricity and Mechanics Automatic 8792
29 Years Practical Experience as Electrical and
Harrison 792
Mechanical Engineer and Expert In Patent Causes
_•'

IND.

These Couplings are of Steel and

made

in the best possible manner..

Write

for list of persons using

rods— 26,000 sold since May
in 3 ft. and 4 ft. lengths.
Price.3lt. 75 cents,

CO

T. J.
3244 forth

Patented February

1902.

a ft. 85

tn«*
Mad*

cento

14, 1903.

.

n:

R.

Rubber

OFFICE AND FACTORY:

J^S
RICHARD WILLIAMSON,
PRESIDENT

Switch

R.

Mechanically and electrically
cor ert.

manufacturer, of

Approved by the Fire Under-

WILLIAMSON & CO.

Swedish- American Telephone Co.

West Jackson

Boul.

,

Chicago

Earth Manufacturing Co.
Elevators, Milwaukee, Wis.

The Knickerbocker Company
Dust Separators, Jackson, Mich.
Twin City Icapid Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

GA8 AND ELECTRIC GL0BE8 MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING .UPPLIES

83-90-92 W.

Y.

WASHINGTON STREET,

-

-

OSTRANDER &

CO.

Electrical Supplies,

R,

CHAS. C. UMMACH,
BIt'Y AND THtAt.

R.

Manufacturers and Dealers
in all- kinds of

Bells, Annunciators,

Speaking Tubes, Etc.

22 DEY

ST.,

NEW YORK

Factory:
1431 TO 1439 DeKalb Ave.,
Bbooklyh, N. Y.

IN

P.SORENSEN

18 Uunham Place

W.

Co.'s

GAS, ELECTRIC AND COMBINATION FIXTURES

and dealers

writers.

-in

).

National
India

COVERED
AND
CABLES.
WIRESRUBBER
BRISTOL.

Ceiling

Brooklyn,

PATENTS

and Trade Mark Causes

PHILADELPHIA. PA

Fifteenth Street

Sorensen's

Monadnock Slock

CHICAGO

Trade Marks, Labels, Copyrights— Corporations
Patent
REFERENCES BY PERMISSION
Hon. James H. Eckels
Amerioan Terra Cotta and C. Co.
Ex-TJ. 8. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip, Co.
Hon.Edw S. Lacey
ExTJ. 8. Jocaptroller ot Currency and H. H. Cross, Prest., Chicago
Atlas Railway Supply Co. and
Bankers National Bank. Chicago
Jaa. C MoMichael, Prest., Chicago
Hon. CtaarieaG Dawes
Ex-TJ, B. Comptroller of Currency
Automatic Fire Protection Co.
Central Trusc Co. of 111 Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-U. S. Secretary of the Interior
Atlanta, Ga.
Bankers National Bank, Chicago

these rods bave qo lost

notion.
are

Suite 947-48-49

GEORGE T. MAT, JR.
Patent Lawyer and Solicitor of
"U. S. and Foreign Patents

SEND FOR 600 PAGE CATALOGUE
CHICAGO

ELECTRICAL

WESTON INSTRUMENT CO.,
Main

Office

and Works, Wnverly Park, N EWAR K , N J
.

Voltmeters,

Milluoltmeters,

Ammeters,

Milammefers,

Weston Standard Portable Si

.

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY

Yoltammeteis,

Manufacturers

of

Ground Detectors and Circuit Testers,

Ohmmeters,

Portable Galvanometers.

Our Portable Instruments are recognized at
The Standard the world over. The Seml-Pnrtable Laboratory Standards are still better.
Our Station Voltmeters and Ammeters art

Electric Specialties in High

Grade Porcelain

unsurpassed in point of extreme accuracy and
lowest consumption of energy.

— Audrey

House, Ely Place,

E. H.Cadiot,

12 Rue St. Georges.

London Huancei
lloioorti.

Paris France

Wentoii

N'liiHlar.l
lute

IC rati

INtrtaWle

A in me w r.

IMrect

-

Berlin— European Weston Electrical Instrument Co., Rtttersi rasse No. 88.
7Ve%v York Office— 74 C'ortlandt St.

We

manufacture a beautiful quality of white, thoroughly vitrified,
Cortough porcelain, especially adapted to electrical purposes.
respondence solicited and prices quoted on application.
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INDUCTION MOTORS
The Induction Motors built by this Company have been very carefully designed
They are now used in a great variety of industries, and have shown that they

service.

"Quality"

ments.

made

FOR EVERY SERVICE

ALL SIZES

ALL TYPES

the index to their construction.

is

In

no case has

of secondary importance merely to secure light weight

and, from the

first,

efficiency, durability or

operation at

and the "cheapness" commonly associated with

Send

have given uniformly

satisfactory

are capable of meeting the most exacting requireconservative temperatures been
it.

for

a copy of
our Bulletin

1040
(Revised
Edition)

Allis-Chalmers Induction Motor

Our

Induction Motors are, in

all

—

Standard

Allis-Chalmers Vertical Induction Motor

Type

respects, the best

machines

power

for general

distribution

on

fully as

wide a range

current motors

of service.

would be

factories, mines, etc.

liable to

Essentially,

suitable device, they

The

can be operated

temperature

injury to the windings.

rise

at variable speed, as in the case of the electric hoists

to

reduce the magnetizing current

under continuous

These motors

full-load

will also give

to

operation

which

Buffalo,

N.

Y„

Elllcott

Square Bldg.

East Broadway.
First National Bank Bldg.

Butte, Mont., 51

Chicago,

Ml.,

Cincinnati, O., First Nat'l Bank Bldg.
Cleveland, O., New England Bldg.
Dallas, Texas, Wilson Bldg.

Deadwood,

8.

Denver, Colo.,

D.

McPhee

El

Bldg.

Union Trust Bldg.
Paso, Texan, Guaranty Trust Bldg.

Detroit, Mich., 800

this

In their

Kansas

City,

very

horn two to three times

are

now

building.

slight,

full

thus allowing a liberal margin for overloads without

load running torque without stopping or "pulling out."

FOREIGN SALES OFFICES.
Mo.,

The Dwlght

Bldg.,
Tenth St.

cor. Baltimore Ave. and
Minneapolis, Minn., Corn Ex. Bldg.
New York, 71 Broadway.
Oakland, Cal., Room 21, 906 Broadway.
Omaha, Neb., 537 Ramge Bldg.
Philadelphia, Pa., Land Title Bldg.
Pittsburg, Pa., Frlck Bldg.
St. Louis, Mo., Chemical Bldg.
Salt Lake City, Utah, Dooly Bldg.,
117-119 West 2d South St.
San Francisco, new office Atlas Bldg.,
602 Mission St,
Seattle, Wash., 316 Occidental Ave.
Scranton, Pa.

Canadian

we

a minimum, thereby increasing the power factor and insuring high
is

DISTRICT OFFICE8.
Atlanta, Ga., Fourth Nat'l Bank Bldg.
Baltimore, Md., Continental Bldg.
Boston, Mass., State Mutual Bldg.

by

—

Great care has been taken
efficiency.

alternating current circuits.

company and are adapted to
In fact, because of the absence of commutator and brushes, they can often be used in places where directgive trouble on account of dust, flying particles or explosive gases
as in cement works, powder mills, paint
of course, they are constant speed machines and best suited to work of that character, but, by means of a

general performance they resemble very closely the direct-current shunt-wound motors manufactured

Representatives,

533 Salisbury House, Finsbury Circus, E. C.
The Corner House.

London

Johannesburg, South Africa

FOREIGN SALES AGENCIES.
John Chambers & Son, Ltd.
Auckland, New Zealand
Johannesburg, South Africa
Herbert Ainsworth (fpr Rock Crushers Only)
Henry Quyer
Lima, Peru
Manila, P.
Perth, West Australia
Valparaiso, Chile
Yokohama and Kobe, Japan
I

Shanghai,

Allis-Chalrners-Bullock,

China

Ltd, Montreal

Bryan-Landon Co.
Frank R. Perrot
John R. Beaver
The American Trading Company
The American Trading Company

.

.

December
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STORAGE BATTERYCO.
THE ELECTRIC PHILADELPHIA
MANUFACTURER OF THE

Bccumulator

"Cblorifce
For Central

and Power Stations,

Stations, Electric Railways, Isolated Lighting

Fire Alarm, Telegraph, Train Lighting,

etc., etc.

PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:

New York,
Boston,
Philadelphia,
Chicago,
St. Louis
/
Wainwrigbt Bide.
Allegheny Ave. and 19th St,
100 Broadway
60 State St,
Marquette Bide.,
Cleveland,
Pittsburg,
Oakland,
Canada,
Flick Bldg, Annex.
Citizen's Bldg.
Canadian General Electric Co., Ltd., Toronto
515 Thirteenth St.

BEST TOOL CHEST

The

Made

of

mwiV

American Sheet

Steel, Connecticut

Patented Construction.

all

Vanderman

The

dealers

and

&

The

Write
for

* Clark Centennial
Ixpoettion, Portland, Oregon,

19

,

Alton Machine Co
A Jai Line Material Co
Allla- Chalmers Company
American Arc Lamp Co
American Batter; Co
Amer. Circular Loom Co
American Clock Co
American Conduit Co
Diesel Engine

4
1

2

—
21

1

7
21

Co.—

17
Amer. District Steam Co
19
Amer. EL Telephone Co
American Electrical Works.. 13
13
Anti-Volt Mfg. Co
20
Arnold Co., The

Artistic Porcelain

Co

1

Automatic Electric Co..

19

& Wilcox Co
F. B
Forte & May

Babcock

12

Badt,
Bain,

20
1

& Co., Inc
& Co., W. E

3

& Jennings

Blssell Co.,

The F

Blake Signal
Bosser

t

&

8,

Mfg. Co

Oo
rner, Will F

CO., INC.

Universal Exposition
ST. LOUI8, 1904

General Storage Bat. Co..

Cope, T.J
1
Crescent Ins. Wire & Cbl. Co. 1
19
Crocker- Wheeler Co
Crouse-Hinds Co
26
4
Cutler-Hammer Mfg. Co
1
Cutter Elec. &Mfg. Co

Haines,

.

TROY, N.

CO.,

Y.

PLATINUM

Kohler Brothers

M

Qest.G.
8
Gleason, John L
Gould Storage Battery Co.... 6

Kuhlman

Gregory Electric Co

La Fayette

14

—

A W.

Fuse Company
Dearborn Drug & Chem. Wks. 17
Devine Co., Joseph P
18
Directory of Engineers
20
D.

Dixon Crucible Co., Joseph.
Driver-Harris Wire Co
Duncan Elec. Mfg. Co

.

17

5
21

it

Edison Mfg. Company

22

Electric Storage Battery Co. . 3

—

ture

Lamp

&

MiniaDepartm't... ..... 12

Elect'l Trades Exposition

21

Co.—

Allen, Inc

Haller Machine

...

M

17

Co.—
20

Fowler*

Co.,

JohnH

Central Electric Co
Century Electric Co

—

13

4,14

General Electric Co

DB*o*"

II, 12

17

Loud'sSonsCo.,H.
Ludlow Valve Co

,

.

M

22
3

Hazard Manufacturing Co...—

—

Highland Park College
Hoffman, G.
Hoffmann, Emll R
Holden Anchor Co
Holmes Fibre-Graph. Co
Holophane Glass Co

SO

Machado & Roller
Manhattan El. Supply

18

Manross.F.

14

Massachusetts Chemical Co.
Matthews <S Bros., W.N

Humphrey, Henry H
Hunt* Co., Eobt.W

20

W

18
18

13

20

14

& Ins. W. Co..
India Rubber & Gutta Perchs
Indiana Bub.

. .

1

—

Insulating Company
International Elec. Meter ColO
International TeL Mfg. Co. 19
.

& W. B

7

Co..

..

N

14
13

.

13

.

20

Jeffrey Manufacturing Co

17

Jem Shade Holder Co

13

Kartavert Manufacturing Co.Kellogg Switchboard A Sup
ply Company
19,2
Klein & Sons, Mathias

Simplex Elec. Heating Co.. ...22

1

—

Pacific Coast Pole

Co

22

Pass*, Seymour
Perrizo A Sons

10

22

Eugene F
13
Phillips Insulated Wire Co. ..13
—
Phcenix Glass Co
Phosphor-Bronze S. Co
17
Phillips,

Plgnolet, L.

M

12

Plume & Atwood Mfg. Co
Porter Cedar Company
Prometheus Elec Co., The

—

Battery Co

8

Brake & Elec. Co.. 5
Carbon Co
8
India Rubber Co.
1
Nat'l Metal Molding Co.... 20
14
New York Ins. Wire Co
—
North Electric Co
Northern Elect'l Mfg. Co. ...14
4
Novelty lncan. Lamp Co

Okonlte

.

Co.,

The

Standard Elect'l Mfg. Co. ...—
Standard Underg. Cable Co... .—
Stanley G. I. Elec. Mfg. Co..—
Steel GainMfg. Co

—

Sterling

& Son, W. C

2t

Stow Mfg. Company
—
Stro-nberg-Carlson TeL Mfg.

Company

is

Sturgess Engineering Dept. 3
Switchboard Equipment Co. 26
.

22

Rail Joint Co., The
3
Relsinger, Hugo
S
Reynolds EL Flasher Mfg. Co. 12

Robbins & Myers Co
Rock Island Battery Co
Roebling's Sons Co.,

J.

—

A

MacGovern & Co.

22

Valentine-Clark Co., The.... 22
Plbg. 4 Htg. Co. 3
Vulcanized Fibre Company. .26

Vanderman

20
8
.

.14

Ruebel A Wells
20
Runzel-Lenz Elec. Mfg. Co..

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company

15

12
..25

Westlnghouse Electric &
Manufacturing Co
23, 24
Westlnghouse Machine Co.. 23
. .

. .

1

—
Co.. 4

Torrey Cedar Company

Rossiter,

National
National
National
National

i

u

Co

..21

McLennan & Company, K.. ... 12
20
McRoy Clay Works
12
Mica Insulator Company
14
Miscellaneous Advs
21
Morse, Frank
13
Mottlron Wks., J. L
Mueller Company, William.. 22
14
Multi- Vending Co
12
Munsell A Co., Eugene

Sorensen. P
Speer Carbon

Spon& Chamberlain
St. Marys Incand. Lamp

7

W

Ry

22

5

James

Co.,

7

Hartford Steam Boiler Inspection & Insurance Co.. .. 17

Jackson, D. C.
Fibre Conduit Co., The
20
"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works, Inc.. 16

&

22
Lindsley Bros. Co. The
Long Distance TeL Mfg. Co. 18

—

Co

HartMfg.Co

Oneida Community, Ltd
Ostrander &Co., W. R
Otto Gas Engine Works

—

9

Electrician Pub. Company... 15

—

18

Elect'l Mfg. Co..—
Leather Preserv. M. Corp
Left el

J.

Illinois Central

Edison Decorative

20

Co

Electric

. . . .

Helios Mfg. Co

French Battery Co

Chicago Edison Co

.

10

Batterfleld Construction
Co., H.

Fuse Wire & Mfg. Co.
7
Chicago Ins. Wire & Mfg. Co. 8
Chicago Mica Co
12
Chicago Pneumatic Tool Co. 28
Chicago Telephone Co
18
Columbia Incand. Lamp Co..—
Cook, Frank B
12

Ohlc.

22

Buckeye Electric Co
Buckeye Engine Co

&

forms of electrical contacts.

All

BAKER, Pres.
O. W, BAKER, Vlce-Pres.
408-414 N.J. R.R.Av., NEWARK. N.J.

—
—

Electric Construction

Byllaeby

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

PLATINUM
Grand Prize

20

Beardslee Chandelier Mfg. Co.—
Belden Mfg. Co
Benjamin Elec. Mfg. Co

Berthold

Chicago, 111.; Cincinnati, 0.,
Lonis, Mo. ; St. Panl, Minn.

Our

VERTICAL. TY1»E

St.

O. O.

1006.

Liberty Street.

Conn.

Willimantic,

ALPHABETICAL INDEX TO ADVERTISEMENTS.
—

Acme Wire Co

Baker
Baker

:

Denver, Colo. ; Pittsburg, Pa. ;

BAKER &

Lewis

American

Branch Selling Agencies

Co.,

NEW

Ignition fuses for torpedo and mining operations
Special forms for wireless telegraphy.

GOLD MEDAL

ISO

34th St.

by

Writo for Full Particular* of

PLATINUM

PLATINUM
Resistance wires to specifications
ProtectWe fusee (or small currents.

IW YORK OFFICE:

W.

EW YORK CITY

are for sale

STURGESS WATER-WHEEL GOVERNORS

Catalog

Oen. Offices: 29
ff

Rail Joint Co.,

Vises,

United States and Canada.

the

Heating

Over
miles
In use

Our goods

specialties.

jobbers in

Plumbing

25,000

Freight allowed on chests east

Tool Chests, Pipe Bending Forms,

of

Runners and other

Joint

Oak and Vander-

Write us today on postal card for our

of the Mississippi River.

new catalogue

MARKET

on the

Safety Ins. Wire

& Cable Co

Weston Electrical Inst. Co...
Whitney Elec. Inst. Co
Willard Storage Bat. Co

Samson Cordage Works

Williamson

Sargent A Lundy
Sawyer- Man Elec. Co
Schott.W. H
Seymour Mfg. Oo
Shelby Electric Co.. The. ...
Simplex Electrical Co., The.

Willis, G.

Classified Index of Advertisements See I*&g:e

& Co., R

Lamp &

8
i

M

20

Worcester Company,
WrlgleyCo. Thos

Zeidler

1

7

C.

H .... 22

Brass Co....

26

13
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result of the installation of our Central Station Service in buildings

own

operated their

ELECTRIC

plants,

we

find

it

necessary

to

market
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which formerly

large

quantities

of

SECOND-HAND MACHINERY STEAM

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

all

necessary information

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

An

"'NEW
INCANDESCENT
LAMP!
W

1 E,
1

too,

make

Adams

Street,

CHICAGO

Elevator Controller
For Every Service
High or Low Speed, Alternating or Direct
Current, Passenger or Freight Elevators

Can you imagine a more compact and rugged controller than the one shown below?
Note the rigid steel frame which supports the reversing switch and contactor elements and surrounds and protects the resistance grids.
Strength and simplicity are denoted in every line of the construction.
Bulletins descriptive of our new line of elevator controllers will be sent on application.

incandescent lamps of exceedingly good quality,

workmanship beyond

criticism, prices

below others, quality

considered.

We

give a

life

guarantee, a maintenance of candle power guar-

what our customers call for. No 104-volt
lamps for 115-volt circuit, to give momentarily high candle power
and short life, in our shipments.
Two factories with sufficient working capital and experienced
employees produce one result, namely, good material and satisfied
customers. Get busy with us and secure our prices on a barrel of
lamps. Shipments same as samples, as we make our own sample
lamps, something not always done. With our ELK new lamps
and NOVELTY renewed lamps we are in position to supply all
classes
of trade.
Be sure to mail your inquiry to the
antee

and ship

just

NOVELTY INCANDESCENT LAMP
PANY, Emporium,

Pa.,

so

that

it

will

COMreach

Mechanically Operated Direct Current Elevator Controller

the

proper hands.

The Cutler=Hammer Mfg.

WESTERN SALES AGENTS,

ALVIN & JACKSON, S02 Monadnock Block, Chicago,

III.

NEW YORK

$100. 000 PENNA.

Co.

MILWAUKEE
BOSTON

PITTSBURG

CHICAGO

CORPORATION

the ORGANIZATION!
FIGHTING
INTERESTING QUOTATIONS

(OHJHISISNOT ALL)

ST.MARY'S INCANDESCENT LAMP

CO.

ST. MARYS. PA.

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

December
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•TRADC MARK-

"ELECTRA" CARBONS ARE MADE OF THE
BEST MATERIAL.
"ELECTRA" CARBONS ARE ALWAYS UNIFORM IN
QUALITY, DIAMETER AND STRAICHTNESS.
"ELECTRA" CARBONS ALWAYS GIVE SATISFACTION

No Fear
IF

of

Breakdowns

YOU WIND YOUR FIELD AND ARMATURES WITH

Deltabeston Magnet Wire
An asbestos-covered wire that will not burn out or char, no matter how high a temperature it may be
subjected to.
Finished in black and white; the former manufactured especially for field and armature coils,
while the latter is preferable for arc lamp magnets.

(Truiral (t'lrrfnrtfnmyanp,
General Western Agents

264=266-268-270 Fifth Avenue,

RS.PAT-

CHICAGO

"*TZZ&V'

GENERATORS
FOR

Lighting

—Power and Railway Service

•ADVANCE"
Resistance Wire
Absolutely no corrosion under any conditions
300 K». Engine Type Generator

Large Overload Capacity
High Efficiencies

Modern Design
National Brake

A Electric Co.

Milwaukee, U. S. A.
GENERAL SALES OFFICE: 519 FIRST NATIONAL BANK BLDC, CHICAGO

Especially

recommended

measuring

instruments

for

and

apparatus in which the wire

is

repeatedly heated and cooled.

Furnished also in Ribbon and Sheet

DRIVER-HARRIS WIRE
Harrison,

New

Jersey

CO.

.

.
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The Large Contact Surface

of the

December

jTinnnnnn

The Large

LMJJULMJ

Contact
Surface

Gould Battery plate

The diagrams show

secured by our patented process of "spinning."

is

1906

i,

the development of a large contact surface for active material out of a "blank" of sheet lead, without the removal or addition of

any metal.

It will pay you to investigate the Gould Integral Plate before buying a battery.
Write for our bulletins and a copy of our booklet "Facts."

MAIN OFFICE
SALES OFFICES:

BOSTON—89

West

1

State St.

CHICAGO— Rookery Buildine
SAN FRANCISCO— 1701 Geary St.
TORONTO-66 Wellineton St.. W.

:

34th Street

New York

City

Works:

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Card.
Horse, Frank W.
Adjusters. Inc. tamps.
Morse, Frank W.

Colls

Anchors,

A Son, E. R.
Co., E.
Compound, Insulating: and

(tiny).

HOiden Anchor Co.
Matthews A Bro., W.

Central Electric Co.
Edison Mfg. Co.
French Battery Co.
Manhattan Elec. Supply Co
Bock Island Battery Co.
Wesco Supply Co.
Western Electric Co.

Buiien, Etc.
Elec. Supply Co.

Ostrander ACo., W. E.
Wsboo Supply Co.
Western Electric Oo.

Belt DreulBg.
Co., Jos.

Leather Preserver Mfg. Corp.

Belting.

Leather Preserver Mfg. Corp.

Boiler Compounds.

Wks

Dearborn Drug A Ohem.

Bollera.
Babcock <St Wiloox Oo.

tiisctriclan Publishing

Co

chamberlain.

Boxes, Moulding.
L.

Brass, Sheet and Rod.
Plume A Atwood Mfg. Co.

Brushes.
Central Electric Oo.
Holmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.
Cable Clamps.
Matthews A Bros., W. K.

Cable Hangers.

Crouse-Hinds Co.
Fibre Conduit Co., The

McRoy Clay Works.
National Metal Molding Co.
Wesco Supply Co.

Conduit Rods.
Cope, T.

AHTs-Chalmers Company.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Controllers.
Cutler-Hammer Mfg. Co.

and

Cut-Outs and Switches.
F.

Bossert Elec. Const. Oo.
Central Electric Co.

Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Oo.
Ft.

Wayne

Wks.

Elec.

Wesco Supply Co.

Manhattan

Elec.
Sorensen, P.

Western Electric Oo.

tabling Machinery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and
Plates.
Central Electric Co.
Chicago Edison Oo.
National Carbon Co.
Relslnger, Hugo.
Speer Carbon Oo.
Wesco Supply Oo.

Inc.

Supply Oo.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Oo.
Dies.
Multi-Vending Co.
Drills. Electric.
Chicago Pneumatic Tool Co.

Drying Machinery.
Alton Machine Co.
Devlne Co., Joseph P.

Castings,

BlssellCo.,TheF.

Jeffrey Mfg. Co.

A Atwood

Central Electric Co.

Century Electric Oo.
Orocker- Wheeler Co.

Mfg. Co.

Chains, Galvanised.
Oneida Community, Ltd.
Cheats, Tool.

Vanderman Plbg. A Htg.
Circuit Breaker!.

Co.

Cutler-Hammer Mfg. Co.
Cutter Elec.

&

Mfg. Co.

Elec.

wks.

Ino.

Wesco Supply Co.
Western Electric Company.
Westinghouse El. A Mfg. Oo.
Clamps, Cable.
Cook, Frank B.
Matthews A Bros., W. N.

Robblns A Myers Co.
Stanley— G. I. Elec. Mfg. Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Weaco Supply Co.

Oo.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Eleotrie Beating Appl.
Haines,

J.

Allen, Inc.

Prometheus

Cleat*.

Blake Signal

Wayne

Elec. Wks. Inc.
General Elec. Oo.
Gregory Electric Co.
National Brake A Elec. Oo.
Northern Electrical Mfg. Oo.
Ft.

A

Mfg. Co.

Clusters.
Benjamin Elec Mfg. Oo.
Plume A Atwood Mfg. Co.

Coal and Ashes Randling Machinery.
Jeffrey Mfg. Co.

Coal Mining Maealnery.
Allls-CbalmerB Company.

Elec. Co., The
Elec. Heating Oo.

Simplex

Eleotrie

Railways.

Allls-Cbalmers Co.
General Electric Co.

Westinghouse El. A Mfg. Oo.
IDleetrloal and Mechanical Bnslaeavs.
Arnold Co., The.
Badt, F. B.

Baker

A

Co.,

W.

Elec. Wks. Inc.
General Electric Oo.
Helios Mfg. Co.
International Elec. Meter Co.
Machado Roller.
Plgnolet, L. M.
Stanley— G. I. Elec. Mfg. Oo.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Electro- Magnets.

Acme Wire Oo.
Hlectro-Flatlng Maea'y
Crocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Star Expansion Bolt Co.

•engines. Gas, Gasoline

and oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

E.

Butterneld Oonetrustion 0*.

Lamps, Are.

American Arc Lamp Oo.
BiBsellOo.,TheF.

Wayne

Elec. Wks. lne.
General Electric Oo.
Manhattan Elec. Supply Oo.
Stanley— Q. I. Elec. Mfg. Oo.
Weeco Supply Oo.
Western Electric Oo.
El.

A

Mfg. Co.

Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse, Frank W.

Lamps, Ineandeseent.
Bissell Co.,

TheF.

Buckeye Electric Company.

Westinghouse Machine Co.

Fans and Fan Motors.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robblns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Fibre.

Central Electric Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.
Edison Decorative A Miniature

Lamp Dept.

General Electric Co.
Novelty Tncan. Lamp Co.
Sawyer- Man Elec. Co.
Shelby Electric Co., The
St. Marys Incand, Lamp Co.
Standard Elect'l. Mfg. Co.
Wesoo Supply Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.

Kartavert Mfg. Co.
Vulcanized Fibre Oo.

Field Coils.
Acme Wire Co.
Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg. Co.

Williamson A Co. R.
,

Lamps, Incandescent—
Replaoers A Cleaners.

W

Morse, Frank
Letters, Sign.
Haller Machine Co.

Matthews

A Bros. W.

N.

Lightning Arresters.
Central Electric Co.

Flashers.
The

F.

Flexible Shafts.
Stow Mfg. Oo.

Fuses and Fuse Wire.
TheF.

Chicago Fuse Wire A Mfg.Co.
D. A w. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Silver, Sheet

and Wire.

Seymour Mfg. Oo.
Globes, Reflectors
Shades.
Phoenix Glass Co.
Wesco Supply Co.

Mult) Vending Co.

Wound

and Cables.)

Mien,
Chicago Mica Co.
Mica Insulator Co.
Munsell A Co., Eugene.

Mining Apparatus,

Western Electric Oo.
Governors, "Water Wheel
and Steam Turbine.
Allis-Chalmers Oo.
Oo.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

(llkaill

Amor. Dlstrlot Steam Oo.

Hydraulic Maealnery.
Alton Machine Oo.
Allis-Chalmers Company.

Induction Coifs.
Acme Wire Co.

For Alptiabetioal Inde:

Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathlas.
Machine Construction.
magnets, A utonj.
Acme Wire Co.
Magnet Wires.

o-e

Blec.

Weaco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Oo.

Mining Maealnery.
Allis-Cnalmers Company.

Model and Machine Shop.
Hoffmann, Emll R.
(See

Dynamos and

Motors)

Nippers and Pliers.
Klein

A Sons,

A

Gould storage Battery Oo.

May.

National Battery Oo.
tliard Storage Bat. Oo.

W

Phosphor Brense.
Phosphor Bronze 8m.

Co. Ltd

chines.
Chicago Pneumatic Tool Oo.
Wrlgley Co., Thos.

Mathlas.
Paints. Insulating*.
Massachusetts Chemical Co.

Wire

Platinum,

aad

Sheet.
Baker A Oo. Ine.
Poles, Are Lamp.
Mott Iron Works,

A

Jennings.

Kellogg Switch. A Sup. Co.
Lindsley Bros. Co., The.
Loud's Sons Oo., H. M.
Mueller Company, William.
Pacific Coast Pole Oo.
Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Co.
Valentine-Clark Co., The
Worcester Co., 0. H.

Polish (Metal).
Hoffman. Geo. W.
Porcelain, Specialties.
Artistic Porcelain Co.

Telephones, Telephone
Material and (witchAmerican EL Telephone Oo.
Automatic Eleotrie Oo.
Bissell Co.,

TheF.

Central Electric Oo.
Cook, Frank B.
International Tel. Mfg. Op.
Kellogg Swttchb. A Sup. Oo.
Long Dlstanee Tel. Mfg. Oo.
North Electric Oo.

8tromberg-Carlson TeL M.Co.

Wesco Supply

Co.

Western Electric Oo.

Telephone Service.
Chicago Telephone Co
Long Distance Tel. Mfg. Co.

Time Stamps.
Bissell Co.,

TheF.

Bolts.

(See Bolts, Toggle.)

Allis-Chalmers Company.
Jeffrey Mfg. Co.

Tools.
Klein

Rail Joints.

The
Re-Winding—Repairs.
Rail Joint Company,

Chicago Edison Oo.
Gregory Electric Co.

A Sons.

Mathlas.

Tools, Pneumatic,

Chicago Pneumatic Tool Oo.

Torches.

Zeldler Lamp A Brass Co.
Transformers.

Allis-Chalmers Company.
Crocker- Wheeler Oo.

Rheostats.
Cutler-Hammer Mfg. Oo.

Ft.

General Electric Co.

Wayne

Elec.

Works,

Ine.

General Electric Oo.

A Mfg. 00.

Kuhlman Electric Oo.
La Fayette Elect'L Mfg. Oo.

National Brake A Elee. Co.
Stanley— G. I. Elec. Mfg. Co.

Rubber Machinery.

Wagner Electric Mfg.

Alton Machine Co.

Schools and Colleges.
Highland Park College.

Second-Rand Machin'y.
Gregory Electric Co.
Rosslter, MacGovern A Co.
Co., The.

Co.

Western Electric oo.
Westinghouse El. A Mfg. Oo.
Trucks, hllectrio Car.
General Electric Co.

A

Westinghouse EL

Turbines, Steam.

Mfg. Oo.

Allis-Chalmers Co.
General Electric Oo.

Westinghouse Machine Oo.

Turbine Water Wheels.
Allis-Chalmers Oo.
Leffel A Co., Jas.

Signs, Electric.
Haller Machine Co.
Sleeving;, Braided.

Vacuum Drying

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.

Devlne Co., Joseph P.
Varnishes, Insulating.
Massachusetts Chemical Co.
Salt

Sticks,

Paste.

Vulcanised Fibre.
Vulcanized Fibre Oo.

Wattmeters.
Duncan Elec. Mfg.

Western Electric Co.

Solenoids.

Co.

Wire Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Acme Wire Co.
Spark Coils.
Acme Wire Co.
Speaking Tubes.
Central Electric Co.

Manhattan

Elec. Supply Co.
Ostrander
Co., W. R.
Wesco Supply Co.
Western Electric Co.

A

Speed Indicators.

A

Niagara Tachometer
strument Co.

A

In-

BlBsell Co., The F.
Central Electric Co.
Chicago Ins. Wire A Mfg. Oo.

Crescent Ins. Wire A Cble Oo.
Driver-Harris Wire Oo.
General Electric Co.
Haines, J. Allen, Inc.

Hazard Manufacturing Oo.
Indiana Rub. A Ijns. Wire Co.
India Rubber A Qutta Percha
Insulating Co.

Springs.

Manhattan Elec Supply Oo.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated WlreOo.

Manross, F. N.
Staples.
Blake Signal A Mfg. Co.
Steel (Jains.
Steel Gain Mfg. Co.

OkoniteCo., The.
Phillips,

Eugene

F.

Phillips Insulated

Stokers.

Wire Oo

Roebllng's Sons Co., J. A
Runzel-Lenz Blec. Mfg. Oo
Safety Ins. Wire A Cable

Westinghouse Machine Oo.

Storage Batteries.
American Battery Co.
Chicago Pneumatic Tool Co.
Electric Storage Battery Co.
General Storage Battery Co.

P«a.fge

Acme Wire Co.
American Electrical Works.
Belden Mfg. Oo.

.

In-

Electrical Inst.Oo.

Niagara Tachometer
strument CO.

Haines, J. Allen, Inc.
Massachusetts Chemical Oo.

Toggle

Machinery.

Speed Recorders.

and Switches.)

Tapes.

Time Switches.

Oo.

Power Transmission

Aclverticiemerxts (See

Allen, Inc.

American Clock Co.

Portables.
Plume A Atwood Mfg.

and

J.

Manhattan Elect'l Supply Oo
Weaco Supply Co.
Western Eleotrie Oo.

boards.

A

Shade Holders.
Jem Shade Holder

Haines,

(See Out-outs

Bissell Co., F. The
Bruer, Will F.
Fowler
Co., John H.

Wesco Supply Co.
WestlngbouBe El.
Rosettes.
Pass A Seymour.

Century Eleotrie Oo.
Chicago Edison Oo.

Switches.
J. L.

Pole Changers,
Sandwich Pole Changer Oo.
Poles and Ties.
Berthold

Supplies, General Blec.
Bissell Co., The F.
Central Electric Oo.

Pine Bending Ma-

Weston

Allls-Ohalmers Company.
Orocker- Wheeler Co.
General Electric Co.
Jeffrey Mfg. Co.

Motors

Bain, Foree

Soldering

Line Material.

(See Wires

antl

Holophane Glass Oo.

Ludlow Valve

Wayne

Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Stanley— Q. I. Elec. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Ft.

Haller Machine Oo.
Reynolds EL Flasher Mfg.Co.

Steam).

Simplex Electrical Co.
Standard Underground O. Oo.
Vulcanized Fibre Co.
Wesco Supply Oo.
Western Electric Oo.
Westinghouse EL A Mfg. Co.
Joints, Wire.
Cook, Frank B.

Lamp

Allis-Chalmers Company.
Buckeye Engine Co.

Heating

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated WlreCo
OkoniteCo., The.
Phillips Insulated Wire Oo

Westing house

Engines, Steam.

German

Manhattan Elec. Supply Oo.
Mica Insulator Co.

Ft.

Enameled Rings.

Bissell Co.,

Central Electric Co.
Chicago Kdlson.Co.
Haines, J. Allen, Inc.
Indiana Rub. A Ins. Wire Oo.
Kartavert Mfg. Co.

Central Electric Co.

mUevators— Conveyors.

BlsBell Co.,

Allis-Chalmers Company.

Chains.

Wayne

Central Electric Co.

Dynamos and Motors.

Alton Machine Co.

TheF.

Central Electric Co.
Duncan Elec. Mfg. Co.

Westinghouse Machine Co.

Manhattan Elec. Supply Co.
Wesco Supply Oo.
Western Electric Company.

The

(Recording and Testing.)

Eleotrioal Inst. Co.
Whitney Elec. Inst. Co.

Subway.

Bisaell Co.,

American Electrical Works.

Electrical Instruments.

Patent Attorneys.

Seymour Mfg Oo.

Insulators and Insulating Materials

Weston

Contractors and Electric
Light Plants.

Fins

Alton Machine Co.

Schott, W. H.
Willis. G. M.

Ft.

Machinery.

Insulating

Westinghouse EL A Mfg. Oo.

J.

Contractor, Electric

Cross-Arms,
Brackets.

Hartford Steam Boiler Inspection A Insurance Co.

Eohler Brothers.
Ruebel A Wells.
Sargent A Lundy.

Bissell Co.,

A Insurance

Inspection

Co., H. M.

A

Gest, G. M.

General Electric Co.
Hart Manufacturing Co.

BisseUOo., B. F.

Wayne

Central Electric Co.

Berthold A Jennings.
Central Electric Co.
Lindsley Bros. Co., The
Maine Hub Mfg. Co.

Bossert Elect. Const. Oo

Ft.

American Circular Loom Co.
American Conduit Company.

Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Boxes. Junction.

Tlume

Elec. Mfg. Co,

Belden;Mfg. Co.

Books, Electrical.

John

I.

Ajax Line Material Co.

Wrlgley Co., Thos.

Qleason,

Stanley— G.

Cord.

Bolts, Toggle.

A

Condensers, Electric.
Conduits.

Gest, Q. M.

Central Electric Co.

Spon

pound.

Ami Volt Mfg. Co.
Massachusetts Chemical Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Uatterlea and Jar*.
Blisell Co., The F.

Dixon Crucible

Commutator Com-

Splicing.

Manhattan Elec. Supply Co.
Qatrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

A

Humphrey, Henry H.
Hnnt A Co., Root. W.
Jasfcson, D. C. A W. B.

McLennan A

Central Electric Co.
Haines, J. Allen, Inc.

Manhattan

Byllesby

Western Eleotrio Go.
Crollus

N.

Annunciators.

Bells,

and Magnets.
Asms Wire Co.

St,

Simplex Electrical Co.
Standard Underground Cable
Co,

Weaco Supply 00.
Western Eleotrie Company.
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Electric

<

Time Stamps
are far superior to

They

all

others.

are neat, handy,

do not

get out

make
to

CfUAH?' >^

jK&qAm£^ ^U^J
WAY TO SAVE^
COPPER and LABOR
iTHE

and never

of order

«

AND GET

BETTER AND STRONGER

Stamps date
the minute on your mail,
mistakes.

CORNERS
IS

and

orders
sactions.

business

KEARNEY CABLE CLAMP

Your desk and your

business establishment are in-

number can be operated by

MADE IN ONE SIZE
OOO TO 1,500,000 C. M. CABLES. IT
WILL SAVE MORE THAN ITS COST IN
LABOR, IN CABLE, IN TIME AND IN
MATERIAL, SUCH AS SOLDER, TAPE,

our electric clock, either with

SAW-BLADES, GASOLINE
TORCHES.
_^_

Any

complete without one.

FITS

ies.

There

is

Time Stamps

are in

class

by themselves.

Send

from

a

for

IJJAHHEWS&BRO.

Would

illustrated catalogue.
like to hear

BECAUSE ¥OB CAN ORDER THEM ON 30
DATS' TRIAL, AND PAY FOR OR RETURN
THEM AS YOU LIKE. FREIGHT IS ONLY
PREPAID ON THE FIRST ORDER WHEN
FOR 25 OR MORE.

Elec-

tric

203 N. SECOND ST., ST. LOUIS

dealers.

AMERICAN CLOCK COMPANY
Ave. and 20th St.

NOW

YOU CAN'T LOSE

no other time

stamp "just as good."

AND BLOW

SEND YOUR ORDER IN

lighting circuit or dry batter-

Wabash

TO USE THE

tran-

\<^OJU> Gedjya^*-*

Chicago

"UNION"

BY

SPECIFY

18

PERFECT OPERATION
NO EXCESSIVE HEATING on

full load.

ENCLOSED

SURE OPERATION on overload.
NO FLASH

or

ERUPTION

on most severe short circuits.

ENCLOSED FUSES Chicago Fuse Wire
Approved
by Underwriters

National Electric Association

CHICAGO

&

Mfg. Co.

FUSES

NEW YORK

WHITNEY
Hot Wire Meters
are the ideal instruments for
the measurement of alternatThey are uning current.
affected by changes in temperature, are equally correct
on direct current and on varying frequency, and are not
affected by

magnetic

**

Btamntti if"
fctttrijra

fields.

The ammeters of this type
work on shunts. Made in both
portable and switchboard
forms.

Send tor description of
mechanism and prices.

Whitney

Electrical

Instrument Co.

Macbado & Roller, Oen'l Sales Agents
Monadnock Bldg,, Chicago
203 Broadway,

New York

rate

Sttns

-^^^ Hark

©rafo-itark guarantees nualtty.

8fy* ffiart JKfs. <Eo., ^artfnrh, (Htmn.

N«n fork

loalmt

CKjirago

Sfarmtfu, <©nt
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FOR ALL

STORAGE
Storage Batteries
for Central Stations, Electric Railways,

Lighting,

Power

Stations,

EXPERIENCED ELECTRICIANS
Know

that a screw connection never equals a
All
soldered joint.

Signal Service, Train Lighting, Tel-

if

ephone and Telegraph.
Write for estimates and information
on the reliable "Unit Arrumulatnra"

Provide ample space and fireproof protection

made

For catalogue and

JOHN

splices.

price

L.

list

send postal to

GLEASON

Patentee and Manufacturer

ELECTRIC STORAGE BATTERIES
NEW

Fancleve" Specialties

for thoroughly

laitmj Qhmtpang

Naitflttai

THE WILLARD STORAGE
BATTERY GO.
CLEVELAND. OHIO

BATTERIES

i

Isolated

Manufactured by

CHICAGO, 450 Old Colony
BUFFALO, N. Y.
YORK, 1606 Broadway
SAN FEANCISCO, 62S Sansome Street

Bldg.

290 South

St.,

Jamaica

Plain,

Mass.

COLUMBIA
ENCLOSED ARC CARBONS
r?

M
ARBON,

NATIONAL CARBON

CO.,

CLEVELAND.

Locust Pins
in Toledo
Insulated

Electrical

stock for quick shipment

Wires

and Cables

Get our

figures

before buying

which

JOHN

A.

ROEBUNG'S SONS
T—
1.irenion,

17 1-173 Lake Street

chicaco

a.t

right prices.

on genuine Locust

some

will rot quick.

other

kind

Locust

lasts.

00.
U

I

n. j.

The F. Bissell Company. Toledo, O

December
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The

Modern

Idea

COMPLETE STOW
PROMPT SHIPMENTS
COURTEOUS TREATMENT
THE BEST OF EVERYTHING OF

°(

Doing Business Means
TO PROTECT THE TRADE
TO MAINTAIN PRICES
FOR HIGH CLASS ARTICLES,
PRICES ALWAYS THE LOWEST

ITS KIND

WE FOLLOW

IT

t:h::e>r:e>

ABSOLUTELY
i^o
jr e>

WE WANT AND WARRANT YOUR BUSINESS

American
American

Electrical

The Dayton

Heater Co.

Steel Clad Irons, Electrical Heating Appa-

"Apple"

Ignition

Electrical Mfg. Co.
Apparatus,

Generators,

Storage

Batteries, etc.

ratus.

Bishop Gutta-Percha Company
Manufacturers of Rubber and Lead covered Wires and Cables of every description; Elevator Annunciator, Control and Lighting Cables, Special Rubber Insulated Wires and Cables, R. R. Signal Wire, etc.

Clifton

The

Mfg. Co.

Insulating Tapes, Armature Tapes, Splicing
Compounds, Conduit, Auto Tape, Chatterton's Compound, Rubber Tubing and Specialties.
Clifton

"

VOLTAX

Electric Cable

Wire, Weather-proof Wire, Magnet Wire, Field and
Armature Coils, Rail Bonds, Voltax Insulating and Preserving Paint and

The Reed
"

Stanley
Faraday

Bells,

KALAMOS"

&

Company

" Insulated Wires and Cables, R. R. Signal

Electrical

Compound.

Cordage Co.

Insulated Wires, Battery Cords, Annunciator and Office Wires.

Patterson, Inc.

Simplex Annunciators, Matchless Flash-

light Novelties,Fielding Receptacles ,Newcode Sockets and
Receptacles, Competition Bells, Hubbell Floor Boxes, etc.

Wire

& Telephone

Co. of America

" Romeoid" Interior Telephone Wire, Rubber Covered
Wires, Magnet Wire, Bare Copper Wire, etc.

Schwarze Electric Company
"Universal" Bells, R. R. Signaling Apparatus

324 Dearborn

St.

New and instructive catalogues
on request; also our 5X Ready
Reference

Chicago, U.S.A.

List,

the handiest

possible thing for you.

—
WESTERN ELECTRICIAN
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BOSSERT

December

The "Up-to-D&te"

line of

Voltmeters and Ammeters

is

THE INTERNATIONAL

OUTLET DEVICES

Prominent Engineers are specifying' them

Stand For

Write tor descriptive catalog.

Range

Convenience, Simplicity and
Indestructibility

of Application,

and High Insulation.

Up-to-date architects, electrical engineers and conshown their appreciation of the superiority of
Bossert Devices by adopting them.

International

tractors have

Write for

NEW BOOKLET

Electric Meter Co.

BOSSERT ELECTRICAL CONSTRUCTION
U T

I

C A,

N

.

330 West Randolph

CO.

CHICAGO

St.,

Y.

CHICAGO OFFICE:
167 So. Canal

St.

P and S Sockets have won
every time in comparative

On any
any amperage up to 3 amperes

P and S

have proven

Write

PASS

for

FFICES:

New

tests.

or alternating current

best.

testimonials and facts that prove.

Inc.

BOYD AVENUE

SOLVAY,

N.

Y.,

York.

U. S. A.

Chicago.

prize

voltage up to 250 volts or

— direct

® SEYMOUR,
56

first

San Francisco.

i,

1906

:

December

i,
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General Electric Company
Get the Edison Ready = to = Use
Electric

Decorative Lighting Outfits

NOW
and take advantage

of

the holiday season

The Edison outfits provide the
means for the illumination
all kinds of decorations.
They

The

safest
of

are in

demand

outfit

thoroughly

is

simple, flexible,

constructed,

perfectly

and forms a most serviceable
decoration which should be in every
safe

at all seasons for the

adornment of the home or for use on
a larger scale at public gatherings.

home.

electrically lighted

These outfits are supplied with 8, 16, 24 and 32 lamps neatly packed in an attractively decorated wooden box.
Each lamp gives two candle power and each series of eight lamps takes only one-third of an ampere. These
The junction plug is so constructed that extra festoons can
outfits are supplied for any commercial voltage.
be connected and various decorative effects obtained. Lamps are plain and colored. Each outfit includes extra
lamps.

The Edison outfit is approved for Christmas Trees
by the National Board of Fire Underwriters.

Chicago

Main Lamp Sales

Office:

Office:

Harrison, N.

Monadnock Bldg.

Sales Offices in
all

J.

large cities

General Electric Gmipany
Automatic Time Switches
For Use on Direct or Alternating Current
Built Substantially

For Commercial Service
entirely mechanisimple, rugged

This automatic time switch

Action

consists of a circuit breaker

cal.

and timing mechanism
both of which are controlled
and operated by a single

parts insure thorough reliaThe whole is enbility.
closed in an iron case with
a dustproof cover.

mainspring.

is

The few

Rated at 25 Amperes and 250 Volts
Mechanism

of

Automatic Time Switch

1143

Chicago Office

PRINCIPAL OFFICE:

flonadnock Building

Schenectady, N. Y.

Sales Offices in
all

Large

Cities

WESTERN ELECTRICIAN
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A BATTERY SAVER

Edison Ready=To=Use

For Alternating Current

Electric Decorative Lighting Outfits

an all-day alternating current is
available you can operate your Gas
Lighters, Door Bells, Burglar Alarms
If

You Have Just Time Enough
To

lay in a stock of these popular outfits,

and annunciator systems of
with the

which afford by far the safest and most
beautiful method of illuminating Christmas
Trees or other inflammable decorations.
Useful for interior adornment all the year
around. Always ready — always complete.

and do away with batteries entirely.
nothing to operate it

fuller details write

our nearest district

when once

Harrison, N.

it is

a

THE WESOO SUPPLY CO.
Ft.

Worth, Texas

MO.

ST. LOUIS,

J.

744

Offices in all the principal cities

Of

LET US HAVE YOUR INQUIRIES WHEN IN
NEED OF MICA OF ANY DESCRIPTION,

WE CAN

and

installed

perfect substitute for batteries.

or

office,

ELECTRIC COHPANY
GENERAL
Main Lamp
Sales Offices:

It

costs

outfit is

For

kinds

Adams Secondary Generator

approved for Christmas Trees by the National
Board of Fire Underwriters.

The Edison

all

MICA

WHAT YOU NEED

GIVE YOU

QUICK AND AT THE RIGHT PRICES.
VALPARAISO, IND.
CHICAGO MICA CO.,

all

Form

Qualities, In any
at Lowest Prices

EUGENE MUNSELL AND CO.
NBW YORK

and CHICAGO

INSULATION

:USE

Micanite, Linotape,

Cloth and

"SAFETY" RUBBER COVERED
WIRE AND CABLE

M.

C. Compound, Empire

I.

For Years

Paper.

That i.

MICA INSULATOR

the

Standard.

CO.,

Originators

NEW YORK and CHICAGO

FOR EVERY ELECTRICAL SERVICE

B.

fiVI.

AUSTIN

& CO.,

THE SAFETY INSULATED WIRE & CABLE

CENTRAL STATIONS

For

CHICAGO REPRESENTATIVE

CO.

GENERAL.

BAYONNE, NEW JERSEY

BUUR

STORAGE BATTERY CO

42 Broadway,

New York

Reduces the working capacity of a
motor or dynamo, wears out tho commutator, wastes power and may causa
be avoided If you use

SPARKING
a

tiro. All this

may

"HIGH-DUTY"

........

The only

article that

willPREVENT

SPARKING. Will keep the Commutator in good condition and PRE-

VENT CUTTING.

Absolutely Will

60 Cents per Mick.

Made on new

grips both strands.

and

cost less.

Made

sembled by hand.

The

SEND FOR FREE SAMPLE STICK

lie side by
Cook's Clips hold twice as

principles.

$11.00 per Dozen.

strands

side

and the (J bolt
as any other

much

of best grade material, heavily galvanized.

Write for prices on

For sale by

K.

all

Measure low and high voltagesbesides amperes and ordinal y
resistance*. They are inexpensive and reliable. Send for catalog of portable and switchboard voltmeters and ammeters.

IXL..

L. M.

PIQNOLeT

78-80 Corflaodt St.

THE BABCOCK & WILCOX

CO.,

3S FEDERAL STREET.
bidi.

339 carondeict street.

avenira Juarez.
«.»

130 Dearborn

St.,

Chicago

85

New York

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants oije.
Write us today for particulars and prices. Also
pointers on electric signs.

Reynolds Electric Flasher Mfg. Co.
191 Fifth Ave.,

CHICAGO

Liberty St., N. Y.

STEAM
SUPERHEATERS

CHICAGO, 121s Marquette Bloc.
ATLANTA, Empire Bldg.
CLEVELAND, 706 New England Bld*
Caus at

Blo'g.,

WATER TUBE
STEAM BOILERS

BRANCH OFFICES:

11c i-»

Ocean

REGO FLASHERS

VOLT-

AMMETERS

CHICAGO,

235 West Luke Street

MEXICO CITY, 7
HAVANA, CUBA,

411. Inter

all sizes.

f*1fr.

NEW ORLEANS,

Brushes.

As-

3-in-l

PHILADELPHIA, 1110-1112 Nohth Am.
SAN FRANCISCO, 63 First street.
PITTSBURG, 1218 FRICK BUILDINa.

Gum The

after.

supply houses, or

McLENNAN & CO.. Sole llfrs., Room

TiTraD^^g. Qool^.

BOSTON,

Not

put that high gloss on the
Commutator you have so long sought
It will

Hasana

Our Book, STEAM, mailed
200 Pounds Working Pressure

on application.

free

December
FRANK
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EUGENE

N. PHILLIPS, Pres.

R. PHILLIPS, V. P.

C. H.

WAOENSEIL. Tre.B.

REMINQTON, Jr., Sec.

C. R.

ASSACHUSETTS CHEMICAL

AMERICAN ELECTRICAL WORKS,
PROVIDENCE. R

*3

CO.

WALPOLE, MASS. U.S.A.

I.

Operates WalpoleRobber Works, Walpole Varnish Works, Electriclnsulatloo Laboratory

Pioneers of Liquid and Rubber Insulating Compounds
AKAIAT.AC, Special ARMAT.AC. No. fin Armnture Varnish, M. O. Paint No.
M C. Paint No. 2. Electrical, Transformer and CuhleCorapounHs.
insulating Cloth, Friction Tapes (all kinds and sizes). Splicing Compound,
Moulded Rubber Goods, Waterproof Friction Tape.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE.

1

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

LARGEST MANUFACTURERS OF FRICTION TAPE

CABLES FOR AERIAL AND UNDERGROUND USE.
Store, F. E. Donoboe. 26 Conlandt St.

Anti'Voli

Sew York

Chicago &toke, K. H. Hammond, 135 Aoams St.
Montreal branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES and FACTORIES, PHILLI »SDHE, R. I.'

THE WORLD

IN

B8II gKlctf* [Interest
For Pot-Heads, Wire Joints, Armatures, Field

INSULATING COMPOUND Anti-Volt

—

W?lte for Particulars.

YOU?
Coils, etc,

.

NATIONAL CODE STANDARD
"0. K." Weatherproof Wire,

Slow-Burning Weatherprooi
and Ideal Wire.
Prices

and Samples on Application.

Phillips Insulated

Wire Co.

To replace 5J4-ampere
No.

66-6 Light $23.40
These are

and Factory: PAWTUCKET.

Office

CENTURY ELECTRIC CO.
MANUFACTURERS OP

SINGLE-PHASE SELF-STABTINB

list

N».

65-5

"BHA

J=

"Hk.

/W

13 15
«S
HOLDEK
»

T A.

Dept., Ill

No. 64— 4 Light. $20.80
Write for Discounts
'

ult«>n

\%"-2%"-3%"

In 1905
The Western

WRITEF OR SAMPLES

LARGEST MANUFACTURER OP

SPRINGS

THE UNITED STATES

J-E-M

MANROSSl

Forestvllle.Conn.

CO.
SHADE HOLDER
NEW YORK

13

Ornamental,

Arc

Lamp

EAST 30th STREET,

X

THE

Sold by electrical supply houses

Arc

Burns

Lamp Brackets
ORNAMENTAL

Without

for public buildings,
hotels, etc

In bronze and Iron

Air
Pressure

Catalogues on application

Iron.

Mott
Works.
1..

This

3126 columns

is

perfectly
automatic; has no cocks or
valves to ^et out of order;
lights with a match; selffeeding; requires no pumping of air and is always
ready for use. It is indispensable to the Telephone
It

3,000,000

or about

Equivalent in

23 average
$2 technical Books.
On the book basis $46

amount

to

worth given

is

you

If

scriber,

order

for

are not

$3.

a sub-

send in your

now.

and Telegraph linemen and
ELECTRICIANS. 1 burns about
two hours from one filling.
1

THE "BABY" TORCH

ana Seventeenth St

New York
byTh«J.

Gasoline

is

turned in any position, as it
burns equally well in all
positions.

ELECTROLIERS

Copyright, 1905

"Baby"

Torch

the smallest
torch made which gives
perfect results, and fills the
long felt want for a torch
which fits the hand and can
be used in contracted places
It can be
and corners.
1

In Iron

THEJ.LMOTT
IRON WORKS

1575 illustrations.

words.

/ffi*

Poles

Fifth Ave.

Elec-

pages ot
matter and

reading

N.

l\ew York

LARGE

JM

TN

,

trician published J 042

FOR ELf-CTRIfAl INDICATING AND RECORDINO IN-TBUMRNTS.
ItUDBFROM
SPECIAL BRONZE AL10V

F.

St

IT SAVES TIME, TEMPEB AND TROUBLE
NO SCREW DRIVER, NO SCREWS, NO SAO, NO SLIP
PROOF AGAINST VIBRATION

MO.

"MANRQSS"
HAIR SPRING!

BiiR

Watts

C enclosed arc lamp.

Light, $22.10

COMMON SENSE"

E-^I

T'

D.

prices and do not inc tide lamp*.

The Holophane Company, Sales

I.

''MECHANICAL
Describes the

MOTORS AND CEILING FANS
ST. LOUIS,

R.

— 600

Holophane Rt fleeting Arc Mo. 66

Copyright, J905
by The .1. L. Mott
Iron
orbs

W

Zeidler Lamp

&

Brass Co.,

LOMIRA,
WISCONSIN

Western
507 Marquette

Electrician
Building, Chicago

WESTERN ELECTRICIAN

T4

\VA!STE!>,

WAST

similar

ments

(jo

insertion;

words or

ments

{S°

$rj° an

less),

additional -words 3c each

POSITION

advertiseWANTED
$1.00 an

words or less),
words

sertion; additional

in-

zc each.

WANTED

POSITION

Have 5%

years' experiAs an elecrician.
ence on all kinds of wiring, installing and conMostly In direct current
struction work.
Would like a s'eady position where my qualifia better future. I am
cations would b 111s
marrieu and 3" years of ase Address liox 673.
care vveste n Electrician, 507 Marquette Building, Chicago

m

•

WANTED
man

,

Address Kox 672. carp. We.-tem Electrician, 507
Marquette Bui ding. Chicago.

KOW

W.

10f> K.

60-

OO-Cycle, a-Phase.
at n 1763— 240 K. U. Stanley, 1,200-2,400 volt, 450
It P.M.
considerably lower than for
the name apparatus purchased Irum 1791— 185 K. W. S'anley. 2,300 voU. 900 RPvl.
7232— 75 K VV. Westinghouse 2,200 von, 720
tile manufacturer*.
RPM.
DIRECT * ONXECTED A. C. UN TS.
OO-Cycle, Mngrle- Phase.
6770—400 K. W. Westinghouse generator ,60 7346— Two 300 K. W. Bullock, 110 volt, 16

PKICK

c>eles, 2-phase, 1,160 volt, 150 Kl'H,
direct C"tint-cied to Williams vertical

condensiDg engine 18x26.
6399—250 K. w. General Electr c generator, 60
cycles, mono-cyclic. 2 400 volt, 200 RPM.
direct connected to A mes horizontal, compound engine, 15J a-<d 26x18.
8659—150 K. W. Westinphouse. 6u cvele*. single phase, 2,200 vlt. 257 RPM. direct
connected to H>rri~burg tantem compound engine. 12 and 24x14, complete
with switchboard and exciters.
rron

C

GEJT'KATOKS OOA.
Cycle, 3-Phasc.
8476-450 K. W. Stanlev, 2.200 volt. 360 RPM.
1517— 150 It. W. G-nfTdl Klectric, type A. T.,
cln-s 12-150-61 10.

1136- 100K. W. Gem

rsl Electric. 2.300 volls
T R.. cla*s 8-100-900.
K. \v. Tnomson-Houston, 2,200 volt,
class A-70, 515 RPM.

type A.

1448—70

ittery

I

150 H P enAddress Ken
Ice Co Hen-

2**AJU±£
CABLE

X. _±_ _i

volts, class

,

ALTERHATl\(i ClIKKESfT MOTOKS.
25-cycle. F 0-cycle. 133 cyrle, single-phase, 2ohase and 3 i-hase of various sizes and makes,
write for prices. Let nsknow your needs and
\i-e will quo e yon low pric s.

Machinery For All Power Station
Purposes.

ce,

>l<

IM©\a/^

Nash gasoline engine.

Two

25 K. W. and three 45 K. W". 125volt Edison machines..
One 17 K. W. 125-voit 4-pole generator.

Tel.

JL

±_

Main 1664

;*

..CHICACO

^L

J£

NORTHERN ELECTRICAL MFG.

One 14x8|xl0 Worthlngton pump,
and'400 horse Berr.vman heaiers lSx.S6-inch Allis Corliss engine,
10x12 Acme Vertical engine.

FOR SALE — Bargains

OFFERED
LOCATIONS
WITH

GO.,

-

•

Satisfactory Inducements,

*

9£

*

'

'

tf

i

'

*

*

ON THE LINES OF

~t

Complicated

1

Manhattan

Electrical Supply Co.

k.-.-Wheeler.M. P.

Ivklv. M, l'..«vMu(i.
(Jen
[ec.,M. P.

Westinghouse, 31. P.
Everybody s^a^s our new shop3 are "immense!"
They are.
We have the lar^e.^t repair phoits In this
country. Bend lor our .Mo nth v Kitrirnlu (Sheet
showing our complete stock with net price?.
I

Something

Electrical

NEW YORK:
Park

>7

PI.

and

14

GREGORY ELECTRIC
Hitli unit

CO.

Lincoln Stn".i", C'hlengo

Everybody

for

CHICAGO:
Murray

N. ).; Ravenna,

As your ad in the 'Western
read, you will never be blue.

DO YOU NEED ONE

YAZOO & MISSISSIPPI VALLEY

R. R.

p»bs inspection

118 Liberty St..

j.

c. CLAIR,

Industrial Commissioner,

YOUR BUSINESS?

I

Co..507Marauett« Blda..Chlp.»n

Park Row, Chicago,

III,

SPEER HIGH-GRADE

CARBON BRUSHES
SPEER CARBON CO.

Ohio

TRADE-MARKS on our tag§.

ST.

MARYS, PA.

We also

manufacture

Raven Black Core

Crimshaw and Competition Tapes and

Splicing

Com pounds.

INSULATED WIRE COMPANY,

MAIN OFFICE;
&

r

a§ &t.

Raven White Core

and carry the above

NEW YORK
14. 116

IN

full

."•'-..'
Slectrlcian Pub.

Electrician 'will be

Crimshaw

ALL OUR WIRES

R.

Ave

188 Fifth

S!.

Factories: Jersey City,

Cor,

TELEPHONE TROUBLES

-J.

BWIcnap.
Gen. Kite. M. V.

.>

and

Difficult Dies
and tools, heavy punch press and sheer
work, accurate machine and novelty
construction. MUbTI- VENDING CO.,
198 _S. Clinton Street, Chicago, 111.

Kester, M. P.
Be.na.il,M. P.
Cl'O

R.

AND THE

KJB

informatibn and descriptive pamphlet address

7"/ Crocker-Wheeler.
JO
Kester, M. P.

4U

.

'

Communities,

778

For

7K Koth, self-oiler.
7K Gen. Elec.AI. P.
1% Eddy, M. P.

20
25
35

Rates,

Conditions,

-THE ILLINOIS CENTRAL

T. H..self-oi:er.
Z)4 Roth.
4
Fort Wayne.
Card.
5
Browning, M. P.
5
Westingh-Mise, M. P.
6

Belknap, M. P.

Labor

Healthful^

3

Thomson- Houston,

Good

.

~

Crocker-Wheeler.
Towle.
New England.
1
lii Northern, series,
1J5 Belknap, self-oiler.
1 Yi Cruekei-Wheeler.
1
1

10

Freight

Favorable

MOTORS

H. P.

12
15

tary.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

jM,

DISTRICT OFFICES: 425 vionadnock Block, Chicago, 111.
1236 Wells Rldg., Milwaukee, Wis.
801 Lind Title Rldg., Philadelphia, Pa.
403-406 Atlas Bldg., 604 Mission St.,
29 Broadway. New York.
tan Francisco. Cal.
21 East Fifth St., St Paul, Minn.
200 Equitable Building, Boston, Mass.

BROADWAY.

equipment

will be received and opened at
the above office on "Wednesday, the 26th
day of December, 1906, at twelve o'clock
Subsequent
noon, and publicly opened.
proposals will be received for the other
date
of
opening
will
and
the
apparatus,
be stated in the specifications. Applica r
tions for plans and specifications may be
made at once, and the issuance will be
in the discretion of the Superintendent.
Bidders will be required in the first instance to furnish with their proposal a
certified check or surety bond in the sum
of five per cent of the amount of their
bid.
A certified check in the sum of
$50.00 will be required as a guarantee for
the return of plans and specifications.
The right is reserved to reject any or all
bids, and to waive technicalities and inE'liott "Woods, Superintendformalities.
ent U. S. Capitol Building and Grounds.
Approved: E. A. HITCHCOCK, Secre-

therefor,

ENGINEERS-MANUFACTURERS
MADISON, WIS.,
U.S.A.

a'.ViT.;

i

500-VOLT

York

switchboard

complete

and

W.

Westinghouse, 1,100-2,200
12-120-1375.
1344—90 It. W. General K'eetric, 2,300 volt,
type A-6. class 12-90-1250.
It.

INTERIOR,

rections of the Commission of the House
of Representatives, etc., advertisement is
hereby made for sealed proposals (in duplicate) for the furnishing and erection
of apparatus to completely equip the
heating, lighting and power plant for
the Capitol building and other buildings,
which apparatus will consist of engines,
generators, switchboards, boilers, pumps,
condensers, steam fitting and all other
necessary appliances to connect the same
in the several parts, and for complete
sub-station apparatus for the various
Proposals for the first section
buildings.
of the work, that is, for prime movers
and generators and sub-station apparatus

Northern Spherical Generators and Motors are built in
variety of types, enabling us to apply standard
motors (usually from stock) for all classes of power
work. The machines are yery compact, readily installed and economically operated.
THey are easily
cared for and have long useful, life.
Bulletin No. 2550 treats of Northern Spherical Frames
and their modifications.

and engines.
35 K. W. 220- volt 4-pole generator,
direct connected to 5U-horsepower

206

Is.

1906

i,

Office of Superintendent U. S. Capitol
Building and Grounds, "Washington, D. C,
November 21, 1906. Pursuant to the di-

a

W

GRAHAM,

vo'

1279—120

Experimental

250-volt, one 50 K. W.
G2 K.
125-volt direot-oonneoted dynamos

A,

I25-I33-Cycle, Sinsle-PIia«e.
6300-300 K. W. Westinghouse, 1,100-2,300

W. JACKSON BOUL.

71-75

FOR SALE

JAM-S

465 RPM.

1 80 It. W. General Electric, 1,040
type A. S.. form A, 600 RPM.
1823-150 It. VV. G-neral Electric. 1 <'4O-l,150
vol's. t\pe A. M.. class 12-150 bun.
1219—75 K.W. Wejtinguouse, 2,2u0 volt, class
10 75 900.

volt,

DEPARTMENT OF THE

j

Roebling 10 pair No IS double wrnp
Never taken
paper 3x32" lead 2'- tin.
from reels. Located at Newark, New York
R0CH STER, SYRACUSE & EASTERN R. R.C0.
Onondaga Co Savings Hank building,
-^yr-cu-**-, N. Y.

15

poles,

T634— Three

EMIL R. HOFFMANN
WORKS
.MODEL AND MACHINE
Work a Specialty.

,

NEW TELEPHONE

One

Inc.

CIIIVEUY, <ill»K.li\TKEI». und

WANTED
To buy— one second hand, 75 to
cycle 2,080-vol' alternator, one
gine and one 150 H P. boiler
nes-y FA ctric Light, Power and
nessev Ok'a

CO.,

ELECTRICAL AN» STEAM MA-

BELTED

as managpr of new
business depinment for progre>sive electric
and ^as company in city of 2n.0' 0. A No one
first-crss soliciwr who* has had new-business
experience witft electrical and sas company

At once, competent

One

MACQOVERN &

and ROSSITER,
FOR SALE
Ol-CTMN advertise-

<

December

New York.

BPANCHPS-J

CHICAGO:

BOSTON:

Desplalne5 St,

7 Otis St,

SAN FRANCISCO;
766 Folsom

St.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
Migh-Crndo Machine

,

Work of All Kinds
Corre spondence Solicited.

76

STREET,

1280

FIRST CLA.SS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans. Instruments.

:

December

i,

WESTERN ELECTRICIAN

1906

Warner

15

Company

Electric Mfg.
ST. LOUIS, U.

S.

A.

Combination Volt Wattmeter
For
small

.

testing lamps,

amount of

motors and other devices consuming a

current.

This instrument will operate on 150-volt or
circuits,

either alternating or direct.

It

300-volt

does not have to be

sent in for recalibration every sixty or ninety days, as

is

the case

with other lamp-testing volt wattmeters.

This instrument operates on the moving
principle,

and not on the balanced

coil

balancing and compensation in order to

on

Our instrument

a fluctuating load.

ranged or put out of order, maintains

make

its

coil

is

which

latter

the zeros coincide, and makes

it

compact and neat

calibration for a long period of time,

burn-out

when

so simple in construction that

dynamometer instrument of the old

which
\A/

is

principle,

light in weight,

is

to 300-volt circuits, the constant dread of a

This instrument

dynamometer

type.

practically an insurance policy in

it

coil

dynamometer

type requires

constant

impossible to take readings

in appearance, not easily de-

and owing to

its

used inadvertently on 250-volt circuits

adaptability
is

removed.

can be sold for almost half the price of a balanced

These instruments

are put out under our full guarantee,

your favor, guaranteeing their good behavior.

OR D

IM

I

TRUM

N

IM

SUBSCRIPTION OPPORTUNITY
NEW

subscribers

ELECTRICIAN

who

for the year 1907 will receive the

remaining issues of this year

The

WESTERN

order the

FREE.

Order at once.

WESTERN ELECTRICIAN

has

helped

and informed its readers for nearly twenty years.
It will help and inform you.

WESTERN ELECTRICIAN
507

MARQUETTE BUILDING, CHICAGO
SUBSCRIPTION RATES

:

United States, Canada and Mexico $3 a Year
Foreign Countries, $5.00 a Year

WESTERN ELECTRICIAN

i6

December

i,

1906

SHELBY
IS THE

WAY

TO MORE REVENUE
To
it

all

lamp users who have been using lamps that consume 56 watts, we offer this 45-watt lamp and guarantee
and, furthermore —to produce it in useful directions.

to give equal illumination,

Why

should you pay for more current than you need to
produce a given illumination?
Let us send you a few testimonials from prominent engineers as to
the comparative values of the different lamps.

THE SHELBY ELECTRIC CO
Nos. 6 to 30 High Street,
New York

Chicago

Philadelphia

San Francisco

1 license!

LABEL

SHELBY, OHIO

Boston

I^LOOKFOR THE/

Detroit

December
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CLEAN BOILERS
keeps

off,

it

stops corrosion

and foaming.

BUCKEYE ENGINE
SALEM. OHIO.

^as'ivi.

ILL..

Dearborn Water Treatment
made

to

suit the

Send gallon of water

ARBORN DRUG
226-234 Postal Telegraph Building, CHICACO,

17

&m.

case takes off the scale,

for analysis.

CHEMICAL WORKS

e:doar,

=«

Telephone: Harrison 3930 and 3931.

ARE YOU LOOKING FOR TROUBLE?
IP SO, GET A COPY OF

Co.

U.S.A.

Dixon's
aphite Brushes

TELEPBONETROUBLES
AND HOW TO FIND THEM
—IN—

Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

BOTH MAGNETO AND COMMON BATTERY
SYSTEMS.
9th Edition Just Out.

Price, 25c.

eph Dixon Crucible Co.
Electrician

Publishing Go.,

507 Marquette Buildiac,

Jersey City

CHICAGO,

N.J.

»

D

-s-r
1866

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

1906

HARTFORD STEAM BOILER
INSPECTION & INSURANCE COMPANY
39th

ANNUAL STATEMENT
JANUARY

reg.trade marks

Jhe Phosphor

Bronze SmeltingCo.[imited,

INGOTS,CASTINGS, WIRE, RODS,SHEETS, etc.
yUJfrume."
/

VJ\.^

.

'

— DELTA

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole: Makers in the U.S.

JEFFREY

S

FOR CATALOGUE,

DREDGES

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

$

RESERVES
ASSETS
The Hartford

is

the only company which makes a specialty
and insurance business.

N.

and does

.

The Hartford is the only company whose entire assets and resources are
held exclusively for the protection of steam users, and the payment of losses
occasioned by the explosion of steam boilers, and for no other hazard whatsoever.
The Hartford is now doing nearly nine-tenths of the Inspection and Insurance of Steam Boilers in the New England States, and nearly two-thirds of the
entire amount done throughout the United States.

THAT

DISTI

V

IS

WHY WE HAVE

THE

MOST PERFECT

UNDER-

GROUND

SYSTEM

,LVI
vi or

KL-IVI

l_OOKf»0«T

of,

The Hartford is the only company whose entire talent and energies are
applied to the study of steam, to the scientific construction and installation of
boilers, and to their periodical inspection by expert mechanics.

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

AMERICAN
ST.

500,000.00
1,261,459.69
1,926,686.81
3,688,146.50

exclusively, a steam boiler inspection

RS
YEA
29
EXPERIENC
HOI

1906

SURPLUS

2200 Washington ave,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

\

1,

CAPITAL

HEATING

OO.

MADNOCK BLDO.

cCHICAGO,

ll_l

SAMSON TURBINE
We

construct the gates on the

SAMSON

so that

have a maximum wearing
surface. As we use only the best material in their
construction we are assured that the life of the
gate will be prolonged and there will be no
trouble from leakage.
all

movable parts

will

THE JAMES LEFFEL &

CO., 307 Lagonda

Street, Springfield, Ohio, U. S. A.

v
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Reduced Telephone Rates
IN CHICAGO
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QUALITY
is

of first importance

and

efficient

essential to
service

and

reliable

is

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:
50

calls

per month

#5.00

:

:

Next additional 50 calls in the month
Third 50 calls in the month
All calls in the month beyond 150
:

:

:

cents each
4 cents each
3 cents each
5

RESIDENCE RATES WITH UNLIMITED
SERVICE:
Single line

Two-party

:

line

$75.00 per
60.00 per

:

:

annum
annum

Estimates

Also complete

promptly

systems for

furnished on

steam,

complete

electric

interurban

manufactur-

railways,

ing plants,

mining sys-

hotels, etc.

tems, etc.

NICKEL SERVICE:
Direct
Direct

line,
line,

Two-party
Two-party
Two-party

Iron Box Hotel Type

20 cents per day, including 4

and

systems for

Telephone

calls

15 cents per day, including 2 calls
line,

15 cents per day, including 3 calls

10 cents per day, including 1 call
line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
line,

:

:

Designers and Builders of Telephone Apparatus of
the Highest Grade for all classes of service. Our knowledge and experience are at your command.

:

Wrlto to-day for booklot W2-E.

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

Stromberg- Carlson Telephone
ROCHESTER,

Mfg.

Go.

CHICACO,

N. Y.

ILL.

USE

The Holden Guy=Anchor
NONE BETTER

TRANSFORMERS

KUHLMAN ELECTRIC

ELKHART, 1ND.

CO.,

The

No

rods are of one piece
welds nor threads to weaken

them

HIGH TENSION TROUBLES ?

Greatest surface in ground

A

-inch Anchor squares up in a 6 -inch
hole, over 55 square inches in solid earth
15

r

MOST INEXPENSIVE AND
BEST ANCHOR MADE
Pat. Jan. 9,

1906

IMPREGNATE
CO.

Manufacturers

DBS MOINES, IOWA

TkiTIT

_

LARGEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE-YOU MAY BE SURPRISED.

Write for Cironlar

THE HOLDEN ANCHOR

AND

J. P.

NOW

DEVINE CO., BUFFALO, N. Y,
428 MOONEY-BRISBANE BLDC.

There's No Friction
with the Fibre-Graphite Commutator Brush
Being SO per cent, pure graphite, it insures
low resistance, no sparking under a varying;
load, end longer wear. There is no greasing
required. The Fibre-Graphite is therefore
the most economic brush on the market.

The
Chicago.

Write

Electrician Publishing Co.,

Headquarters

for

all

507 Marquette Bldg.,

latest

Electrical

Books.

for Catalogue.

Send for price list.

HOLMES F1BRE-GRAPHITE MFG. CO.
,

s> wm\s<\«ss«\

5155 Wakefield

Street.

Germantown. PHILADELPHIA.

oriATE.

Established

is

years. Sold

U.S. METAL

POLISHES ALL METALS. Bo*«cn C r

Mr-, Yon

POLISH

I Geo.W.

295.

Hoffman

E. Washington St. iHOIflHflpn

1

'•

'«"

v

—
December
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YOUl WOULDN'T START
A HORSE CAR LINE
Not

in this age of electric cars ?

if

you wanted to make money out

of the

business of transportation.

Thmn why should you
automatics,

if

start a

manual telephone exchange

you want to make money out

The automatic system
system that the

of the telephone business ?

of telephony bears the

electric car

same

does to the horse car.

telephone development, as the electric car

in this age of

is of

relation to the

manual

It is the apotheosis of

transportation development.

The automatic telephone system produces the

best service

more economically

19

A SMALL

COMMON BATTERY SWITCHBOARD
IS A GOOD PAYING INVESTMENT
One of these cabinets received an award at the Pan-American
Exposition. This cabinet will go well with the finest office
furniture.
It has front and rear panels made removable so that
all apparatus is easily accessible for making connections.
make a large variety of these small switchboards for use
in Factories, Department stores, Hotels, Apartment buildings,
Hospitals, Railroad offices, and all similar places where good

We

service

is

required.

than indifferent service can be produced with manual equipment.

There

is

no more question as to the relative popularity

manual telephone

service

automatic and

where the two kinds are in competition than there

as to the relative popularity of the trolley car

And, as for the

Our "Bulletin No. 11-F"
of the

securities

and the horse

applied with

the same results.

Our automatic system has been adopted
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Fa.
Auburn, Me.
Auburn, N. Y.
Battle Creek, Mich.
Belllngham, Wash.
Berlin,

Germany.

Buxton, Iowa.
Cadillac, Mich.

Champaign,

Marlon, Ind.
Medford, Wis.
Mlamlsburg, Ohio.

111.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.

Mount

Olive,

HI.

New

Columbus, 6a.
Columbus, Ohio.
Dayton, Ohio.
EI Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Bedford, Mass.
Oakland, Cal.
Ocean Park. Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

Richmond, Ind.
Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

=

Sts.,

IS

ONLY

THE

Santa Monica, Cal.
Sioux City, Iowa.

South Bend. Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.

Urbana,

HI.

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.
Wausau, Wis.
Westerly, R.

CHICAGO,

No. 2210 Cabinet

Capacity for 320 Common Battery lines and 10 Common Battery
cords (minor relays), 5 Common Battery Trunks (major relays),
1 operator's telephone set complete, 1 battery switch.

B.,

Can.

KELLOGG SWITCHBOARDS SUPPLY GO.
Congress and Green Sts., CHICAGO

===== Branch
Offices =====
CLEVELAND, O.
KANSAS CITY,

PHILADELPHIA PA.
Keystone

Tel. Bldg.

TO BE PROUD OF OUR

TELEPHONE

SYSTEMS
FOR

OFFICES
FACTORIES

Let us send you a list of users in the Chicago
It is an eloquent proof of the confidence
our customers have in
apparatus.

HOTELS

territory.

G"W

AND

COMPLETE EXCHANGES

T gives list 0/ C-W users.

Send for Bulletin 13

^OCKER-WHEEt^
ALTERNATING AND DIRECT CURRENT MACHINERY
AMPERE, N. J.
CHICAGO OFFICE, OLD COLONY BLDG.

No. 148

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
So,

W.

American Electric
Telephone Company

COMPANY

If

MO.

St.

W.

MOTORS AND GENERATORS
Bulletin No. 63

1314 Main

Electric Bldg.

ANCELES, CAL.
LOS318
Second St.

U. S. A.

=

WE HAVE CAUSE

THE BEST

CHEAPEST

I.

Wilmington, Del.

Woodstock, N.

Automatic Electric Co.
Van Buren and Morgan

WE MAKE

THE BEST

in the following cities:

Hastings, Neb.
Havana, Cuba.
Hazleton, Pa.
Hopklnsvllle, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewlston. Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.

estimates.

car.

may be

the same comparison

is

Do not delay. Write to.
day for our bulletins and

gives a complete description of all our cabinets
of this class.

6408-6600 State

St.,

Chicago, HI.

ELECTRO-MAGNETS

You Are

a Regular

Customer
If

Not, Will

You

Allow Us to Send a

Sample?

INTERNATIONAL TELEPHONE MFC. CO.
O
O A O O
l-l

I

'£K.
xc covnuANPTfr.

^^5Vr,£
Af/id/vsrcd

WESTERN ELECTRICIAN
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D. C.

& WM.

6.

JACKSON,

MEMBERS
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
AMERICAN SOCIETY OF MECHANICAL ENGINEERS
AMERICAN SOCIETY OF CIVIL ENGINEERS

ENGINEERS.

EXPERTS.

Madison, Wis.

Engineering

December

MECHANICAL,
ELECTRICAL,
STEAM,

HIGHLAND PARK COLLEGE, DES MOINES, lOWn

Patent Cable Racks
Used by the

J

.

MBTQRS -DYNAMOS -FANS
SPRiNGFlELD, OHIO.

largest

Light

Electric

ARE WELL MADE AND YOU'LL LIKE
FOR ALL DIRECT CURRENT CIR
THE ROBBISS & MYERS CO.
*

1906

GEST'S

CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
lor catalogue Mention course in which interested.

i,

and

Telephone Compa-

-

nies in the country

ORANGEBURG

PRICES

ON APPLICATION

FIBRE CONDUIT
For Underground

.

Systems

Expert Electrical

N. Y.

Write for Catalogue

"Flexduct"

is tha.t

Subway

Contractor

THE FIBRE CONDUIT COMPANY
ORANGEBURG,

CEST

high standard required in aJi high-class work.

It is

very

NEW YORK

CINCINNATI

277 BROADWAY

UNION TRUST BLDG.

flexible,

a.

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

does not deteriorate,

always usable

NATIONAL HETAL HOLDING
Fulton Building.

.

.

to

highest degree

CO.
.

PITTSBURG. PA.

December
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(t

H

Prometheus
Electric

Cooking

And
Heating Apparatus

SELLS AT SIGHT
Whatever

put, the purchaser

is

COMPANY%
s
IgT^

stant,

,

::

"SOI MAKIJUfiTTC

Hjll-Cn

NO- CHICAGO.

336 MACY ST.

JT <7QBf?GAO\

NEW YORK

the use to which a battery

uniform

wants strong, conenergy at the

electrical

sj|§i

LOS ANGELL.es.

lowest possible cost.

BECAUSE
It

The
,

I

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any C, P.
lamp at any height or angle,

FRANK W. MORSE
Room 301, 116 Bedford

SUPERIOR
the "dry"

is

"AM£RICAN"Sf
THE BEST:

Send

lor

171

S.

detcrlptin Circular.

Clinton

German

cheapest form to

In

Design

St.,

is

the Edison

A

Primary Battery*

Workmanship
And

E

AMERICAN BATTERY CO.,
EGT'O 1989.

The

cell.

Boston, Mass.

St.,

use
•.RE

Looks Right

cheapest form of battery to buy

Chicago.

25-cent dry battery

20 ampere-hours

Finish

will, if fresh, deliver

before

it is

An Edison renewal delivers

J

played out.

STAYS SOLD

IT

50 ampere-

Silver

in sheet, wire,

rods

hours and costs 82 cents.

blanks, etc.

When

Phosphor Bronze

a "dry"

new

cell

battery

ex-

is

must be bought,

Nickel and Copper Anodes

hausted,

THE SEYMOUR MFQ. CO.

whereas the Edison can be renewed

Box

667,

batteries

It

in-

SEYMOUR, CONN.

"TELEPHONE

BECAUSE
Embodies

Highest Efficiency
Lowest Current

Consumption

definitely.

Greatest Durability

The Edison

TROUBLES
all

is

not only cheaper than

other forms of battery energy but

..AND...

also

more

reliable,

furnishing at

all

times

Renewals are Cheap
Cheaper Than Any
And Can Be Effected

HOW TO FIND THEM,"
any current

On The SPOT

desired.

BY
W. H. HYDE aid

J. A,

McKANMAN,

Write for Descriptive Literature.

FORMERLY

HASKINS' TELEPHONE

TROUBLES.
This Little Book Is Strictly Up-To-Date on all
Matters Pertaining to Telephone Tro ibles and
their Remedies.

Edison Manufacturing

Sent Postpaid for 25c.

Company

New

(eighth) edition just out, 48 pages.
Many diagrams showing connections. A complete hand-book for telephone inspectors.
Telephone exchange managers and employes
will find this book a great help In locating telephone troubles and remedies therefor.

7
31

Lakeside Avenue,

Union Square,

New York.

Orange, N.

J.
Manufacturers Of

3°4 Wabash Avenue, Chicago.

25 Clerkenwell Road, London, E. C.

Electrician

PROMETHEUS
ELECTRIC CO.

the

Cooking and
Heating Apparatus
Electric

Publishing Co.,

507 Marquette Bine.. Chicago.

240 East 43d

St.,

New

York

WESTERN ELECTRICIAN

22

TROLLEY TIES
FOOT
Michigan White Cedar Stock

7

Price. Quick Shipment
8 Foot Ties. Write for Delivered Prices
Daggett, Michigan
SONS

Special

Low

Also 5 Inoh Thick

PERRIZO &

&/*S

"Practical and to the Point"

C?*/b*f

December

LOUD'S SONS

ALL THAT NEED BE SAID OF

,

.

W

TR ADR MARK

Cloth,

The book

Price $1.00.

Cross Arms
in Toledo

CHICAGO.

IF"

YOU WANT

X

IM

W

NEWS, READ XHE

IX IS

IVIO.

for those interested in telephony.

ELECTRICIAN PUBLISHING CO.,
507 Marquette Bldg..

WHILE

CYPRESS

|TENN.

160 Pages, 133 Illustrations,

CfrcOe/

7I

CO., Ail Sable, Mich.
I

•=-.

By Herbert Laws Webb,

TIES

Q
LP
POLES
CO
CEDAR
KANSAS CITY,

WHITE CEDAR
CEDAR
THETELEPHONE HAND-BOOK RED
w. BRUI
IS

1906

POLES,
POSTS,

CEDAR
H. M.

i,

stock, yellow pine, for quick

shipment

WESTERN ELECTRICIAN
Special prices on standard

10

Idaho Cedar Poles
PACIFIC

COAST POLE

Cedar

SPOKANE, WASH.

CO.

TORREY
CEDAR CO.,
CLINTON VI LLE, WIS.
Large Stock Constantly on Hand

10 pin.

ft.

The F. Bis sell Company.Toledo.

POLES.
WHITE CEDAR,
RED CEDAR,
CYPRESS.

BERTHOLD
ft

Poles

U-*l

I of White Cedar j

^|

OAK, OYPRISS and

Chemical Building.

YELLOW

^ol••^™™^™
men
PDLEI
C.H.WORCESTER CO.

PINE.

a* amu.

-.pioiai

fanMhoie5akrs\

TIES.

JENNINGS,

ST. LOUIS.

fciMdl/taMicir
iMunisi/tf-OndiMjoii..

:Wfl»*0f copTofourTtl.KO..PMCODlFOWCID*W..QDUOT^

TtoE Volenti ne-C,arK Co.
Srnest

L*CWk, Wes.

&34-jLa&atte St., Chicago.

KELLOCC-cedar

POLES
^"

.Switchboard & Supply Co.
w ri
CHICAGO,
ILLINOIS
!|
::

-

U8

o klet no.

The Lindsley Brothers Company
—

Producers and Shippers of

Practical Running of

Dynamos.

on the care and the locating
and remedying ot troubles in dynamos and
A. little

motors.

booklet

sm^^^s!r!?^§»

GftMR P0L&5

Prloe lO Cents.

Established 1868

(

Catalogue of mechanical and electrical book*

]WM. MUELLER COMPANY
3LANEY MICH.
SEVEN DISTRIBUTING YARDS

tree.

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg., Chicago,

You will confer a favor upon the advertiser
by telling hint— when you write him— that you
saw his ad. in the Western Electrician.

WESTERN CEDAR POLES
And Manufacturers

of

POLES TIES-POSTS
JU U

RED FIR CROSS ARMS

I

WASHINGTON

SPOKANE

THE PORTER CEDARS

1 1~1 "lit-l

SAGINAW. MICH.

YOUR INQUIRIES ALWAYS

READ BOOKS
on

Zi

We

IIN/I

ELECTRIC
Catalog

HEATING APPARATUS
"R"

507 Marquette Bldg., Chicago.

on Electric Heating FREE.

"UNIT" ENAMELED RHEOSTATS
WRITB TO-DAY

Subjects, and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

Simplex Electric Heating Co.,'

8

;^

MICHIGAN WHITE CEDAR

6-

O/^
POLES

BEST TO LAST.
40,000 Poles in stockW^\^*1
B
100,000-150,000 after April 1st.
We have been in the Cedar Pole and Tie business
years
as 25 years-

W.

C.

STERLING & SON CO.,=
P.,

and

TIES

50,000 Trolley Ties at

Bay City

yard.

-MONROE, MICH.

December
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Automatic Car Circuit Breakers
Commended by

Traction Managers.
Bought by Purchasing Agents.

Endorsed by Superintendents.

Approved by Motormen.
Blessed by Car Inspectors.
Acknowledged as Superior by all,
is
the history
of Westinghouse
Automatic Car Circuit Breakers.

Can be set to open at any predetermined
current within their range of capacity.

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver

Canadian Westinghouse

Co., Ltd.,

&

Electric

Minneapolis
Hamilton, Ontario.

Mfg. Co.

New Orleans
New York

St.

Philadelphia

Mexico, G.

San Francisco

Pittsburg

Louis

Salt

&

O. Braniff

Seattle

Lake City

&

Co., City of

Syracuse
Mexico.

Westinghouse
Single

and Double Acting Gas Engines
Convincing Testimony
as to
is

economy and

reliability

567 WestEngine plants

furnished by the

inghouse

now

in

Gas

successful

operation,

aggregating over 90,000 H. P.

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of The Roney Mechanical Stoker
Address nearest sales
New York,

10 Brldgs St.
Bolton. 131 «Ute St.
Charlotte, N.

Cleveland,

C.

Now

So. Tryon Street.
England Building.

office for Information

Chicago, 171 La Salle St,
Cincinnati, 1111 Traction Building.
Atlanta, Equitable Building.
St. Louis, Chemical Building.

Pittsburg, Westinghouse Building.
Philadelphia, 1003 No. American Building.
Denver, 512 McPhee Building.
San Francisco, Hunt, Mirk & Co.

WESTERN ELECTRICIAN
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Integrating Wattmeters
The Type "C"

Type

C, Glass

Cover, for
House Service

for

We

Type

C,

is

Metal
Polyphase

Cover, for

House

the Latest and Best

Service

Single-Phase
Switchboard Service

for

for

Direct Current

Prepayment Type

House Service

Portable, Standard
Testing Wattmeter

Polyphase
Switchboard Service

originated the induction

Type

meter, and since the in-

of measuring electrical energy Westinghouse
Meters have been the universally acknowledged standards.

ception

The

undivided attention of a force of specialists is given
to maintaining this supremacy; absolute accuracy and
permanency of calibration are the results.

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver
Canadian Westinghouse Co.,

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

Pittsburg

Philadelphia

Mexico, G.

&

Louis

San Francisco

Seattle
Syracuse
Salt Lake City
O. Braniff & Co., City of Mexico
St.

December

i,
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Electric

Works

"Wood" Systems

The Story
No

—an

in a Nutshell

A

Iron Shell Type
Transformer.

High Efficiency
Perfect Insulation

We

want

to

emphasize that point of

Insulation.

You know most
down there first.
Let us

impress

transformers

upon you

break
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VULCANIZED FIBRE

THOUSAND THINGS

Highest grades for
tubes, rods

YOU CAN DO WITH

and

Wrigley

Pat.»prll7 1891

do a good

CONDULETS

Patented

ALTERNATING CURRENTS

Circuit Breakers

OR

DOLLAR AND CENTS

ALL STANDARD TYPES AND BUILT
TO SPECIAL DESIGNS

SEND FOR BULLETINS

Equipment Co.

BETHLEHEM,

PA.

DUNCAN ELECTRIC MFC.

ASK FOR NEW BULLETINS

LAFAYETTE,

CHICAGO: Francis Raymond

Give

IN

WATT HOURS
KILOWATT HOURS

NEW TYPE

DUNTLEY

».. Chicago

DIRECT CURRENTS

READ

.EVELAND; Crosby, Craft & Co.

Bolt

FOR

CINCINNATI

The Switchboard

Toggle

Steel

The Thomas Wrigley Co., 300.306 Dearborn

CHICAGO OFFICE:
Ja.cksoi\ Bouleva-rd

SYRACUSE

Wilmington, Del.

-

DUNCAN
METERS

CROUSE-HINDS CO
NEW YORK

CO.,

with double flange sides and rigid back for securing brackets
and fixtures to hollow tiling, marble slabs and sred ceilings.
All other Toggle Bolts pivoted like cuts are infringements.
The Trunnion Nut Toggle Bolt has a finished brass cap nut on
the end.
Hex. for wrench or round for screwdriver, plain or
plated, and can be taken off after the bolt has been inserted, to
place on the fixture The bolt screws through the toggle plate
the full length. U:-edfoi finished work, such as Teleuhones.
Electric Fixtures and Marble Slabs. In ordering, mention if
Trunnion Nut with Cap Nut or ihe plain Toggle Bolt is wanted.

LARGE FITTINGS FOR
HEAVY WIRING
HAVE METAL COVERS
WITH
PORCELAIN BUSHINGS

70 W.

in sheets,

AND THE ONLY GENUINE

CHEAPER AND BETTER

can't

and mechanical purposes,

Catalogues and samples on application.

Wh y Not Use the Best

MAKE CONDUIT WORK

conduit job without

electrical insolation

special shapes.
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CO.

IND.

ELECTRIC
DRILLS and GRINDERS
60%

Commercial EFFICIENCY

In output from electrical input
Especially adapted for

jtiy

ssMii

u

rail bonding and general work.
220 and 550 volts d. c. and one, two
and three phase a. c.
Write for catalog and prices,
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RUBBER INSULATED

I

322 The Rookery,

FLAMEPROOF

Westlnghouse Bldg.,

Chicago.

Pittsburg.

H. R.

Tftg

HIXSON,

U43-1U6 monaonock

BLOCK.

I

Simplex
Electrical Co.
r
io State Street,

Oakland, Cal.

""*

STANDARD FOR
RUBBER INSULATION.

THE!
Beg. O.

S. Pat.

Sole Manufacturers of

OS.

Okonite Wires, Okonite Tape,

Maori

Tape, Candee

THE OKONITE
$Z™i™%\ "«»••«

w

;™r

i.

all

Purposes-

MASSACHUSETTS CHEMICAL

CO.

Walpole, Mass., U. S. A.
Operates—
WALPOLE RUBBER WORKS
PIONEERS OF LIQUID AND
WALPOLE VARNISH WORKS
RUBBER INSULATING COMPOUNDS
ELECTRIC INSULATING. LABORATORY

OUR

YOUR PARTICULAR ATTENTION
New M.

C.

Weatherproof Friction Tape-^absorbs

many

Wires

The demand

You

CO., Ltd.

1 225 Beta Bldg..
St.
Philadelphia, Pa
Security Bldg.,
St. Louis, Mo.

Underground Cables for

Rubber Covered Wires and Cables.

a-

B6 Liberty

BARE AND WEATHERPROOF WIRES AND CABLES.

BOSTON, MASS.

1889 —Paris Exposition,
Medal for Rubber Insulation.
1893-World's Fair,
Medal for Rubber Insulation.

KO. 23.

New York City.

10 Post Office Square,
Boston

Bacon Block,

western selling aoent.

Cents a Copy.

10

STANDARD UNDERGROUND CABLE CO.

WIRES AND CABLES

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

Entered at Chicago Postofflce as
mail matter of the Becoud class

1906.

IS CALLED TO
no moisture, high insulation.

Used by

in place of splice.
the day is for special

tapes.
of
should demand for outside use our Waterproof Friction Tape No. 269, and enquire
about our New M. C. Waterproof Paints.

Geo. T. Hanson, ««n'l »u»l
W. H. Hodjln», Secy.

253 Broadway, New Ysrk

INDIANA RUBBER AND INSULATED WIRE CO.

"ONEIDA" GALVANIZED
FOR ARC LAMP

CHAIN

SUSPENSION

MANUFACTURERS OF

PARANITE RUBBER COVERED
WIRES AND CABLES

M'F'D BY
Ltd.
ONEIDA, N. Y.

ONEIDA COMMUNITY,
ADDRESS "SAIES"DEPT.

Submarine and Inside Use

Underground, Aerial,

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES
All

JONESBORO,

Wlret Are Teded et Factory

IND.

AJAX LINE

THE
PHOENIX
GLASS CO.

MATERIAL CO.
12

AND

Pittsburg

New York
Chicago

Manufacturer, of

and Shades, both

Electric Globes

14 S. JEFFERSON ST.

CHICAGO

Arc and Incandescent
Inner

and

Outer Globes for

CRESCENT RUBBER INSULATED

WIRES ANDCABLES
Main

0ffice

and Factory, TRENTON, N. >

ESTABLISHED

1878.

COMBINATION OF

Stow

Circular
New

CO., Binghamton, N. Y.
& Co.,

Oen'l European Agents, Selig, Sonnenthal
85 Queen Victoria Street, London, England

3.

AUSTIN

A CO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

BAYONNE, NEW JERSEY

ELECTRICAL

WESTON INSTRUMENT CO.,
Office

and Works, Waverly Park,

NEWARK, N.J.

Weston Standard

Illummatetl Dial

Portable Direct Reading
Voltmeters and Millivolt-

Station Instruments

meters.

Ammeters

and

These instruments are
constructed upon the same
general principle as our
regular Standard Portable
Direct Current Voltmeters

Milammeters, Wattmeters
and Voltmeters, for Alternating: and Direct Current

and Ammeters, but are
much larger, and the work-

are recognized as standards throughout the civilized world.

J*AK1S,FKANCK— E. H. Uadlot
Kue St. GeorgeB.
BERLIN—European Weston

12

Electrical JnHtriiment Co.,
erttrftsae No.

88.

Tilt-

JUST ISSUED

OUR CATALOGUE

=="

1

906 "

ELECTRIC PORTABLES

Circuits.

Ourportableinstruments

ing parts are enclosed in a
neatly designed, dust-proof
cast-iron case which effectively shields the instruments from disturbing influences of external magnetic fields.

Our Semi-Portable Laboratory Standard Voltmeters and Ammeters are
still

better.

They are the most
ble,

relia-

1

Xew York

If

interested, write for it. See our Sample
Line on exhibition at Salesrooms

LAKE ST., CHICAGO
29 MURRAY ST., NEW YORK
199

WRITE FOR 1906 CATALOGUE GAS
AND ELECTRIC PORTABLES

absolute standards for

Laboratory use.

TV of ton Standard 1 Inminated
Dial Potential Indicator,
Style It.

Co.

FOR EVERY ELECTRICAL SERVICE
LVI.

MULTI-SPEED MOTOR
Practically duat and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc.
Write for Catalogue and Prlcas.

Main

loom

York, Chicago, Sun FrancUco

"SAFETY" RUBBER C0VEREB
WIRE AND CABLE

Flexible Shaft

STOW MFG.

Chelae, M;m.,

:USE£

CRESCENT INSULATED WIRE AND CABLE CO.
83 BARCLAY STREET.

American

CATALOGUES SENT ON REQUEST

National Code Standard.

CONDUITS FOR INTERIOR WIRING.

all

enclosed arc systems

LONDON BRANCH— Audrey
House, Ely Place, Holborn.
Office— 74 Cortland t St

PLUME

AT WOOD MFG.

Mew York
saH&sBsEsraisasssssBSOTSsaaiiMsasia!^^

Chicago

CO.
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Equipments
Results

Machinery

How is

can Hardly

is all

Be

as

Satisfactory

of

Designed, Built and Installed by

Any

of

When

the

One Company

Minimum Expense

to

be Obtained from

it,

Under Proper Conditions,

Efficiency Short of the Highest Attainable

Means

Proportionate Loss

Such a
offer

of

you

in

at

per Kilowatt-Hour for Operation and Maintenance

other

Company can

Through

Every Detail

MAXIMUM OUTPUT

This no Plant Can Yield the
the

No

as

Possible to Realize the Highest Efficiency Except

it

Absence

Divided

is

Harmonious Working
In the

Power

the Responsibility for Complete

The
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Complete

variety

Power

and Electrical

Equipments the

Apparatus

choice of

Allis-Chalmers

We

Heavy Duty Engines

Driving Allis-Chalmers Direct Current Generators

Take Complete Contracts

for

Equipping Power Stations

Electric Lighting Plants and Electric
For the Power House Choose Whichever Type

STEAM TURBINE

of

Railway Lines

Prime Mover Best SuitslYour Requirements

RECIPROCATING STEAM ENGINE

HYDRAULIC TURBINE

WE

GAS ENGINE

WILLj BUILD THE COMPLETE GENERATING UNIT
ESPECIALLY DESIGNED FOR THE SERVICE AND FURNISH ALL AUXILIARY ELECTRICAL EQUIPMENT

Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal.
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—

—
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STORAGE BATTERYCO.
THE ELECTRIC PHILADELPHIA
MANUFACTURER OF THE
4

Cbloribe Hccumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST
S**

-ES OFFICES:

T

Philadelphia,
New York,
Boston,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bldz.,
Wainwrieht BldgPittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg, Annex.
Citizen's BMg.
Canadian General Electric Co., Ltd., Toronto
525 Thirteenth St.

£*

99

\J

I

M
A

IN

TO BE PROUD OF OUR

pressed steel support for cross

arms consisting

"Wm

two

of

MOTORS AND GENERATORS

one

plates,

engaging the arm and the
other the pole. It provides a

means

of

Let us send you a

list of users in the Chicago
an eloquent proof of the confidence
apparatus.
our customers have in

territory.

mounting arms

without cutting gains.

It is

C"W

It

strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.
ceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.

Bulletin No. 63

cfl

o/C-W users.

list

OCKER-WHEEl e/?
COMPANY

AMPERE, N. J.
CHICAGO OFFICE, OLD COLONY BLDG.

GAIN MANUFACTURING CO.
STEEL
Chicago,
South Clinton
St.

T gives

ALTERNATING AND DIRECT CURRENT MACHINERY

WRITE FOR PRICBS AND DESCRIPTIVE CIRCULAR
10

=

WE HAVE CAUSE

=====

111.

BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

BLAKE SIGNAL & MANUFACTURING
Pat. Nov., 1900.

Exact Sizes

PLATINUM
Resistance wires to specifications.
Protective fuses for Bmall currents,

Lewis

&

Clark Centennial

Exposition, Portland, Oregon,

SEW YORK

OFFICE:

120

1905.

Liberty Street.

Summer
ST. LOUIS:

St.,

Boston, Mass.

Wesco Supply Co.

Western Tlectrlc Co.

PLATINUM

PLATINUM

Ignition f usen for torpedo and mining operation?
forma for wireless telegraphy.
Special forms

All

forms of electrical contacts.

W%
Grand Prize

f\

INC.
co.,
W. BAKER,

a

I

Universal Exposition
ST. LOU 18. 1904

Vlce-Prei.
BAKER, Prei.
C.
R.R.A*.. NEWARK. N.J.
408-414 N

O. O.

July,

CO., 256

Western Electric Co.

Crescent Co., Valparaiso, Indiana

baker &

COLD MEDAL

size. Pat.

I

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co

14

Alton Machine Co
Ajax Line Material Co
AHls-Chalmers Company
American Battery Co
Amer. Circular Loom Co
American Conduit Co

4
I

2

—
I

17

American Diesel Engine Co. 13
16
Amer. District Steam Co
15
Amer. El. Telephone Co
American Electrical Works..
12
Anti-Volt Mfg. Co
1

Arnold Co., The
Artistic Porcelain

16

Co

10

Automatic Electric Co.

Babcock

&

Baker*
Baker

—
16

—

& May

Co., Inc

3

& Co., W. E

16

Beardslee Chandelier Mfg. Co.—
10
Belden Mfg. Co
Benjamin Elec. Mfg. Co
Berthold & Jennings
18

—

BlssellCo.,

The F

6,

18

&

Mfg. Co
3
Bossert Electric Construction

Blake Signal

Co

11

Bruer, Will F

8uckeye Electric Co
Buckeye Engine Co

—
—

&

Co., H.

M

Haller Machine Co

10

Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Co
3

HartMfg. Co
Hartford Steam Boiler

22

Crouse-Hinds Co
Cutler-Hammer Mfg. Co
Cutter Elec. & Mfg. Co

Hazard Manufacturing

19

4

—

—
D. & W. Fuse Company
Dearborn Drug & Chem.Wks.13
De vine Co., Joseph P
15
Directory of Engineers
16
Dixon Crucible Co., Joseph.. 13
Driver-Harris Wire Co
5
Duncan Elec. Mfg. Co
19

Electric Storage Battery Co.. 3

Eiect'lTrades Exposition Co.—
Electrician Pub. Company... 17
EngineeringConst. & Sec. Co 14

16

Central Electric Co

5

Century Electric Co
Chicago EdlsonCo

12

4,12

9,

10

Kuhlman

12

Oneida Community, Ltd
Ostrander&Co., W. R
Otto Gas Engine Works

Electric Co.

La Fayette
Leffel

Haines,

J.

spection

Allen, Inc

&

Helios Mfg.

8

l

10
13

Elect'l Mfg. Co.. 10

Co.,

James

13

18
Lindsley Bros. Co., The
Long Distance Tel. Mfg. Co.. 14
18
Loud'sSonsCo., H. M
Ludlow Valve Co

—

Co*. -.22

Co

5

Highland Park College
Hoffman, G.
Hoffmann, Emil R
Holden Anchor Co
Holmes Fibre-Graph. Co
Holophane Glass Co
Humphrey, Henry H

W

Hunt*

In-

&

Insurance Co....—

Co.,

16

Machado & Roller
Manhattan El. Supply

—
Co.... 12

10

—

Manross, F. N
Massachusetts Chemical Co..

18

Matthews

16

McRoy Clay Works
Mica Insulator Company

—
—

Eobt.W

16

Ry

& Ins. W. Co....
India Rubber & Gutta Percha

Indiana Rub.

12
1

Insulating Company
7
International Elec. Meter Co21
International Tel. Mfg. Co. .. 15

& W. B

Jem Shade Holder Co

16
13
6

Eartavert Manufacturing Co. 22
Kellogg Switchboard & Sup
ply Company
15, 18
Klein & Sons, Mathias
12

—
1

11
& Bros., W. N
McLennan & Company, K.. ..10

—

Pass

& Seymour

Phoenix Glass Co
Phosphor-Bronze S. Co
Plgnolet, L.

1

13

M

Northern Elect'l Mfg. Co..
Novelty lncan. Lamp Co

12

15

11

17

Co.. 9

Steel

4
!

GainMfg. Co

3

& Son, W. C
Stow Mfg. Company
Sterling

18
l

Stromberg-Carlson Tel. Mfg.

Company

14

Sturgess Engineering Dept. .—
Switchboard Equipment Co. 10

.

Torrey Cedar Company

18

Valentine-Clark Co. The .... Vanderman Plbg. AS Htg. Co.Vulcanized Fibre Company. .:
,

Rail Joint Co., The
10
Relslnger, Hugo
Reynolds EL Flasher Mfg. Co. 10

—

Roebling's Sons Co.

12

Spon & Chamberlain
St. Marys Incand. Lamp

10

Plume & Atwood Mfg. Co ... 1
Porter Cedar Company
18
Prometheus Elec Co., The ..

10

Wire Co
North Electric Co

Okonlte Co., The.

7

Robbins & Myers Co
Rock Island Battery Co

7
National Battery Co
National Brake & Elec. Co. .21
National Carbon Co
9
National India Rubber Co. ... Nat'l Metal Molding Co.... 16
Ins.

18

PerrizoA Sons
18
Phillips, Eugene F
11
Phillips Insulated Wire Co... 11

Rossiter,

New York

Co

12

.

Multi-Vending Co
Munsell & Co., Eugene

Pacific Coast Pole

10

12
Miscellaneous Advs
Morse, Frank
12
Mottlron Wks., J. L
Mueller Company, William. 18

—
—

Sorensen, P
Speer Carbon Co

Standard Elect'l Mfg. Co. ...
Standard Dnderg. Cable Co....

16

W

Jeffrey Manufacturing Co

General Electric Co

Kohler Brothers

16

Leather Preserv. M. Corp. ...12

Jackson, D. C.
Fibre Conduit Co., The
17
"For Sale" Advertisements.. 12
Ft. Wayne Elec. Works, Inc. .21
—
Fowler & Co., John H
4
French Battery Co

10

—
—

Gleason, John L
Gou Id Storage Battery Co
Gregory Electric Co

Illinois Central

Edison Decorative & Miniature Lamp Departm't
10
Edison Mfg. Company
12

13

Butterfleld Construction Co. 16

Byllesby

General Storage Bat Co
Gest.G. M

15

Wilcox Co

Badt, P. B
Bain, Forge

Wire & Mfg. Co.
5
Chicago Ins. Wire & Mfg. Co. 14
Chicago Mica Co
10
Chicago Pneumatic Tool Co. 22
Chicago Telephone Co
14
Columbia Incand. Lamp Co..
Conn. Tel & Elec. Co., The..—
Cook, Frank B
13
16
Cope, T. J
Cbic. Fuse

,

J.

16
11

A

MacGovern &

.

7

Co... 12

Ruebel & Wells
16
Runzel-Lenz Elec. Mfg. Co. .15

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company

—
—
..22

Westinghouse Electric &
Manufacturing Co
19, 20
Westinghouse Machine Co.. .—
Weston Electrical Inst. Co. ..
Whitney Elec. Inst. Co
Willard Storage Bat. Co
Williamson & Co., R
io
.

1

Saf ety Ins. Wire

& Cable Co..

Samson Cordage Works
Sargent & Lundy
Sawyer-Man Elec. Co

For Classified Index of Advertisements See Page

1

11

Willis,

16

Worcester Company,

—

Schott.W. H
Seymour Mfg. Co

Simplex Electrical Co., The.
Simplex Elec. Heating Co

—
—

G.M

16
C.

H

. .

WrigleyCo. Thos

16
13
.

1

18

€5

Zeidler

Lamp &

Brass Co.

.

18

—

WESTERN ELECTRICIAN

As a

December

which formerly

result of the installation of our Central Station Service in buildings

own

operated their

ELECTRIC

plants,
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find
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necessary

market

to
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quantities

large

of

SECOND-HAND MACHINERY STEAM

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

all

necessary information

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

Why Do We Succeed?
WE KNOW,

but you don't

Adams

Problems

Street,

in

CHICAGO

Alternating

Current Control
are

simple by the use of C. & H. Self Starters, which are
two or three phase motors.

made

built for single,

The accompanying

INVESTIGATE

illustration

shows a Starter

for a squirrel-

cage type Alternating Current Motor.

FOR YOURSELF
Mo.

<b-n

There have been fakes and
fakirs in the battery business.

FLElWlJS

we do not ask you

Therefore,

our

accept

to

unsupported

statement.

Any test which you may
make with a "Fleur de Lis"
Dry Cell will support it and
will make you believe in the
FRENCH STUFF.

W^'-'n-'-'^'W
STANDARD OF QUALM

PAR-EXCELLENCr

.

emmeM*

built to be operated by either a float
in conjunction with pump motors.

These Starters are

Four Types No. 6
Bell

Type

Cells,

2^x6.

Ignition

Telephone Type

Type

Auto Special

regulator

when used

switch or pressure

Bulletin 33 Starters are designed for small A. C. motors which can be thrown
across the line. They consist simply of a solenoid-operated oil switch
suitably mounted and controlled by a snap switch, or automatically by a float
switch or pressure regulator.
directly

Bulletin 34 and 35 Starters are for squirrel-cage or slip-ring type motors
respectively, the rheostat lever being moved automatically by air or hydraulic
pressure.

FRENCH

COMPANY

BATTERY

MADISON, WIS.
NEW YORK:

59 Park Place
CHICAGO: A. J. Cox &

The Cutler-Hammer Mfg.

E. E. Cary Co.,

Co.. Stock

Co.

MILWAUKEE

Exchange Building

New York

THE BRIGHTEST

IN

Boston

Chicago

Pittsburg

THE FIRMAMENT
—

STANDARD ELECTRICAL M FG.

-s»

CO., NILES.

.

:=—

/license!
'

LABEL

«3>

AITON MACHINE CO
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.
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FOR ANY CIRCUIT

Non-Aroing Fus«,
250 VOLTB.

30
Type C

o

Non-Aroing Fuse,
250 VOLTS.

am Fe':.j

30

indicating fuse before blowing

D.

Type C

AM~».

indicating fuse after blowing

& W. ENCLOSED FUSES

Equally well adapted and effective on Lighting, Heating, Power, Railway Signal, Telephone and Telegraph Circuits.

ACCURATE

RELIABLE
Complete

line

carried

in

€Ut$nt<&fttttpmi%,

(Eritirai

General Western

Agents

264=266-268-270 Fifth Avenue,

SPECIFY

EFFICIENT

Chicago stock.

CHICAGO

UNION ENCLOSED

SPECIFY

FUSES

NO EXCESSIVE HEATING
ON FULL LOAD
SUR.E OPER-ATION
ON OVERLOAD
Approved by
Underwriters Laboratory,
Chicago

PROMPT DELIVERY

ENCLOSED FUSES

Chicago Fuse Wire and Mfg. Co.

ENCLOSED FUSES

CHICAGO AND NEW YORK.

The Bastian Recording Wattmeter
NOW MADE UP TO

20

AMPERE,?

FOR ALL VOLTAGES, DIRECT CURRENT

READS DIRECT

IN K. W.

HOURS

SIMPLE

NO COILS

ACCURATE

NO MAGNETS

RELIABLE

NO MECHANISM

RjF^Lr

the

EESISTANCEgf COPPER

"CLIMAX"
Wire

Resistance,
NO TROUBLES

PRACTICAL

Has
LOWEST PRICED

NO BURN-OUTS

the highest specific

resistance

of

any

wire

on the market.

Does not become

brittle

by repeated heating and
10 Ampere, $7.50;
Less in quantities.

IT

cooling.

20 Ampere, $8.50

Less under yearly contract.

WILL PAY YOU TO ORDER AT ONCE.

MANUFACTURED BY

HELIOS MFG. GO.
BRIDESBURG, PHILA., PA.

FRANCIS RAYMOND
Western Sales Agent
1630 Old Colony

Bldg.,

CHICAGO

Driver=Harris Wire Co.
HARRISON,

N. J.

)

,
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Describes the

SHADED
HOLDER

Locust Pins
in Toledo

SAVES TIME, TEMPER AND TROUBLE
NO SCREW DRIVER, NO SCREWS, NO SAC, NO SLIP
PROOF AGAINST VIBRATION
IT

I#"-2tf"-3X"

stock for quick shipment
Get our

figures

before buying
WRITEF OR SAMPLES

SHADE HOLDER
CO.
NEW YORK

J-E-M

EAST 30th STREET,

13

which

a.t

right prices.

on genuine Locust

some

will rot quick.

other

kind

Locust

lasts.

The F. Bis sell Company. Toledo,

CLASSIFIED INDEX OF ADVERTISEMENTS.
AdjuHtera, Cord.
Morse, Frank w.
Adjusters. Inc, Lamps.
Morse, Frank W.
Anchors, (Guy).
HOiden Anchor Co.
Matthews A Bro., W. N.

Coils

pound.
A

Crolius

Son, E. R.
McLennan A Co., K.

Compound,

Anodes, Nickel and Copper
Seymour Mfg. Co.

and Jan.

BlssellCo., TheF.
Central Electric Co.
Edison Mfg.. Co.
French Battery Co.
Manhattan Elec. Supply Co
Ruck Island Battery Co.
Wesco Supply Co.
Western Electric Co.

Baiien, Etc.

Manhattan Elec. Supply Co.
Ostrander* Co., W. R.
Wesco Supply Co.
Western Electric Co.

Belt Dressing.
Co., Jos.

Leather Preserver Mfg. Corp.

Belting.
,.
„
beamer Preserver Mfg. Corp.
Boiler Compounds.
Dearborn Drug A Chem. Wks
Boilers.

A Wilcox
Bolts, Toggle.
Babcock

Co.

Electrician Puolishlng

Stanlev— G.

Elec. Mfg. Co.

I.

American Circular Loom Co.
American Conduit Company.
Central Electric Co.
Crouse- Hinds Co.
Fibre Conduit Co., The
Qest, G. M.
McRoy Clay Works.
National Metal Molding Co.

Wesco Supply

Co.

Conduit Rods.

Co

Subway.

Contractors and Electric
Light Plants.

Allis-Chalmers Company.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Controllers.
Cutler-Hammer Mfg. Co.

Bossert Elect. Const. Co

Qleason, John L.
Brass, Sheet and Rod.
Plume A Atwood Mfg. Co.

Brushes.
Central Electric Co.
Holmes Fibre Graphite Co.

Speer Carbon Co,
Western Electric Company.

Cable Clamps.
Matthews A Bros., W. N.

and

Pins

Cross-Arms,
Brackets.

Boxes, Moulding.

Berthold A Jennings.
Central Electric Co.
Lindsley Bros. Co., The
Maine Hub Mfg. Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Cut-Outs and Switches.
The

Bissell Co.,

F.

Bissell Co., B. F.
Wesco Supply Co.
Western Electric Co.

Dabiing Machinery.

Sorensen, P.

Alton Machine Co.

Cables (See Wires and Cables)
Carbons, Points and
Plates.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
WeBtinghouse El. A Mfg. Co.

Dies.

Central Electric Co.

Multi-Vending Co.
Drills, Electric.
Chicago Pneumatic Tool Co.

Chicago Edison Co.
National Carbon Co.
Relslnger, Hugo.
Sneer Carbon Co.
Wesco Supply Co.

Drying Machinery.
Alton Machine Co.
Devine Co. Joseph P.

Castings.

,

Alton Machine Co.

Dynamos and Motors.
Allls-Chalmers Company.

Chains.
Jeffrey Mfg. Co.

riume A Atwood Mfg. Co.
Chains, Galvanised.
Ouelda Community, Ltd.
Chests, Tool.

Vanderman Plbg. & Htg.
Circuit Breakers.

Co.

Cutler-Hammer Mfg. Co.

A

Mfg. Co.

r-'t. Wayne Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westlngbouse El. A Mfg. Co.
Clumps, Cable.
Cook, Frank B.
Matthews A Bros., W. N.

Bissell Co., TheF.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.

Robblns A Myers Co.
Stow Manufacturing Co.

Wagner Electric Mfg.
Wesco Supply Co.

Electric Beating Appl.
J. Allen, Inc.

Prometheus
Cleats.

Blake Signal

A

Mfg. Co.

Clusters.
Benjamin Elec. Mfg. Co.
Plume A Atwood Mfg. Co.

Coal and Ashes Bandling Machinery.
Jeffrey Mfg. Co.

Coal Mining Maohlnery.
Allls-Chalmers Company.

Co.

Western Electric Co.
Westlnghouse El. A Mfg. Oo.
Haines,

Elec. Co.,

The

Simplex Elec. Heating Co.

Railways.

Electric

Allis-Chalmers Co.
General Electric Co.

A Mfg. Co.
Electrical and MechanWestlnghouse

El.

ical Engineers.
Arnold Co., The.
Badt, F. B.

Baker

&

Co.,

W.

E.

Buttortleld Construction Co.

For

A See. Co

A Insurance

Inspection

Hartford Steam Boiler Inspection A Insurance Co.

Insulating

Kohler Brothers.
Ruebel A Wells.
Sargent A Lundy.

Insulators and Insulating Materials

(Recording and Testing.)

The

F.

Central Electric CoDuncan Elec. Mfg. Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Helios Mfg. Co.
International Elec. Meter Oo.
Machado A Roller.
Pignolet, L. M.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Ft.

Whitney Elec Inst. Co.
Electro- II aguets.
Acme Wire Co.

Electro-Plating Mach'y
Crocker-Wheeler Co.
General Electric Co.

Elevators — Conveyors.
Jeffrey Mfg. Co.

Enameled Rings.
Star Expansion Bolt Co.

Engines, Uas, Gasoline

and

Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Westlnghouse Machine Co.

Engines, Steam.
Allls-Chalmers Company.

Buckeye Engine Co.
Westlnghouse Machine Co.

Fans and Fan Motors.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Co.
General Electric Co.
Robbins A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Oo.
Rartavert Mfg. Co.
Vulcanized Fibre Co.

Field foils.
Acme Wire Co.

Chicago Edison Co.
Haines, J. Allen, Inc.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.

Mu rise A
11

Co.,

Eugene.

National India Rubber Oo.

New York
Okonlte

Insulated wire Co

Co., The.

Wire Co

Phillips Insulated

Simplex Electrical Oo.
Standard Underground 0. Co.
Vulcanized Fibre Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Oo.
Joints, Wire.
Cook, Frank B.

Lamps, Are.
BlssellCo., The F.
Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Oo.
Ft.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Oo.
Westlnghouse El. A Mfg. Co.

Lamp

Guards.
Benjamin Elec. Mfg. Co.
Matthews & Bros., w. N.
Morse, Frank W.

Lamps, Incandescent.
Bissell Co.,

TheF.

Buckeye Electric Company.
Central Electric Co.

Chicago Edison Co.
Columbia Incan. Lamp Co.
Edison Decorative A Miniature

Lamp Dept.

W

Morse, Frank
Letters, Sign.

Inc.

Co. R.
,

Reynolds

El. Flasher Mfg. Co.

Flexible Shafts.
Stow Mfg. Co.

Fuses and Fuse Wire.
Bissell Co.,

The

F.

Central Electric Co.

Chicago FuBe Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

German

Silver, Sheet
and "Wire.
Seymour Mfg. Co.
Globes, Reflectors and

Shades.

Holophane Glass Co.
Phoenix GlaBS Co.
WeBco Supply Co.

Western Electric Co.
Governors, Water Wheel

and Steam Turbine.
Allis-Chalmers Co.

Ludlow Valve Co.
Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating
Steam).

(Exhaust

Amer. Dlstrlot Steam Oo.

Hydraulic

Machinery.

Alton Machine Co.
Allls-Chalmers Company.
Induction ColEs.

Acme Wire

Co.

Co.

Wire

Platinum,

and

Sheet.
Baker A Oo. Inc.
Poles, Arc Lamp,
Mott Iron Works,

Cen
lentral Electric Co.
Ft. Wayne Elec. Wks.
'

General Electric Co.

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric 00.
Line Material.
Ajax Line Material Co.

Linemen's Climbers.
Klein A Sons, Mathias.
Machine Construction.
Mult) Vending Co.

Magnet s, Au torn. Wound
Acme Wire Co.
Magnet Wires.
(See Wires

Mica.
Chicago Mica Co.
Mica Insulator Co.
Munsell A Oo. Eugene.
,

Mining Apparatus,
Elec.
Allls-Chalmers Company,
Crocker- Wheeler Co.
General Electric Oo.
Jeffrey Mfg. Co.

Wesco Supply

Co.
Electric Co.

WeBtern
Westlnghouse

El.

A

Mining Machinery.
Allls-Cnalmers Company.

Model and Machine Shop.
Hoffmann, Emll R.

Motors

(See

Dynamos and

Motors)

Nippers and Pliers.
Klein

A SonB,

Mathias.

Paints. Insulating.
Massachusetts Chemical Co.

Haines,

J.

Allen, Inc.

Manhattan Elect'l Supply Go
Wesco Supply Co.
Western Electric Oo.
(See Cut-outs

and Switches.

Tapes.

Jennings.

Haines, J. Allen, Inc.
Massachusetts Chemical Co.

Bissell Co., F. The
Bruer, Will F.
Fowler A Co., John H.

Telephones, Telephone
Material and Switchboards.

Poles and Ties.
Berthold

A

Kellogg Switch. A Sup. Oo.
Lindsley Bros. Co., The.
Load's Sons Co., H. M.
Mueller Company, William.
Pacific CoaBt Pole Co.
Perrizo & Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Co.
Valentine-Clark Co., The
Worcester Co., 0. H.

Polish (Metal).
Hoffman. Geo W.
Porcelain, Specialties.
Artistic Porcelain Co.
Oo.

Allls-Chalmers Company.
Jeffrey Mfg. Co.

TheF.

Bolts.

A Sons,

Mathias.

Zeldler Lamp & Brass Co.
Transformers.

Allls-Chalmers Company.
Crocker- Wheeler Co.

Cutler-Hammer Mfg. Co.
General Electric Co.

Ft.

Mfg. Co.

Alton Machine Co.

Schools and Colleges.

Co.

The.

,

Wayne

Works, Inc

Elec.

General Electric Co.

Kuhlman

Electric Co.
La Fayette Elect'L Mfg. Oo.
National Brake A Elec. Co.
Warner Electric Mfg. Co.
western Electric Co.
Westlnghouse El. A Mfg. Co.

Trucks, Electric Car.

Highland Park College.

Second-Band Machin'y.
Gregory Electric Co.
Rosslter. MacGovern A Co.
Signs, Electric.
Haller Machine Co.
Sleeving:, Braided.

General Electric Co.

Westlnghouse EL A Mfg. Co
Turbines, Steam.
Allis-Chalmers Co.
General Electric Oo.

Westlnghouse Machine Oo.

Turbine Water Wheels.
Allls-Chalmers Co.

Leffel A Co., Jas.
Vacuum Drying.

Belden Mfg. Co.
Solder, Self Fluxing.
Belden Mfg. Co.
Soldering Sticks,

Salt

and Paste.

Western Electric Co.

Devine Co., Joseph P.
Varnishes, Insulating.
Massachusetts chemical
Vulcanized Fibre.

Wattmeters.
Duncan Elec. Mfg.

Manhattan Elec. Supply Co.
Ostrander & Co., W. R.
Wesco Supply Co.
Western Electric Co.

Speed Indicators.

A

Niagara Tachometer
strument Co.

In-

Electrical Inst. Co.

Niagara Tachometer
strument Co.

Co.

Wire .Rope Machinery.
Alton Machine Co.
Wires and CablesMagnet Wires.

Acme Wire Co.
Speaking Tubes.

Speed Recorders.

Co.

Vulcanized Fibre Oo.

Solenoids.
Acme Wire Co.
Spark Coils.

&

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.
Bissell Co., The F.
Central Electric Co.
Chicago Ins. Wire A Mfg. Co.

Crescent Ins. Wire A Cble
Driver-Harris Wire Co.
General Electric Co.
Haines, J. Allen, Inc.

.

Co.

Hazard Manufacturing Oo.
Indiana Rub. A Ins. Wire Co
India Rubber A Guttapercha

In-

InsulatingCo.

Manhattan Elec. Supply Co.
Marion Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.

Manross, F. N.

A

Mfg. Co.

Steel Gains.
Gain Mfg. Co.

Stokers.
Westlnghouse Machine Co.

Storage Batteries.
American Battery Co.
Chicago Pneumatic Tool Oo.
Electric Storage Battery Co.
General Storage Battery Co.

See

Chicago Telephone Oo
Long Distance Tel. Mfg. Co.

Klein

Chicago Edison Co.
Gregory Electric Co.

Alpltftlietioaii iKntieaic o* Adverti»eir»etits

Western Electric Oo.

Telephone Service.

Tool*. Pneumatic.
Chicago Pneumatic Tool Oo.
Torches.

Rheostats.

Steel

Stromberg-Carlson TeL M.Co.
Wobco Supply Co.

Tools.

Rail Joint Company, The
Re-Winding—Repairs.

Staples.
Blake Signal

International Tel. Mfg. Oo.
Kellogg Swltchb. A Sun. Co.
Long Distance Tel. Mfg. Co.
North Electric Co.

(See Bolts, Toggle.)

Rail Joints.

Weston

Cook, Frank B.

Toggle

Machinery.

Shade Holders.
Jem Shade Holder

Central Electric Co.

Bissell Co..

Power Transmission

A

American EL Telephone Oo.
Automatic Electric Oo.
Bissell Co., The F.

Time Switches.

Portables.
Plume A Atwood Mfg.

Springs.
Mfg. Co.

Century Electric Co
Chicago Edison Co.

switches.
J. L.

Central Electric Co.

and Cables.)

Supplies, General Klec.
Bissell Co., The F.
Central Electric Co.

chines.
Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

Rubber Machinery.

Beardslee Chandelier Mfg. Co.
BlssellCo., The F.
Haller Machine Co.

Phosphor Bronze Sm. Co. Ltd.

Pipe Bending Ma-

Western Electric Co.

Westlnghouse El. A Mfg. Co.
Lamps, Incandescent—
Replaeers & Cleaners.
Haller Machine Co.

Flashers.

National Battery Co.
Wlllard Storage Bat. Co.

Wesco Supply Co.
Westlnghouse El.
Rosettes.
Pass A Seymour.

Matthews A Bros. W. N.
Lightning
„ Arresters.

A

Gould Storage Battery Co.

Bain, Foree A May.
Phosphor Bronze.

General Electric Co.
Novelty Ihcan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesoo Supply Co.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Gas and Elec.
Williamson

Patent Attorneys.

Seymour Mfg

Central Electric Co.

Electrical Instruments.
Bissell Co.,

Machinery.

Alton Machine Go.

American Electrical Works.

Schott, W. H.
Willis. G. M.

Fibre.

Bossert Elec. Const. Co.
Central Electric Co.

Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.

Cable Hangers.

Co., H. M.

Humphrey, Henry H.
Hunt* Co., Robt. W.
Jackson, D. C. A W. B.

Westlnghouse El. & Mfg. Co
Weston Electrical Inst. Co.

Cope, T. J

Contractor, Electric

Ajax Line Material Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

SponA chamberlain.
Boxes. Junction.

Cutter Elec.

Condensers, Electric.
Conduits.

Cord.

Wrigley Co.,Thos.

Books, BlectrlcaL,

and

Gest, G. M.

Central Electric Co.

Dixon Crucible

Insulating:

Splicing:.
Anti-Volt Mfg. Co.
Massachusetts Chemical Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

&

Engineering Const.

Commutator Com-

Central Electric Co.
Haines, J. Allen, Inc.

Bella,

Byllesby

Co.

Western Electric Co.

Annunciators.

flatteries

and Magnets.

Acme Wire

IPagje

S3

Okonlte

Co., The.

Phillips,

Eugene

F.

Phillips Insulated Wire Oo
Roebllng's Sons Co., J. A
Runzel-Lenz Elec. Mfg. Co.
Safety InB. Wire A Cable C
Simplex Electrical Co.

Standard Underground Cable
Co,

Wobco Supply Co.
Western Electric Company.

December
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The India Rubber
and Gutta Percha
Insulating Company

P and S

Sockets
break the current in

Mi

iij

11

two parts

*

simultaneously.

HALL OF RECORDS, NEW YORK CITY

Habirshaw Red Core Wire
Throughout
OFFICE AND

WORKS

YONKERS,

Installed

SALES DEPARTMENT

P and

S Sockets, therefore,
reduce one-half the
energy of the arc.

253 Broadway

N. Y.

NEW YORK

W. M. HABIRSHAW
President and General

of the circuit

Manager

J. B.

OLSON, Manager

CITY
of Sales

This saves wear and
tear.

./

STORAGE BATTERIES
OF THE

endure

"Unit Arntmttlatnr"
Type

expire.

iBatipry

(Enntrjantj

Electric Storage Batteries
YORK
CHICAGO
Buffalo, N. V.
Broadway
450 Old Colony Bldg.
Pacific Coast, 623 Sansome Street, San Francisco

Catch the idea

NEW
1606

while others

for All Purposes

WRITE FOR CATALOGUE, BULLETINS AND ESTIMATES

Jfaiinnal

That's one of the
reasons why P and S

?

/"

Pass

®
56

BOYD AVE.

SOLVAY,
Insulated

Electrical

Wires

A.

NEW YORK

CHICACO

:

CHI CAGO
SAN FRANCISCO

ROEBUNG'S SONS

171-173 Lake Street

N. Y., U. S. A.

Sales Offices

and Cables

JOHN

Seymour
—INC.—

GO.

Trenton, N. J.

WESTERN ELECTRICIAN

The

Modern

Idea

COMPLETE STOCK
PROMPT SHIPMENTS
COURTEOUS TREATMENT
THE BEST OF EVERYTHING OF

°<

December

8.

Doing Business Means
TO PROTECT THE TRADE
TO MAINTAIN PRICES
FOR HIGH CLASS ARTICLES,
PRICES ALWAYS THE LOWEST

ITS KIND

IT ABSOLUTELY
WE FOLLOW
THEREFORE
WE WANT AND WARRANT YOUR BUSINESS

The Dayton

American Electrical Heater Co.
American

Steel Clad Irons, Electrical

Heating Appa-

" Apple "

Ignition

Electrical Mfg. Co.
Apparatus,

Generators,

Storage

Batteries, etc.

ratus.

Bishop Gutta-Percha Company
Manufacturers of Rubber and Lead covered Wires and Cables of every description; Elevator Annunciand Lighting Cables, Special Rubber Insulated Wires and Cables, R. R. Signal Wire, etc.

ator, Control

Mfg. Co.

Clifton

The Elecfric Cable Company
VOLTAX " Insulated Wires and Cables, R. R. Signal

Clifton

"

pound, Rubber Tubing and Specialties.

Wire, Weather-proof Wire, Magnet Wire, Field and
Armature Coils, Rail Bonds, Voltax Insulating and Preserving Paint and Compound.

Insulating Tapes, Armature Tapes, Splicing
Compounds, Conduit, Auto Tape, Chatterton's Com-

The Reed
"

Stanley
Faraday

Bells,

KALAMOS"

&

Electrical

Cordage Co.

Insulated Wires, Battery Cords, Annunciator and Office Wires.

Wire & Telephone Co. of America

Patterson, Inc.

Simplex Annunciators, Matchless Flash-

light Novelties,Fielding Receptacles, Newcode Sockets

and

" Romeoid" Interior Telephone Wire, Rubber Covered
Wires, Magnet Wire, Bare Copper Wire, etc.

Receptacles, Competition Bells, Hubbell Floor Boxes, etc.

Schwarze Electric Company
"Universal" Bells, R. R. Signaling Apparatus

Western Representatives:

J. Allen

Haines,

324 Dearborn

inc.

St.,

Chicago, U.

S. A.

New and instructive catalogues
on request; also our 5X Ready
Reference List, the handiest
possible thing for you.

1906

:

December
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General Electric Company
Mercury Arc
Panels for
More

efficient

—

Rectifier
Charging Batteries

— Lower

—Simpler
—
way

operating cost

in op-

eration
Occupy less floor space In every
preferable to any other charging outfit

These panels are so designed that starting resistance is automatically cut out when starting switch is
released.

Tube

is

protected by

All large permanent
pensator steps.

its location back of panel.
adjustments are made by com-

Fine current adjustment throughout all parts of
charge without affecting efficiency is made possible by
use of regulating reactance.
The necessary amount of reactance used in the circuit is small and has no appreciable effect on the power
factor of the circuit.
The addition of these panels to the alternating current circuits of a central station means an inc ease in
desirable load, as batteries require many hours for
charging. The General Electric Company has developed
rectifier outfits for many classes of service, which are in
daily use charging automobile power and sparking batteries, telephone, telegraph and surgical batteries, and
in other ways furnishing direct current from alternating
current circuits.

Chicago Office

PRINCIPAL OFFICE:

flonadnock Building

Schenectady, N. Y.

Sales Offices in
all

Large

Cities
1070

IT IS

ti

SAID THAT CLADSTONE SAID:

ONLY A MINT CAN MAKE MONEY WITHOUT ADVERTISING'
IT IS

TRUE, WHETHER CLADSTONE SAID

IT

OR NOT.

COLUMBIA
ENCLOSED ARC

CARBONS

rvn

NATIONAL CARBON

CO.,

CLEVELAND,

$100,000 PENNA. CORPORATION

the'ORGANIZATION!
FIGHTING
INTERESTING QUOTATIONS
(DM, THIS IS NOT
ST.MARY'S INCANDESCENT LAMP CO.

ALL)

ST. MARYS. PA.

WESTERN ELECTRICIAN

IO

Edison Ready=to-Use
Electric Decorative Lighting Outfits
Excellent sellers during the holiday
season because they afford such a convenient and beautiful method of decorating the Christmas tree. Useful on
any occasion when decorative effects
are desired for home or public entertainments. They are durable because
made in a substantial manner from the

Of

For fuller details write our nearest district

all of

1906

Qualities, In any
at Lowest Prices

EUGENE MUNSELL AND CO.
NBW YORK and

CHICAGO

INSULATION ^t
Micanite, Llnotape,

Cloth and

8,

M.

C. Compound, Empire

i.

For Years

Paper.

.s

MICA INSULATOR

the

Standard.

CO.,

Originators

NEW YORK and CHICAGO

office, or

GENERAL ELECTRIC COMPANY
Main Lamp Sales Offices: Harrison, N.
Offices in

all

Form

MICA

best material.

The Edison outfit is approved by the
National Board of Fire Underwriters.

December

J.

the principal cities

YOU NEED IT!

nA\Tn work

»«¥/"T A
rjl I Al\ I I
/Y| I \j /\
**-*^
^^

V* mw *

the best materials and

CHICAGO MICA

is

wi " save y° u money in y°ur repair
as well as In your new machines.
It is good insulation— made out of

sold at reasonable prices.

VALPARAISO, IND.

CO.

Gale's Commutator

Compound.

For FLUCTUATING

The Only Article Thai Will Prevent Sparking.
Will keep the Commutator in good condition and prevent cutting.

50c. per stick.

85.00 per dozen.

Absolutely will not

Send

gum

FOB SALE BY ALL SUPPLY HOUSES OR
Sole Manufacture™,
ftfl
UUijRoom 411, Intw Ocean Bldg.. 130'Dearborn St.,
fit

MCLtlMAN
K||.|
a

GENERAL-

the brushes.

BROADWAY,

TRANSFORMERS

191 Fifth Ave.,

AND DEALERS

88-90-92 W.

JT*

LB»

In

Inint f*n
JUIIIl llU.,

use

c

in the

We

WASHINGTON STREET,

-

W.

CHICAGO

-

DETERIORATE. ESTABLISHED

for

Branch Selling Agencies;
Denver, Colo.;Pittsbnrg,Pa.;

Chicago, 111.; Cincinnati,
St.

Louis.Io.;

St.

0.,

Panl.Minn.

IE

YEARS. bDLD BY AGENTS AND DEALERS ALL OVER

R.

OSTRANDER &

THE WORLD

Chicago. SAM.rTRjyieiaco.

Z95.

E. Washington St. iNOIAMflPtlLIS.lHD.

CO.

Electric Signs

Electrical Supplies,

West.
fill

31th St.

CITY

Write
Catalog

U.S. METAL P0Lisn;rwH^ii

Manufacturers and Dealers
in all kinds of

Silver Magnet Wire

will

W.

NEW YORK

New York

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

carry the most comstock of Copper and

German

PIGNOLET

IN

BELDEN MAGNET WIRE
We

wfPlD
ifei

r^ ±dL^

Gen. Otllcts: 29

IETALS. 8b« N cmi:: iJhwYosh.

plete

alog of portable and switchboard voltmeters and ammeters,

J,

L. M.

\

Over

GAS, ELECTRIC AND COMBINATION FIXTURES

/:

ROCKET

78-80 Cortlandt St.

miles

manufacturer* of

VptT- AMMETER

Measure low and high voltages*
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for cat-

CHICAGO

CHAS. C. UMMACH,
BKC'V AND TREAS.

VOLT-

AMMETERS

25,000

WILLIAMSON & CO.

Y.

3-in-l

Reynolds Electric Flasher Mfg. Co.

LAFAYETTE, IND.

R.

N.

RECO FLASHERS
Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one,
Write us today tor particulars and prices. Also
pointers on electric signs.

LAFAYETTE ELECTRICAL MFC. CO.
I

sHICH-DUTY

CHICAGO.

HORNBERGER
RICHARD
PRESIDENT

PIJUR

STORAGE BATTERY CO

50c. tor trial aticfc.

rUIIIU 9

LOADS

Bells, Annunciators,

aL.nd

your small

Speaking Tubes,

orders as cheerfully as the
large ones and at reasonable prices.

22 DEY

Etc.

NEW YORK

ST.,

BELDEN MFG. CO.

Faotobt:
1431 to 1439 DeKalb Ate.,
Brooklyh, N. Y.

CHICACO

SEND FOR 600 PAGE CATALOGUE

Switchboard

FULTON STREET

Manufacturers

CO.
CHICAGO

Equipment Co.
PA.

ASK FOR NEW BULLETINS
CHICAGO: Francis Raymond

of

Electric Specialties in High

Grade Porcelain

BETHLEHEM,

CLEVELAND: Crosby, Craft & Co.

ready for shipment.

HALLER MACHINE
127

Breakers

ALL STANDARD TVPES AND BUILT
TO SPECIAL DESIGNS

The

for special circular of stock signs

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY

NEW TYPE
Circuit

Send

Letters

We

manufacture a beautiful quality of white, thoroughly vitrified,
tough porcelain, especially adapted to electrical purposes.
Correspondence solicited and prices quoted on application.

December
FRANK

WESTERN ELECTRICIAN

1906

8,

EUGENE

N. PHILLIPS, Pres.

R.

PHILLIPS, V. P. C. H. WAdENSEIL, Treas. C.R. REMINGTON,

11

Jr., Sec.

Gs£hcfigjzs

ifazf

£hC&

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,

The

5,

Stombaugh Guy Anchors
HAVE NO WELDS

K. I.

BARE AND INSULATED ELECTRIC WIRE,

The full rod is cast into the helix. Our experience
shown that welds are dangerous in rods of less than
one inch in diameter.
The rods of Stombaugh Guy Anchors are not weakened

ELECTRIC LIGHT LINE WIRE,

has

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

by holes for pins or rivets.

STOMBAUGH GUY ANCHORS
BORE INTO THE CROUND

CABLES FOR AERIAL AND UNDERGROUND USE.

WITHOUT DISTURBING THE

New Yore

Store, F. E. Donohoe, 26 Cortlandt St.
Chicago Store, E. H. Hammond, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES and FACTORIES, PH ILL! PSDALE R. I.

SOLID EARTH.
When

In at the proper depth they are set. The strain
can then be put on without fear of any back give. You
are sure.
An anchor is as strong as its weakest part.
Stombaugh Guy Anchors have no weak parts.

,

Showing the

SPOT
gj&sowsporcai^

5,

6

and 7

in. style.

N.

MATTHEWS
&
MANUFACTURERS

203

N.

Holds 12,500, 15,000 and
17,500 lbs. respectively.

W.

with Street Railway.
Electric Light and Telephone Companies.

Eastern Office:

Popular

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

2nd

203

NATIONAL CODE STANDARD

No. SB Deep.

Box

for

Outlet and Junction
Lath and Plaster

Chicago Office: 167

I.

THE

SERVICE

is

Battery and the
given by the

INOANDESQENT

what

is

you

offer
class

first

in a
always

ROCK ISLAND

—

Made

of the right material by exand subjected to thoro tests,
every Rock Island CELL that leaves

our factory

reasonable price
and
that price is less than

"up

Lamp
Ours
but

to you,"

Island

Mr.

a

New Lamp,

we know

ness,

and we

will

the busius

(jive

a trial

prove our

proposition so you will
stay with us.
As we mean business and want
your trade, we urge you to "look
us up."to investigate us fully,
financially and otherwise, and we,
therefore, refer you to the First
National Bank of Emporium, Pa.,

and the Farmers & Merchants Bank
of St. Marys, Pa.

really given a certifi-

cate of character, for our trademark
as good as a warranty deed for
BBtap dependability.
In our laboratory the limits of perfection in careful manufacture have
been reached.
ISLAND

ROCK

Buyer.
is

is

is

price."
It is

DRY CELLS
RANK FIRST

have proved

LAMP CO.
Emporium, Pa.
ALVIN & JACKSON, Western Sales
Agents,

502 Monadnock
Chicago,

III.

Block,

trician published

1042

pages of
matter and

reading

STRENGTH AND

DURABILITY.
The heart of the Rock Island is sound, and not only
IN

but constant tension is assured by its use.
Our standard No. 8 for all high class work gasohas
line and gas engines, and telephone exchanges
given eminent satisfaction. Standard No. 6 is the battery for general purposes. No. % costs more, but is really
cheaper because it lasts longer.
Department A will be glad to
rush you a sample barrel. Write
long

1575 illustrations.
This

3126 columns

is

3,000,000

or about

words.

Equivalent in

amount

to

23 average

exhaustive tests to

in

$2

technical

On

the

life

——

•

NOVELTY INCANDESCENT

Elec-

perts

at a

the "association

The Western

LARGE

DRY CELLS

a strictly

lamp

In 1905

wanted

best service is

NEW PATENT

We

UTICA, K. Y.

S. Ganal.St.

DISSECTING A BATTERY

LAMP!

Our boxes are drawn from one
piece of sheet steel under heavy
pressure which renders them absolutely indestructible.
Send for
new booklet.

Bossert Electric Construction Co.

Wire Co.
R.

Boxes

Steel

reaming.

and Samples on Application.

and Factory: PAWTUCKET,

NEW YORK

Save time and money over cast
iron boxes, which require filing or

and Ideal Wire.

Office

LOUIS

Taylor BIdg., Cortlandt St.,

Drawn

Slow -Burning Weatherprooi

Phillips Insulated

ST.

-

St.,

BRO.

Bossert

"0. K." Weatherproof Wire,

Prices

6 and 7 inch

Books.

book basis $46

worth given

for

$3.

you

are not a sub-

scriber,

send in your

If

order

now.

for prices.

Rock

Island Battery

9th and

Sycamore

CINCINNATI,

Co.

Streets

O.

Western
507 Marquette

Electrician
Building, Chicago

A

WESTERN ELECTRICIAN

12

MACGOVERN &

and ROSSITER,
WASTED, FOB SALE
WAIST COIiUSUS advertise-

similar

ments (so words or

an

$1.30

/ess),

words jc

additional

insertion;

each.
advertise-

POSITION WANTED

ments {Jo words or less), $1.00 an
sertion; additional words 2c each.

in-

WANTED

POSITION

As superintendent or electrician ot light and
power plant; over 18 years' experience with
A. C. and D. C. apparatus, wiring and construction work; 20 years' experience with
boilers, engines and waterworks; am now employed, but desire to make a change. Address
Box 675, care Western Electrician, 507 Marquette Building, Chicago.

WANTED

ELECTRICAL AN»» STEAM MA-

the same apparatus purchased from
the manufacturers.
DIRECT tOISIBECTED A. C. UNITS.
6770—400 K. W. Westinghouse generator .60
cycles, 2-phase, 1,150 voli. 150 KPvi,
direct connected to Williams vertical

non-condensing engine 18x26.
K. W. General Electric generator. 60
cycles, mono-cyclic, 2.400 volt, 200 RPM.
direct connected to Ames horizontal, compound engine, 15* and 26x18.
8659—150 K. W. Westinghouse. 60 cycles single phase, 2,200 Volt. 257 RPM. direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

6399—250

type A.

FOR SALE
One
One

JAMES

|

I

Lights
900 Westing-house, 45 K.W., single phase.
1200 Westinghouee, 60 K.W„ two-phase, 1100 volts.
1600 General Electric, 76 K.W., three-phase, 2200

1

1600

1600

75

K.W., three-phase,

75

K.W., two-phase,

Warren -Med berry,

^»
^» ^» ^» ^»
*y» ^» ^» ^»
^m ^» ^y» ^»
^» T>» ^» t>»
«y» >» *,« «,»
^» ^» *>« ^»
^» v» v»

yy
V»
^*
^»

3300

V»

1100 or

"V»

2200 volts.
1500

1

2500

1

5000

75 K.W., two-phase, 1100 or 2200
volts.
Gen'I Electric, 125 K.W., three-phase type.
revolving
field.
T B,
Weatinghouse, 250 K.W., three-ph., revolving
field, 6000 volts.

Weatinghouse,

125

TO

V»

Machinery For All Power Station
Purposes.

oo,

l»l;

New York

and

you are paying much more for lighting
current these dark winter days than it would cost you to
make twice the current you use ?
The best way for us to prove this is to ask you to install
a Northern Generator and see for yourself. Drive it by
For
either gas, gasoline, kerosene, alcohol or steam engine.
internal combustion engine drive we build dynamos with
flywheels giving good steady light and power no matter

day

of

and

and Lincoln

BETTER GET A COPY.

CO.

OFFERED
LOCATIONS

—

MANUFACTURERS
MADISON. WIS U S. A
.

OFFICES:
801 Land Title

Bldg., Philadelphia
1236 Wells Bldg., Milwaukee, '/Vis.
2
E. Fifth St., St Paul, Minn.
425 Monadnock Block, Chicago
403-406 Atlas Bldg., 604 Mission
29 Broadway, New York
200 Equitable Bldg., Boston
St., San Francisco, Cal.
I

WITH
Satisfactory Inducements,

Northern machines are noted for their compactness,
ruggedness, simplicity and economical operation.
Motors
to meet all requirements.

Favorable

ARC LAMP

IRON

New and 2nd Hand

POLES,

BRACKETS, ETC.
MOTT

THE

WE CLEAN, REPAIR AND RENEW

NEW YORK

LEATHER PRESERVER MFG. CORP.
27 W. MONROP * T -. cmr « no

CO.

Sts.

Pork

PI.

and

14

YAZOO
For

for

Everybody
CHICAQO:
Ave

118 Filth

St.

Factories: Jersey Glty,

N.

J.;

Ravenna.

Ohio

and Difficult Dies
and tools, heavy punch press and sheer
work, accurate machine and novelty
construction. MULTI-VENDING CO.,
198 S. Clinton Street, Chicago, 111.

31

Complicated

P«»

C.

J.

^

As your
read,

you

R. R.

CLAIR,

118 Liberty St.,

New

for

111,

& SON

catalogue

No 6

of

TOOLS

For Electrical Worker*

The more a man advertises, .the greater his busiThe greater his business, the more he
ness.

£™j:

advertises.

ad in the Western Electrician will be
will never be blue.

INSULATING COMPOUND

TRADE-MARKS on our tagi. We also

and Line Builders.
MATHIAS KLEIN & SONS.
81

W

Van Buren

Chicago,

St.

S8II ?K1fcVTY Interest
[

For Pot-Heads, Wire JolntB, Armatures, Field

III.

3

YOU?
Colls, etc.

Write for Particulars.
Arvtl-Volt Mft>. Co.. 72 and 74 WabasK Ave.. Chicago

Raven Black Core

manufacture

Crimshaw and Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

MAIN OFFICE:
ft

Park Row, Chicago,

M.KLEIN
2c

Raven White Core

Inspection and carry the above

116

I

new
stamp
MOTORS AND CEILING FANS Send
KLEIN'S
ST. LOUIS, MO.

ALlXti'VoH_

NEW YORK
IM.

MISSISSIPPI VALLEY

MANUFACTURERS OP

Union So., N. Y.
304 Wabash Ave., Chicago.
25 Clerkenwell Road. LONDON, E. C.

Grlmshaw

OUR WIRES

&

full

SINGLE-PHASE SELF-STMTIM

worthy of all batteries but delivers the greatest amount
of energy for tLe least cost.
Tell us for what use you wish electrical energy
and we will tell you which Edison battery you
need, how many and the cost.
L° k

Edison Mfg. Co., 0R A N

*LL

R.

information and descriptive pamphlet address

CENTURY ELECTRIC CO.

difference between dry ce'l batterand EtlUoii Primary Balterlet*
is the difference between chance and
certainty. The first thing to know of
a battery is what to expect of It. With
a dry cell there is no knowing. With
the Edison you know exactly. The
Edison is not only the most trust-

Electrical Supply Co.

Murray

R.

Industrial Commissioner,

NEW YORK:
17

Communities,

AND THE

OLD BELTS.

ies

Electrical

Rates,

Conditions,

THE ILLINOIS CENTRAL

LEATHER BELTS

WORKS

J. L.
IRON
Fifth Avl. and Seventeenth St.

The

Something

Freight

Labor

ON THE LINES OF

CHICAGO
Manhattan

Elliott

Healthful

We

GREGORY ELECTRIC

waive technicalities and inWoods, Superintend-

to

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

illustrates and describes
economical lighting equipments.

DISTRICT

twelve o'clock

1906, at

tary.

Our Bulletin No. 2550

ENGINEERS

December,

Subsequent
noon, and publicly opened.
proposals will be received for the other
apparatus, and the date of opening will
be stated in the specifications. Applications for plans and specifications may be
made at once, and the issuance will be
in the discretion of the Superintendent.
Bidders will be required in the first instance to furnish with their proposal a
certified check or surety bond in the sum
of five per cent of the amount of their
bid. A certified check in the sum of
$50.00 will be required as a guarantee for
the return of plans and specifications.
The right is reserved to reject any or all

the engine runs.

NORTHERN ELECTRICAL MFG.

equipment

ent U. S. Capitol Building and Grounds.
Approved: E. A. HITCHCOCK, Secre-

YOU KNOW

how unsteady

switchboard

complete

will be received and opened at
the above office on Wednesday, the 26th

therefor,

CYCLES

133

are now located in our new shops, the
largest Repair Shops in this country. Send
for our lonthly Bargain Sheet showing complete stock with net prices.

Cor. 16th

DO

INTERIOR,

November 21, 1906. Pursuant to the directions of the Commission of the House
of Representatives, etc., advertisement is
hereby made for sealed proposals (in duplicate) for the furnishing and erection
of apparatus to completely equip the
heating, lighting and power plant for
the Capitol building and other buildings,
which apparatus will consist of engines,
generators, switchboards, boilers, pumps,
condensers, steam fitting and all other
necessary appliances to connect the same
in the several parts, and for complete
sub-station apparatus for the various
buildings.
Proposals for the first section
of the work, that is. for prime movers
and generators and sub-station apparatus

formalities.

801

1906

8,

Office of Superintendent U. S. Capitol
Building and Grounds, Washington, D. C,

Good

Lights
Westinghouee, 16 K.W., latest type.
Westlnghouse, CO K.W., 1100 volts.
General Electric, A, 60, 1100 volts.
Wood, 100 K.W., type W. A. L.
Westlnghouse, 120 K.W., 1100 or 2200 volts.
General Electric, 120 K.W., type A S., 2200 v.
General Electric, 120 KW., type A, 120.
Stanley, inductor type 150 K.W., two-phase.

1

v

»,»

900
1200
1200
2000
240
2400
2400
3000

1

|

T>« ^>» T>«

volts.

General Electric,

*>» *T» *>«

LIGHTING
CURRENT ?

volts.

1

single-pbase, 2-

pnase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low pric, s.

8-100-900.

WHY PAY SO
MUCH FOR

BROADWAY.

206

GRAHAM,

A.

^»

?*»

ALTERNATORS-60 CYCLES

I
1

25-cycle, 60-cycle, 133-cycle,

DEPARTMENT OF THE

bids,

For Sale— Bargains

1

ALTERNATING CURRENT MOTORS.

515 RPM.

l^vvvvj

Acme Vertical engine.

10x12

3

Westinghouse, 1,100-2,200
12-120-1375.
1344— 90 K. W. General Electric, 2,300 vol-,
type A-6, class 12-90-1250.
volts, class

and engines.
35 K. W. 220-volt 4-pole generator,

and 400 horse Berry man heaters, 18x36-inCh AUis Corliss engine,

1

volts.

1279—120 K. W.

Electric. 2,300 ^olts

ittery

150

2

T. B.. class

62 K. W. 250-volt, one 50 K. W.
125-volt direct-connected dynamos

One 14k81x10 Worthington pump,

1

10-75 900.

I25-I33-Cycle, Single- Phase.
6300-300 K. W. Westinghouse, 1,100-2,300

K. W. Thomson-Houston, 2,200 volt,

class A-70,

direct connected to 50-horsepower
Nash gasoline engine.
Two 25 K. W. and three 45 K. W. 125volt Edison machines.
One 17 K. W. 125-volt 4-pole generator.

a
2

volts, type A. M., class 12-150-600.

class 12-150-600.

1448—70

Inc.

1219—75 K.W. Westinghouse, 2,2u0 volt, c)as«

A. C. GENERATORS 60Cycle, 3-Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
151 7—150 K. W. General Electric, type A. T.,
1136-100 K. W. General

CO.,

60-Cycle, si- Phase.
1763—240 K. W. Stanley, 1,200-2,400 volt, 450
RPM.
1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232— 75 K W. Westinghouse 2,200 voit, 720
RPM.
60-Cycle, f ingle- Phase.
7546— Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 180 K.W. General Electric, 1,040
volt, type A. S.,form A, 600 RPM.
1823-150 K. W. General Electric. 1.040-1,150

CHINERY, GUARANTEE!), and at a
PRICE considerably lower than for

BELTED

Capable traveling salesman, established terriGood proposition lor
tory in central states.
Address Box 674, care Western
right man.
Electrician, 507 Marquette Building, Chicago.

December

York.

BRANCHFS-.
DKAntncs..

92 Desplalnea

SAN FRANCISCO;

BOSTON:

CnlCAUO:
,

St.

766 Folsom

7 Otis St.

St.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN
Migh-Crado Machine
Work

of All

Kinds

Correspondence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

December

8,

WESTERN ELECTRICIAN

iyo6

CLEAN BOILERS
keeps

it

off,

stops corrosion

and foaming.

SALEM. OHIO.

&
**.

-xa/ivi.

BUCKEYE ENGINE

Dearborn Water Treatment
made

Send gallon

DEARBORN DRUG
226-234 Postal Telegraph Building, CHICACO, ILL.

13

suit the

to

of water for analysis.

CHEMICAL WORKS

EDOAR,

Telephone: Harrison 3930 and 3931,

German

Co.

case takes off the scale,

U.S.A.

Dixon's Pure
Flake Graphite

Silver

in sheet, wire,

rods

A small

quantity of Dixon's
Graphite mixed with any oil
or grease improves its lubri-

blanks, etc.

Phosphor Bronze

cating quality and durability

Nickel and Copper Anodes

Get free sample 125-C.

100 per cent.

THE SEYMOUR MFG. CO.
Box

IN

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

rademarks

The Phosphor

.

7'fi(

/\
LTa\_

Farrand Bros., proprietors of the Lakeside
Stock Farm, Colon, Michigan, write: "Our engine
has run nine years without trouble, but all machinery is bound to wear out."
They then ask for
platinum with which to tip the electrodes, a trifling
Nine years and just beand Inexpensive repair.
ginning to need attention. The average life of the
cheaper makes is about five years. There Is a
moral In this for the prospective buyer, Get the
" Otto " for long life, and no trouble.

Bronze SmeltingCo.Qmited,

— DELTA

Jbfu
1 jO /i 1 v/TMu*.A;.,.,vir"

—

METAL

—

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

OTTO GA5 ENGINE WORKS, Phila.Pa.

FOR CATALOGUE,
ASDRISS

JEFFREYJaCIUNllY-

THE JEFFREY MFG.
COLUMBUS.

STANDARD DF THE WORLD

CO.

0.

TRANSFORMERS
KUHLMAN ELECTRIC

ELKHART,

CO.,

Inquire the Price
of

Fuel or Crude Oil

IND.

delivered to your plant. Figure
that we will guarantee the fuel
consumption of the Diesel Oil
Engine not to exceed 8-iOOgal.
per brake horsepower hour.
Compare that with your present power costs and see the
enormous economy of theDiesel
plant over steam, gas, gasoline
or kerosene engines.

Before TwiBting

A PERMANENTLY PERFECT JOINT
Is

an assured fact

if

you

use

Cook's Self-Welding Wire Joint
After Twistiiiu'

No

No

^IW\ carry
corrosion.
Free sample will convince you.

air spaces.

any

voltage.

Manufacturer
236 W. Lake

"^raol^^g. Qool^.

Street

CHICAGO

COOK'S JOINT5.

Send
free

lor

upon

our descriptive literature with data and records of performances.

write

will

confer a favor upon the advertiser by telling him—when you

him - that you saw hi* ad.

In the

Mailed

request.

American Diesel Engine
You

-JERSEY CITY. N.J.

Unsolicited Praise

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE, RODS, SHEETS, etc.

]

JOSEPH DIXON CRUCIBLE CO.

SEYMOUR, CONN.

OTTO ENGINE S

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

667.

Western

Office.

Co.,

1 1

Broadway, N. Y. City

Terminal Traction Building, Indianapolis, Ind.

Western Electrician.

SAMSON TURBINE
The

QUICKER

the

LOWER

quicker speed
turbine built.

the

SPEED

its

COST.

for.

a

If

given

you expect

of

The

a GENERATOR
SAMSOM has a

power, than

any other

DIRECT CONNECT
we can certainly SAVE
to

generator to turbine shaft,,
you considerable EXPENSE

THE JAMES LEFFEL &

in

your

installation.

GO., 307 Lagonda

Street, Springfield, Ohio, U. S. A.
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Reduced Telephone Rates
IN CHICAGO
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8,

1906

QUALITY
IS

of first

importance and

essential
service

is

efficient

to

and

reliable

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:

Estimates

Also complete

promptly

systems for

per month
$5.00
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

furnished on

systems for

interurban

RESIDENCE RATES WITH UNLIMITED

manufactur-

railways,

ing plants,

mining sys-

hotels, etc.

tems, etc.

50

calls

:

:

:

SERVICE:
Two-party

:

line

electric

#75.00 per
60.00 per

:

:

annum
annum

NICKEL SERVICE:

Iron Box Hotel Type

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 15 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
Direct
Direct

and

:

:

Single line

steam,

complete

Telephone

line,

:

:

Designers and Builders of Telephone Apparatus of
the Highest Grade for all classes of service. Our knowledge and experience are at your command.

:

Write to-day for booklet 102-E.

CHICAGO TELEPHONE COMPANY,
203 Washington

Street, Chicago.

ROCHESTER,

The
Engineering* Construction
and Securities Co.
MAKES A SPECIALTY OF THE

Building and Financing of Electric
Light

Stromberg- Carlson Telephone

and Street Railway
Properties

Mfg.

CHICAGO,

N. Y.

Go.
ILL.

ELECTRO-MAGNETS

MmttBm

MnMTtC MCHIM

NewSYork Address, 100 Broadway
Pittsburg Address, 355 5th Avenue
Chicago Address, 171 La Salle

St.

ftccounn/werjr.

im^m,

Af/iaWsrcd

\\*\

December
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IS

YOU WOULDN'T START
A HORSE CAR LINE
in this age of electric cars

?

Not

if

you wanted

to

make money out

KELLOGG
TELEPHONES

of the

business of transportation.

ARE

Then why should you start a manual telephone exchange in this age of
if you want to make money out of the telephone business ?
The automatic system of telephony bears the same relation to the manual

automatics,

system that the

electric car

does to the horse car.

telephone development, as the electric car

It

DISTINCTIVE

the apotheosis of

is

of transportation development.

is

The automatic telephone system produces the

best service

more economically

They are not

than indifferent service can be produced with manual equipment.

There

is

"JUST TELEPHONES"

no more question as to the relative popularity of the automatic and

manual telephone service where the two kinds are in competition than there

is

as to the relative popularity of the trolley car and the horse car.

And,

as for the securities

—the

same comparison may be applied with

Our many

We think

the same results.

Our automatic system has been adopted
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.

Auburn, N.

Hastings,

Y.

Germany.

Buxton, Iowa.
Cadillac, Mich.

Champaign,

111.

Cbicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Olive,

Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

Santa Monica, Cal.
Sioux City, Iowa.
South Bend. Ind.
Spokane, Wash.
Springfield, Mo.
St. Marys, Ohio.
Tacoma, Wash.
Toronto Jet., Can.
Traverse City, Mich.

Urbana,

Bedford, Mass.
Oakland, Cal.
Ocean Park. Cal.
Tentwater, Mich.
Portland, Me.
Portland, Ore.
N.

customers say there are "none so good."

and our Catalogs

for » Bulletin No. 8-F."

111.

Correspondence

Westerly, R.

DRY

I.

B.,

Can.

.T.

CHICAGO,

Co.

KELLOGG SWITCHBOARD & SUPPLY GO.
STS.,

CHICAGO,

ILL.

BRANCHES
PHILADELPHIA, PA.
Key atone Tel. Bldg.

LOS ANOELES, CAL.
318 W. Second St.

CLEVELAND. OHIO
Electric Bldg.

U. S. A.

»

YOUR COILS
BY VACUUM

AND
IMPREGNATE
E qn«te

(Cables— Transformers— Magnet Coils— Armatures)
OVER 700 APPARATUSES IN USE-"PASSBURG" SYSTEM
LARGEST ELECTRICAL FACTORIES IN U. S. NOW USE

J. P.

solicited.

Wilmington, Del.

Woodstock, N.

Automatic Electric
Sts.,

show you why.

your* for the asking.

Wausau, Wis.

CONGRESS AND GREEN

Van Buren and Morgan

will

It's

MANUFACTURERS OF
Telephone Switchboards of every size and description for common battery and magneto systems. Telephones of every description. Telephone and Line Supplies. Switchboard Cables.
WIRES-POLES— LAMPS

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.

111.

New

Princeton,

so, too,

Richmond, Ind.

Neb.

Hazletoh, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton. Minn.
Lewiston. Me.
Lincoln. Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marlanao, Cuba.
Marlon, Ind.
Medford, Wis.
Miamisburg, Ohio.

Mount

Send

in the following cities:

Havana. Cuba.

Battle Creek, Mich.
Bellingham, Wash.
Berlin,

satisfied

IT.

DEVINE CO., BUFFALO, N.Y.

iUNZEL-LENZ ELECTRIC MFG. CO.
MANUFACTURERS

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING
and POT-HEADS
-IOI

South Clinton

St.

-

-

CHICAGO,

-

ILL.

428 MOONEY-BRISBANE BLDC.

BURINS

DESK TELEPHONE
$*

Brackets

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
You Are
a Regular

So,

If

We

Manufacture

Customer

COMPLETE TELEPHONE
PLANTS

If

Not, Will

You

Allow Us to Send a

Sample?
SEND FOR JUNE BULLETIN X

American Electric Telephone Co.
State

and Sixty-Fourth

Streets

CHICAGO, ILLINOIS

INTERNATIONAL TELEPHONE MFC. CO.

CHICAGO

.
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Bulterfield Construction

Xhe Arnold Company

Co.Jhe

Telephone Contractors
Cable Construction and Underground Con-

ENGINEERS-CONSTRUCTORS

ELECTRICAL- CIVIL- MECHANICAL
81 LASALLt STREET

BADT,

Chicago,
Reaper Block,
Telephone Central 4585

326,

111

G. M.

H. B.

W. E. BAK.EB

E.
ENGINEERS

SARGENT & LUNDY,

BROS.,

ENGINEERS,
RAILWAY EXCHANGE,
Cor. Jackson and Michigan Boulevards,

CHICAGO.
Frederick Sargent.

A. D.

Lundy,

Henry H.,
CONSULTING ENGINEER,

Humphrey,

BISHOP

Central Lighting Stations.
Electric Power Transmission.

NEW YORK

St.,

MECHANICAL AND

Suite 301 Chemical Building,
ST. LOUIS, U. S. A.

CHICAGO.

ELECTRIC RAILWAYS,
27 William

1906

ELECTEICAL ENGINEERS,

i8o4-38o6-i8o8-i8xo-x8i2 Fisher Building,

& CO.

BAKER, W.

CONSULTING*,

ee Bro»dw»T
New Yorm

Monongahele, Bank Bldg., Plttiburg.
Norfolk House, Cannon St., London.

Monadnock, Chicago

8,

RUEBEL & WELLS,'

;

Contracting Electrical Engineers,
Lighting, Power, Railways,

Consulting Engineers.

Experts.

1131 Ths Rookery,

KOHLER

F. B.

WILLIS,
1504

Room

Robert W. Hunt & Co,
ENGINEERS
Chicago.

duit Construction a Specialty

I

CHICAGO

December

Suite

1505

Chemical Bldg-, ST. LOUIS.

SB
MECHANICAL,

Engineering

ELECTRICAL,
STEAM,

D. C.

& WM.

CIVIL.

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses la Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses, Send
for catalogue Mention course in which interested.
HIGHLAND PARK COLLEGE, DES MOINES, lOWn

B.

GET BUSY!

JACKSON,

SAVE YOURSELF TROUBLE.

MEMBERS
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
AMERICAN SOCIETY OF MECHANICAL ENGINEERS
AMERICAN SOCIETY OF CIVIL ENGINEERS

EXPERTS.

ENGINEERS.

Madison, Wis.

Put Your Wires Underground.
277 Broadway,

NEW YORK

C. M.

GEST

Union Trust Bldg.,

Quick

Coupling

Conduit

Patent

Cope's
Remember

CINCINNATI

Rod

these rods have no tost

notion.
of Steel and
in the best possible manner.

These -Couplings are
ore

made

Write for list ofpersons using met*
rods— 26,000 sold since May 1902. Mad*
in 3 It- and 4 ft. lengths.
Price, 3 It. 75 cents. i it. 8^ cent?
Patented February

T.
3244 North

OOI

J,

PHILADELPHIA. PA

Fifteenth Street

29
YEARS
XRERIEvIM

THAT

WRITE FOR THE STORY OF "DISTRICT STEAM HEATINC

VI
HOI EL
LOCKPOI !T
"Flexduct"

is tha.t

IM
IM.

Dl

IS

WHY WE

UNDER-

GROUND

SYSTEM

HEATING

OMI SAGO,

in

a.11

HAVE THE

MOST PERFECT

MONAI INOCK

V

high standard required

24, 1903.

high-class work.

It is

very

flexible, a.

II

high insulation and indestructible

FLEXIBLE CONDUIT
"Flexduct" the National Code Standard.

It

....

does not deteriorate,

always

usa.ble to highest degree

NATIONAL HETAL HOLDING
Fulton Building.

CO.
PITTSBURG. PA

,

December

8.
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Have YOU read the

NEW DYNAMO TENDERS'

17

The Care and Management

By

Here

BADTT

Power
Plants
NORMAN

Electric

HAND-BOOK
By F. B.

of

is

H.

SCHNEIDER

a Book Every Steam and Electrical
Engineer Should Have
Because

NOT,

IF

Dynamo
out

it deals practically with
management of
care and
power plants; direct and alternating current motors have been
given a special chapter and modern forms of starting rheostats
are described at length.
There are special chapters on
the electrical current, standard

WHY NOT?

the

tenders cannot get along with-

it.

Sent prepaid on receipt of price, ti.oo.

4MERIC/VM

TCOISDUIT COMPANY 1
SOI MARQUETTE Bl_DG.,GH\CM30.
BROADWAY,
336 MAOX St
NEW YORK.
LOSANQEVES.

wiring with formulas and tables,
etc., direct and alternating cur-

'

170

ELECTRICIAN PUBLISHING CO.,
507 Marquette

Building,

•

CHICAGO.

rent dynamos, motors and motor
starters, testing electric lamps

and dynamos and measuring

ORANGEBURG

290 PAGES, 203 ILLUSTRATIONS

FIBRE CONDUIT
THE FIBRE CONDUIT COMPANY
St.

Leather,
Gilt

Edges

Round
.

.

A« p>«|
ybiuU

ELECTRICAL INSTRUMENTS AND TESTING

Systems
ORANGEBURG,

Limp
Comers,

Full

THE LATEST AUTHORITY ON

For Underground

Boston Office: No. 110 State

in-

struments, storage batteries, engineering notes, belts, pulleys,
horsepower, etc.

N. Y.

Chicago Office: No. 1760 Monadnock Bldg.

This is another practical book by N. H. Schneider. The tests given are men
as occur every day in the engine room, power house, telephone exchange, cable
laying and constructor's work in the field. 210 pages, over loo illustrations and
Full limp leather. $2.00 postpaid.
tables.

CHAMBERLAIN
SPON &
NEW
W
Department

Write for Catalogue

E, 123-125 Liberty Street,

YORK

NOW READY!
WESTERN ELECTRICIAN'S

MOONLIGHT SCHEDULE
FOR 1907.
TEN CENTS A OOF* Y.
Electrician Publishing Co.,
507

MARQUETTE BUILDING,

CHICAGO.

^mmm.m^iiuiiauiuiuu.iuiimauii.M^aua.iu^^
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p

BERTHOLD

POLES.
WHITE CEDAR,

ft

TIES.

JENNINGS,

ST. LOUIS.

RED CEDAR,
CYPRESS.

Idaho Cedar Poles

OAK, CYPRES8 and

Chemical Building-

YELLOW

PINE.

PACIFIC

COAST POLE

SPOKANE, WASH.

CO.

The Lindsley Brothers Company
Producers and Shippers of

WESTERN CEDAR POLES
And Manufacturers

of

RED FIR GROSS ARMS

WASHINGTON

SPOKANE

KELLOCC-cedar
Switchboard & Supply Co.
CHICAGO,

ILLINOIS

::

POLES

WRI

MICHIGAN WHITE CEDAR P%^l
BEST TO LAST.
40,000 Poles
stock.
W*
* ^J
^"
April
We
been
the Cedar Pole and. Tie business
years
yearsW. C. STERLING & SON CO.,
100,000-150,000 after
in

^o o kl°t% o.

POLES

in

haiVe

C DA

US

1st.

ss

25

and

LE

Cedar
Practical Running of

?£DAR POLES

lO Cents.

Established 1862

WM. MUELLER COMPANY

Catalogue of mechanical and electrical boolrj
free.

, -f:'°

Bay City

Dynamos.

motors.

I»«?lo©,

BLANEY, MICH.
SEVEN DISTRIBUTIN G YARDS

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg., Chicago.

7

yard.

MONROE, MICH.

Poles

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

A little booklet on the care and the locating
and remedying of troubles in dynamos and

TIES

50,000 Trolley Ties at

TORREY
CEDAR CO.,

FOOT TROLLEY TIES

Michigan White Cedar Stock
Low Price. Quick Shipment
Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices
Special

POLES,
POSTS,

CEDAR

PERREZO & SONS

POLM^
ARVPDLES
STcec
W C.H.WORCESTER
8PI0IAL PR|OE«

•Producers
r

TIES

Wholesalers
arj
of White Cedar

nnril
and

i

Daggett, Michigan

^ Produces

H

""

ON SHALL

CO.

COprofOUrTELEQRAPHCOPEPOROEP*RPHOPUCTSJ

•"

Yards

"\

ZfesMicliLAnssMicn."
Iffaiisiitf

flnfonajon

V^rorfePdilgaWg/

LOUD'S SONS CO., Au Sable, Mich.

N. M.

POLES TIES
POSTS
WE WANT

THE PORTER CEDAR (9
SAGINAW. MICH.

YOUR INQUIRIES ALWAYS

POLE DEALERS ADVERTISING
IN
THE WESTERN ELEC
TRICIAN OBTAIN MOST EXCEL
LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES
TRY A CARD.

Cross Arms
in Toledo
stock, yellow pine, for quick

shipment

READ BOOKS
Special prices on standard

10

ft.

on

We

10 pin.

Subjects, and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

507 Marquette Bldg., Chicago.

The F. Hissell Company. To ledo,

USE
I

WANT" THE N

F YOU
•

WHILE

IT

IS

EWS

The Holden Guy=Anchor

NEWS, READ THE

NONE BETTER

WESTERN ELECTRICIAN

?ri

n

The rods are of one piece
No welds nor threads to weaken them
Greatest surface In ground

SIM

ELECTRIC
Catalog

A

15 -inch Anchor squares up in a 6 -inch
hole, over 55 square inches in solid earth

HEATING APPARATUS
"R"

Pat. Jan. 9,

1906

Write for Circular

on Electric Heating FREE.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAY

MOST INEXPENSIVE AND
BEST ANCHOR MADE

Simplex Electric Heating

Co.,""?

THE HOLDEN ANCHOR
6

Manufacturers

DBS MOINES. IOWA

CO.

December
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Thawing Apparatus

The Time

Buy

to

Do not wait

Now

is

for the first

blizzard to freeze things

up

We

manufacture two outfits, one for heavy service,
comprising a specially designed choke coil, used in
connection with the primaries of a standard transformer, and one for lighter service, a transformer
adapted for suitable secondary voltage adjustments,
and intended to be used directly on the primary
mains.
Both outfits are light in weight, and easy
and safe to handle.

Choke

Coil used in connection with
a standard transformer for
outdoor service

Thawing Transformer

Westinghouse
Atlanta
Boston
Baltimore
For Canada:

Buffalo

Cleveland

Chicago

Dallas

Electric
Detroit

-

Los Angeles

Cincinnati
Denver
Minneapolis
Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

THE THOUSAND THINGS YOU
CAN DO WITH

CONDULETS
MAKE CONDUIT WORK
CHEAPER AND BETTER

&

Mfg. Co.

New Orleans
New York

Pittsburg
St.

Philadelphia

Mexico, G.

for indoor service

Louis

Salt

&

O. Braniff

San Francisco
Seattle

Lake City

&

Co., City of

Syracuse
Mexico.

DUNCAN

M

FOR

How

DIRECT CURRENTS

service wires are entered

ALTERNATING CURRENTS

through our weatherproof entrance

CON DULET.

Weath-

erproof feature maintained in
either

horizontal

READ

or vertical

WATT HOURS
KILOWATT HOURS

position.

Remember, you

can't

IN

do a

good conduit job without

OR

Conclulets

DOLLAR AND CENTS
CQM0ULEI SIXGESriOit

nut
CWUSE

6

kids COMMIT

SEND FOR BULLETINS

CROUSE-HINDS CO.
70 W.
NEW YORK

JACKSON BOULEVARD
CHICAGO, ILL.
SYRACUSE

DUNCAN ELECTRIC MFC.
CINCINNATI

LAFAYETTE,

IND.

CO.

WESTERN ELECTRICIAN

Id

December

Some Samples of Low Voltage

8,

Materials

For Electric Railway Lines

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver
Canadian Westinghouse Co.,

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

Pittsburg

Philadelphia

Mexico, G.

&

Louis

San Francisco

Seattle
Salt Lake City
Syracuse
O. Braniff & Co., City of Mexico
St.

1906

December

8,
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SCIENTIFIC ACCURACY
is

as

far

as day

from

different

is

You can

loses out in the end.

several grades

best

lent,

to "get

Parts of

5

H. P. Form

R

of

and that

is

see the result

machine.

quality

—but there

is

guessing

Guesswork always

from night.

in the quality of the

scientific

—

fair,

But there

are

good, excel-

only one that

it

pays

the Best, and the

Motor

BEST

FORT WAYNE

IS

They stand

same

for the

grade.

FORT WAYNE ELECTRIC WORKS
"Wood" Sy»tems

Fort

Wayne

The Consulting
Engineer
Who

-

Indiana

GENERATORS
FOR

Lighting

—Power and Railway Service

Specifies

"INTERNATIONAL"

300 hw. Engine Type Generator

Saves His Client Both

MONEY

and

TROUBLE

International Electric Meter Co.
330 West Randolph Street,

CHICAGO

Large Overload Capacity
High Efficiencies

Modern Design
National Brake

& Electric Co.

Milwaukee, U. S, A.
GENERAL SALES OFFICE: 519 FIRST NATIONAL BANK BLDO., CHICAGO

WESTERN ELECTRICIAN
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insulated wires
7 a d r\ and
haAlAKU
cables
Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

**

HAZARD MANUFACTURING COMPANY
Wilkestoarr*

Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods

Gtyta

<3>

Nw»

:

loaiim

fnrtt

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

Shrato-fcrk guarantee

Stye ffiart ftf^. ©n.,

SlnrmdB,

CO.,

Wilmington, Del.

-

KARTAVERT

iiualiig.

fariforiV Otam.

(Slpragn

Chicago

-

VULCANIZED FIBRE

>hntrli?a
Start*

New York

•

HARD AND FLEXIBLE FIBER

IN SHEETS,

RODS AND TUB1N0.

For Electrical and Mechanical Purposes, Railway Dust Goards, Washers
and Packings. Patent Insulating Clean.

©nt

MAirOTACTT/EED BY

THE KARTAVERT MANUFACTURING CO.

WilmingtlD,

DaL

INDESTRUCTIBLE ARC LAMPS
Tie the carbons together with
copper wire and the lamp

No Burn-Outs.
No Rewinding of Magnets

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CURRENT

CIRCUITS

i

TERN
L&J^-^J-

fist

Write

Consult
the

Map

,

Our
Nearest

mmM u s

t mp a4\a

House

DUNTLEY DRILLS and GRINDERS
Give

60%

Commercial EFFICIENCY

In output from electrical input
rail bonding and general work.
220 and 550 volts d. c. and one, two

Especially adapted for
fljpv

Wound

for

1

10,

and three phase

a. c.

Write

for catalog

and

prices.

CHICAGO PNEUMATIC TOOL CO.
IVI

CHICAGO
an ufa otu re r
neu
i

m

NEW YORK
s%

*

i

o

Oom

p>

r-

<

r-

s

,

Ctc

,

VOl,

$3.00 Per Annum.

XXIII.

OIIUIDI FY
Ollwlir ImELiA.
1143-1146

II

N.

FLAMEPROOF

o State

Rubber

Co.'*

CABLES.
WIRES AND
FACTORY: BRISTOL.
OFFICE AND

R,

I.

1889—Paris Exposition,
Medal for Rubber Insulation.

AJAX LINE

1893-World's Fair,
Medal for Rubber Insulation.

MATERIAL CO.
12

AND

14 S.JEFFERSON ST.

CHICAGO

Sole Manufacturers of

OB.

Okonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE

w

h

# .r Wires

L

CO., Ltd.
Geo. T. Manson, ••n'l Suit

7£U«S!:4 "•"»••'•

"i

RUBBER COVERED

Co.
BOSTON, MASS.

St.,

).

THE STANDARD FOR
RUBBER INSULATION.

TRADE MARK.
S. Pat.

-

0^

llU.

National
India

R

'

|

7fte Simplex Electrical

Monadnock Block
Chicago

Keg. U.

'

at

Vn

_
A Ani .
if| A- UT .
IU UERTS A uOPYi

Entered at Chicago Fostofflce as
mail matter of the second class

15, 1906,

RUBBER INSULATED

WIRES AND CABLES

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

WESTERN SELLING AGENT,
h. r. hixson

CHICAGO, DECEMBER

Publishing Company, Chicago.

253 Broadwiy, New Yirt

tFAKKStUWlI
Reg

U.

S Pat. Office

W.H.Hodolne, Secy.

Specialties

INDIANA RUBBER AND INSULATED WIRE GO.
MANUFACTURERS OF

Send postal for booklet
and prices to

JOHN

PARANITE RUBBER COVERED
WIRES AND CABLES

GLEASON.

L.

Submarine and Inside Use

Underground, Aerial,

and Manufacturer

Patentee

JAMAICA PLAIN

....

MASS.

CENTURY ELECTRIC CO.

TELEPHONE, TELEGRAPH AND FIRF.-ALARM CABLES
All

MANUFACTURERS OP

SINGLE-PHASE SELF-STAITINB

JONESBORO, IND.

Wlree Are Tested a! Factory

MOTORS AND CEILING FANS
Richard Williamson,
president

WILLIAMSON & CO.

R.
MANUFocTumna of

GAS, ELECTRIC

AND DEALERS

88-90-92 W.

CHAI. E. UMMACH,
BEC'V AND TREA«.

AND COMBINATION FIXTURES

Ornamental.

GAB AND ELECTRIC GLOBE* MISCELLANEOUS GOODS
ELECTRICAL MOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

ft

CHICAGO

WIRES AND CABLES

In Iron

CRESCENT INSULATED WIRE AND CABLE CO.
Main

Office

and Factory, TRENTON, N.J

l-T-E

ORNAMENTAL

ELECTROLIERS

CUTTER ELECTRICAL CO.,

for public buildings,
hotels, etc

In bronze and Iron

PHILADELPHIA

tun zc-zt.

ftLL

a

TROY, N.

M.KLE:in

Y.

at****

•*%

I

**

_

3

KLEIN'S
For Electrical

Ounce

Hoffman

81 W. Van Buren

-

WESTON

ELECTRICAL

INSTRUMENT
Main

Office

and Works, Waverly Park,

TIib

son.

^V
I

TOOLS
'OOLS
Worker)
Vorkera

CO.,

St.

Chicago,

TBEJ.LM0TT
IRON WORKS

^^^^^«T

Fifth Ave.

M

dors.
and Line Bulldt
MATHIAS KLEIN &
_ SONS.

a

Geo. W.

a.

Send 2c •tamp for new catalogue
alogue No. 6 of

i

METAL POLISH
.....

CO.,

llstep holds dlo traoe ahd
years. Sold by agents and dealers

(iters its

Established ig
M W— mtm .*

METALS,

Catalogues on application

VERTICAL TYPE

IMEINA/

^aam^P

^ET
III

is

Without

FOB
Alternating and Direct Current Circuits

Air
Pressure

Are the only standard portable instruments of the type deserving this
name. Write for circular and price
lists.
Instru-

E. H.

Cadiot,

12

NEW YORK OFFICE-74
landt St.

Rue

St.

Cortsi-

which fits the hand and can
be used in contractedplaces
and corners.
It can be
turned in any position, as it
burns equally well in all
positions.
It is perfectly
automatic; has no cocks or
valves to get out of order;
lights with a match; selffeeding; requires no pumping of air and is always

ready for use. It is indispensable to the Telephone
and Telegraph linemen and
ELECTRICIANS. It burns about
two hours from one filling.

THE "BaBV" TORCH

Holborn.

PARIS, FRANCE:
Georges.

Mott

torch made which gives
perfect results, and fills the
long-felt want for a torch

Voltmeters and Wattmeters

Weston Standard Portable Direct
Reading Wattmeter.

J. L.

Ironworks

"Baby" Gasoline
THETorch
the smallest

Burns

Place,

by The

by The J. L. Mott
Iron Works.

Sold by electrical supply bouses

Direct Reading

Audrey House, Ely

I

St.

Copyright, 1905

Copyright, 1905

NEWARK, N.J.

BERLIN: European Weston Electrical
ment Co., No. 88 Rltterstrasse.

and Seventeenth

New York

Weston Standard. FortaUe

LONDON BRANCH:

X

Arc

Writ* for Full Particular* of Our

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

/(V

Lamp Brackets

CIRCUIT BREAKERS

STURGESS WATER-WHEEL GOVERNORS

»£ S

Lamp

Poles

New York Office.
83 BARCLAY STREET.

U.S.

Arc

CRESCENT RUBBER INSULATED
National Code Standard.

(V

MO.

ST. LOUIS,

Zeidler Lamp

& Brass

Co.,

mSSm
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STORAGE BATTERYCO.
THE ELECTRIC PHILADELPHIA
MANUFACTURER OF THE

"Gblortoe Hccumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:
Philadelphia,
New York,
Boston,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwrieht Bide
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bide, Annex.
Citizen's Bldg.
Canadian General Electric Co., Ltd., Toronto
525 Thirteenth St.

ELECTRIC
DRILLS and GRINDERS

DUNTLEY

60%

Give

Commercial EFFICIENCY

In output from electrical input
rail bonding and general work.
220 and 550 volts d. c. and one, two

Especially adapted for

Wound

gfj.

for

1

10,

and three phase

\*

a.

c.

Write

for catalog

and

prices.

CHICAGO PNEUMATIC TOOL CO.
NEW YORK

CHICAGO

ufacturers

ma

F

"t

Tools, A

c=>

i

READ BOOKS
on

We

PLATINUM

BAKER &

GOLD MEDAL

Lewla & Clark Centennial
Exposition, Portland, Oregon, 1006.
MEW TORE OFFICE: 120 Liberty Street.

O. O.

BAKES,

All

CO.,
inc.
BAKER,

Pre».

W.

O.

108- 41* N.J.R. R.Av.,

In

W.

Gen. Offices: 29

forms of electrical contacts.

Universal Exposition
st. Louis, iso4

Vlea-Frei,

NEWARK, N.J.

for

Catalog

use

Rail Joint Co., a EW

PLATINUM
Crand Prize

Ignition f use* for torpedo and mining operations
Special forma for wireless telegraphy.

Write

miles

The

5°7 Marquette Bldg., Chicago.

PLATINUM

Etc.

g

r

Over

Subjects,

Remittance wires to specifications.
ProtectlTe fuses for small currents.

p>

25,000

and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

Oom

I

34th St.

YORK CITY

Branch Selling Agencies

:

Denver, Colo. Pittsburg, Pa.

;

;

Chicago
St.

111.; Cincinnati, 0.,
Lrais.Mo.; St. Panl.Minn.

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Acme Wire Co

19

Alton Machine Co
AJax Line Material Co
AlllB-Chalmers

4
1

Company

3

10
American Battery Co
Amer. Clrcnlar Loom Co
20
American Conduit Co
American Diesel Engine Co.—
17
Amer. District Steam Co
IS
Amer. T3L Telephone Co
American Electrical Works. 13
1

.

Antl-Volc Mfg. Co

7

Arnold Co., The

20

Co
Automatic Electric Co

12

Artistic Porcelain

Wire & Mfg. Co. 26
Chicago Ins. Wire & Mfg. Co. 10
Chicago Mica Co
12
Chicago Pneumatic Tool Co. 3
Chicago Telephone Co
18
Columbia Incand. Lamp Co.. 8
Conn. Tel & Elec. Co., The..—
Cook, Frank B
12
Cope, T. J
20
Crescent Ins. Wire & Cbl. Co. 1
Crocker- Wheeler Co
7
Crouse-Hinds Co
28
Cutler-Hammer Mfg. Co
4
Chic. Fuse

.

Cutter Elec.

&

Baker
Baker

—

Wilcox Co

Badt, P. B
Bain, Forte

20

& May

&

Co.

&

Co.,

,

14

Inc

3

W. E

20

Beardslee Chandelier Mfg. Co.—

—
—

BeldenMfg. Co
Benjamin Elec. Mfg. Co
Berthold

& Jennings

BissellCo.,

The F

22
4,

&

Mfg. Co
Bossert Electric Construction

Blake Signal

22

—

Ob
Bruer.WlllF

7
22

Buckeye Electric Co
Buckeye Engine Co

—

M

1

—

& W.

Fuse Company
Dearborn Drug & Chem.Wks.17
Deyine Co., Joseph P
13
Directory of Engineers
20

Dixon Crucible Co., Joseph.
Driver-Harris Wire Co
Duncan Elec. Mfg. Co

.

17
5

Edison Decorative <t Miniature Lamp Departm't
12
Edison Mfg. Company
13
Electric Storage Battery Co.. 3
Elect'l Trades Exposition Co.—

Electrician Pub.

Company 11,

Electro-Dynamic Co

20

.13

20

GJeason, John L
Gould Storage Battery Co

Central Electric Co

Haines,

J.

Allen, Inc

21

—

Haller Machine Co

HartMfg. Co
Hartford Steam Boiler
spection

&

4,14

General Electric Co

11, 12

Elect'l Mfg.

Speer Carbon Co

Oneida Community, Ltd.
Ostrander & Co., W. R. ..
Otto Gas Engine Works.

Spon
ht.

17
In-

Helios Mfg.

—

Co

Highland Park College
Hoffman, G.
Hoffmann, Emil R
Holden Anchor Co
Holmes Fibre-Graph. Co
Holophane Glass Co
Humphrey, Henry H

20

Hunt &

20

W

1

& Co., James

17

22
Llndsley Bros. Co., The
Long Distance Tel. Mfg. Co.. 18
22
M
Loud'sSonsCo., H.
1
Ludlow Valve Co

36

Matthews

20

Robt.W

Co.,

Illinois Central

14

& Ins. W. Co....
India Rubber & Gutta Percha
Indiana Rub.

.

.

1

C.

& W. B

Jem Shade Holder Co

13
.

.

14
Miscellaneous Advs
Morse, Frank
1
Mottlron Wks., J. L
Mueller Company, William. .22

Multi- Vending Co
Munsell <fc Co., Eugene

—

7

Kartavert Manufacturing Co.—
Kellogg Switchboard & Supply Company
19,22
Klein & Sons, Mathias
I

*

Co

22

Sons

22

1»
Eugene F
Phillips Insulated Wire Co. ..13
—
Phoenix Glass Co
17
Phosphor-Bronze S. Co
Phillips,

M

Lamp

Co.. 4

& Son, W. C

22

—

Stow Mfg. Company
St roan berg-Carlson Tel.

Mfg.

Oonpany

18

Engineering Dept.. 1
Switchboard Equipment Co. 12
St urgess

12

Prometheus Elec

Co.,

22

The.. 7

Rail Joint Co., The
3
Relslnger, Hugo
5
Reynolds EL Flasher Mfg. Co. 12

Robbins & Myers Co
Rock Island Battery Co

12

Rossiter,

Co., J.

Torrey Cedar Company.

.22

MacGovern & Co

4

.14

20

Runzel-Lenz Elec. Mfg. Co..—
10
National Battery Co
National Brake & Elec. Co.. 26
National Carbon Co
10
1
National India Rubber Co
Nat'l Metal Molding Co.... 20
10

—
North Electric Co
Northern Elect'l Mfg. Co.... 14
16
Novelty lncan. Lamp Co

Valentine-Clark Co., The.... 22
Plbg. St. Htg. Co.—
Vulcanized Fibre Company. .26

Vanderman

14

—

A

RuebelA Wells

New York Ins. Wire Co

—

GainMfg. Co

Sterling

—

Plume & Atwood Mfg. Co
Porter Cedar Company

13

19

17

Perrizo

Roebllng's Sons

—

20

14

—

Chamberlain

1

7
& Bros., W. N
McLennan & Company, K.>. ..12
20
McRoy Clay Works
12
Mica Insulator Company

W

Ry

Insulating Company
International Tel. Mfg. Co.

7

Co.... 13

Massachusetts Chemical Co

7

Steel
Pacific Coast Pole

Plgnolet, L.

Machado & Roller
Manhattan El. Supply
Manross.F.K

13

13

A

Jlarys Incand.

standard Elect'l Mfg. Co. .—
Standard TJnderg. Cable Co... .—

Co..—

Insurance Co....—

Jeffrey Manufacturing Co

1

12

Hazard Manufacturing Co...—

Jackson, D.

5

20

Co

. .

La Fayette
Leffel

Ft.

Oenaury Electric Co
Qkleago EdlsonCo

Electric

Leather Preserv. M. Corp....—

9

Wayne Elec. Works, Inc. .25
Fowler & Co., John H
23
—
French Battery Co

Kuhlman

1

14

1

Fibre Conduit Co., The
20
"For Sale" Advertisements.. 14

Kohler Brothers

6

Gregory Electric Co

13

17

Butterfield Construction Co.

Byllesby &Co.,H.

& Mfg. Co

19

D.

Babcock

.

General Storage Bat Co.
Gest.G. M

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company

16

is
..25

Westinghouse
Electric
&
Manufacturing Co
23, 24
Westinghouse Machine Co
23
Weston Electrical Inst. Co. ..
I

Whitney
Safety Ins. Wire

4 Cable Co

. .

Samson Cordage Works
Sargent & Lundy
Sawyer-Man Elec. Co
Schott.W.H
Seymour Mfg. Co

1

Co
Willard Storage Bat. Co

12

Williamson &

—
—

20

Willis, G.

Elec. Inst.
Co.,

R

7
10
l

M

20

Worcester Company,
WrigleyCo. Thos

C.

H....22

—

13

Simplex Electrical Co., The. 1
Simplex Elec. Heating Co. ... .22
.

Okonite

Co.,

The

1

Sorensen,

P

For Classified Index o* Advertisements See Page

26

€>.

Zeidler

Lamp &

Brass Co
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a result of the installation of our Central Station Service in buildings

operated their

own

plants,

we
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it

necessary

to

market
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which formerly

large

quantities

of

SECOND-HAND MACHINERY STEAM

ELECTRIC

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines, etc.
Prices and

all

necessary information

will

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

Locust Pins
in Toledo
stock for quick shipment
Get our

figures

before buying

which

a.t

right prices.

Adams

Street,

CHICAGO

ABSOLUTE PROTECTION
FOR YOUR MOTOR
Simple Armature and Field Regulator Combined in
One Compact Piece of Apparatus.
Gives wide
range of motor speeds.

on genuine Locust

some

will rot quick.

other

kind

Locust

lasts.

The F. Bis sell Company. Toledo,

Insulated Electrical Wires

By combining Armature and Field Regulation, a manifest saving
accomplished, the apparatus becomes more compact and the operator
must, of necessity, start the motor under full field.
Described in bulletins 44, 44^ and 45.
is

and Cables

The Cutler-Hammer Mfg.
JOHN

A.

ROEBLING'S SONS GO.

171-173 Lake Street

CHICACO

Trenton, N. J.

Co.

MILWAUKEE
New York

Chicago

Boston

Pittsburg

$100,000 PENNA. CORPORATION

the ORGANIZATION!
FIGHTING
INTERESTING QUOTATIONS
(DM, THIS IS NOT
ST.MARY'S INCANDESCENT LAMP CO.

PATENT

'

Si PROTECTION \I

I LABEL

i

ALL)
ST. MARYS. PA.

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

December

15,
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'TRADE MARK*

CARBONS ARE MA
BEST MATERIAL.
CARBONS ARE ALWA
METER AND ST
NS ALWAYS C

A

THE BEST WAY TO BUY LAMPS
IS

UNDER YEARLY CONTRACT AND

THE BEST LAMP TO BUY

THE

IS

COLUMBIA LAMP
Gives

more

light

less current than any other carbon filament lamp on the market.
Write for our yearly contract plan. It's a money-saver.

and uses

Central ClttfrtrCmttpmtg,
Sales Agents

264=266-268-270 Fifth Avenue, Chicago

?

-<-<**<-««*«i«-« je***^*****-****"**-*-****** +-4W+4*********** t

\

Just Out!

WESTERN

ELECTRICIAN'S

MOONLIGHT SCHEDULE
FOR 1907.
10 Cents Per CopyDiscount on Large Orders.

ELECTRICIAN PUB.

"ADVANCE"
Resistance Wire
Absolutely no corrosion under any conditions

CO.,

507 Harquette Building, CHICAGO.

Especially

recommended

measuring

instruments

for

and

apparatus in which the wire

is

repeatedly heated and cooled.

Furnished also in Ribbon and Sheet

DRIVER-HARRIS WIRE
Harrison,

»r*»»»»>*>»»»»-**- P**********************************

New

Jersey

CO.

.
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in the Gould Plate
"Active material not in electrical contact with the grid is absolutely inert."
not
in
impossible
for
any
contained
in
the
grooves
to
be
good mechanical
active material
it is quite
or electrical contact with the support plate. The Gould Plate, in process of manufacture, is given a closely ribbed surface, and in the grooves
the active material is formed electrochemically as shown in the diagram.
The structure of these elements is highly porous, though densely packed
in spaces so narrow as to render mechanical dislodgment nearly impossible.
By the very nature of this construction all active material in
grooves is maintained in close electrical contact with the support plate.
It will

pay you to send

for the

Gould

literature.
MAIN OFFICE

-

SALES OFFICES:

BOSTON—80

West

1

State St.

CHICAGO -Rookery Building
SAN FRANCISCO— 1701 Geary St.
TORONTO-66 Wellincton St., W.

:

34th Street

New York

City

Works:

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjuster*, Cord.
Morse, Frank w.
Adjusters. Inc. Lamps.
Morse. Prank W.
Anchors, (Guy).
Bolden Anchor Co
Matthews & Bro., W. N.

Annunciators.
Manhattan Elec. Supply Co.
Ootrander & Co.. W. R.
VVesco Supply Co.
Western Electric Co.
A nudes, Nickel and Copper
oeymour Mfg. Co.
tliuterles and Jam.

The

F.

Central Electric Co.
Edison Mfg. Co.
French Battery Co.

Manhattan Elec. Supply Co

Rock Island Battery
Wesco Supply Co.

Co.

Belt Dreaalng.
Dixon Crucible Co., Jos.
Leather Preserver Mfg. Corp.

„

Learner Preserver Mfg. Corp.

Compound*.
uearborn Drug A Chem. Wks

Boiler

Babcock

Bolta,

pound.

Crollus

A Son, E.

R.
Co., E.

McLennan A

Compound,

Insulating:

and

Antt Volt Mfg Co
Massachusetts Chemical Co.

Conduits.
American Circular Loom Co.
American Conduit Company.
Central Electric Co.

Crouse Hinds Co.
Fibre Conduit Co., The
Gest, G. M.
McRoy Clay Works.
National Metal Molding Co.
Wesco Supply Co

Conduit Rods.
Cope, T. J

Wilcox Co.

Toggle.

Books. Electrical.
Electrician Publishing

II.

Contractors and Electric
Light Plants.
AllTs-Chalmers Company.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Westinghouse El. & Mfg. Co.

Controllers.

Bosseit Elect. Const. Co
Boxea, Moulding;.
Gleason, John L.
Braaa, Sheet and Rod.
Plume & Atwood Mfg. Co.

Bruahea.
Central Electric Co.
Bolmes Fibre Graphite Co.
Speer Carbon Co.

Western Electric Company.

Cable Clamps.
Matthews A Bros., W. N.

Cable Uangen.
Wesco Supply

Co.
Electric Co.
Westerni Electrl

tabling Machinery.
Alton Machine Co.

Cables (See Wires and Cables)
Carbona, Polnta and
Plates.
Central Electric Co.

Chicago Edison Co.
National Carbon Co.
Eelsinger, Hugo.
Speer Carbon Co.
Wesco Supply Co.
Alton Machine

Oneida Community, Ltd.
Chests, Tool.
Plbg. A Htg.
Circuit Breakers.

Vanderman

Co.

A Mfg. Oo.
Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westinghouse El. A Mfg. Co.

Cutter Elec.

Wayne

Clamps, Cable.

&

Cleats.

Blake Signal

Cut-Outs and Switches.
Bissell Co.,

The

F.

Bossert Elec. Const. Oo.
Central Electric Co.

Chicago Edison Co.
Crouse-Hlnds Co.
Cutter Elec. A Mfg. Co.

Wayne

Elec.

Wks.

Inc.

General Electric Co.
Hart Manufacturing Co.
Manhattan Elec. Supply Co.
Sorensen, P.
Switchboard Equipment Co.
Wesco Supply Co.

Western Electric Co.
Westinghouse El. A Mfg. Co.
Dies.
Multl- Vending Co.
Drills. Electric.
Chicago Pneumatic Tool Oo.

,

W. N.

Benjamln Elec Mfg. Oo.

Plume A Atwood Mfg. Oo.
Coal and Ashes Handling Machinery.
Jeffrey Mfg. Co.

Coal Mining Machinery.
Allls-Chalmers Company.

Machado A

Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.

National Brake A Elec. Co.
Northern Electrical Mfg. Co.

RobbtnB A Myers Co.
Stow Manufacturing Co.

Wagner Electric Mfg,
Wesco Supply Co.

Oo.

Western Electric Co.
Westinghouse El. A Mfg. Oo.
Haines,

Allen, Inc.
Prometheus Elec. Co.,
J.

Electrle

The

Railways.

AlllB-Cbalmers Oo.
General Electric Oo.

Westinghouse

EI.

A

Mfg. Oo.

Electrical and Mechanical Blnflneers.
Arnold Co., The.

Roller.

*

Co.,

W.

E.

Butteraeld Oonatrneusn Co.

15*0 x*

Phillips Insulated Wire
Simplex Electrical Co.

Cc

Standard Underground 0. Oo.
Vulcanized Fibre Oo.
Wesco Supply Oo.

Western Electric Oo.
Westinghouse EL <fc Mfg. Oo.
Joints, Wire.
Cook, Frank B.

Inst. Co.

tro- Magnets.
Acme Wire Co.
Electro-Plating Maeh'y
11 tee

Lamps. Are.
The

Bissell Co.,

Crocker-Wheeler Co.
General Electric Co.

F.

Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Oo.
Manhattan Elec Supply Co.
WeBco Supply Co.
Western Electric Co.
Ft.

Elevators — Conveyors.
Jeffrey Mfg. Co.

Enameled Rlnga.
Star Expansion Bolt Co.

Westinghouse EL

Enginea, Gas, ttaaoline

A

Mfg. Co.

Lsrap Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse, Frank W.

Lamps, Incandescent.
Bissell Co.,

Engines, Steam.

The FT

Buckeye Electric Company.

AHis-Chahners Company.

Buckeye Engine Co.
Westinghouse Machine Co.

Fane and Fan Motora.
Central Electric Co.

Century Electric CoCrocker- Wheeler Co.
Edison Mfg. Oo.
General Electric Co.
Robblns & Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Co.

Lamp Dept

Incandescent—
Replaoers A Cleaners.

W

Morse, Frank
Letters, Sign.
Haller Machine Co.

Co.

Fittings.
Plume A Atwood Mfg. Co.
Fixtures. Gas and Elec.
Beardslee Chandelier Mfg. Co.
Williamson A Co. R.
Bissell Co.,

The

Machine

F.
Oo.

Reynolds EL Flasher Mfg.Co.
Flexible Shafts.

Stow Mfg. Co.

The

F.
Central Electric Co.

Wks.

Inc.

Klein

A Sons, Mathlas.

Multi Vending Co.

Magnets, A u torn.
Acme Wire Co.
Magnet Wires.
(See WlreB

Silver, Sheet

and Wire.

Western Electric Co.
Governors, Water Wheel
and Steam Turbine.
Allis-Chalmers Co.

Ludlow Valve Oo.
Graphite Specialties.
Dixon Crucible Co., Jos.
HolmeB Fibre-Graphite Oo.

(Exhaust

Amor. District Steam Oo.

Hydraulic Machinery.
Alton Machine Co.
Colts.
Co.

Acme Wire

Alxjliabetioal IrnUex of

Wound

and CableB.)

Mica.

and

Phoenix Glass Co.
Wesco Supply Co.

Induction

Elec.

Machine Construction.

Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Heating*
Steam).

Wayne

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Co.
Line Material.
Ajax Line Material Co.

Linemen's Climbers.

Fuaea and Fuse Wire.

Seymour Mfg. Co.
Globes, Reflectors
Shades.
Holophane Glass Co.

Central Electric Co.
Ft.

Flashers.

National Battery Co.

Phosphor Bronse.
Phosphor Bronze Sm. Co. Ltd.
Seymour Mfg Oo.

Mining Apparatus.
Elec.
Allis-Chalmers Company.
Crocker- Wheeler Co.
General Electric Oo.
Jeffrey Mfg. Oo.

Wesco Supply

Co.

Western Electric Co.
Westinghouse El. A Mfg. Go.

Mining Machinery.
Allls-Chalmers Company.

Model and Machine Shop.
Hoffmann, Emll R.

Motors

(See

Dynamos ana

Motors)

Nippers and Pliers.
Klein

A Sons,

Mathlas.

Paints. Insulating.
Massachusetts Chemical Co.

Central Electric Co.

Century Electric Co.
Chicago Edison Co.

chines.

Haines,

Chicago Pneumatic Tool Co.
Wrigley Co., Thos.

Wire

Platlnnm,
Sheet.

and

A

Telephones, Telephone
Material and Switch-

The

Torrey Cedar Co.
Valentine-Clark Co., The
Worcester Co., 0. H.

Bissell Co..

Klein

The

Sons, Mathlas.

Zeldler Lamp & Brass Co.
Trnnaformers.

Allis-Chalmers Company.
GrockeT- Wheeler Co.
Ft.

A Mfg.
Rubber Machinery.

Co.

Schools and Colleges.

Second-Band Machln'y.

A Co.

Co. The.
,

TrueKs, Eleetric Car.
General Electric Co.

Westinghouse EL A Mfg. Co
Turbines. Steam.
Allls-Chalmers Co.

General Electric Co.
Westinghouse Machine Go.

Turbine WsierWheel..
Allls-Chalmers Co.

SlR-ns, Electric.
Haller Machine Co.

Leffel&Co., Jas.

Vacuum Drying.

Sleeving, Braided.
Belden Mfg. Co.

Devlne Co., Joseph P.
Varnishes, Insulating.
Massachusetts Chemical Co.
Vulcanised Fibre.

Solder, Self Fluxing.
Belden Mfg. Co.

Sticks.

Salt

and Paste.

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.

Western Electric Co.

Co.

Wire Mope Machinery.
Alton Machine Co.
Wlrea and CablesMagnet Wlrea.

Solenoids.

Acme Wire Co.
Spark Colls.
Acme Wire Co.
Speaking Tnbea.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.
Niagara Tachometer

Electric Co.
La Fayette Elect'L Mfg. Co
National Brake A Elec. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse EL
Mfg. Co.

A

Alton Machine Co.

Speed Indicators.

Works, Inc

Elec.

Kuhlman

General Electric Co.

Wesoo Supply Co.
Westinghouse El.

Wavne

General Electric Co.

Cutler-Hammer Mfg. Oo.

Bissell Co.,

The

F.

Central Electric Co.

Wire A Mfg. Co.
Crescent Ins. Wire A Cble Co.
Driver-Harris Wire Co.
Chicago

Ins.

.

&

In-

strument Co.

General Electric Co.
Haines, J. Allen, Inc.

Hazard Manufacturing Go.
Indiana Rub. A Ins. Wire Co
India Rubber A GuttaPerchs

Electrical Inst. Co.

Insulating Co.

Springs.

Manhattan Elec. Supply Co.
Marlon Ins. Wire A Rub. Co.
National India Rubber Co
New York Insulated Wire Co.

Manross, F. N.

A

Mfg. Co

OkoniteCo., The.

Steel Gains.

Phillips,

Gain Mfg. Co.

F.

Wire Oo

Roebling's Sons Co., J. A
Runzel-Lenz Elec. Mfg. Go
Safety Ins. Wire A Cable C

Westinghouse Machine Co.

Storage Batteries.
American Battery Co.
Gtueago Pneumatic Tool Co.
Blectric Storage Battery Co.

General Storage Battery Co.

P«a.£;e

Eugene

Phillips Insulated

Stokers.

Advertisements See

A

Tool.. Pneumatic.
Chicago Pneumatic Tool Co
Torches.

Rheostats.

MacGovern

F.

Tools.

Chicago Edison Co.
Gregory Electric Co.

Shade Holders.
Jem Shade Holder

The

(See Bolts, Toggle.)

Machinery.

Steel

Chicago Telephone Co
Long Distance Tel. Mfg. Co.

Toggle Bolts.

Co.

Allls-Chalmers Company.

Gregory Electric Co.

Co.

Telephone Service.

Time Switches.

Jeffrey Mfg. Co.

Staples.
Blake Signal

International Tel. Mfg. Co.
Kellogg Swltohb. A Sup. Co.
Long Distance Tel. Mfg. Co.
North Electric Oo.

Western Electric On

Power Transmission

Weston

Central Electric Co.

Cook, Frank B.

Wesco Supply

Artistic Porcelain Co.

Portables.
Plume A Atwood Mfg.

Soldering

boards.

American El. Telephone Or.
Automatic Electric Oo.
Bissell Co., The F.

Stromberg-Carlson Tel. M.Co.

Polish (Metal).
Hoffman, Geo W.
Porcelain, Specialties.

Rail Joint Company,

and Switches.)

Haines, J Allen. Inc.
Massachusetts Chemical Co.

Bruer, Will F.
Fowler A Co.,John H.
Kellogg Switch. A Sup. Oo.
Lindsley Bros. Co., The.
Loud's Sons Co., H. M.
Mueller Company, William.
Pacific Coast Pole Oo.
Perrizo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.

Rosslter,

witches.
(See Cut-outs

J. L.

Jennings.

Bissell Co., F.

Allen, Inc.

Tapes.

Poles and Ties.
Berthold

J.

Manhattan Elect'l Supply Co
Wesco Supply Co.
Western Electric Co.
*»

Baker A Oo. Inc.
Poles, Are Lamp,
Mott Iron Works,

Central Electric Co.

Chicago Mica Co.
Mica Insulator Co.
Munsell & Co., Eugene.

WlHard Storage Bat. Co.
Junj
Bissell Co., The F.

Pipe Bending Ma-

Highland Park College.

A Bros. W. N.
Lightning Arresters.
Matthews

General Electric Co.

,

Gould Storage Battery Co.

May.

Re-Winding—Repair-.

Lamps,

Acme Wire

&

Rail Joints.

Western Electric Co.
Westinghouse El. A Mlg. Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.
Field Coils.

Bain, Foree

Chicago Edison Co.
Columbia Incan. Lamp Co.
Edison Decorative A MiniaGeneral Electric Co.
BO'
ovelty Incan. Lamp Co
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Co.
Standard Elect']. Mfg. Co.
Wesoo Supply Co.

Fibre.

Patent Attorneys.

Central Electric Co.

ture

Aills-Ohalmers Company.

Badt, F. B.

Baker

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co
OkoniteCo., The.

Plgnolet, L. M.
Wagner Electric Mfg. Oo.
Wesco Supply Co.
Western Electric Co.

Haller

Central Electric Co.
Chicago Edtson'Co.
Haines, J. Allen, Inc.
Indiana Rub. A ins. Wire Co.
Kartavert Mfg. Co.

Manhattan Elec. Supply Co.
Mica Insulator Co.

Helios Mfg. Co.

German

Wayne

Simplex Elec. Heating Co.
Mfg. Co.

F.
Central Electric Co.
Duncan Elec. Mfg. Co.
Ft. Wayne Elec. Wis. Inc.
General Electric Co.

Bissell Co.,

P.

Electrle HeatInK Appl.

B.

Bros

A

Wesco Supply Co.
Western Electric Company.

Ft.

Cutler-Hammer Mfg. Oo.

Matthews

Berthold A Jennings.
Central Electric Co.
Lindsley Bros. Co., The
Maine Hub Mfg. Co.
Manhattan Elec. Supply Co.

BlsBellCo., The F.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Oo.
Electro Dynamic Co.

Plume A Atwood Mfg. Co.
Chains, Galvanised.

Cook, Frank

and

Pins

Allls-Chalmers Company.

Jeffrey Mfg. Co.

The

Westinghouse Machine Co.

Dynamos and Motora.

Chains.

(Recording and Testing.)
Bissell Co.,

Otto Gas Engine Works.

Alton Machine Co.
Devlne Co., Joseph

Co.

Electrical Instruments.

Oil.
Allis-Chalmers Company.
American Diesel Engine Co.

Drying Machinery.

Castings.

M.

Belden;Mfg. Co.

Ft.

Bissell Co., B. F.

H.

Ajaz Line Material Co.

Brackets.

Boxes, Junction.

Willis. G.

American Electrical "Works.

and

Cutler-Hammer Mfg. Co

Cross-Arms,

Co

W.

Hartford Steam Boiler Inspection A Insurance Co.

Inaulatora and Insulating Materials

Westinghouse EL A Mfg. Co
Weston Electrical Inst. Co.

Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

,

Schott,

A Inauranoe

Inspection

Insulating- Machinery.
Alton Machine Co.

Robler Brothers.
Ruebel A Wells.
Sargent A Lundy.

Whitney Elec.

Cord.

A

Wrigley Co. Thos.

Ft.

Humphrey, Henry H.
Hunt A Co., Robt. W.
Jackson, D. C. A W. B.

Commutator Com-

Gest, G.

Manhattan Elec. Supply Co.
Oatrander A Co., W. R.
Wesco Supply Co.
Western Electric Co.

BoUera.

Co

Subway.

Central Electric Co.

.

BjUesby & Co., H. M.
Engineering Const. A Sec. Co

Co.

Western Electric

Contractor, .Electric

Western Electric Co.
Bella, Bnueri, Etc.

Belting.

and Magnets.

Acme Wire

splicing.

Central Electric Co.
Haines, J. Alien, nc.

Bissell Co.,

Colls

*»•

Simplex Electrical Co.
Standard Underground Oable
Oo,

Wesco Supply Co.
Western Electric Company.
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A

Prometheus
Electrie

Kearney Cable Clamps
For turning corners with

Whitney

Cooking

And
Heating Apparatus

USE

NEW CATALOG OF

000 to 1,500,000

Instruments
JUST ISSUED

SELLS AT SIGHT

Included in

If

will

it

are

shown

N.

MATTHEWS

2nd

& BRO.

B8II life's™ [Interest
For Pot-Heads, Wire Joints, Armatures, Field
Write

for Particulars.

of electrical measuring

a user

interest

it

No. 66600 Watts

and post you on the
line

on market.

MAGHADO & ROLLER
MONADNOCK

Holophane

BROAOWAY
NEW YORK

203

CHICAGU

Reflecting

SUPERIOR

Arc

Design

YOUR

Workmanship
And

BOOK ORDERS

Finish

YOU?
Colls, etc.

INSULATING COMPOUND Anti-Volt Mfg. Co.. 72 and 74 Wabash Ave., Chicago

Gen. Agt. Whitney Electrical Instrument Co.

In

WEIGHS 4 POUNDS
IN ONLY ONE SIZE

MADE

ST. LOUIS

St.

several

of instruments.

most up-to-date and complete

Looks Right

203

Anti-Vt>li

instruments, send for copy and

It

W. N.

,

new types

BECAUSE

C. M. Cables

make

stronger corners and tave cable, time,
lar-or and money. They do away with splicing and
tapping at corners and dead ends.
Tfcey

To

Will receive

PROMPT

attention

discounts and circulars
full particulars furnished upon
application.
Prices,

CAREFUL

and
if

replace 5Ji-ampere

D. C. enclosed arc lamp.

with

sent to

STAYS SOLD

IT

Electrician Publishing

THE HOLOPHANE COMPANY

Company,
507 Marquette

It

Embodies

Consumption
Greatest Durability

Chicago.

Bldg.,

TO BE PROUD OF OUR

=

MOTORS AND GENERATORS
list of users in the Chicago
an eloquent proof of the confidence
apparatus.
our customers have in C"

Let us send you a

territory.

It is

W

Bulletin No. 6j

Renewals are Cheap

T gives

list

o/C"W users.

^OCKER-WHEEt.^
COMPANY

Cheaper Than Any

And Can Be

NEW YORK

FULTON STREET

WE HAVE CAUSE

BECAUSE
Highest Efficiency
Lowest Current

SALES DEPARTMENT-

227

ALTERNATING AND DIRECT CURRENT MACHINERY

Effected

AMPERE, N.

Bossert Box
FOR

Q. E.

RECEPTACLE

No. 50746

J.

CHICAGO OFFICE, OLD COLONY BLDG.

NOTHINQ BETTER MADE

On The SPOT

3-inch diameter, il inches deep.

"MECHANICAL COMMON SENSE"
Describes the

—

Ml24

= ijd- HOLDER

SAVES TIME, TEMPER AND TROUBLE
NO SCREW DRIVER, NO SCREWS, NO SAO, NO SLIP
PROOF AGAINST VIBRATION

Four outlets in sides.
^-inch conduit only.

For

Bossert Boxes

IT

\%"-2X"-S%"

are indestructible,

fire

and

nail

proof, cannot be bent or broken

by carelessness of workmen or

They

settling of buildings.

are

thoroughly coated inside and
outside with a heavy baked insulating enamel.
Our booklet

PROMETHEUS
ELECTRIC CO.

the

gives full particulars.

mail

Manufacturers Of

it

to

you

May we

?

WRITE TOR TREE SAMPLES
Bossert Electric CoastructionCo.

Cooking and
Heating Apparatus
Electric

J-E-M

CO.
SHADE HOLDER
NEW YORK

13

240 East 43d

St.,

New York

EAST 30th STREET,

UTICA, N. Y.
Chicago Office: 167

S.

Canal Street
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COLUMBIA TANTALUM LAMPS

for direct current
125 volts in multiple or 200 to 250
These lamps are furnished in 22 C. P.,
consuming 44 watts, or 2 watts per C. P. efficiency.
circuits, 100 to
volts in series.

COLUMBIA GEM, high C. P. lamp with Type C
concentrating reflector. These lamps iurnished in four
ioo, 125, 187 and 250 watts, with concentrating

sizes:

or distributing reflectors.

A

record of more than

Send us your orders

seventeen years of success
in

maintaining our lamps

on

a plane above that of all

competitors

tinued

insures

all

types of standard lamps.

GEM 50-watt and highC.P.
units.

con-

GEM

Meridian

Tantalum lamps,
Economical turn-down

type.

supremacy of

Columbia Lamps.

WE ARE

for

lamps.
ALSO PREPARED TO FURNISH A FULL LINE OF MINIATURE LAMPS

THE COLUMBIA INCANDESCENT LAMP COMPANY
MAIN OFFICE AND WORKS
2115-2117-2119 Locust Street. ST. LOUIS, MO.
-BRANCH OPFICE;

NEW

YORK: 39 Cortlandt Street.
CHICAGO: 264 Fifth Avenue.
MEXICO: Monterey,

PHILADELPHIA:

MEMPHIS:
Sanford

&

1221 Real Estate Truat Bid?.

26 Randolph Building.

Cla. S. A.

|

December

15,
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NOTICE
THE PATENTED DEVICE which has brought the ELECTRO-DYNAMIC COMPANY'S INTER-POLE VARIABLE
SPEED MOTOR to its present state of high efficiency is
owned

by the

ELECTRO-DYNAMIC COMPANY
Unlicensed Manufacturers are now making and offering for
sale Variable

Speed Motors embodying

Pole,""Commutating Pole,"

ously termed "Auxiliary

which

INFRINGE

22, 1904,

owned

the patent No. 775,310, dated

by the

NOTICE
that such

this device,

and

vari-

etc., etc.,

November

ELECTRO-DYNAMIC COMPANY.

IS

INFRINGERS,

HEREBY GIVEN
including users of such infringing

apparatus, render themselves liable for damages, and

will

be prosecuted forthwith.

Pursuant to the above notice,

November
against

23,

1906, by

the

The Westinghouse

suit

filing

of a

Electric

been begun on

has

of

bill

and

complaint

Manufacturing

Company.

ELECTRO-DYNAMIC

CO.,

BAYONNE,

N. J.

WESTERN ELECTRICIAN
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FOR ALL

STORAGE

THE WILLARD STORAGE
BATTERY GO.
CLEVELAND. OHIO

BATTERIES

1
\.

ASSACHUSETTS CHEMICAL

./

WALPQLE, MASS. U.S.A.

STORAGE BATTERIES

CO.

Operates Walpolc Rubber Works, Walpole Varolsh Works, Electrlclnaulotloo Laboratory

Pioneers of Liquid and Rubber Insulating Compounds
ARMALAC, Special ARMALAC, No. SO Armature Varnish, M. C. Paint No.

OF THE

I,

"Ittit

Manufactured by

M. C. PaintNo.

2, Electrical, Transformer andCableCompoimds,
(all kinds and sizes), Splicing Compound,
Moulded Rubber Goods, Waterproof Friction Tape.

insulating Cloth, Friction Tapes

Arrumulator"

Type for All Purposes

LARGEST MANUFACTURERS OF FRICTION TAPE

IN

WORLD

THE

WRITE FOR CATALOGUE, BULLETINS AND ESTIMATES

NaHnttal Satttrn (EntnjianH

When

Electric Storage Batteries
CHICAGO
YORK
Bupfalo, IN. Y.
Broadway
450 Old Colony Bldg.

freely;

NEW
1606

Pacific Coast, 623

Sansome

man's

electrical

ideas

flow

discusses electrical sub-

jects intelligently

San Francisco

Street,

a

when he

and

glibly,

you

will be

pretty safe in assuming that he keeps in

/'

"AMERicarKr
'RE THE BEST:

Send

(or dticrlptlv. Circular.

touch with electrical progress by perusing

AMERICAN BATTERY CO.,

the Western Electrician 52 times a year.

ECT'D is89.

171

S.

Clinton

St.,

Chicago.

COLUMBIA
CARBONS
[Nl
Y
A A

ENCLOSED ARC
[£

i?

NATIONAL CARBON
IT IS

ii

CO.,

CLEVELAND,

ARBO^,

0.

SAID THAT GLADSTONE SAID:

ONLY A MINT CAN MAKE MONEY WITHOUT ADVERTISING"
IT IS

Crimshaw
ALL OUR WIRES

NEW YORK
MAIN OFFICE:
I

in

A

118 Liberty St..

IT

OR NOT.

Raven White Core

P»»* Inspection and carry the above

'14.

TRUE, WHETHER GLADSTONE SAID

New

TRADE-MARKS on our tags. We also

Raven Black Core

manufacture

Crimshaw and Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,
York.

BRANCHES:]

,„ g™S-S?i

BOSTON:
St.

7 Otis St.

SAN FRANCISCO:
766 Folsom

St.

December

15,
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General Electric Company
Mercury Arc
Panels for
More

Rectifier
Charging Batteries

— Lower
—Occupy

efficient

eration

preferable to

—Simpler op— In every way

operating cost

less floor space

any other charging

in

outfit

These panels are so designed that starting resistance is automatically cut out when starting switch is
released.

Tube

is

protected by

All large permanent
pensator steps.

its location back of panel.
adjustments are made by com-

Fine current adjustment throughout all parts of
charge without affecting efficiency is made possible by
use of regulating reactance.
The necessary amount of reactance used in the circuit is small and has no appreciable effect on the power
factor of the circuit.
The addition of these panels to the alternating current circuits of a central station means an increase in
desirable load, as batteries require many hours for
charging. The General Electric Company has developed
rectifier outfits for many classes of service, which are in
daily use charging automobile power and sparking batteries, telephone, telegraph and surgical batteries, and
in other ways furnishing direct current from alternating
current circuits.

Chicago Office:

PRINCIPAL OFFICE:

Honadnock Building

Schenectady, N. Y.

Sales Offices in
all

Large

Cities

*9

<$
you have not already forwarded a special advertising
ELECTRICIAN'S
announcement for the
If

WESTERN
ANNUAL NEW YEARS NUMBER

DO

NOW!

be a notable contribution to technical journalism,
and of the greatest importance to the entire electrical
Send in your order and copy TODAY.
fraternity.
It will

WESTERN ELECTRICIAN, 507 Marquette

<5-

Bldg., Chicago

4b

WESTERN ELECTRICIAN

Edison Ready = to = Use Electric
Decorative Lighting Outfits

December

For Alternating Current

If an all-day alternating current is
available you can operate jour Gas
Lighters, Door Bells, Burglar Alarms

all

and annunciator systems

outfit

is

approved

and do away with batteries entirely.
nothing to operate it
when once installed and it is a

for

Company

Electric

Lamp Department: HARRISON,
NEW YORK OFFICE: 44 BROAD ST.

Miniature

N.

perfect substitute for batteries.

THE WESCO SUPPLY CO.
ST. LOUIS,

Worth, Texas

Ft.

MO.

J.

748

Of

The insulation is the most important part of your machine— be sure
you buy only the best. Cheap insulation cannot be good insulation.
IF IT'S MICABOND YOU CAN BE SURE YOU
HAVE THE BEST -OUR GUARANTEE IS BEHIND IT

CHICAGO MICA CO.

It

costs

details write our nearest office or

General

kinds

Adams Secondary Generator

Christmas trees by the National Board of
Fire Underwriters.

Forf uller

of all

with the

—

The Edison

1906

A BATTERY SAVER

the year around for adornment of table or house. The only safe
means of illuminating Christmas trees or
Get the
other inflammable decorations.
Edison outfit the most attractive holiday
specialty. Always ready, always complete.

Useful

15,

MICA

Valpak.rdk.iso. Ind.

all

Form

Qualities, In any
at Lowest Prices

EUGENE MUNSELL AND CO.
NBW YORK

and

CHICAGO

INSULATION
Micanite, Linotape,

Cloth and

M.

I.

is.

C. Compound, Empire

For Years

Paper,

Pat

MICA INSULATOR

the

Standard.

CO.,

Originator*

NEW YORK and CHICAGO

WANTED

You Who are Troubled with Sparking and Cutting of Commutators to Umm
The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

V

PREVENT COTTINQ.

Absolutely Will Mot
Take any
iron

size strand

castings;

TTV^^kTa

from 3-16 to 1-2 inch.
thoroughly galvanized;

Made of heavy malleable
assembled by hand.

I

Tho Brushes
It will

SO

Ots. per Stick.

f^r.n^ MANUFACTURER

For Sale by

all

SS.OO per Dozen

Supply Houses, or

FREE. Sample Stick.

Room

.

Cum

. .

put that high gloss on the commutator you
have so long Bought after.

MfLENNAN A
"* ™ToTe
uVu^actJre*

flfl '

ill, Inter Ocean Bldg., 130 Dearborn St Chicago, III.
,

CAR LIGHTING
GENERAL-

TRANSFORMERS
KUHLMAN ELECTRIC

SPOT

SPOT
gfi4SQNSgOTcoJ

ARC LAMP AND TROLLEY CORD
SAMSON CORDAGE WORKS, BOSTON, MASS.

NEW TYPE
Circuit

HIGH-DUTY

N.

REGO FLASHERS

Y.

191 Fifth Ave.,

Measure low and high voltagest
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for catalog of portable and switchboard voltmeters and ammeters,

L, M.

CHICAGO

PIQNOLBT

78-80 Cortlandt St.

New York

ARTISTIC PORCELAIN COMPANY
TRENTON. NEW JERSEY
Manufacturers

of

Electric Specialties in High

Equipment Co.
BETHLEHEM, PA.

CHICAGO: Francis Raymond

VOLT-

AMMETERS

Reynolds Electric Flasher Mfg. Co.

Switchboard

ASK FOR NEW BULLETINS

3-in-l

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants one.
Write us today tor particulars and prices. Also
pointers on electric signs.

Breakers

ALL STANDARD TYPES AND BUILT
TO SPECIAL DESIGNS

CLEVELAND: Crosby, Craft & Co.

BROADWAY,

ELKHART, IND.

CO.,

The

BMUR

storage BATTERY CO

Grade Porcelain
We

manufacture a beautiful quality of white, thoroughly vitrified,
tough porcelain, especially adapted to electrical purposes.
Correspondence solicited and prices quoted on application.

December
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EUGENE

nW4KN.PBIUIPS.Pres.

R.

PHILLIPS, V. P. C. H. WAOENSEIL, Treaa. C.R. REMINGTON, Jr., Sec.

HIGH TENSION TROUBLES ?

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,
i

\

j

R. I.

I

V //

13

BARE AND INSULATED ELECTRIC WIRE,

irnv

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

ANNUNCIATOR WIRES.

IMPREGNATE

LARGEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTICATE-YOU MAY BE SURPRISED.

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

J. P.

CABLES FOR AERIAL AND UNDERGROUND USE.

1 AND
NOW

DEVINE CO., BUFFALO, IM. Y.

Hzw Yoek

Stobe, P. E. Donohoe, 26 Cortlandt St.
Chicago Store, E. H. Hammond, 135 Adams St.

428 MOONEY-BRISBANE BLDC.

Montbeal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES and FACTORIES, PHILLI PSDALE R. I.
,

USE
Manhattan
Something;

Electrical Supply Co.

Electrical

NEW YORK:
W Park PL and 14 Mun&y
Factories: Jersey

CHICAGO:
118 Fifth

St.

City,

N.

J.;

"SAFETY'' RUBBER COVERED

Complicated and Difficult Dies
Everybody and tools, heavy punch press and sheer
work, accurate machine and novelty

for

Ave

WIRE AND CABLE

construction. MULTI- VENDING CO.,
198 S. Clinton Street, Chicago, 111.

FOR EVERY ELECTRICAL SERVICE

Ravenna, Ohio

VI.

AUSTIN

3.

& CO.,

CHICAGO REPRESENTATIVE

NATIONAL CODE STANDARD

THE SAFETY INSULATED WIRE & CABLE

CO.

BAYONNE, NEW JERSEY

"0. K." Weatherproof Wire,

EMIL

HOFFMANN

R.

WORKS
MODEL AND MACHINE
Specialty
Experimental Work a

Slow-Burning Weatherproof

71-75

W. JACKSON BOUL.

C HICACO

Main 1664

Tel.

and Ideal Wire.
Prices

1

There's No Friction

and Samples on Application.

with the Fibre-Graphite Commutator Brush.
Being 90per cent, pure graphite, it insures
low resistance, no sparking under a varying
load, and longer wear. There is no greasing

The Fibre-Graphite is therefore
the most economic brush on the market.
Send for price list.
required.

Phillips Insulated
Office

and Factory: PAWTUCKET,

The difference betweendry

cell

batter-

ies and Edlfon Primary BalterleM
is the difference between chance and
certainty. The flrst thing to know of
a battery is what to expect of it. Wi th
t> dry cell there is no knowing. With
the Edison you know exactly. The
Edison is not only the most trustworthy of all batteries but delivers the greatest amount
of_energy„for the least cost.
Tell us for what use you wish electrical energy
and we will tell you which Edisou battery you
need, how many and the cost.

k

Edison Mfg. Co.,
31 Union Sq., N. V.

Wire Co.

s

R% a iT

Ave
N j:

304 Wabash Ave., Chicago.

25 Clerkenwell Road,

LONDON,

German

E. C.

R.

N

in sheet, wire,

rods

L^

!
l

DUNCAN

M

Nickel and Copper Anodes

THE SEYMOUR
Box

667.

MFC CO.

SEYMOUR, CONN.

The Western

Elec-

trician published

J

042

pages of
matter and

reading

1575 illustrations.

DIRECT CURRENTS

This

ALTERNATING CURRENTS

is

3126 columns

3,000,000

or about

READ

words.

Equivalent in

IN

amount

WATT HOURS
KILOWATT HOURS
OR

"MANROSS"
HAIR SPRING!

In 1905
LARGE

blanks, etc.

Phosphor Bronze

SI 55 Wakefield Street. Germantown, PHIUDOPHIA.

I.

FOR

Silver

HOLMES FIBRE-GRAPHITE MFG. CO.
\

23 average

$2

technical

On

the

DUNCAN ELECTRIC MFC.
IND.

for

$3.

you

are not a sub-

scriber,

send in your

If

SEND FOR BULLETINS

Books.

book basis $46

worth given

DOLLAR AND CENTS

LAFAYETTE,

to

order

now.

CO.
Western

Electrician

50 7 Marquette Budding, Chicago

.

WESTERN ELECTRICIAN

14

MACGOVERN &

SAI>E and ROSSITER,
similar WANT COLUMN advertiseKIECTBIC41 AND STEAM 3IAments (jo words or less), .jf/jo an CHI\EKY, GUARANTEED, and at
additional words 3c each.

WANTED, FOB

u.

insertion;

POSITION

WASTED advertise-

ments (jo words or less), $1.00 an
sertion; additional words 2c each.

POSITION

in-

WANTED

A competent Electrical Engineer with two
years' experience in practical work, a graduate
in the regular electrical course at Scranton, Pa.,
wants a permanent position in North Dakota.
Can give good references. State particulars
when writing. Address Box 53, Orcbard, la.

PCSITION

December

WANTED

By young man who has ten

years' experience
in the Electrical Supply business. Capable of
taking any Inside position or will accept position
as traveling salesman. Have had experience as
purchasing agent, ^ales manager and both corresponding and traveling salesman. American
nationality, married and am 29 years o.d, ard
Address Box
can furnish best of references.
677, care Western Electrician, 507 Marqueue

PRICE considerably lower than for
the Maine apparatus purchased froiu
the manufacturers.
DIRECT ( OKKECTED A. C. HIV TS.
6770—400 K. W. Westinghouse generator ,60
cycles, 2-phase, 1,150 voli. 150 RPU,
connected to Williams vertical
non-condensing engine 18x26.
K. W. General Electr c generator, 60
cycles, monocyclic, 2.400 volt, 200 EPM.
direct connected to Ames horizontal, compound engine, 15^ and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single phase, 2,200 volt. 257 RPM, direct
connected to HsrrKburg tandem compound engine. 12 and 24x14, complete
with. switchboard and exciters.
direct

6399—250

A. C- GENERATORS 60Cycle, 3-Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517—150 K. W. General Electric, type A. T

K. W. Weatingnouse, 2,200 volt, clas^
10 75 900.

125-133-Cycle, Sinele-Phase.
6300-300 K. W. Westinghouse, 1,100-2,300
volts.

1279—120' K. W.

Westinghouse, 1,100-2,200
12-120-1375.
General Electric, 2,300 vol

volts, class

K.

W.

,

type A-6, class 12-90-1250.

,

Electric. 2,300 volts

vpe A. T. B.. class 8-100-900.
K. \V. Thomson-Houston, 2,200 volt,
class A-70, 515 RPM.
1

1448—70

25-cycle, 60-cycle, 133-cycle, single-phase, 2phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you lowpricis.

Machinery For All Power Station
Purposes.

ce,

ittery

Buildirg, Chicago.

12-160-600.

1219—75

ALTEBNATI\« CURBEST MOTORS.

class 12-150-600.

1136-100 K. W. General

OO-Cyele, a- Phase.
1763—240 K. W. Stanley, 1,200-2,400 volt, 450
KKM.
1791—135 K. W. S'anley. 2,300 volt, 900 RPVT.
7232— 75 K W. Westinghouse 2,200 voit, 720
RPM.
60-Cycle, Single- Phase.
7546-Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 1 80 K. W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
1823-150 K. W. Genera] Electric. 1.040-1,150

1344—90

BELTED

OF THE INTERIOR,
Inc. DEPARTMENT
Office of Superintendent U. S. Capitol

CO.,

volts, tjpe A. M., class

New Yorl*

FOR SALE

Ivvvwl
|vvvvv|

nearly new and in perfect condi ionFive 110-volt multiple a. c. Jandus 6 6.-amp.
A few Jandus a. c. Gyrofans and
arc lamps.
Wood 8-in. fans, also sixty Nernst lamps, one
to four glower. Address Box 676, care Western
Electrician, 507 Marquette Building, Chicago.
All

FOR SALE

^m ^» ^» *ym ^r*
^m ^» ^» ^» ^»
V> *> *r» •>« *!r*
^» ^» ^» ^m ^m
^» ^» ^» ^» ^»
«,« *y» ^. *,» *»»
«K» ^. «K» •,« *K»
Tl^ Tx» Tx» ^»

Nash gasoline engine.
25 K. W. and three 45 K. W. 125volt Edison machines.
One 17 K. W. 125-volt 4-pole generator.

Two

One 14k8|x10 Worthington pump,
i50 and 400 horse Berryman heaters, 18x36-inch Allis Corliss engine,

JAMES

Acme Vertical
GRAHAM,

A.

engine.

206

FOR SALE—

V

BROADWAY.

and

Our Bulletin No. 2550

ent

illustrates

CO.

—

,

DISTRICT OFFICES:
Milwaukee, A is. 801 Land Title

Bldg., Philadelphia
E. Fifth St., St Paul, Minn.
Atlas bldg., 604 Mission
St., San Francisco, Cal.

403-406

Favorable

Good

Bargains

16

1
1
12

New

3
1

2
8
1
1
1

1
1

2

2
1

1
1
1

2
2

nected to

Ames tandem comp.,

1450
1800
2500

1
1
1

General Electric, M.

P.,

Patent Lawyer and Expert in Eleotrlclty and Mechanics
28 Years' Practical Experience aB Electrical and
Mechanical Engineer and Expert in Patent Causes

engine.
We are now located in our new shop*, the largest
repairehopB in this country. Send for our Monthly.
Bargain Sheet, showing complete stock with net prices

EGOlt y

ELECTRIC

FOREE BAIN & MAY

Chicago

NEW DYNAMO TENDERS

Telephones

s^^v^r

.

HAND-BOOK
F. B.

For

R. R.

information and descriptive pamphlet address
full

CO.

j.

c.

CLAIR,

Industrial Commissioner,
I

GEORGE

T.

MAY,

Park Row. Chicago.

Ill

JR.

Automatic 3792 Patent Lawyer and. Solicitor of
Harrison 792
U. S. and Foreign Patents

Trade Marks, Labels, Copyrights— Corporations. Patent
REFERENCES BT PERMISSION
Hon. James H. EckelB
American Terra Cotta and C. Co.
Ex-U. 8. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip. Co.
Hon. Edw. S. Lacey
and
Gross,
Prest., Chicago
H.
H.
Ex U. S. Comptroller of Currency
Atlas Railway Supply Co. and
Bankers National Bank, Chicago
Jas. G. MoMichael, Prest., Chicago
Hon. CharleB Q. Dawes
Ex-U. 8. Comptroller of Currency
Automatic Fire Protection Co.
Central TruBt Co. of 111 Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-U. 3. Secretary of the Interior
Atlanta, Ga,
Bankers National Bank, Chicago

CO.
II

Have YOF read the

By

YAZOO & MISSISSIPPI VALLEY

MARYS, PA.

FOREE BAIN

comp., formH, 85 K.W.

Electric, M. P., comp., 6 pole, 100 K.W.
Electric, M. P., 150K.W., comp., direct
connected to Ball and Wood, tandem comp.

<; i:

R.

DERIVATION OF

Western
Western

Cor. 16th and Lincoln Streets,

R.

AND THE

11x17x12 auto-

matic engine.
.

Communities,

THE ILLINOIS CENTRAL

CARBON BRUSHES
ST.

Rates,

Conditions,

ON THE LINES OF

SPEER HICH-CRADE
SPEER CARBON

Freight

Labor

Healthful

Crocker-Wheeler.

50 Roth, M. P.
60 Hobart, M. P.
80 Procker-Wheeler.
86 Hobart, M. P., new.
100 Hobart, M. P., comp.
England, M. P.
110
110 Akron, M. P.
300 Westinghouse, M. P.
3*0 Western Elec, M. P.
400 WestJnghouse, M. P., 22^ K. W.
460 Sprague-Lundell, M. P.
450 Gen. Elec, M. P., comp.
450 Western Elec, M. P., comp.
510 C. &C..M. P.,30 K. W.
540 Westinghouse, M. P., 30 K. W.
700 Commercial, M. P., comp.
800 Gen. Elec. M. P., comp.
000 Wagner M. P., comp.
1100 Triumph, 51. P., comp.
1.100 Card, M. P., comp.. 72 K. W.
1300 W. Elen., M. P., 75 K. W.
1350 Gen. Elec. M. P., 75 K. W., 6 pole, direct con-

2

Secre-

Satisfactory Inducements,

Lights.
1
1

HITCHCOCK,

WITH

Northern machines are noted for their compactness,
ruggedness, simplicity and economical operation.
Motors
to meet all requirements.

VOLT DYNAMOS

(25

A.

OFFERED
LOCATIONS

MANUFACTURERS
MADISON, WIS U. S. A

21

E.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

and describes

NORTHERN ELECTRICAL MFG.
1236 Wells BIdg.,

S.

tary.

BETTER GET A COPY.

425 Monadnock Block, Chicago
29 Broadway, New York
200 Equitable Bldg., Boston

XJ.

Approved:
is

economical lighting equipments.

ENGINEERS

waive technicalities and inElliott Woods, SuperintendCapitol Building and Grounds.

to

formalities.

more for lighting
would cost you to

to ask you to install
a Northern Generator and see for yourself. Drive it by
For
either gas, gasoline, kerosene, alcohol or steam engine.
internal combustion engine drive we build dynamos with
flywheels giving good steady light and power no matter
how unsteady the engine runs.

LIGHTING
CURRENT ?

02 K. W. 250-volt, one 50 K. W.
125-volt direct-connected dynamos
and engines.
One 35 K. W. 220-volt 4-pole generator,
direct connected to 50-horsepower

10x12

it

make twice the current you use ?
The best way for us to prove this

WHY PAY SO
MUCH FOR

One

Building and Grounds, Washington, D. C,
November 21, 1906. Pursuant to the directions of the Commission of the House
of Representatives, etc., advertisement is
hereby made for sealed proposals (in duplicate) for the furnishing and erection
of apparatus to completely equip the
heating, lighting and power plant for
the Capitol building and other buildings,
which apparatus will consist of engines,
generators, switchboards, boilers, pumps,
condensers, steam fitting and all other
necessary appliances to connect the same
in the several parts, and for complete
sub-station apparatus for the various
buildings. Proposals for the first section
of the work, that is, for prime movers
and generators and sub-station apparatus
and complete switchboard equipment
therefor, will be received and opened at
the above office on Wednesday, the 26th
day of December, 1906, at twelve o'clock
Subsequent
noon, and publicly opened.
proposals will be received for the other
apparatus, and the date of opening will
be stated in the specifications. Applications for plans and specifications may be
made at once, and the issuance will be
in the discretion of the Superintendent.
Bidders will be required in the first instance to furnish with their proposal a
certified check or surety bond in the sum
of five per cent of the amount of their
bid.
A certified check in the sum of
$50.00 will be required as a guarantee for
the return of plans and specifications.
The right is reserved to reject any or all
bids,

YOU KNOW you are paying much
DOcurrent
these dark winter days than

1906

15,

** Block

Practical Electrical

Units.

BY

PATENTS

and Trade Mark Causes

LIEUT. F. B.

BADT and PROF.

H. S.

CARHART.

Swedish- American Telephone Co.
West Jackson Boul., Chicago

PRICE, POSTAGE PREPAID, 75c,

Earth Manufacturing Co.
Elevators, Milwaukee, WIb.

The Knickerbocker Company
DuBt Separators, Jackson, Mioh.

Twin City Rapid Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

BADT?

This is a very handsome book of 60
pages, printed on fine heavy paper, with
neat cloth binding. It contains Portraits and Biographies of Ohm, Watt,
Faraday, Joule, Gauss, "Weber, Sir William Siemens, Dr. Werner von Siemens,

Ampere, Daniell, von Jacobi,
together with a carefully prepared table
of the Practical Electrical Units, with
Volta,

NOT,

IF

Dynamo
out

WHY NOT?

tenders cannot get along with-

their relative values.

it.

MOTORS -DYNAMOS - FANS ?
ARE WELL MADE AND YOU'LL LIKE; THEM
FOR ALL DIRECT CURRENT CIRCUITS
THE ROBBINS & MYERS CO. >

Sent prepaid on receipt of price, $1.00

ELECTRICIAN PUBLISHING CO.,
507 Marquette

Building,

^'"

CHICAGO

In no other Single Volume can thfti
Rare Collection of Portraits be Found.

Electrician

SPRINGFIELD, OHIO.

Publishing

597 Marquette Building,

Company,
CHICAGO.

CHICAGO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Crado Machine

Work of All Kinds
Corre spondence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

December

15,
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WAGNER ELECTRIC MFG.

CO,

iB^g

MsBUS

R^tSe

Sls^lisgg
:-V«-

l»iH«

SsePBKRSK
8)«BS»HSSt

!
;

J&S3£^-&& £g^l

sis&K^!®

Ift^Sg

3^^

hi

Lightning

™*

Wind *"

d

Storm

Flood

have no effect on them.
As long as
they stay where you put them, they
will do their work.

Our transformers have repeatedly
been struck by lightning with no damage
except a shattered case. Their protective
device is such as to make them practically
lightning proof.

Our form

H

isi

good

of coil

winding permits

insulation with

good

of

regulation.

IrnSmM
iiiiiiii
I

Hi

All other forms of coil winding can give
you either good insulation or good regulation,

but not a combination.

pPlllii

OUR TRANSFORMERS
OPERATE SATISFACTORILY

1111

TRANSFORMERS
Write

for Bulletin, No.

72-H

District Offices in All of the Principal Cities

WESTERN ELECTRICIAN
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December

THE
Incandescent

\V7E,

™

make

too,

incandescent lamps of exceedingly good quality, work-

manship beyond

We
and ship

give a
just

volt circuit,

life

criticism, prices

below others, quality considered.

guarantee, a maintenance of candle

what our customers

call

No

for.

to give momentarily high candle

power guarantee,

104- volt lamps for JJ5-

power and short

life,

in our

shipments*

Two

factories

produce one

result,

with

sufficient

working

capital

namely, good material and

and experienced employees

satisfied

customers.

with us and secure our prices on a barrel of lamps*

Get busy

Shipments same as

we make our own sample lamps, something not always done.
Elk new lamps and Novelty renewed lamps, we are in position

samples, as

With

our

to supply

all

classes of trade.

Be

sure to mail your inquiry to the

NOVELTY INCANDESCENT LAMP

CO.

Emporium, Penna.
so that

it

will reach the

proper hands.

ALVIN & JACKSON,

^VS^!SJ^S^SS^ m

.

15,

1906
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15,
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DEARBORN

17

WATER TREATING PREPARATIONS

are universally used to clean and preserve boilers because
they are scientifically made, put out in the most condensed form, and do the work most economically.

ARBORN DRUG
228-234 Postal Telegraph Building, CHICACO, ILL.

BUCKEYE ENGINE
SALEM. OHIO.

'\ASIV1.

&
H.

CHEMICAL WORKS

EC30AR, Founi

Telephone: Harrison 303O and 3931.

ARE YOU LOOKING FOR TROUBLE?
IF SO, GET A COPY OF

Co.

U.S.A.

TELEPHONETROUBLES
AND HOW TO FIND THEM
—IN—

Dixon's Graphite Brushes save
wear on commutators. That's
one big reason for their use.
More reasons given in free
booklet 125-M.

BOTH MAGNETO AND COMMON BATTERY
SYSTEMS.
9th Edition Just Out.
Electrician

©
2

Price, 25c.

Joseph Dixon Crucible Co

Publishing Co.,

507 Marquette Buildiaf,

Jersey City

CHICACO,

N.J.

D

ZV

XXh

^TflAOEXr MAB:

•9M

X:-\-W&

»*•*

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

IN

REG.TRADE MARKS

)

**

itemumb

|HE PhoSPHOR BRONZE SMElTINGCO.QMITED,
2200 WASHINGTON AVE.,PHILADELPHIA.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS, SHEETS, etc.

— DELTA

McjfaJkonp'

/7\

W

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

METAL

SFraib?

CASTINGS, STAMPINGS and FORGINGS

<8>

Mark

Wfiz Hrato-4Hark guarantee
Sty* ®art

FOR CATALOGUE,

JEFFREYIOHAINS

T&tm $nrk

THEJEFFREY MFG. CO

Mfy.

flto.,

Hasten

^art&ri.

qualtiij.

(Biirat.

GLatmda, (§nt

(Kiragn

C0LUMBUS.OHI0.

EXPERIENCE

THAT

IS

WHY WE

HAVE THE

MOST PERFECT
GROUND

WRITE FOR THE STORY OF "DISTRICT STEAM HEATING"

MERI
IM.

UNDERSYSTEM

VI

IM

MONADNOCK

IK

IT

HEATING

CHICAGO,

V

II

SAMS0N1TURBINE
The

bearings which carry the gates are

and

HEAVY,

giving

liberal

made

wearing surfaces

sequently prolonging the wear of the gates.
gates are carefully

extra

BALANCED

and

fitted

LONG

and con-

SAMSON
with STEEL

All

CONNECTIONS.

THE JAMES LEFFEL & uOh

sprincfield, ohio,

u.s. a.

—
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Reduced Telephone Rates
IN CHICAGO

December

15,

1906

QUALITY
is of first

importance and
efficient

essential
service

is

to

and

reliable

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:

Estimates

Also complete

promptly

systems for

per month
#5.00
50
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

furnished on

systems for

inter urban

RESIDENCE RATES WITH UNLIMITED

manufactur-

railways,

ing plants,

mining sys-

hotels, etc.

tems, etc.

calls

:

:

:

SERVICE:
Two-party

:

line

$75.00 per
60.00 per

:

:

electric

:

annum
annum

NICKEL SERVICE:

Iron Box Hotel Type

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 1 5 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$1.00 per month
Direct
Direct

and

:

:

Single line

steam,

complete

Telephone

line,

:

:

Designers and Builders of Telephone Apparatus of
the Highest Grade for all classes of service. Our knowledge and experience are at your command.

:

Write to-day for booklet W2-E.

CHICAGO TELEPHONE COMPANY,
203 Washington

IT'S

Street, Chicago.

Stromberg- Carlson Telephone
ROCHESTER,

Mfg.

CHICAGO,

N. Y.

TIME

To

forward order and copy for a special announcement in the
Annual New Years Number. It
will be one of the grandest publications ever placed before the electrical trade, and you really can't afford to remain out of it.
All buyers of electrical goods will find something of interest and
value in this number.
If your product is carefully and attractively
placed before them in the advertising columns of this issue
we'll all be pleased.
Better let us know your wishes TODAY.
There are still some choice locations open.

WESTERN ELECTRICIAN'S

WESTERN ELECTRICIAN
507

MARQUETTE BUILDING
CHICAGO

Go.
ILL.

December

15,

WESTERN ELECTRICIAN

1906

YOU WOULDN'T START
A HORSE CAR LINE
Not

in this age of electric cars ?

you wanted to make money out

if

A SMALL

COMMON BATTERY SWITCHBOARD
IS A GOOD PAYING INVESTMENT

of the

business of transportation.

Then why should you
automatics,

if

you want

to

The automatic system
system that the

manual telephone exchange

start a

make money out

electric car

same

does to the horse car.

telephone development, as the electric car

is

One of these cabinets received an award at the Pan-American
Exposition. This cabinet will go well with the finest ofEce
furniture.
It has front and rear panels made removable so that
all apparatus is easily accessible for making connections.
We make a large variety of these small switchboards for use
in Factories, Department stores, Hotels, Apartment buildings,
Hospitals, Railroad ofiices, and all similar places where good

in this age of

of the telephone business ?

of telephony bears the

relation to the
It

development.

of transportation

The automatic telephone system produces the

best service

manual

the apotheosis of

is

19

more economically

service

is

required.

than indifferent service can be produced with manual equipment.

There

is

no more question as to the relative popularity

manual telephone

service

And,

as for the securities

same

results.

—the

Auburn, N. T.
Battle Creek, Mich.
Bellingham, Wash.
Berlin,

Germany.

Buxton, Iowa.
Cadillac, Mich.

Champaign,

111.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Fall River, Mass.
Ferguson, Mo.
Grand Rapids, Mich.

Hastings,

is

IS

ONLY

THE

Santa Monica, Cal.
Sioux City, Iowa.
South BencL Ind.

THE BEST

CHEAPEST

Spokane, Wash.
Mo.

Springfield,

St Marys, Ohio.
Tacoma, Wash.

Marianao, Cuba.
Marion, Ind.
Medtord, Wis.
Miamlsburg, Ohio.
Olive,

WE MAKE

THE BEST

Richmond, Ind.
Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.

Neb.

Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston. Me.
Lincoln, Neb.
Los Angeles, Cal.
Manchester, Iowa.

No. 2210 Cabinet

Toronto Jet, Can.
Traverse City, Mich.

Urbana,

Common Battery lines and 10 Common
relays), 5 Common Battery Trunks (major

111.

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R I.

111.

New

Bedford, Mass.
Oakland, Cal.
Ocean Park. Cal.
Pentwater, Mich.
Portland, Me.
Portland, Ore.
Princeton, N. J.

Wausau, Wis.
Westerly, R.

CHICAGO,

Sts.,

Capacity for 320

Battery

cords (minor
1 operator's telephone set complete, 1 battery switch.

relays),

I.

Wilmington, Del.
Woodstock, N. B., Can.

KELLOGG SWITCHBOARD & SUPPLY GO,
Congress and Green Sts., CHICAGO
^=

Automatic Electric Co.
Van Buren and Morgan

estimates.

car.

in the following cities:

Havana, Cuba.

Mount

Do not delay. Write to.
day (or our bulletins and

gives a complete description ot all our cabinets
of this class.

same comparison may be applied with

Our automatic system has been adopted
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me,

and the horse

Our "Bulletin No. 11-P"

automatic and

where the two kinds are in competition than there

as to the relative popularity of the trolley car

the

of the

PHILADELPHIA PA.
Keystone

Tel.

Bldg.

CLEVELAND, O.
Electric Bldg.
LOS ANCELES, CAL.
818 W. Second

U. S. A.

=

Branch Offices

KANSAS

CITY, MO.

1314 Main

St.

St.

L

TELEPHONE

SYSTEMS

On receipt of
10 CENTS
we 'will

FOR

send you a

Western

OFFICES
FACTORIES

Electrician

HOTELS

Moonlight Schedule

AND
for

190Z.

COMPLETE EXCHANGES

lighting

man

should have

one.

Every

Electrician Publishing

507 Marquette

Bldg..

Send for Bulletin 13

American Electric
Telephone Company

Company,
Chicago.

No. 148

ELECTRO-MAGNETS

W.

6408-6600 State

St.,

Chicago,

111.

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
If

You Are
a Regular

So,

Customer
If

Not, Will

You

Allow Us to Send a

Sample?

*c counn/werfr.

INTERNATIONAL TELEPHONE MFG. CO.

At/iavsrco

CHICAGO

December

WESTERN ELECTRICIAN

Engineering

MECHANICAL.
ELECTRICAL.
STEAM,

D. G.

CIVIL.

& WM.

B.

Complete and short courses. Thoroughly equipped
enfineerini shops. Shop work from the beShort courses in Steam and Electrical
Dgineerinz. Expenses low. Accommodations the
best. School all year. Students may enter any time.
Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
AMERICAN SOCIETY OF MECHANICAL ENGINEERS
AMERICAN SOCIETY OF CIVIL ENGINEERS

ENGINEERS.

EXPERTS.

Madison, Wis.

1906

GET BUSY!

JACKSON,

SAVE YOURSELF TROUBLE.

MEMBERS

finning.

15,

Put Your Wires Underground.
277 Broadway,

NEW YORK

C. M.

GEST

Quick

Coupling

Union Trust Bldg.,

CINCINNATI

HIGHLAND PARK COLLEGE, DES MOINES, IOWh

PLACE YOUR

DON'T THINK

"Want" and "For Sale"

That you can keep posted as to
what is going on in the westera
electrical field without reading the
It is the
Western Electrician.

advertisements In the

'

WESTERN ELECTRICIAN.

Conduit

Rod

these rods have qo lost

Remember
notion.

These -Couplings are of Steel and
made in the beat possible manner^

•re

Write for

it

once.

list of persons using trie**
since May 100a, Mad*
3 it:- and 4 ft. lengths.
Price, 3 It. 7S cents. 4 ft. 8$ cents.

rods— 26,000 sold
'
1

electrical newspaper, and if you
are not a subscriber you will find it
to your advantage to become one

Immediate Returns.

Patent

Cope's

Patented February

T. J,
244

OOI
PHILADELPHIA. PA

N.rtk Fifteenth Street

93.00 per year;
Sl.SO for six. months,

1+, 1903.

ORANGEBURG

ELECTRICIAN PUBLISHING CO.
«vJlte 507 Marquette Bids., CHINAS

aOBT. FERRIS' BOOK

FIBRE CONDUIT

ON 1ETERS

For Underground

IS

SO SIMPLE THAT ONE WONDERS

Systems

AT THE COURAGE OF THE AUTHOR

TELLS JUST WHAT SOME
PEOPLE THINK THEY KNOW.

IT

Written expressly for the men who handle
the pliers.
Stmt prepaid on receipt of $1.00, Address

situmimiz:ei>

fiber
conduit
M/SDB BY

ff

i"

AMEHICAM
CONDUIT
COMPAnY%
MABQUE.T
MABQUE.TTC BUH.OIMO.CHICAOO. *?
30I*

LOS ANGELES,

<£W YOfTK.

is

ORANGEBURG,

Boston Office

Ht

:

No.

1

10 State

ELECTRICIAN PUB. CO.,
Marquette Bldg..

"Flexduct"

THE FIBRE CONDUIT COMPANY
N. Y.

Chicago Office: No.1 760 Monad nock Bldg.

St.

Write for Catalogue

CHICAGO.

that high standard required in all high-class work.

It is

very

flexible, a.

high Insulation and indestructible

FLEXIBLE CONDUIT

...---

"Flexduct" the National Code Standard.

It

does not deteriorate,

always usable

NATIONAL HETAL HOLDING

Fulton Building.

to highest

degree

CO.
PITTSBURG. PA.

December

15,
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The

Modern

Idea

COMPLETE STOCK
PROMPT SHIPMENTS
COURTEOUS TREATMENT
THE BEST OF EVERYTHING OF

«f

21

Doing Business Means
TO PROTECT THE TRADE
TO MAINTAIN PRICES
FOR HIGH CLASS ARTICLES,
PRICES ALWAYS THE LOWEST

ITS KIND

WE FOLLOW
IT ABSOLUTELY
THERB>FORB
WE WANT AND WARRANT YOUR BUSINESS

The Dayton

American Electrical Heater Co.
American

Steel Clad Irons, Electrical

Heating Appa-

ratus.

"Apple"

Ignition

Electrical
Apparatus,

Mfg. Co.

Generators,

Storage

Batteries, etc.

Bishop Gutta-Percha Company
Manufacturers of Rubber and Lead covered Wires and Cables of every description; Elevator Annunciand Lighting Cables, Special Rubber Insulated Wires and Cables, R. R. Signal Wire, etc.

ator, Control

Clifton

The

Mfg. Co.

Insulating Tapes, Armature Tapes, Splicing
Compounds, Conduit, Auto Tape, Chatterton's Compound, Rubber Tubing and Specialties.
Clifton

"

VOLTAX

Electric Cable

Wire, Weather-proof Wire, Magnet Wire, Field and
Armature Coils, Rail Bonds, Voltax Insulating and Preserving Paint and

The Reed
"

Stanley
Faraday

Bells,

KALAMOS"

&

Company

" Insulated Wires and Cables, R. R. Signal

Electrical

Compound.

Cordage Co.

Insulated Wires, Battery Cords, Annunciator and Office Wires.

Wire & Telephone Co. of America

Patterson, Inc.

Simplex Annunciators, Matchless Flash-

light Novelties,FieldingReceptacles,Newcode Sockets

and

" Romeoid" Interior Telephone Wire, Rubber Covered
Wires, Magnet Wire, Bare Copper Wire, etc.

Receptacles, Competition Bells, Hubbell Floor Boxes, etc.

Schwarze Electric Company
"Universal" Bells, R. R. Signaling Apparatus

Western Representatives:

J. Allen Haines, inc.
324 Dearborn St.,
Chicago, U. S. A.

New and instructive catalogues
on request; also our 5X Ready
Reference List, the handiest
possible thing for you.

WESTERN ELECTRICIAN
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COAST POLE

Cedar
WHITE CEDAR)
RED CEDAR

w.

r\

BRU

l

H. M.

SPOKANE, WASH.

CO.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Large Stock Constantly on Hani

RAI
CQO
E
V/
I*- *- **

LOUD'S SONS

TIES

Au Sable, Mich.

CO.,

THE PORTER CEDAR

POSTS
ww w
uui«w TIES
Mkw
PDIiES
WE WANT YOUR

(?

SAGINAW. MICH.

1

INQUIRIES

F=>ROC3Lj'c=E:i=lS

1906

15,

POLES,
POSTS,

CEDAR

Idaho Cedar Poles
PACIFIC

December

ALWAYS

Poles
\

CYPRESS

/TENN.
ITENN. CEDAR
C

KANSAS CITY,

POLES.
WHITE CEDAR,
RED CEDAR,

IVIO.

CYPRESS.

BERTHOLD
OAK, OYPRE88 and

Chemical Building-

rt

Cross Arms
in Toledo
stock, yellow pine, for quick

TIES.

& JENNINGS,
ST. LOUIS.

YELLOW

PINE.

Practical and to the Point"
IS

ALL THAT NEED BE SAID OF

THE TELEPHONE HAND-BOOK
By Herbert Laws Webb.
160 Pages, 133 Illustrations,
Cloth,

The book

shipment

Price $1.00.

for those interested in telephony.

PUBLISHING C0. r
507 Marquette Bldg..
CHICAGO.

ELECTRICIAN

Special prices on standard
^^^"ePIOIAL PRIOM ON SMALL POLES?

10

ft.

:dar
f=>o L» C.SP
CM. WORCESTER CO
JT

10 pin.

</qrds "X
/feMicn.Mnsi
icnl/nssMicli'
iMunra'nJ

(Worn,

^-WrlWf or a copy of our TELfCRAPH COOK FOB C1PAR

The E Bissell Company.Toledo, 0.
MICHIGAN WHITE CEDAR
BEST TO LAST.

We

40,000 Poles in stock.
100,000-150,000 after April 1st.

haVe been

W.

C.

in the

n/%1
r\ M

Cedar Pole and Tie business

STERLING & SON

EC
*J

25 years-

CO.,

.

j

50.000

TICC
Q^
^^
^^
'

at

Bay City

=MONROE,

-Q&Z
7

mm

AND
^^ ^™ ^™ ^^Trolley
Ties

u

yard.

MICH.

KELLOCC-cedar
CHICAGO,

II I IMniC
IL.LIINUIC5

earnest JL"tiark JfVes.

£34

iaSalle

POLES

Switchboard & Supply Co.

St.,

WRITE US FOR CEDAR-P
POLE
-BOOKLET NO. s-F."

-<?o>:

Chicago.

FOOT TROLLEY TIES

Michigan White Cedar Stock
Low Price. Quick Shipment
Also B Inoh Thick 8 Foot Ties. Write for Delivered Price*
Special

PERRIZO & SON8

Daggett, Michigan

POLE DEALERS ADVERTISING

IN
THE WESTERN ELECTRICIAN OBTAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
'

Practical Running of Dynamos.
A little booklet on the care and the locating
and remedying of troubles In dynamos and
motors.

Prioo, lO Cents.
Catalogue of mechanical and electrical book*
free.

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg., Chicago.

J

SHVI

ELECTRIC
Catalog

The Lindsley Brothers Company

HEATING APPARATUS
"R"

on Electric Heating FREE.

"UNIT" ENAMELED RHEOSTATS
WRITE TO-DAY

Simplex Electric Heating

Co./^'

Producers and Shippers of

-

WESTERN CEDAR POLES
And Manufacturers

of

RED FIR CROSS ARMS
SPOKANE
WASHINGTON
-:-

December

15,
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and Double Acting Gas Engines

Single

The Success

in Operation

Westinghouse heavy duty gas engines is in no
small measure due to the oiling system.
A continuous circulating and filtering system is supplied
of

with each engine, resulting in a great saving of oil.
Cylinder lubrication is particularly effective owing to
the judicious application of lubricant at just the
right time, the oil being automatically injected into
the cylinder at several points, but only on the
inductive stroke, not promiscuously as is the usual,
method, which results in the carbonization of a
greater portion of the
3,000 H. P. Westinghouse,

Twin Tandem, Double-Acting Gas Engine_Generating

oil.

Unit.

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Qas Engines and of The Roney Mechanical Stoker
Address nearest sales office for information

New

Chicago, 171 La Salle St.
Cincinnati, 1111 Traction Building.
Atlanta, Equitable Building.
St. Louli. Chemical Building.

York, 10 Bridge St.
Botton. 131 State St.
Charlotte, N. C. So. Tryon Street.
Cleveland, New England Building.

Pittsburg, Westinghouse Building.
Philadelphia, 1003 No. American Building
Denver, 512 McPhce Building.
San Francisco, Hunt, Mirk & Co.

Westinghouse
Switchboard Transformers
Made

seven different types, all
designed for five ampere secondary,
and ranging from 5 to 3,000 ampere
in

primary current.

Ample

Type B.
For potentials not exceeding 12,000

volts.

amount
their

of

insulation
iron

and

a

liberal

and copper used

construction

insure

in

exception-

They
accurate transformation.
are conveniently arranged for connecting to circuit.

Type

G.'

For potentials not exceeding 2,400

volts.

ally

Type E.

For further particulars address nearest

For potentials not exceeding 24,000

For potentials not exceeding 6,600 volts

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

office.

volts.

Buffalo

Chicago

Electric

Cltveland

Detroit

Dallas

Los Angeles

Minneapolis
Denver
Canadian Westinghouse Co., Ltd., Hamilton, Ontario.
Cincinnati

&

New Orleans
New York
Philadelphia

Mexico, G.

Mfg. Co.
Pittsburg
St.

Louis

Salt

O. Braniff

San Francisco
Seattle

Lake City

&

Co., City of

Syracuse
Mexico.

WESTERN ELECTRICIAN
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A. C. Series

December

15,

Arc Lamps

Some
Ventilation.

The

Details

ultimate temperature rise

is

so

low, namely, 45 centigrade, that practically no ventilation is required in the case, making the lamps storm
and insect proof.

.

Insulation. Each lamp is thoroughly insulated
between the terminals and frame. The construction
is such that insulation is required in only a few places
to insulate the controlling and operating mechanism
from the housing, practically eliminating the insulation troubles which are so frequent in other lamps.

Alignment.

No

one part depends upon another for
lamp can be taken apart and reassembled by an inexperienced person.
its

alignment.

A

Housing. The housing, which forms
made from very heavy sheet copper

the frame, is
pressed into
strength and rigidity with a

shape, combining great
pleasing ornamental effect.
door is provided for
the inspection and adjustment of the mechanism.

A

Switch. A switch is provided for cutting out the
lamp when desired. It is contained in the top of the
lamp housing and has no movable leads or other connections to become grounded or broken.

Binding Posts.
the top of the

The

binding posts are located on
square receptacles to prevent
are insulated from the housing by

lamp

in

turning.
They
large porcelain pieces similar to petticoat insulators,
insuring the least possible trouble from leakage and

breakage.

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,

Cincinnati

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

Pittsburg

Philadelphia

Mexico, G.

&

Louis

San Francisco

Seattle
Salt Lake City
Syracuse
O. Braniff & Co., City of Mexico
St.

1906

December

15,
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Up

Light
One

of the

EASIEST
SIMPLEST

SAFEST
MOST ECONOMICAL WAYS
Is the

way

of the

FORT WAYNE ARC LAflP
More

light

and

less current

than

any other lamp on the market.
Investigate

— today.

now

Form C Lamp will stand

Fort

Wayne

Our

the test.

Electric

Works

''Wood" Systems

Fort Wayne, Ind.

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding

of

Tie the carbons together with
copper wire and the lamp

Magnets

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CURRENT

CIRCUITS

TERN
Consult
the

Map

Write

S/ty

:^

:

^\*3b» Mr

Our
Nearest

House

WESTERN ELECTRICIAN
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VULCANIZED FIBRE

a

THE THOUSAND THINGS YOU
CAN DO WITH

Highest grades for electrical insolation and mechanical purposes, In sheets,
tubes, rods

CONDULETS

and

special shapes.

Catalogues and samples

VULCANIZED FIBRE

CO..

W.

MAKE CONDUIT WORK

on

application.

Wilmington, Del.

-

R.

OSTRANDER &

CO.

Manufacturers and Dealers
in all kinds of

CHEAPER AND BETTER

Electrical Supplies,
Bells, Annunciators,

V

<p^V> Sorensen's /f^V,

>T

Ceiling

Speaking Tubes,

22 DEY

Switch

ST.,

Etc.

NEW YORK

Factobt:
1431 TO 1439 DeKalu Av».,
BROOKLiH, N. Y.

Mechanically and electrically
correct.

Approved by tbe Fire Underwriters.

For

lines

from con-

of drop lights

duit use type

C — straight-away

—and

E — end — fittings with porcelain cover
for

GENERATORS

weather-proof socket.

Remember, you

do a good

can't

SEND FOR 600 PAGE CATALOGUE

P. SOR.ENSEN
18 Dunham Place
Brooklyn, - it. Y.

FOR

conduit job without

Lighting

Condulets

—Power and Railway Service

CROUSE-HINDS CO.
70 W. JACKSON BOULEVARD

CHICAGO,

ILL.
CINCINNATI

SYRACUSE

NEW YORK

I
use
The Holden Guy=Anchor

300

Kh>. Engine

Type Generator

NONE BETTER

J

Large Overload Capacity
High Efficiencies

The rods are of one piece
No welds nor threads to weaken them
Greatest surface In ground

11

15 -inch Anchor squares up in a 6 -inch
hole, over 55 square inches in solid earth

A

1

1

1

L

1

r

1f

1

1

A

Pat. Jan. 9,

1906

.

Write for Circular

TBE HOLDEN ANCHOR

^^ la^B*—
^JU

66

Modern Design

MOST INEXPENSIVE AND
BEST ANCHOR MADE

UNION

National Brake

Manufacturers

DPS MOINES IOWA

GENERAL SALES OFFICE: 519 FIRST NATIONAL BANK BLDG., CHICAGO

Specify

99

ENCLOSED FUSES

No

& Electric Go.

Milwaukee, U.S. A.

CO.

UNION

99

ENCLOSED FUSES

Excessive Heating on Full Load

Sun- Operation on Overload

66

Oil

^^mm0^
yOUT next Order

Chicago Fuse Wire and Mfg. Co.

NO FLASH

or

ERUPTION on

Most Severe Short Circuits

CHICAGO AND NEW YORK.

YOl.

Copyright, 1006, by Electrician
PuttlishinyCunipany, Chicago.

$3.00 Per Annum.

XXXIX,

O
D I CV
OlIVIr^LllA
II

CHICAGO, DECEMBER

WIRES AND CABLES

Cents a Copy.

10

iun.ii

"ONEIDA" GALVANIZED
FOR ARC LAMP

RUBBER INSULATED

llil

Enterr-d at OtllcafXO PustnlHce a*
matter uC the second, clans

22, 1906.

CHAIN

SUSPENSION

FLAMEPROOF
„
_,_.._,.
The Simplex Electrical Co.

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

WESTERN SELLING AGENT,
h. r. hixson
•

143-1146

Monadnock Block

chicaco

I

s^

O State

St.,

CRESCENT RUBBER INSULATED

WIRES AND CABLES
National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.
New York Office,
51 BARCLAY STREET.

Okonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE

322 The "Rookery,

Wires

Geo.

W.

T.

Office

Westirjghouse Bldg.,
Pittsburs.

Chicago.

and Factory, TRENTON, N.

>

Manson, ••n'l Suit

66 Liberty

St.
1225 Betz Bldg.
Philadelphia, Pa
Security Bldg.,
St. Louis, Mo.

New York City.

10 Post Office Square,
Boston

Bacon Block,
Oakland, cal.

CO., Ltd.

253 Broadway, New Y«ri

Main

STANDARD UNDERGROUND CABLE CO.

Sole Manufacturers of
";?...'"

Ltd.
ONC'Da, N. Y

ADDRESS SALES"DEPT.

THE STANDARD FOR
RUBBER INSULATION.

S. Pat. Off.

ftS&SSXtt «"«««•

M'F'D BY

ONEIDA COMMUNITY,

BOSTON, MASS,

1889— Paris Exposition,
Medal for Rubber Insulation.
1893-World's Fair,
Uedal for Rubber Insulation.

THAOBMARK.
Beg. V.

I

BARE AND WEATHERPROOF WIRES AND CABLES.

H. Hodfint, Secy.

Underground Cables for

Rubber Covered Wires and Cables.

all

Purpose*

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

THE

PARANITE RUBBER COVERED
WIRES AND CABLES
Underground, Aerial,

Submarine and Inside Use

<x&\HAft

Pittsburg

PHOENIX
GLASS CO.

-'

Manufacturers

All

Wlree Are Tested

at Factory

JONESBORO,

IND.

°of"
'>
Lu/aK^Sib

of

and Shades, both

Arc and Incandescent
Inner and

Outer

Globes for

RLCIiTCREO

CONDUITS FOR INTERIOR WIRIRfi.

all

enclosed arc systems

Electric Signs

American

CATALOGUES SENT ON REQUEST

Chcl.eu, Mail.,

and Letters
Send

127

Crimshaw

12

NEW YORK
114. 116

MAIN OFFICE:
& US Liberty St.. New

TRADE-MARKS on our tags,

Crimshaw and Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,
BRANCHES:;

York.

WESTON INSTRUMENT CO.,
Dial

Station Instruments
These instruments are
constructed upon the same
general principle as our
regular Standard Portable
Direct-Current Voltmeters
and Ammeters, but are
much larger, and the working parts are inclosed in a
neatly designed, dust-proof
cast-iron case which effectively shields the instruments from disturbing influences of external magnetic fields.

1'aKIS,KICaSCK-B. H. Uadlot
KueSt. Georges.
BERLIN—-European Wentoii

12

ica) [nutruroent Co., Hitterntrasfe So, 8ft.
i

Office

14 S.JEFFERSON ST.

Raven Black Core

weaiso manufacture

,„.,

SAN FRANCISCO:

BOSTON:
7 OtU St.

0e4p|a|ne j st

766 Polsom

ELECTRICAL

Main

AND

CH ICACO

Raven White Core
carry the above

Co.

MATERIAL GO.

FULTON STREET

P»« inspection, and

Loom

York, Cblc«t»,,S«» Fr«ncl«o

AJAX LINE

CO.
HALLER MACHINE CHICAGO

MMiiiatuu

Circular
New

for special circular of stock signs ready for shipment.

ALL OUR WIRES

u^Oju

'-Oa.

Chicago

TELEPHONE. TELEGRAPH AND FIRE-ALARM CABLES
Electric Globes
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Our Semi-Portable Laboratory Standard Voltmeters and Ammeters are
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They are the most reliable, absolute standards for
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Storage BatteryCo.
The Electric PHILADELPHIA
MANUFACTURER OF THE

Cbloribe accumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LltTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SALES OFFICES:
Philadelphia.
New York,
Boston.
Chicago,
St. Louis
Allegheny Ave. and 19th St,
100 Broadway
60 State St.
Marquette Bide.,
Wainwrieht Bldg.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bldg. AnnexCitizen's Bide.
Canadian General Electric Co., Ltd., Toronto
5j 5 Thirteenth St.

TO BE PROUD OF OUR

OUR CATALOGUE
a

MOTORS AND GENERATORS

1906

list of users in the Chicago
an eloquent proof of the confidence
apparatus.
our customers have in C"

Let us send you a

ELECTRIC PORTABLES
If

=

WE HAVE CAUSE

=====

JUST ISSUED

territory.

interested, write for it. See our Sample
Line on exhibition at Salesrooms

It is

W

Bulletin No. 63

T gives

o/'C"W

list

users.

^OCKER-WHEEt^

LAKE ST., CHICAGO
29 MURRAY ST., NEW YORK
199

WRITE FOR 1906 CATALOGUE GAS
AND ELECTRIC PORTABLES

COMPANY
ALTERNATING AND DIRECT CURRENT MACHINERY

THE PLUME & AT WOOD MFG. CO.

AMPERE, N. J.
CHICAGO OFFICE, OLD COLONY BLDG.

Chicago

sags S^ggSSSSSSSSa
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BLAKE INSULATED STAPLES
BLAKE COMPRESSED CLEATS
Exact

Manufactured and For Sale by

BLAKE SIGNAL & MANUFACTURING
Pat. Nov., 1900.

Exact

Sizes.

Lewis

baker &

&

Clark Centennial
Exposition, Portland, Oregon, IMS.
NEW YORK OFFICE: 1M Liberty Street.

0. O.

BAKER,

Pre..

108-414 N

I.

^sw

All forms of electrical contacts.
"

Universal Exposition
ST. LOUIS. 1904

Vice- Pro..

NEWARK.

N.

Summer
ST.

Grand W%
Prize

inc.
co.,
W. BAKER,

O.
R. R.Av..

CO., 256
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St.,

Boston, Mass.

LOUIS: Wesjo Supply Co.

Western flectrlc Co.

PLATINUM

Ignition fuse* for torpedo and mining operation?
wireleBti telegraphy.
Special forma for wlreleaa
telegraphy.

COLO MEDAL

Pat. July,

Western Electric Ce.

Crescent Co., Valparaiso, Indiana

PLATINUM

PLATINUM
Reilitance wires to specifications.
ProCectiTe fuses for small currents.

size.

J.

PLATINUM

ALPHABETICAL INDEX TO ADVERTISEMENTS.
H

Acme Wire Co
Alton Machine Co
A jax Line Material Co
ALUs-Chalmers Company
American Battery Co
Amer. Circular Loom Co
American Conduit Co

4
1

2

—
I

16

Engine Co.—
American
13
Amer. District Steam Co
15
Amer. EL Telephone Co
American Electrical Works.. 11
18
Anti-Volt Mfg. Co
16
Arnold Co., The
19
Artistic Porcelain Co
15
Automatic Electric Co
Diesel

Fuse Wire ft Mfg. Co.
6
Chicago Ins. Wire ft Mfg. Co. 8
Chicago Mica Co
10
Chicago Pneumatic Tool Co. 22
Chicago Telephone Co
14
Columbia Incand. Lamp Co..
Conn. Tel ft Elec. Co., The..—
Cook, Frank B
16
16
Cope.T. J

General Storage Bat Co
Gest.G. M

Crescent Ins. Wire ft Cbl. Co. 1
Crocker- Wheeler Co
3

Hart Mfg. Co
1
Hartford Steam Boiler Inspection A Insurance Co....—
Hazard Manufacturing Co. ..22

Chic.

Crouse-Hinds Co
Cutler-Hammer Mfg. Co
Cutter Elec.

ft

Bain, Forte

Baker
Baker

ft

—

Wilcox Co

B

16

—

A May

Co., Inc

3

* Co., W. E

16

Beardslee Chandelier Mfg.Co.—
10
BeldenMfg. Co
—
Benjamin Elec. Mfg. Co

Berthold ft Jennings
18
BlssellCo.,The F
5, 18
Co
Signal
&
Mfg.
3
Blake
BosBert Eleetrlc Construction

Co
Bruer, Will

10

—
—

F

Buckeye Electric Co
Buckeye Engine Co
Batterneld Construction Co.

Byllesby&Co.,H.

M

Century Eleo trie Co
Chicago Edison Co

4

—

Mfg. Co

ft

Devine Co., Joseph P
15
Directory of Engineers
16
Dixon Crucible Co., Joseph. .13
Driver-Harris Wire

Duncan

Elec.

Co
Mfg. Co

5

Gleason, John L
Gou Id Storage Battery
Gregory Electric Co

Electric Storage Battery Co.. 3
Elect'l Trades Exposition Co.—

Company

: . 1

1

Jailor

J.

Allen, Inc

Machine Co

Helios Mfg..

7
1

Co

11

Highland Park College
Hoffman, G.
Hoffmann, Emil R
Holden Anchor Co

W

Holmes Fibre-Graph. Co
Holophane Glass Co
Humphrey, Henry H
Hunt ft Co., Kobt.W

16

Indiana Rub.

Ry

ft Ins.

16

16

1

C. ft

W. B

16

Jem Shade Holder Co

Wayne
Fowler* Co., John H
French Battery Co

16

13

Elec. Works, Inc. .11

—
II

5
13

General Electric Co

9,

10

Co.,

James

Llndsley Bros. Co., The
Long Distance Tel. Mfg. Co.

Loud'sSonsCo.,H.
Ludlow Valve Co

.

M

Machado A Roller
Manhattan El. Supply

Pacific Coast Pole

Perrizoft Sons

14

Phillips,

18

Phillips Insulated

—
—
Co.... 12

—

.

.

Kartavert Manufacturing Co.22
Kellogg Switchboard ft Sup
ply Company
15, 18
EleinftSons, Mathias
II

13

Standard Elect'l Mfg.Co
Standard TJnderg. Cable Co. ..

Co

18

....18

11
Eugene F
Wire Co... 11
Phoenix Glass Co
1
Phosphor-Bronze S. Co
13

Pignolet, L.

M

4
.

GainMfg. Co
ft

Son,

W. C

18

Stow Mfg. Company.

12

Stromberg-Carlson Tel. Mfg.

Company

14

Sturgess Engineering Dept..—
Switchboard Equipment Co. 5

3

ft

18

Torrey Cedar Company

18

..

,

12
Miscellaneous Advs
Morse, Frank
12
Mottlron Wks., J. L
Mueller Company, William.. 18

—

W

—

ft Myers Co
Rock Island Battery Co

Robbins

Roebllng's Sons Co.,

J.

MacGovern

4

A

19

Multi-Vending Co

M unsell

10

Ruebelft Wells
16
Runzel-Lenz Elec, Mfg. Co.. 15

10
National Battery Co
National Brake ft Elec. Co.. 9
8
National Carbon Co
National India Rubber Co. ...
16
Nat'l Metal Molding Co ...

—

New York Ins. Wire Co

1

15
North Electric Co
Northern Elect'l Mfg. Co.... 12
n
Novelty lncan. Lanw Co

Safety Ins. Wire

ft

ft

Co.. .12

Cable Co

. .

II

Samson Cordage Works
Sargent ft Lundy
Sawyer-Man Elec. Co

—
—

H

16

Sehott.W.

Vanderman Plbg.

7

Rosslter,

Eugene

—

Valentine-Clark Co. The ....
ft Htg. Co.—
Vulcanized Fibre Company. .22
,

Rail Joint Co., The
10
Relelnger, Hugo
Reynolds EL Flasher Mfg.Co. 10

12

Co. ,

1

7

10

Atwood Mfg. Co
Porter Cedar Company
Prometheus Elec. Co., The
Plume

Co.. 8

1

7
ft Bros. W. N
McLennan ft Company, E....10
16
McRoy Clay Works
10
Mica Insulator Company

ft

Marys Incand. Lamp

St.

Sterling

18

—

Speer Carbon Co

10

Steel

13

.

22

1

Ostranderft Co., W. R
Otto Gas Engine Works

12

Matthews

12

W. Co....

&

Oneida Community, Ltd

Elect'l Mfg. Co.. 10

18

—
—

India Rubber ft Gutta Percha
Insulating Company
7
International Tel. Mfg. Co... 15

Jackson, D.

,

14

Manross, F. N
Massachusetts Chemical Co

10

—

Fibre Conduit Co. The
II
"ForSale" Advertisements.. 12

Co

—

8,17

Electro-Dynamic Co

16

Electric

La Fayette
Leffel

Haines,

Jeffrey Manufacturing Co

4,12

Kuhlman

—
—

Co

13

16

Kohler Brothers

16

Leather Preserv. M. Corp

Illinois Central

Electrician Pub.

10

19

Edison Decorative ft Miniature Lamp Departm't
10
Edison Mfg. Company
IS

Ft.

Central Electric Co

ft

6

—
W. Fuse Company
Dearborn Drug A Chem.Wks.13
D.

Babcoek
Badt.F.

.

11

Schureman Co., J. L
Seymour Mfg. Co

9

Wagner Electric Mfg. Co
Wesco Supply Co
Western Electric Company

—
—
..22

Westinghouse Electric &
Manufacturing Co. .^
19, 20
—
Westinghouse Machine Co

Weston Electrical Inst. Co.
Whitney Elec. Inst. Co
Willard Storage Bat. Co
Williamson ft
Willis, G.

Co.,

R

..

1

—
—
10

M

16

Worcester Company,
Wrigley Co. Thos

O.

H
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—
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Simplex Electrical Co., The. 1
Simplex Elec. Heating Co.. ...18
.
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which formerly

large

quantities

of

SECOND-HAND MACHINERY STEAM

ELECTRIC

These machines are in excellent operating condition and are offered at very low prices.
They consist of Motors of various makes, Generators, Direct Connected D. C. Units, Engines,
Prices and

necessary information

all

will

etc.

be promptly given on request.

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280.

little

over three years ago the

Rock

IMPORTANT
ACCESSORY

first

Patent

to the efficient operation of

Cell Battery

was put on the market.

It

a

system of

for

won im-

as

a

as

carefully

comparative tests
triumphal way that put them in

exhaustive
high.

That

Has

delicate

DRY CELLS

Island

in

a

piece

machine tools

of

a

C & H Drum

distinctively

class

exclusively

WHY the Rock Island
Won International Fame

Controllers for machine tools

always give satisfaction.

They give absolute

Why ?

control

of

.the

our Standard No. 8 the right battery for gas engines,

motor through a wide range of speeds.
Convenient and easy to operate.
Take up minimum space on machine

telephone exchanges and high-class work.

tool.

KNOW

and

DEMAND

the best find

Costs more
than Standard No. 6 the battery for general purposes
but is actually cheaper, because it lasts longer.
Write

—

Department

A

working
Automatic
All

Island

Battery

Co.

Ninth and Sycamore Streets

CINCINNATI,

parts easily accessible.
release

when

supplied

desired.

for prices.

We

Rock

is

have stood

is

Those who

drive

electric

THE MOTOR
CONTROLLER

BATTERY FOR
DEPENDABLE SERVICE. Made
mediate rank as the

machinery, Rock

CHICAGO

Island

New

Dry

Street,

THE MOST

Rock Island

Rise of the
Just a

Adams

will be glad to

send you our bulletins on

machine tool controllers.

The Cutler-Hammer Mfg. Go.
MILWAUKEE

O.

NEW YORK

THE BRIGHTEST

IN

BOSTON

CHICAGO

PITTSBURG

THE FIRMAMENT

STANDARD ELECTRICAL MFG.

CO., NILES.O.

i

LOOK FOR THE

I

LICENSE

'

LABEL

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126
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NEW YORK

ST.,
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N.J.
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FREE YOUR SYSTEM FROM TROUBLE AND REWIRING EXPENSE BY INSTALLING

Okonite Wires
Tested by years of service under
ically perfect.

>kON/>

Cables

conditions and proven electrically and mechan-

all

Endorsed by leading

The Standard

and

electrical authorities

for

everywhere as

MARK
PATENT OFFICE

TRADE
REG.

Rubber Insulation

U.S.

Will not deteriorate

but improves
with age.

Central <Efafrtr€iratp?nig,
General Western Agents

264=266-268-270 Fifth Avenue,

CHICAGO
fllAO^

Locust Pins
in Toledo
stock for quick shipment
Get our

figures

before buying

which

a.t

NEW TYPE
Circuit Breakers
ALL STANDARD TYPES AND BUILT
TO SPECIAL DESIGNS

right prices.

The Switchboard

on genuine Locust

some

will rot quick.

Locust

BETHLEHEM,

kind

other

Equipment Co.

lasts.

PA.

ASK FOR NEW BULLETINS

Hie F. Bissell Company. Toledo, O

CLEVELAND: Crosby, Craft & Co.

CHICAGO: Francis Raymond

THE THOUSAND THINGS YOU
CAN DO WITH

CONDULETS KJWlJy

THE

MAKE CONDUIT WORK
CHEAPER AND BETTER

RESKTANCEgfCOPPEK

'""CLIMAX"

THEATRE BORDER.
C

Installation of type

by means

fittings in multiple

Resistance, Wire,

straight-away
of short

connecting nipples.

Remember, you

can't

Has

the highest specific

do a good
resistance

conduit job without

of

any

wire

on the market.

Condulets

Does not become

brittle

by repeated heating and
cooling.

CROUSE-HINDS CO.
70 W.
NEW YORK

JACKSON BOULEVARD
CHICAGO, ILL.
SYRACUSE

Driver=Harris Wire Co.
HARRISON.

CINCINNATI

N. J.

.
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"UNION"
ON YOUR NEXT ORDER FOR

SPECIFY

ENCLOSED FUSES

"Union"
Fuses are

..

Approved
by
Underwriters'
Laboratory

ACCURATE
RELIABLE
EFFICIENT

"Union"
Fuses are

Write
for

UNION"

DURABLE

Catalogue
No. 18

and

INDICATING
PROPERLY CONSTRUCTED
CAREFULLY RATED and TESTED
c * c <^" d
CHICAGO FUSE WIRE & MANUFACTURING CO. S«'
IEW YORK

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters. Cord.
Moras, Frank w.
Adjusters. Inc. lamps.
Morse, Frank W,

Anchors,

(«Suy).

Manhattan Elec. Supply Co.
Ostrander A Co., W. R.
Weseo Supply Co.
Western Electric Co.

Anodes, Nickel and Copper
Seymour Mfg. Co.
Uatterie* and Jan.
Blisell Co., The F.
Central Electric Co.
Edison Mfg. Co.
French Battery Co.
Co.

Jos.

Leather Preserver Mfg. Corp.

m

iieather Preserver Mfg. Corp.

A Ohero. Wks

American Circular Loom Co.
American Conduit Company.
Central Electric Co.

Crouse Hinds Co.
Fibre Conduit Co., The

Co.

Toggle.

G.M.

Clay Works.
National Metal Molding Co.
Co.

Conduit Rods.
Cope, T. J

Contractor, Electric

Lijrht Plants.
Allis-Chalmers Company.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Electric Mfg. Co.

Western Electric Co.
Westlnghouse El. A Mfg. Co.

Boxes. Junetion.

Boxes, MouldinB.
L.

Brass, Sheet and Rod.
Plume A Atwood Mfg Co.

Brushes.

Cable Hangers.

and

Pins

Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.
BissellCo.,

The

F.

Bossert Elec. Const. Oo.
Central Electric Co.

Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.
Ft.

Bl8BeUCo.,B. F.
Weaco Supply Co.
Western Electric Co.

Wayne

Elec.

Wks.

Inc.

General Electric Co.
Hart Manufacturing Co.

Manhattan

Elec.

Supply Go.

Sorensen, P.

tabling Machinery.

Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Plates.

Dies.

Central Electric Co.

Multi-Vending Co.
Drills, Electric.
Chicago Pneumatic Tool Oo.

Chicago Edison Co.
National Carbon Co.
Relslnger, Hugo.
SDeer Carbon Co.

Wesco Supply

Drying Machinery.
Alton Machine Co.
Devine Co., Joseph P.

Oo.

Castings.

Allls-Chalmers Company.

Jeffrey Mfg. Oo.

Plume A Atwood Mfg. Oo.
Chains, Galvanised.
Oneida Community, Ltd.
Cheats, Tool.

Vanderman Plbg. <t Htg.
Circuit Breakers.

Co.

Cutler-Hammer Mfg. Co.
Cutter Elec.

A

Mfg. Co.

Wayne

Elec. Wks. Inc.
Wesco Supply Co.
Western Electric Company.
Westlnghouse El. A Mfg. Co.
Ft.

Clamps, Cable.
Cook, Frank B.
Matthews &
Cleats.
Blake Signal

Bros.,

A

W.

N.

Clusters.
Benjamin Elec Mfg. Oo.
Plume <x Atwood Mfg. Oo.

Cea]
11 BO"

BissellCo., The F.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Oo.
Electro Dynamic Co.
Ft. Wayne Elec. Wks. Inc.
General Elec. Co.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Oo.
Robblns A Myers Co.
Stow Manufacturing Co.
Wagner Electric Mfg. Oo.
Wesco Supply Co.
Western Electrlo Co.

A Mfg. Oo.
Electric Heating Appl.
WestinghouBe
Haines,

J.

El.

Allen, Inc.
Elec. Co,,

Prometheus

The

Simplex Elec. Heating Co.
Mfg. Co.

and Ashes HandMachinery.

Jeffrey Mfg. Co.

_ Mining Machinery.

ATllB-Cnalmeri Company.
aIUb

Chicago Ed Ison Co.

Electric

Railways.

Allls-ChalmerB Oo.
General Electric Co.

Westlnghouse

El.

A

(Recording and Testing.)

The

F.

Manhattan Elec. Supply Go.
Mica Insulator Co.

Central Electric Co.
Duncan Elec. Mfg. Co.

Arnold Co., The.
Badt, F. B.

A

Munsell & Go., Eugene.
National India Rubber Oo.
New York Insulated Wire Co
Okonite Co., The.

Wayne

Helios Mfg. Co.

Machado A

Roller.

Plgnolet, L. M.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.

Westlnghouse EL A Mfg. Co
Weston Electrical Inst. Co.
Whitney Elec Inst. Co.
Electro- Magnets.
Acme Wire Co.
Electro-Flat lug Maeh'y

Co.. W. E.
Butter-field Oonstrsetlon Co.

Phillips Insulated Wire Cc
Simplex Electrical Co.
Standard Underground 0. Co.
Vulcanized Fibre Oo.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL & Mfg. Co.
Joints, "Wire.
Cook, Frank B.

Lamps, Are.
BlBseUCo.,TheF.

Crocker-Wheeler Co.
General Electric Co.

Central Electric Co.
Ft.

J&levators — Conveyors.
Jeffrey Mfg. Co.

Wks.

Elec.

Lamp

Guards.
Benjamin Elec. Mfg. Co.
Matthews & Bros., W. N.
Morse, Frank W.

Fans and Fan Motors.

Sdison Decorative

Central Electric Co.

Century Eleotrlc OoCrocker- Wheeler Go.
Edison Mfg. Oo.
General Electric Co.
Robblns A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westlnghouse EL A Mfg. Co.

Fibre.

Flashers.
Flasher Mfg. Co.

Stow Mfg. Oo.

Fuses and Fuse 'Wire.
TheF.

Central Electric Co.

Chicago Fuse Wire A Mfg.Oo.
D. A w. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Sheet

Seymour Mfg. Co.
Globes, Reflectors
Shades.

and

Holophane Glass Oo.
Phoenix Glass Co.
Wesco Supply Oo.

Western Electric Co.

Governors, Water "Wheel
and Steam Turbine.
Allis-Chalmers Oo.

Ludlow- Valve Co.

Graphite Specialties.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

(Exhaust

Amer. Dlstriot Steam Oo.

Central Electric Co.
Elec.

Wks. Inc.

General Electric Co.
Manhattan Elec. Supply Co.

Alton
n Machine Co.
Oo.
Allls-Chalmers Company
Induction Coifs.
Co.

Chicago Pneumatic Tool Oo.
Wrigley Co., Thos.

Platinum,

Linemen's Climbers.
Klein A Sons, Mathlas.
Machine Construction.
Multi Vending Co.

Wound

Magnet

"Wires.
(See Wires and Cables.)

Hie*.

Sheet.
Baker A Oo.

Inc.

Bruer, Will F.
Fowler & Co.,John H.
Kellogg Switch. A Sup. Oo.
Lindsley Bros. Co. The.
Loud's Sons Co., H. M.
Mueller Company, William.
Pacific Coast Pole Co.
Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Oo.
Valentine-Clark Co., The
Worcester Co., C. H.
,

Polish (Metal).
Hoffman, Geo. W.
Porcelain, Specialties.

A Mfg.
Mining Machinery.
El.

Alton Machine Co.

Schools and Colleges.
Gregory Electric Co.

MacQovern

Hoffmann, Emil R.

n:

ers

Dynamos ana

and

& Sons,

*

Co.

Pilars.

Mathlas.

Paints. Insulating:.
Massachusetts Chemical Oo.

Zeidler Lamp & Brass Co.
Transformers.

Wayne

Elec.

Works,

Inc.

Electrlo Oo.
La Fayette Elect'L Mfg. Co
National Brake A Elec. Oo.
Wagner Electric Mfg. Co.
Western Electric Co.

Westlnghouse EL

A

Mfg. Co.

Trucks, Electrlo Car.
Westlnghouse EL A Mfg.
Turbines, Steam.

Co.

Allls-Chalmers Oo.
General Electric Oo.

Tnrblne Water Wheals.
Allis-Chalmers Co.
Leffeldt Co., Jas.

Devine Co., Joseph P.
Varnishes, Insulating.
Massachusetts Chemical

Co.

Vulcanised Fibre.

Sticks,

Vulcanized Fibre Co.

S

and Paste.

"Wattmeters.

Western Electric Co.

Duncan

Elec. Mfg. Co.

Wire Rope Machinery.
Alton Machine Oo.
Wires and CablesMagnet "Wires.

Solenoida.

Acme Wire Co.
Spark Coils.
Acme Wire Co.
Speaking Tubes.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Supply

Blssell Co.,

A

TheF.

Central Electric Oo.

<

& Mfg. Oo.
A Oble Oo.
Driver-Harris Wire Co.
General Electric Co.
Haines, J. AUen, Inc.
Chicago

Ins. Wire
Crescent Ins. Wire

In-

Electrical Inst. Co.

.

Hazard Manufacturing Oo.
Indiana Rub. A Ins. Wire Oo,
India Rubber A Gutta Percha
Insulating Co.

Manrose, F. N.

A

Mfg. Co.

steel Gains.
Steel Gain Mfg. Co.

Stokers.
Westlnghouse Machine Oo.

Storage Batteries.
American Battery Oo.
dhicago Pneumatic Tool Co.
Electric Storage Battery Co.
General Storage Battery Co.

For AlpKabetioail Index of Advertise***© tats See

Sons, Mathlas.

Vacuum Drying

Solder, Self Fluxing.
Belden Mfg. Co.

Elec.

A

Westlnghouse Machine Oo.
Co., The.

Signs, Electric.
Haller Machine Co.

Staples.
Blake Signal

Klein

Tools. Pneumatic,
Chicago Pneumatic Tool Co
Torches.

General Electric Co.

springs.

Model and Machine Shop.
(See

Mfg. Co.

Rubber Machinery.

Niagara Tachometer
strument Co.

Allls-OnaXmers Company.

Tools.

Ft.

Shade Holders.
Jem Shade Holder

Co.

Kuhlman

General Electric Co.

Speed Indicators.

Co.

Wesco Supply Co.
Western Electric Co.
Telephone Service.
Chicago Telephone Co

General Electric Oo.

Cutler-Hammer Mfg. Oo.

Western Electric Co.

Wesco Supply Co.
Western Electric Co.

International TeL Mfg. Co
Kelloge Swltohb. A Sup. Co.
Long Distance Tel. Mfg. Co.
North Electric Co.
8tromberg-Carlson TeL M.Co.

Allls-Chalmers Company.
Crocker- Wheeler Oo.

Rheostats.

Weston

Cook, Frank B.

(See Bolts, toggle.)

Company, The

Mining Apparatus,
Allls-Chalmers Company.
Crocker- Wheeler Co.
General Electric Oo.
Jeffrey Mfg. Co.

Central Electric Oo.

The F.
Toggle Bolts.

Ostrander A Co., W. R.
Wesco Supply Co.

Hlee.

boards.

American EL Telephone Oo.
Automatic Eleotrle Oo.
Blssell Co., The F.

Blssell Co.,

Re- Winding—Repairs.

Chicago Mica Co.
Mica Insulator Oo.
Munsell A Co., Eugene.

Motors

Oo.

Pump

Manhattan

Telephones, Telephone
Material and Switch-

Time Switches.

Jeffrey Mfg. Co.
Starters, Automatic.
Schureman Co., J. L.

A

and Switches.)

Long Distance Tel. Mfg.

Artistic Porcelain Co.

Portables.
Plume A Atwood Mfg.

Soldering

Allen, Inc.

Haines, J Allen. Inc.
Massachusetts Chemical Co.

& Jennings.
BissellCo., F. The

WeBco Sunply Co.
Westlnghouse El.

J.

Manhattan Elect'l Supply Co
Wesco Supply Oo.
Western Electric Oo.

Tapes.

Berthold

Rossiter,

Haines,

(See Cut-outs
L.

J.

Poles and Ties.

Rail Joint

Century Electric Oo.
Chicago Edison Oo.

Switches.

Poles, Arc Lamp.
Mott Iron Works,

Central Electric Co.

Westlnghouse

and

"Wire

Sleeving, Braided.
Belden Mfg. Co.

Western
Line Material.
Ajax Line Material Co.

Magnets, Autoni.
Acme Wire Co.

chines.

Second-Hand Machin'y.

A Bros. W. N.
Lightning Arresters.
Matthews

Wayne

Central Electric do.

Pipe Bending Ma-

Highland Park College.

Motors)

Hydraulic

Acme Wire

Morse, Frank
Letters, Sign.
Haller Machine Co.

Co.
Electric Oo.

Flexible Shafts.

Steam).

Marys incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Oo.
Western Electric Co.
Westlnghouse El. A Mfg. Co.

Wesco Supply

The F.
Haller Machine Oo.
BissellCo.,

silver,

Co

St.

Ft.

W

Co. Ltd.

Chicago Edison Co.
Gregory Electric Oo.

W

Beardslee Chandelier Mfg. Co.
Williamson A Co. , R.

and Wire.

Dept.
General Electric Co.
Novelty tncan. Lamp
Sawyer- Man Elec. Co.

Minia-

<Sfc

Acme Wire Co.
Fittings.
Plume A Atwood Mfg. Co.
Fixtures, Gas and Elec.

German

A

Lamps, Incandescent—
Replaces*
Cleaners.

Kartavert Mfg. Co.
Vulcanized Fibre Oo.
Field 4 oils.

El.

Columbia Incan. Lamp Oo.

Lamp

National Battery Oo.
illard Storage Bat. Oo.

Rail Joints.

Chicago Edison Co.
ture

Phosphor Bronze Sm,
Seymour Mfg Oo.

Supplies, General mUec.
Blssell Co., The F.

Machinery.

-

Central Electric Co.

Gould Storage Battery Co.

Allis-Chalmers Company.

cil Co.,TheF.
Buckeye Electric Company.

Allis-Chalmers Company.
Buckeye Engine Co.
Westlnghouse Machine Oo.

Patent Attorneys.

Bain, Foree A May.
Phosphor Bronse.

Power Transmission

Incandescent.

,

Engines, Steam.

Reynolds

Inc.

Western Electric Oo.
Westlnghouse El. & Mfg. Co

Star Expansion Bolt Co.

Engines, Uas, Gasoline

Wayne

General Electric Co.
Manhattan Elec. Supply Co.
Wesco Supply Oo.

Enameled Kings.

Heating
Mfg. Oo.

Electrical and Mechanical Engineers.
Baker

Haines, J. Allen, Inc.
Indiana Rub. A 1ns. Wire Co.
Kartavert Mfg. Co.

Electrical Instruments.

B18B611 Co.,

Dynamos and Motors.

Alton Machine Oo.

Central Electric Co.

Westlnghouse Machine Co.

Cut-Outs and Switches.

Central Electric Co.

Holmes Fibre Graphite Co.
Speer Carbon Co.
Western Electric Company.
Cable Clamps.
Matthews A Bros., W. N.

American Electrical Works.

Schott, W. H.
Willis, G. M.

Belden.Mfg. Co.

Berthold & Jennings.
Central Electric Co.
Lindsley Bros. Co., The
Maine Hub Mfg. Co.

Bossert Elect. Const. Co

Insulators and Insulating Materials

Wells.

Lundy.

BissellCo.,

Machinery.

Alton Machine Co.

Ajax Line Material Co.

Cross-Arms,
Brackets.

Electrician Publishing Co

Hartford Steam Boiler Inspection A Insurance Co.

Insulating

and Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Cutler-Hammer Mfg. Co

Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Books, mectrloal.

A
A

& Insurance

Inspection

Elec. Wks. Inc.
General Electric Co.

McRoy

Wagner

Ruebel
Sargent

Ft.

Cord.

Wrigley Co., ThoB.

Gleason, John

Conduits.

Controllers.

Boiler Compounds.

Bolts,

Insulating: and
Splicing.
Anti Volt Mfg Co
Massachusetts Chemical Co.

Contractors and Electric

Manhattan Elec. Supply Co.
Ostrander & Co., W. R.
Wesco Supply Co.
Western Electric Oo.

& Sec. Co

Kohler Brothers.

R.

Co., K.

Gest, G. M.

central Electric Co.

Boilers.
Babcock A Wilcox

A Son, E.

Subway.

Western Electric Co.
Bella, Buitn, Bite.

Co., H. M.

,

pound.

Wesco Supply

Manhattan Elec. Supply Co
Rock Island Battery Co.

Dearborn Drug

Commutator Com-

Gest,

A

Engineering Const.

Humphrey, Henry H.
Hunt A Co. Robt. W.
Jackson, D. C. <fc W. B.

Compound,

Central Electric Co.
Haines, J. Allen, Inc.

B.itmg.

Byllesby

Co.

Western Electric Oo.

McLennan A

Annunciators.

Belt Dressing.
Dixon Crucible Co.,

and Hagntta,

Acme Wire

Crollus

Hoiden Anchor Co.
Matthews A Bro., W. N.

Wesco Supply

Coils

r»«g:e

St.

Manhattan Elec. Supply Go.
Marion Ins. Wire A Sub. Oo.
National India Rubber Co
New York Insulated WlreOo.
Okonite Co., The.
Phillips, Eugene F.
PhUlips Insulated Wire Oo
Roebling's Sons Oo., J. A
Runzel-Lenz Elec. Mfg. Co
Safety Ins. Wire * Gable C
Simplex Electrical Co.
Standard Underground Cable
Oo,

Wesco Supply Oo.
Western Electric Oompaa?
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22,

The India Rubber
and Gutta Percha
Insulating Company

THEY
BORE

i£at jSb/3

Gs&hcrfons

NO
WELDS.
NO
BACK

STOMBAUGH

IN.

NO

===== «===»cg5>

DIGGING.

This style holds up to
17,500 lbs.

NO

WEAK
PARTS.

W.
203

N.

PULL

MATTHEWS & bro.
ST. LOUIS

N. 2d Street

St

T0 SET
THEM.

BU
A

99

IN

pressed steel support for cross

arms consisting of two plates, one
engaging the arm and the
other the pole.

means

of

It

provides a

mounting arms

without cutting gains.

It

strengthens the arm and pole. It facilitates the placing
and alignment of cross arms. It saves braces on four and
It can be purchased at a cost slightly exsix pin arms.
ceeding the cost of cutting a gain. It is made for telephone and standard arms and will fit any pole.
WRITE FOR PRICES AND DESCRIPTIVE CIRCULAR.

STEEL
GAIN MANUFACTURING CO.
South Clinton
Chicago,

HALL OF RECORDS, MEW YORK CUV

10

Habirshaw Red Core Wire
Throughout
OFFICE AND

YONKERS,

NEW YORK

W. M. HABIRSHAW
Manager

President and General

J. B.

III.

WDARd

253 Broadway

N. Y.

'

Installed

SALES DEPARTMENT

WORKS

St.

OLSON, Manager

CITY
of Sales

Sfffiiffln&yrii^
ARE -WELL MADE AND

'MIS
'

FOR ALL DIRECT CURRE

.TH&R

B.B

WS & M YE

««>S Pfti N'G F E L D V OHIO.
I

THE MODERN

OF

IDEA

WE FOLLOW

TO PROTECT THE TRADE
TO MAINTAIN PRICES

:rim ri

NAZI
American

Steel

Clad Irons,

The Dayton

Electrical

Heating Appa-

Electrical Mfg. Co.

"Apple " Ignition Apparatus, Generators, Storage Batteries, etc.

Bishop Cutta-Percha Company
Manufacturers of Rubber and Lead Covered Wires and
Cables of every description ; Elevator Annunciator,
Control and Lighting Cables, Special Rubber Insulated
Wires and Cables, R. R. Signal Wire, etc.

Faraday

Bells,

want and warrant your business

:ntatives
Clifton Mfg. Co.

Electrical Heater Co.

ratus.

Stanley

We

FOR HIGH-CLASS ARTICLES
PRICES ALWAYS THE LOWEST

OF ITS KIND

American

&

ABSOLUTELY

THEREFORE

DOING BUSINESS MEANS
COMPLETE STOCK
PROMPT SHIPMENTS
COURTEOUS TREATMENT
THE BEST OF EVERYTHING

IT

Patterson, Inc.

Simplex Annunciators, Matchless

Flashlight Novelties, Fielding Receptacles, Newcode Sockets and Receptacles, Competition Bells,
Hubbell Floor Boxes, etc.

Armature Tapes, Splicing
Compounds, Conduit, Auto Tape, Chatterton's Compound, Rubber Tubing and Specialties.
Clifton Insulating Tapes,

The Electric Cable Company
"VOLT AX" Insulated Wires and Cables, R. R. Signal
Wire, Weather-proof Wire, Magnet Wire, Field and
Armature Coils, Rail Bonds, Voltax Insulating and
Preserving Paint and Compound.

The Reed Electrical Cordage Co.
"KALAMOS" Insulated Wires, Battery Cords,
Annunciator and Office Wires.

Schwarze Electric Company
" Universal " Bells, R. R. Signaling Apparatus.

Wire

& Telephone

Telephone Wire, Rubber
Wires, Magnet Wire, Bare Copper

"Romeoid"
Covered
Wire, etc.

Co. of America

Interior

Western Representatives

New and Instructive catalogues on request; also our 5X Ready Reference
List, the handiest possible thing for
you.

N

!n

324 Dearborn

St.,

CHICAGO, U.S.A.

vw
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COLUMBIA
ENCLOSED ARC

CARBONS

AT

fD)fVl

\z/

NATIONAL CARBON

CO.,

CLEVELAND.

0.

#100.000 PENNA. CORPORATION

the ORGANIZATION!
FIGHTING
INTERESTING QUOTATIONS
(OM vTMIS IS

look

yz -y
~Vi\

TOR THK

mj PATENT
':

f.S!jI

PROTECIIDI
PROTECriOK

1

LABEL

NOT ALL)

ST.MARY'S INCANDESCENT LAMP

CO.

SLMARY'S. PA.

<^

iS)
you have not already forwarded a special advertising
announcement for the
ELECTRICIAN'S
If

WESTERN
ANNUAL NEW YEARS NUMBER

DO

NOW!

be a notable contribution to technical journalism,
and of the greatest importance to the entire electrical
fraternity.
Send in your order and copy TODAY.
It will

WESTERN ELECTRICIAN, 507 Marquette

Bldg., Chicago

:
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General Electric Company
ILLUMINATING ENGINEERING
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A COMPARISON
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This graphical comparison of curves of illumination intensity
shows the results of actual tests made with the candle=foot
photometer in two armories differently lighted but using the
same energy per square foot of floor area.
The single example shown here is typical of many where the
use of the combination of General Electric arc lamps with
concentric diffusers has improved the illumination of large
and small interiors.
The decision of the engineer who advocates the use of concentric diffusers with enclosed arc lamps is well fortified by such

:
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Principal Office

Chicago Office:

Monadnock

5CHENECTADY,

Bldg.

AUTOMATIC
PUMP STARTERS

Sales Offices in

N. Y.

all

large

cities

GENERATORS
FOR

Lighting

—Power and Railway Service

The bottom segment on
this starter is made of insulating material.
of a "lost

By means

motion" arrange-

vacuum dashthe contact arm jumps

ment
pot,

in the

to the first copper

segment

as soon as the solenoid

As

ergized.

thus
Type -A"

solenoid or

made

is

required.

en-

the circuit

and

no

positively,

starter

magnet switch

is

is

broken

additional

Prices on re-

300 Kw. Engine Type Generator

quest.

J. L.

SCHUREMAN CO.
MANUFACTURERS OF

Automatic Motor-Controlling Devices

Pump

Starters

Elevator Controllers
Switches

European Agents

GEIPEL & LANGE. London
Australian Agents

EDMISTON * O'NEILL, Melbourne

70-86

Large Overload Capacity
High Efficiencies

Modern Design

Distant-Control

W. JACKSON BOUL.
CHICAGO, U.S.A.

National Brake

& Electric Co.

Milwaukee, U.S. A.
GENERAL SALES OFFICE: 519 FIRST NATIONAL BANK BLDG,, CHICAGO
w -n,.w i
.
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Edison Ready=to = Use Electric
Decorative Lighting Outfits

Of

all

approved for
by the National Board of
outfit

General
Miniature

NEW

YORK OFFICE: 44

N.

J.

743

Reduces the working capacity of a
motor or dynamo, wears out the commutator, wastes power anil may cauao
may be avoided If you use
The only article that will PREVENT

All thla

Standard.

office or

HARRISON,
BROAD ST.

SPARKING
fire.

the

CO.. Originators
MICA INSULATOR
CHICACO

LET US HAVE YOUR INQUIRIES .WHEN IN
NEED OF MICA OF ANY DESCRIPTION-

WE CAN

a

C. Compound, Empire

Company

Electric
Lamp Department:

I.

For Years

NEW YORK and

our nearest

fuller details write

M.

Paper

That.,

is

Christmas trees
Fire Underwriters.

For

EUGENIE MUNSELL AND CO.
NIW YORK and CHICAGO

Micanite, Linotape,

Cloth and

1906

Qualities, In any
at Lowest Prices

INSULATION

—

The Edison

all

Form

MICA

the year around for adornment of table or house. The only safe
means of illuminating Christmas trees or
Get the
other inflammable decorations.
Edison outfit the most attractive holiday
specialty. Always ready, always complete.

Useful

December

........

WHAT YOU NEED

GIVE YOU

QUICK AND AT THE RIGHT PRICES.
VALPARAISO,
CHICAGO MICA CO.,

IND.

SPARKING. Will keep the Commutator in good condition and PRE-

VENT CUTTING.

Absolutely Will

Over

Gum The

Not

Write

25,000

Brushes.

for

miles

60 Cents per

$8.00 per Dozen.

Stick.

It will put that high gloss on the
Commutator you have so long sought

SEND FOR FREE SAMPLE STICK
For sale by

K.

all

Sole

llfrs.,

Catalog

use

after.

supply houses, or

MCLENNAN & CO.,

In

Room

411. Inter

Ocean

Blag.. 130

Dearborn

St.,

Chicago

Inint

On

HORNBERGER

W.

0en. OIHms: 29

JUIIIl Oil.,

NEW YORK

DETERIORATE. ESTABLISHED

IG

.

ft

H.F Bfi KCisco.

£

We
plete

German
in the

We

Silver Magnet

Etc.

NEW YORK

ST.,

BELDEN MFC. CO.

Factory:
1431 to 1439 DeKalb Ave.,
Bbooelth, N. Y.

CHICACO

SEND FOR 600 PAGE CATALOGUE

CHat.

IICHARO WILLIAM!

PRESIDENT

R.
manufacturer* or

88-90-92 W.

WILLIAMSON & CO.

K.

TRIAL

Y.

VOLT-

AMMETERS

POCKET

A

VPtT-AMHETER

/*L»i.eifl!Oi»T;^
'

Jr\

Measure low and high voltages,
besides amperes and ordinary
resistances. They are inexpensive and reliable. Send for catalog of portable and switchboard voltmeters and ammeters.

L.

M. PIGNOLBT

78-80 CorllEfjdt St.

New York

OF THE

"Itttt

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES
-

1

STORAGE BATTERIES

UMHiCH,

SEC'V AND

MAPK

TBAOE

./

IN

WASHINGTON STREET,

St. iNQlAHAPfl

BUUR

Reynolds Electric Flasher Mfg. Co.
191 Fifth Ave., CHICAGO

GAS, ELECTRIC AND COMBINATION FIXTURES

AND DEALER.

Washington

3-in-l

profit.
Are easy to sell. You make a
Everybody with an electric sign wants one,
prices.
Also
lor
particulars
and
us
today
Write
pointers on electric signs.

fine

Speaking Tubes,

0.,

Minn.

"HIGH-DUTY

N.

your small

22 DEY

E.

REGO FLASHERS

Beils, Annunciators,

fill

orders as cheerfully as the
large ones and at reasonable prices.

St. Paul,

CO.

Electrical Supplies,

Wire

West.
will

OSTRANDER &

Manufacturers and Dealers
in all kinds of

carry the most comstock of Copper and

Z95.

STORAGE BATTERY CO

BROADWAY,
R.

Cincinnati,

111.;

LOUISIANA PURCHASE EXPOSITIO

GENERAL-

LAFAYETTE, IND.
W.

Chicago,

SIGNAL SERVICE

LAFAYETTE ELECTRICAL MFC. CO.
BELDEN MAGNET WIRE

:

Denver, Colo.;Pittsbnrg,Pa.;St. Loais.Mo.;

POLISH
rULIUIlGEO.W.HOFFMAN

I-

SHE5 ALL METALS. Benzene:: II- - Yoc- C-.car.c. 5
CHICAGO WORLD' 5 FAIP.IP33.
5T AWARD.

TRANSFORMERS

Branch Selling Agencips

YEARS. SQLO BY AGENTS AND OE;

METAL
IHL
U.S. !
._).

34th St.

CITY

Arrmtwlatnr"

Type for All Purposes

CHICAGO

-

WRITE FOR CATALOGUE, BULLETINS AMD ESTIMATES

lattery

Sfattnnal

fflntttpantj

Electric Storage Batteries
YORK
Buffalo. N. Y.
CHICAGO
Broadway
450 Old Colony Bldg.
Pacific Coast, 623 Sansome Street, San Francisco

NEW
1606

/"

Bossert Drawn
Steel

Boxes

Made from one

piece of sheet
steel
under heavy pressure.
The hermetically sealed plugs in Bossert Boxes
can be driven out with a sharp blow of a hammer.
No filing or reaming necessary. Nail-proof, fireproof.
Let us mail you our latest pamphlet.

BOSSERT ELECTRIC CONSTRUCTION
CHICAGO OFFICE:

167

S.

CO.,

Utica, N. Y.

"

MASSACHUSETTS CHEMICAL

CO.

Walpole, Mass., U. S. A.
Operates
WALPOLE RUBBER WORKS
PIONEERS OF LIQUID AND
WALPOLE VARNISH WORKS
ELECTRIC INSULATING LABORATORY
RUBBER INSULATING COMPOUNDS

YOUR PARTICULAR ATTENTION
New

M. C. Weatherproof Friction

Tape— absorbs
many

The demand

Canal Street

You

should

demand

for

outside use our

about our

no

IS

CALLED TO OUR

moisture,

in place of splice.
of the day is for special

New

high

insulation.

Used by

tapes.

Waterproof Friction Tape No. 269, and enquire
M. C. Waterproof Paints.

—
December

WESTERN ELECTRICIAN

22, 1906

EUGENE

FRANK N. PHILLIPS, Pres.

R. PHILLIPS, V. P.

C. H.

WAQENSE1L,

Treas.

11

REMINGTON, Jr., Sec.

C. R.

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,
R. I.

Why Do We Succeed?

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

WE KNOW,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

but you don't

ANNUNCIATOR WIRES.

CABLES FOR AERIAL AND UNDERGROUND USE.

INVESTIGATE
FOR YOURSELF

Hew York

Store, F. E. Donoboe, 26 Cortlandt St.
Chicago Store, E. H. HammoDd, 135 Adams St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICES and FACTORIES, PH ILLIPSDALE Ft. I.
,

M9

-Tar
mw
SAMSON SPOT CORD
ARC LAMP AND°TROLLEY CORD

SAMSON CORDAGE WORKS,

BOSTON, MASS.

There have been fakes and
fakirs in the battery business.

Therefore,

we do not ask you
unsupported

our

accept

to

BffiSf

statement.
5TROH

NATIONAL CODE STANDARD

ESI

Any test which you may
make with a "Fleur de Lis"

LQNGESTlIrt

STANDARD OFOUALIi

Dry

Ml-uTXCELLENCT

.

Cell will support

make you believe
FRENCH STUFF.
will

"0. K." Weatherprool Wire.

Four Types No. 6

Slow-Burning Weatherproof

Bell

Type

Cells,

it

the

2^x6.

Ignition

Telephone Type

and

in

Type

Auto Special

and Ideal Wire.
Prices

COMPANY

BATTERY

FRENCH

and Samples on Application.

MADISON, WIS.

Phillips Insulated

Wire Co.

and Factory: PAWTUCKET.

Office

NEW YORK:

R.

59 Park Place
CHICAGO: A. J. Cox &

E. E. Cary Co.,

Co., Stock

Exchange Building

I.

The Bastian Recording Wattmeter

In 1905

NOW MADE UP TO 20 AMPERES
FOR ALL VOLTAGES, DIRECT CURRENT

THE

READS DIRECT

HOURS

IN K. W.

INCANDESCENT

The Western

Elec

trician published

1042

LARGE

LAMP!
We

you

offer

a strictly

class lamp at a
reasonable price
and
that price is less than
first

—

the" association
price."

is

consists simply of an iron
case, a

nickel

glass

tube,

two

electrodes and

a

plain scale.

1

1t

has nothing

to

not to be confused with

is

a

New Lamp,

know

but we
ness,

(jive

and we

will

the busius

If

Nature's law

weighed.

or about

get
1t

is

not

guarantees its
accuracy and that it will
positively register even
trolysis

1flt

proposition so you will
stay with us.

It is

overloads,

is

not

affected

by

magnetic influences to slow it down.

outside

therefore particu-

has no mechanisms
nor anything to cause

NOVELTY INCANDESCENT

LAMP CO.
Emporium, Pa.
ALVIN & JACKSON, Western Sales
Agents,

502 Monadnock
Chicago,

III.

Block,

Equivalent in

amount

to

technical

On

the

10 Ampere, $7.50;
IT

Books.

book basis $46

worth given

30 Ampere, $8.50

$3.

are not a sub-

scriber,

send in your

order

Less under yearly contract.

for

you

If

Less in quantities.

23 average

$2

trouble or repairs.

therefore, refer you to the First
National Bank of Emporium, Pa.,
of St. Marys, Pa.

words.

^flt

larly good for small customers and light loads.

As we mean business and want
your trade, we urge you to "look
us up. "to investigate us fully,
financially and otherwise, and we,
and the Farmers & Merchants Bank

3,000,000

damaged by

vibrations, nor subject to

the smallest current.

^

is

nor even by lightning.

elec-

a trial

prove our

3126 columns

This

1
of

1575 illustrations.

same electrolytic law, but
where a deposit had to be

short-circuits,

"up to you," Mr.
Lamp Buyer.

reading

obsolete types based on

out of order.

It is

Ours

The Bastian

The Bastian

pages of
matter and

now.

WILL PAY YOU TO ORDER AT ONCE.

HELIOS MFG. GO. FRANCIS RAYMOND
Agent
Western Sales

BRIDESBURG, PHILA., PA.

633 Old Colony

Bldg.,

Chicago

Western
S07 Marquette

Electrician
Building. Chicaec*

WESTERN ELECTRICIAN

12

WASTED, FOR
WAST

similar

SAI>E and

ments (50 words or

ROSSITER,

advertise-

COIiCMK

POSITION WANTED advertise$1.00 an
or
ments

words

{jo

sertion: additional

considerably lower than for
the same apparatus purchased from
the manufacturers.
DIRECT CONNECTED A. C. VISITS.
6770—400 K. W. Westlnghouse generator ,60
cycles, 2-phase, 1,150 volt, 150 RPM,

2c each.

WANTED

POSITION

6399—250

purchasing ageijt, fales manager and both corresponding and traveling salesman. American
nationality, married and am 29 years oid, and
Address Box
can furnish best of references.
677. care Western Electrician, 507 Marquette
Building, Chicago.

BELTED

(JESCRATOKS 60Cycle, "J- Phase.
8476-450 K. W. Stanley, 2.200 volt, 360 RPM.
1517— 150 K. W. General Electric, type A. T.,

WANTED

POSITION

practical Electrician. In charge of ElecMiddle aged, 18
tric Light and Power plant.
years' experience and have been licensed in
steam engineering. Up-to-date in wiring and
construction work, give repairs, meter testing
and reading, and installing of dynamos and
motors. Steady posiiion wanted. Address, with
particulars, Box 679, Western Electrician, 507

By a

Marquette Bldg

,

Chicago,

class 12-150-600.

Electric. 2,300 volts
8-100-900.
1448— 70 K. W. Thomson-Houston, 2,200 volt,
class A-70, 515 RPM.

type A. T.

WANTED
Box 408,

v?

f

V

of building a brand-new light and
power plant, this company will sell at a bargain,
for delivery immediately after Marcb Is next,
the entire equipment of the present plant, consisting of boilers, engi- es, generators, switchboards, etc Call on or address us f »r particulars
and prices, Palestine ELectric Light Company,
Palestine, Texas.

On account

V

Treasury stock in electrical supply and contracting company, located in one of the best
cities in the Southwest. Business during 1906
amounted to $20,000 and additional capital
needed to take care of the increase next year.
Parties who will take an active part in the
business will be given preference, and they
jpiust be experienced. Address Box 678, care of
western Electrician, 507 Marquette Bldg.,

V

1
3

pnase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low pricts.

Machinery For All Power Station
Purposes.

f

vf

vf

bids, and to waive technicalities and informalities.
Elliott Woods, Superintend-

f

ent U. S. Capitol Building and Grounds.
Approved: E. A. HITCHCOCK, Secre-

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

machine tools, fans, pumps, blowers, etc., enable increased
production and reduced operating costs. Northern variable speed
apparatus operates from any ordinary 2-wire single-voltage power
circuit and affords variations as high as 6 to I.
See Bulletin No. 2553 and understand why the most experienced and successful shop men in America specify Northern
Motors for the equipment of their machine tools.

NORTHERN ELECTRICAL MFG.

OFFERED
LOCATIONS

CO.,

ENGINEERS— MANUFACTURERS
U. S. A.

-

DISTRICT OFFICES: 425 Monadnock Block, Chicago, 111.
1236 Wells Bldg., Milwaukee, Wis.
801 Land Title Bldg., Philadelphia,

WITH
Pa.

403-406 Atlas Bldg.. 604 Mission St.,
29 Broadway, New York.
San Francisco. Cal.
21 East Fifth St., St. Paul, Minn.
200 Equitable Building, Boston, Mass,

Satisfactory Inducements,

Favorable

Good

3fc

f

f

*

and Lincoln

Healthful

•

&

For

information and descriptive pam-

full

MISSISSIPPI VALLEY

R. R.

phlet address

J.

C.

CLAIR,

Electrical Supply Co.

i

WE BUY OLD BELTS

worthy of all batteries but delivers the greatest amount
of energy for the least cost.
Tell us for what use you wish electrical energy
and we will tell you which Edison battery you
need, how many and the cost.

Edison Mfg. Co.,

OR SCRAPS. ANY S1ZB OR
Electrical

NEW YORK:
17

Pork PL and
Factories:

14

Everybody

for

CHICAGO:
Murriy

St.

Jsrsoy City,

188 Fifth

N. J.; Ravenna,

Ave

Ohio

CONDITION.

31 Union Sq., N. V.
304
25 tlerkcnwell Road,

WE

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFG. CORP.
27

WORKS

W. MONROE

NEW YORK

ST.,

ESTABLISHED

Stow

CO.,

German

AND

CO., Binghamton, N. Y.

Gen'l European Agents, Sellg, Sonnenttaal
86 Queen Victoria Street, London, England

A

Co.,

rods

blanks, etc.

Flexible Sheft

STOW MFG.

advertises, the greater his busigreater his business, the more he

Silver

in sheet, wire,

PrmetlcaUy dust and water proof. For Portable
Drilling, Tapping, Reaming, Emery Grinding, etc.
Write for Catalogue and Pricts.

The more a man

n™":

1875.

Phosphor Bronze

MULTI-SPEED MOTOR

111.

l^SSt

Wabash Arc, Chicago.
LONDON, E. C.

CHICAGO

COMBINATION OF
Complicated and Difficult Dies
and tools, heavy punch press and sheer
work, accurate machine and novelty

111

The difference between dry cell batteries and EdUon Primary Batlerlet*
is the difference between chance and
certainty. The first thing to know f
a battery is what to expect of it. With
a dry cell there is no knowing. With
the Edison you know exactly. The
Edison is not only the most trust-

CO.

BAYONNE, NEW JERSEY
Manhattan

Park Row. Chicago,

& OO.,

J. L.
IRON
Fifth Ave. and Seventeenth St.

ness.
The
advertises.

R.

YAZOO

I

THE SAFETY INSULATED WIRE & CABLE

Sts.

198 S. Clinton Street, Chicago,

R.

AND THE

CO,

MULTI-VENDING

Communities,

ON THE LINES OF

CHICAGO REPRESENTATIVE

POLES,
BRACKETS, ETC.

construction.

Rates,

Conditions,

THE ILLINOIS CENTRAL

AUSTIN

3.

IVI.

ARC LAMP
MOTT

*

FOR EVERY ELECTRICAL SERVICE

Something

THE

*

Labor

Industrial Commissioner,

CHICACO
IRON

f

"SAFETY" RUBBER COVERED
WIRE AND CABLE

Every one as good as new. Send for our
Monthly Bargain Sheet showing complete
list of machines on hand, with net prices.

Cor. 16th

*
:USE

R.P M. Each.
Crocker- Wheeler, 110-80v 1,000 $10.00
J
Roth,
110-80V 1,000 10.00
S
220-80V 1,0110 10.00
J Roth,
H Crocker-Wheeler, 500vdc HOvac 20.00
H Crocker-Wheeler, 500vdcto75vac 25.00
a Crocker-Wheeler, 500vdc HOvac 25.00
2 Crocker- Wheeler, HOvdc to 6vdc 60.00

GREGORY ELECTRIC

Freight

771

Til.

H.P.

1

O-

*

TELEPHONE RINGERS

1

31

single-phase, 2-

ce.NewYork

f

SPECIAL BARGAINS

6

Westinghouse, 1,100-2,200
12-120-1375.
Electric, 2,300 volt,
type A-6, class 12-90-1250.
volts, class

1344—90 K. W. General

MADISON, WIS.,

FOR SALE

6

volts.

1279—120 K. W.

25-cycle, 60-cycle, 133-cycle,

INTERIOR,

NORTHERN VARIABLE SPEED MOTOR ^Tdfo"

V

FOR SALE

45

125-133-Cycle, Si nsle- Phase.
6300—300 K. W. Westinghouse, 1,100-2,300

ALTERNATING CURRENT
TOKS.

1906

tary.

Dallas, Texas.

FOR SALE

Chicago,

B., class

type A. M., class 12-160-600.

10-75 900.

ittery

111.

For delivery about March, one slx'y K. Wsingle or tbree phase alternator, together with
wire, transformers and miscellaneous material
Must have southwestfor electric light plant.
ern delivery.

volts,

1219—75 K.W. Westinghouse, 2,200volt, class

A. C.

1136— 100 K. W. General

450

RPM.
60-Cycle, Hinele-Pha.se.
7546— Two 300 K. W. Bullock, 110 volt, 16
poles, 465 RPM.
7634— Three 180K. W. General Electric, 1,040
volt, type A. S., form A, 600 RPM.
1823—150 K. W. General Electric, 1.040-1,150

connected to Williams vertical
non-condensing engine 18x26.
K. W. General Electric generator, 60
cycles, mono-cyclic, 2.400 volt, 200 RPM,
direct connected to Ames horizontal, compound engine, 15£ and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt. 257 RPM, direct
connected to Harrisburg tandem compound engine, 12 and 24x14, complete
with switchboard and exciters.

1

in the Electrical Supply business. Capable of
taking any inside position or will accept position
as traveling salesman. Have had experience as

volt,

22,

Office of Superintendent U. S. Capitol
Building and Grounds, Washington, D. C,
November 21, 1906. Pursuant to the directions of the Commission of the House
of Representatives, etc., advertisement is
hereby made for sealed proposals (in duplicate) for the furnishing and erection
of apparatus to completely equip the
heating, lighting and power plant for
the Capitol building and other buildings,
which apparatus will consist of engines,
generators, switchboards, boilers, pumps,
condensers, steam fitting and all other
necessary appliances to connect the same
in the several parts, and for complete
sub-station apparatus for the various
Proposals for the first section
buildings.
of the work, that is, for prime movers
and generators and sub-station apparatus
and complete switchboard equipment
therefor, will be received and opened at
the above office on Wednesday, the 26th
day of December, 1906, at twelve o'clock
Subsequent
noon, and publicly opened.
proposals will be received for the other
apparatus, and the date of opening will
be stated in the specifications. Applications for plans and specifications may be
made at once, and the issuance will be
in the discretion of the Superintendent.
Bidders will be required in the first instance to furnish with their proposal a
certified check or surety bond in the sum
of five per cent of the amount of their
bid. A certified check in the sum of
$50.00 will be required as a guarantee for
the return of plans and specifications.
The right is reserved to reject any or all

Inc.

1791—135 K. W. Stanley, 2,300 volt, 900 RPM.
7232—75 K W. Westinghouse 2,200 volt, 720

direct

By .young man who has ten years experience

DEPARTMENT OF THE

CO.,

CO-Cycle, 2-Phase.
1763— 240 K. W. Stanley, 1,200-2,400
RPM.

PRICE

in-

less),

words

MACGOVERN &

ELECTBICAI ANI> STEAM MAI'1II\KKV. GCABiKTEED, and at a

$150 an

less),

additional -words 3c each.

insertion;

December

Nickel and Copper Anodes

THE SEYMOUR MFG. CO.
Box

667,

SEYMOUR, CONN.

CHICACO EDISON
COMPANY REPAIR SHOPS
MARKET
CHICACO. TELEPHONE MAIN

High-Crado Machine

Work of All Kinds
Corre spondence Solicited.

76

STREET,

1280

FIRST CLASS
EQUIPMENT
THROUGHOUT

Dynamos, Armatures,
Motors, Arc Lamps,
Fans, Instruments.

December

WESTERN ELECTRICIAN

1906

22,

DEARBORN
they are scientifically made, put out in

WATER TREATING PREPARATIONS
are universally used to clean

and preserve boilers because
the most condensed form, and do the work most economically.

ARBORN DRUG
228-234 Postal Telegraph Building, CHICACO, ILL.

&

"\AXrV«.

1-4.

CHEMI

EDOAR,

Telephone: Harrison 3930 and 3931,

»"-*!

Dixon's Pure
Flake Graphite

CENTURY ELECTRIC CO.

BUCKEYE ENGINE
SALEM. OHIO.

13

Co.

MANUFACTURERS OP

SINGLE-PHASE SELF-STAITINB

U.S.A.

A small

quantity of Dixon's
Graphite mixed with any oil
or grease improves its lubri-

MOTORS AND GEILINQ FANS
ST. LOUIS,

MO.

cating quality and durability

ioo per cent.
M.KLEIN

&

Get

SON.

Send 2c stamp for new catalogue No. 6

free

sample 125-C.

ol

TOOLS

KLEIN'S

For Electrical Worker*

and Line Builders.
MATHIAS KLEIN & SONS.

81 W. Van Buren

IN

THE WORLD.

SEND FOR ILLUSTRATED CATALOGUE.

reg.trade marks

Jhe Phosphor

—

INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

/7\
/oELTrtv

METAL

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

Elevating,

JEFFREY

— DELTA

Conveying.

Rock and Coal

—

OTTO GAS ENGINE WORKS, Phila.Pa.

Power Transmission, Screening, Crushing Dredging,
Coal Cutting. Hauling and Washing Machinery,

STANDARD OF THE WORLD

Drilling.

OUR CATALOGUES ARE YOURS FOR THE ASKING.
TheJEFFREY M ANU FACTU Rl NG CO., Columbus, O., U.S.A.

XPERIENOE

IS WHY WE HAVE THE
MOST PERFECT UNDER-

THAT

GROUND

WRITE FOR THE STORY OF "DISTRICT STEAM HEATINC

IM

tvi

Dl

IM.

HEATING

SYSTEM

EIAftVI

MONADNOCK

HOI
!T

CITY, N.J.

Farrand Bros., proprietors of the Lakeside
Stock Farm, Colon, Michigan, write: "Our engine
has run nine years without trouble, but all machinery is bound to wear out."
They then ask for
platinum with which to tip the electrodes, a trifling
Nine years and just beand Inexpensive repair.
ginning to need attention. The average life of the
cheaper makes is about five years. There is a
moral in this for the prospective buyer, Get the
" Otto " for long life, and no trouble.

Bronze Smelting Co. Iimited,

I

"

JERSEY

Unsolicited Praise

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
WmsLiy^nyJ-

JOSEPH DIXON CRUCIBLE CO.
III.

OTTO ENGINE S

STEAM ENGINE BUILDERS.
THE LARGEST LINE OF MODERN ENGINE PATTERNS

Chicago,

St.

"V

SAMSON TURBINE
We
Holyoke.

show below,

record of tests of a 56-inch

SAMSON TURBINE

This turbine was built from the same patterns as those we
Gateage

Head

K. P. M.

Full
15-16

13.27
13.50
13.79
14.18
14.69
15.12

109
104
101
100
100
102

%
13-16
%.

11-16

THE JAMES LEFFEL & CO.

Cu. Ft. per Sec.

307 Lagonda

247
235
223
209
189
174

Street

installed in the official testing flume at

sell to

our customers.
H. P.

310
304
296
280
254
239

Efficiency

83.58%
84.60%
85.01%
83.56%
81.06%
80.36%

SPRINGFIELD, OHIO, U. S. A.

WESTERN ELECTRICIAN

H

Reduced Telephone Rates
IN CHICAGO

December

22,

1906

QUALITY
is

of first

importance and

essential
service

is

efficient

to

and

reliable

If the franchise of Chicago Telephone Company in
the City of Chicago is extended, the following rates have
been proposed for the Chicago Exchange.

SINGLE LINE TELEPHONES:

Estimates

Also complete

promptly

systems for

per month
$5.00
50
Next additional 50 calls in the month
5 cents each
Third 50 calls in the month
4 cents each
All calls in the month beyond 150
3 cents each

furnished on

systems for

interurban

RESIDENCE RATES WITH UNLIMITED

manufactur-

railways,

ing plants,

mining sys-

hotels, etc.

tems, etc.

calls

:

:

:

SERVICE:
Two-party

:

line

electric

$75.00 per
60.00 per

:

:

annum
annum

NICKEL SERVICE:

Iron Box Hotel Type

20 cents per day, including 4 calls
line, 15 cents per day, including 2 calls
Two-party line, 1 5 cents per day, including 3 calls
Two-party line, 10 cents per day, including 1 call
Two-party line, residences only, 10 cents per day
Four-party line, residences only, 5 cents per day
Extension telephones
$ 1. 00 per month

Direct
Direct

and

:

:

Single line

steam,

complete

Telephone

line,

:

:

Designers and Builders of Telephone Apparatus of
the Highest Grade for all classes of service. Our knowledge and experience are at your command.

:

Write to-day for booklet 102-E.

CHICAGO TELEPHONE COMPANY,
203 "Washington

Tou
vrito

will

Mm

-

Street, Chicago.

Stromberg- Carlson Telephone
ROCHESTER,

Mfg.

CHICAGO,

N. Y.

Go.
ILL.

confer a favor upon the advertiser by telling hint—when you
saw Ms ad. In the Western Electrician.

that you

TRANSFORMERS

On receipt of
10 CENTS
we will

KUHLMAN ELECTRIC

ELKHART, IND.

The more a man

send you a

Western

CO.,

ness.
The
advertises.

advertises, the greater his busigreater his business, the more he

Electrician

Moonlight Schedule
for

1907.

lighting

man

should have

one.

Every

Electrician Publishing
507 Marquette Bldg.,

Company,
Chicago.

READ BOOKS
on

We

ELECTRO-MAGNETS

Subjects, and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,

Electrical

507 Marquette Bldg., Chicago.

WMftrtc mm/f£

—

December

22,

WESTERN ELECTRICIAN

1906

YOU WOULDN'T START
A HORSE CAR LINE
Not

in this age of electric cars ?

you wanted

if

to

make money out

Three Consecutive
Highest Awards

of the

GOLD MEDAL— Buffalo, 1901
GRAND PRIZE— St. Louis. 1904
GRAND PRIZE- Milan, Italy, 1906

business of transportation.

Then why should you
automatics,

if

you want

to

The automatic system
system that the

manual telephone exchange

start a

make money out

of telephony bears the

electric car

same

does to the horse car.

telephone development, as the electric car

is

in this age of

of the telephone business ?

relation to the
It

Have been granted

manual

of transportation development.

The automatic telephone system produces the

best service

Kellogg Apparatus

more economically

because

than indifferent service can be produced with manual equipment.

There

is

no more question as to the

manual telephone

relative popularity of the

service where the- two lands are in competition than there

securities

— the

is

same comparison may be applied with

the same results.

Our automatic system has been adopted
Aberdeen, S. D.
Akron, Ohio.
Albuquerque, N. M.
Allentown, Pa.
Auburn, Me.

Hastings,

Battle Creek, Mich.
Bellingham, Wash.

Germany.

Buxton, Iowa.
Mich.

Cadillac,

Champaign,

111.

Chicago, 111.
Clayton, Mo.
Cleburne, Texas.
Columbus, Ga.
Columbus, Ohio.
Dayton, Ohio.
El Paso, Texas.
Pall River, Mass.
Ferguson. Mo.
Grand Rapids, Mich.

Mount

TRANSMITTER— Over
faction in

Richmond, Ind.

Neb.

Hazleton, Pa.
Hopkinsville, Ky.
Jonesboro, Ark.
Lake Benton, Minn.
Lewiston. Me.
Lincoln. Neb.
Los Angeles, Cal.
Manchester, Iowa.
Marianao, Cuba.
Marion, Ind.
Medford, Wis.
Mlamisburg, Ohio.

Auburn, N. Y.
Berlin,

Here
in the following cities:

Havana. Cuba.

Spokane, Wash.
Springfield, Mo.

HOOK SWITCH — Most practical on the market—pure platinum

Marys,

Traverse

Urbana,

Westerly, R.

reliable

r

Write for our "Bulletin N0.8F.
tions of our Magneto Apparatus.

CHICAGO,

Co.

complete descripfor the asking.

It gives

Yours

YOUR COILS
BY VACUUM

AND

OVER 700 APPARATUSES IN USE-" PASSBURG " SYSTEM
LARGEST ELECTRICAL FACTORIES IN U. S. NOW USE

IT.

DEVINE CO., BUFFALO, N.Y.
428 MOONEY-BRISBANE BLDC.

STS.,

CHICAGO,

ILL.

BRANCH OFFICES:
PHILADELPHIA, PA. CLEVELAND, OHIO KANSAS CITY, MO. LOS ANGELES, CAL.
Keystone Tel. Bldg.
Electric Bldg.
1413 Alain St.
318 W. Second St.

U. S. A.

IMPREGNATE
SJAegnate

RUNZEL-LENZ ELECTRIC MFG. C(
MANUFACTURERS

CORDS for TELEPHONE and ELECTRICAL WORK
CABLES and WIRES for TELEPHONE SWITCHBOARDS
INSULATING COMPOUND for CABLE SPLICING
and POT-HEADS
97-IOI South Clinton St.
CHICACO, IL

BURNS DESK TELEPHONE
$a

finish.

I.

(Cables—Transformers— Magnet Calls— Armatures)

J. P.

con-

KELLOGG SWITCHBOARD & SUPPLY 00.

Automatic Electric

DRY

effi-

Wilmington, Del.
Woodstock, N. B., Can.

J.

Sts.,

—highest

constructed

repair.

CONGRESS AND GREEN

Van Buren and Morgan

and durable ever made.

scientifically

—never needs
RINGER —Simple, durable, sensitive—permanently adjusted.
WOODWORK — Finest quartered oak—hand rubbed, varnish

111.

Wausau, Wis.

most

COIL — Most

ciency for talking circuit.

Mich.

City,

to faintest voice currents, permanently adjusted.

tact points

Ocean

Portland, Ore.
Princeton, N.

INDUCTION

Ohio.

New

Bedford, Mass.
Oakland, Cal.
Park. Cal.
Pentwater, Mich.
Portland, Me.

the Roster

kinds of service.

GENERATOR —Strongest,

Tacoma, Wash.
Toronto Jet., Can.

111.

all

is

500,000 in use to-day giving universal satis-

RECEIVER — Sensitive

St.

ma-

contains the best

Riverside, Cal.
San Diego, Cal.
San Francisco, Cal.
Santa Monica, Cal.
Sioux City, Iowa.
South Bend. Ind.

Van Wert, Ohio.
Walla Walla, Wash.
Watch Hill, R. I.

Olive,

it

mechanical design and
workmanship in every respect.
Our Magneto Telephones, the
finest
on the market, contain
standard apparatus.
terials,

automatic and

as to the relative popularity of the trolley car and the horse car.

And, as for the

to

the apotheosis of

is

Brackets

...

INTERNATIONAL TELEPHONES
KNOWN AND USED THE WORLD OVER
If

We

Manufacture

You Are
a Regular

So,

Customer

COMPLETE TELEPHONE
PLANTS

If

Not, Will

You

Allow Us to Send a

Sample?

SEND FOR'JUNE BULLETIN X

INTERNATIONAL TELEPHONE MFG. CO.

American Electric Telephone Co.
State

and Sixty-Fourth

mwmm\

Streets

CHICAGO

CHICAGO, ILLINOIS

"^ *—

—

asoe

WESTERN ELECTRICIAN

i6

Engineering

MECHANICAL,
ELECTRICAL,
STEAM,

Complete and short courses. Thoroughly equipped
engineering shops. Shop work from the beginning. Short courses in Steam and Electrical
Engineering. Expenses low. Accommodations the
best. School all year.

Students

D. C.

& WM.

CIVIL.

may enter any time.

Correspondence steam and electrical courses. Send
for catalogue Mention course in which interested.

HI6HLAND PARK COLLEGE, DES MOINES,

B.

JACKSON,

December

MEMBERS

ENGINEERS.

For Pot-Heads, Wire Joints, Armatures, Field

1

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
AMERICAN SOCIETY OF MECHANICAL ENGINEERS
AMERICAN SOCIETY OF CIVIL ENGINEERS

Write for Particulars.

INSULATING COMPOUND Anti-Volt Mfg. Co.. 72 and 74 Wabash

CLAMPS?
That never

let go.

SAVE YOURSELF TROUBLE.

COOK'S
UNIVERSAL GUY

Put Your Wires Underground.

CLAMPS

C. M.

Ave.. Chicago

EXPERTS.

GET BUSY!
NEW YORK

Colls, etc.

Madison, Wis.

lOWfl

The more money you spend in advertising the mote money you have.
The less money you spend in advertising the less money you have.

277 Broadway,

YOU?

1

B8II gHlc *:™ [Interest

Aflti-Volt

1906

22,

GEST

Union Trust Bldg.,
CINCINNATI

COOK'S CLIPS
Made on new

principles, of best

Hold more than other
makes, cost less. Assembled by
material.

ORANGEBURG

hand.

FIBRE CONDUIT
For Underground

TTraDl^.QooK.

4MERIC/VN

MANUFACTURER

rcOISDUIT COMP/XNX

235 W. Lake

170

Patent

Remember

Coupling

Quick

1

10 State

St.

is

Conduit

Rod

Tbese -Couplings are

made

of Steel and
in the beat possible manner

Write for list of persons using ine*e
rods— 26,000 sold since May 1902. Mad*
in 3 ft"., and 4 ft. lengths.
Price, 3 It. 7£ cents, 4 ft. 85 cents

N. Y.

Patented February

Chicago Office: No.1 760 Monadnock Bldg.

Write for Catalogue

"Flexduct"

ST,

LOS AMG1UES

these rods have aa lost

THE FIBRE CONDUIT COMPANY
Boston Office: No.

336MACX

motion.
•re

ORANGEBURG,

BROADWAY

NEW YORK.

Cope's

Systems

SOI MARQUETTE BLDG.,CH\CA6Q.

CHICAGO

St.,

T. J.
*f 44 Nerlh

that high standard required In all high-class work.

It is

COI
PHILADELPHIA, PA

Fifteenth Slreet

very

flexible,

a+, 1903.

a

high insulation and indestructible

FLEXIBLE CONDUIT

......

"Flexduct" the National Code Standard.

It

does not deteriorate,

always usable

NATIONAL HETAL HOLDING

Fulton Building.

to highest

degree

CO.
PITTSBURG. PA.

—
December

22,
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IT'S

17

TIME

To

forward order and copy for a special announcement in the
ELECTRICIAN'S Annual New Years Number. It
will be one of the grandest publications ever placed before the electrical trade, and you really can't afford to remain out of it.
All buyers of electrical goods will find something of interest and
value in this number.
If your product is carefully and attractively
placed before them in the advertising columns of this issue
we'll all be pleased.
Better let us know your wishes TODAY.
There are still some choice locations open.

WESTERN

WESTERN ELECTRICIAN
507

MARQUETTE BUILDING
CHICAGO

Easy

Money

CAN BE MADE BY SECURING
SUBSCRIPTIONS TO THE

WESTERN
ELECTRICIAN
WE WILL TELL YOU HOW

WESTERN
ELECTRICIAN
507
Marquette
Building

Chicago

*3Mmmmmmmmmmmmmmmmm?m?wmwmwm?£

NOW READY!
WESTERN ELECTRICIAN'S

MOONLIGHT SCHEDULE
FOR 1907.
TEN GENTS A OOI=Y.
Electrician Publishing Co.,
507

MARQUETTE BUILDING,

CHICAGO.

^lauiimaimauiuummauumauuauuaua^auamai^

—

WESTERN ELECTRICIAN

December

22,

1906
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The Lindsley Brothers Company
•"".'

Producers and Shippers of

And Manufacturers

II

I

WRITE US FOR CEDAR. POLE
"BOOKLET NO. s-F."

:

RED FIR GROSS ARMS

SPOKANE

IMniC
IL.L.IINUIO

CHICAGO,

——

of

POLES

Switchboard & Supply Co.

WESTERN CEDAR POLES
;

KELLOCG-cedar

WASHINGTON

-:-

POLE!
CEDAR
^H C.M.WORCESTER
'SPECIAL PRICC9 Of* SMALL ^OLCS>

producers
Tinrfl
andWIioleaalei

tar!
.of White Cedar
S^Producte

jr Yards "\
/Ifoas.Micn.UnsuMic)).'

CO.

IMumsinJ-O/itoDOJon"

:WrltelOf.0.pyo«OUfTELBORAPH CODE FOR CtDAR PHODUOTSl

USE
The

Cross Arms
in Toledo

flolden fiuy=Anchor

NONE BETTER
1

The rods are of one piece
No welds nor threads to weaken them
Greatest surface in ground
15 -inch Anchor squares up in a 6 -inch
hole, over 55 square inches in solid earth

A

stock, yellow pine, for quick

shipment

MOST INEXPENSIVE AND
BEST ANCHOR MADE
Pat. Jan. 9,

1906

Special prices on standard

Write for Circular

THE HOLDEN ANCHOR

io

ft.

io pin.

CO.

Manufacturers

DBS MOINES. IOWA

Practical Running of Dynamos.
A little booklet on the care and the locating

POUl

?£DAR

and remedying of troubles in dynamos ana
motors.

Price, lO Cents.

Established 186S

:
..

POLES
TIES POSTS
ii-maaLaja
WANT YOUR

INQUIRIES

THE PORTER CEDAR C°
SAGINAW, MICH.

ALWAYS

C.

STERLING & SON

POLES.
WHITE CEDAR,
RED CEDAR,
CYPRESS.

FOOT TROLLEY TIES

Michigan White Cedar Stock
Special Low Price. Quick Shipment
Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices

PERRIZO & SONS

Daggett, Michigan

CEDAR
H. M.

W.

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg.. Chicago.

:.:r<\^:.:Sr.X:VKx-T&?i.;l"V&-ttd&

7

DO
POLES

and

TIES

so.ooo Trolley Ties at

Bay City yard.

MONROE, MICH.

CO..

free.

BLANEY, MICH.
:'

MICHIGAN WHITE CEDAR

BEST TO LAST.
40,000 Poles in stock.
W*
^J
B
^^
100,000-150,000 after April 1st.
We haVe been in the Cedar Pole and. Tie business
years
is 25 years.

Catalogue of mechanical and electrical books

MUELLER COMPANY
.'.;:'

The F. Bissell Company. Toledo, O

Cedar

BERTHOLD
ft

TIES.

JENNINGS,

ST. LOUIS.

OAK, CYPRESS and

Chemical Building-

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.

YELLOW

PINE.

Poles

Large Stock Constantly on Hand

POLES,
POSTS,
TIES
POLE DEALERS ADVERTISING

THE

WESTERN ELECLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
IN

LOUD'S SONS CO., Au Sable, Mich.

TRICIAN OBTAIN MOST EXCEL-

PRESERVEOFYOUR
COPIES
THB
WESTERN ELECTRICIAN
BINDERS $1.00 EACH.=

...

ELECTRICIAN PUBLISHING
Suite 507 Marquette Building,

71

CO.,
CHICAGO.

siivi

electric
Catalog

heating apparatus
"R"

Idaho Cedar Poles

on Electric Heating FREE.

UNIT" ENAMELED RHEOSTATS
WRITE TO-DAV

Simplex Electric Heating Co.,

Cambridge,
Mass.

PACIFIC

COAST POLE

CO.

SPOKANE, WASH.

December

22,
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Westinghouse
Thawing Apparatus

Pipe

The Time to Buy
Do not wait

Now

is

for the first

blizzard to freeze things up

We

manufacture two outfits, one for heavy service,
comprising a specially designed choke coil, used in
connection with the primaries of a standard transformer, and one for lighter service, a transformer
adapted for suitable secondary voltage adjustments,

and intended to be used directly on the primary
mains. Both outfits are light in weight, and easy
and safe to handle.
Choke

Coil used in connection with
a standard transformer for
outdoor service

Thawing Transformer

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati

Denver

Canadian Westinghouse

Co., Ltd.,

Minneapolis
Hamilton, Ontario.

ARTISTIC PORCELAIN COMPANY
TRENTON. NEW JERSEY
Manufacturers

of

Electric Specialties in High

Grade Porcelain

&

Mfg. Co.

New Orleans
New York

Pittsburg
St.

Philadelphia

Mexico, G.

for indoor service

Louis

Salt

&

O. Braniff

San Francisco
Seattle

Lake City

&

Co., City of

Syracuse
Mexico.

DUNCAN

M

FOR

We

manufacture a beautiful quality of white, thoroughly vitrified,
tough porcelain, especially adapted to electrical purposes.
Correspondence solicited and prices quoted on application.

DIRECT CURRENTS

ALTERNATING CURRENTS
READ

IN

WATT HOURS
KILOWATT HOURS
OR

DOLLAR AND CENTS
Insulated

Electrical

Wires
SEND FOR BULLETINS

and Cables

JOHN

A.

ROEBLING'S SONS GO.

171-173 Lake Street

chicaco

Tm««I«i«

II

lienTQIi, Hi

I

ill

DUNCAN ELECTRIC MFC.
LAFAYETTE,

IND.

CO.

December

WESTERN ELECTRICIAN

Some More Samples

of

Low

22,

1906

Voltage Materials

For Electric Railway Lines

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,

Cincinnati

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

Pittsburg

Philadelphia

Mexico, G.

&

Louis

San Francisco

Seattle
Salt Lake City
Syracuse
O. Braniff & Co., City of Mexico
St.

December

22,
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Across the Bridge at Midnight

or

any other time

of the night

you

FORT WAYNE ARC LAMPS

will find the

faithfully

per-

forming their duty on

The Ead's

Bridge, St. Louis

You know

that's in Missouri.

Us," so we

did.

are

still

there

There's a reason

said:

why

"Show

those lamps

— showing those Missourians.

RELIABILITY— that's

Fort

They

Wayne

why.

Electric

"Wood" Systems

Fort Wayne, Ind.

Works

December

WESTERN ELECTRICIAN,

INSULATED WIRES
CABLES
H»A 7 A1 DhLi AND
It

£m

"MECHANICAL COMMON SENSE"
Describes the

1906

22,

Rubber Covered, Weatherproof, Magnet
Wires, Office and Annunciator Wires.

— M3J — J^-A HOLDEK

HAZARD MANUFACTURING - COMPANY
Chicago

SAVES TIME, TEMPER AND TROUBLE
NO SCREW DRIVER, NO SCREWS, NO SAG, NO SLIP
PROOF AGAINST VIBRATION

Wiikesbarre

IT

New York

-

VULCANIZED FIBRE

lH"-2X"-5%"

Highest grades for electrical insulation and mechanical purposes, in thcetx,
tubes, rod*

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

HARD AND FLEXIBLE PIBER

CO.
SHADE HOLDER
NEW YORK

13

-

Wilmington, Del.

K ART A VERT

WRITE FOR PREE SAMPLES

J-E-M

CO.,

IN SHEETS,

RODS AND TUBINO.

For Electrical and Mechanical Purposes, Railway Duet Guards, Wainars
and Packings. Patent Insulating Clean.

EAST 30th STREET,

MANUFACTURED BT

THE KARTAVERT MANUFACTURING CO.

Wilmington, Dei.

INDESTRUCTIBLE ARC LAMPS
No Burn-Outs.
No Rewinding of Magnets

Tie the carbons together with
copper wire and the lamp

remains intact

DIRECT

FOR

AND

CONSTANT

ALTERNATING

POTENTIAL

CURRENT

CIRCUITS

:STERN ELEGTRI
tiVtf '-V^— :---/

4

ST -5

Consult

Write

the

.

!

Nearest

L.

T mCACvA PBABATU S
^ANLTiS01F»^

Map

DUNTLEY

Our
House

ELECTRIC
DRILLS and CRINDERS

Give

Commercial EFFICIENCY
In output from electrical input
Especially adapted for

Wound

for

1

10,

and three phase

rail bonding and general work.
220 and 550 volts d. c. and one, two
a.

c.

Write

for catalog

and

prices.

CHICAGO PNEUMATIC TOOL CO,
NEW YORK

CHICAGO
fS/1

art

«_i

-f

f\ c=

-t i_a

r-

*z

r

a

1^

»* o
i

-Tools, Air

O

<

stressors, E *

.

:

$3.00 Per Annum.

XXXII

YOl.

Copyright, 1906, by Electrician
Publishing Company, Chicago.

CHICA&O, DECEMBER

Entered at Chicago Postofflce as
mail matter ol' the second class

29, 1906.

Cents a Copy.

(0

RUBBER INSULATED

SIMPLEX WIRES AND CABLES
1143-1146

!M.

FLAMEPROOF

AERIAL, SUBMARINE, LEAD COVERED, STEEL TAPED,

WESTERN SELLING AGENT,
h. r. hixson

.

.

The Simplex Electrical Co.

Monadnock Block
chicaco

I

Rubber

CABLES.
WIRES AND
AND
FACTORY: BRISTOL.

_
BOSTON, ._.__
MASS.
O State St.,

OFFICE

R,

AJAX LINE

1893-World's Fair,
Medal for Rubber Insulation.

MATERIAL CO.
12

STANDARD FOR
RUBBER INSriiATIO K.

TRADE

Sole Manufacturers of

s. Pat. Off.

"$»?'- Wires
Okonite Wires, Okonite Tape, Marrson Tape, Candee

THE OKONITE

CO., Ltd.
Geo. T. Hanson, Qan'l lust

y'H^nVo^lV/J ««»<"•

253 Broadway, New Y.rk

AND

W. H. Hodgln., S.cy.

14 S.JEFFERSON ST.

CH ICACO

l-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.,

PHILADELPHIA

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

M.KLEIN & SON.
Scad 2c stamp lor new catalogue No.

PARANITE RUBBER COVERED
WIRES AND CABLES
Underground, Aarial,

ol

TOOLS
Electrical Worker*

KLEIN'S
For

Submarine and Inside Use

and Line Builders.
MATHIAS KLEIN & SONS.

81 W. Van Buren

Chicago,

St.

III,

TELEPHONE, TELEGRAPH AND FIRE-ALARM CABLES

Patent

Cope's
Rememh*?

JONESBORO,

Wires Are Tested at Factory

All

Quick

Rod

Conduit

Coupling

IND.

otion.
These Couplings are of Steel and
made in the best possible manner.
Write for list of persons using tnew
rods— 26,000 sold since Ma/ 1902, Ma4e
in 3 ft;, and 4 ft. lengths.
Price, 3

It.

7$ cents, 4

ft.

Suite 947-48-49

85 cent*,

1+, 1903.

GEORGE T. MAT, JR.
Patent Lawyer and Solicitor of
U. S. and Foreign Patents

Monadnock Block

CHICAGO

Trade Marks, Labels, Copyrights— Corporations. Patent
REFERENCES BY PERMISSION
Hon. James H. Eckels
American Terra Cotta and C. Co.
Ex-TJ. S. Comptroller of Currency
Chamber of Commerce Bldg.
Commercial National Bank
Chicago
Chicago
American Locomotive Equip. Co.
Hon. Ed w. S. Lace?
and
Gross, Prest., Chicago
H.
H.
Ex U. S. Comptroller of Currency
Atlas Railway Supply Co. and
Bankers National Bank, Chicago
Jas. G. MoHichael, Prest., Chicago
Hon. CharleB Q. Dawes
Ex-TJ. 8. Comptroller of Currency
Automatic Fire Protection Co.
Central Trust Co. of 111, Chicago
Chicago
Hon. Hoke Smith
Chicago Battery Co., Chicago
Ex-TJ. S. Secretary of the Interior
Bankers National Bank, Chicago
Atlanta, Ga.

these rods have «• lost

Patented February

FOREE BAIN
Telephones
Patent Lawyer and Expert in Electricity and Mechanics Automatic 3792
28 Years' Practical Experience as Electrical and
Harrison 792
Mechanical Engineer and Expert in Patent Causes

FOREE BAIN & MAY

are

PATENTS

and Trade Mark Causes
Swedish-American Telephone Co.
WestJacksonBoul., Chicago

Earth Manufacturing Co.
Elevators, Milwaukee, Wis.

The Knickerbocker Company
Dust Separators, Jackson, Mien.

Twin City xcapld Transit Company
Minneapolis, Minn.
Adams-Bagnall Electric Company
Cleveland, Ohio

PHILADELPHIA, PA

CRESCENT RURBER INSULATED
W.

R.

OSTRANDER &

WIRES AND CABLES

CO.

Manufacturers and Dealers
in all kinds of

national Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.

Electrical Supplies,

New York Office.
83 BARCLAY STREET.

Bells, Annunciators,

Speaking Tubes,

22 DEY

NEW YORK

ST.,

Main

Office

and Factory, TRENTON, N. t
,

Etc.

Factory:
1431 TO 1439 DeKalb Ate.,
Brooklyn, N. Y.

CH*..

RICHARD WILLIAMSON,
.RESIDENT

WILLIAMSON

•ND dealer.

88-90-92 W.

C.

UMM.CH,

S'V AND THE...

«. CO.
GAS, ELECTRIC AND COMBINATION FIXTURES

R.
MAHurAcTuiiua of

SEND FOR 600 PAGE CATALOGUE

GAS AND ELECTRIC GLOBES MISCELLANEOUS GOODS
ELECTRICAL HOUSE LIGHTING SUPPLIES

IN

WASHINGTON STREET,

-

CHICAGO

-

WESTON INSTRUMENT CO.,
'Main Office and Works, Waverly Park,

upon the
same general prin-

constructed

eiio

Roe

9t.

FRANCE-E.

P. SOR.ENSEN
18 Dunham Place
Brooklyn, - U. Y.

Beading

AND GABLES
Address

Our portable instruments
are recognized asstsndarda
throughout the civilized
world.

Our Semi* Portable Laboratory Standard Voltmeters and Ammeters are
still

better.

H. Cadlot,

Georges

Weston Standard Illuminated
Dial Station Ammeter,
Style B.
"Flush Type."

relia-

ble, absolute standards for
Laboratory use.

LONDON BRAN CH— Au drey
House, Ely flace, Holborn.
,

BERUN— European Weston
Electrical InHtrnment Co., UfttfirrtrasB« No. JWi.

John A. Roebling's Sons

Co.

-

They are the most
.

finlds.

PARIS.
II

Direct

Circuits,

ciple

correct.

Approved by the Fire Under-

INSULATED WIRES

Voltmeters and Millivoltmeters. Ammeters and Milammeters, Wattmeters
and Voltmeters, for Alternating audDirect Current

Tbese Instruments are

Mechanically and electrically

NEWARK, N.J.

Portable

Station Instruments,

Ceiling

Switch

For Prices of

Weston Standard

Illuminated Dial

Sorensen's

writers.

ELECTRICAL

as our regular
Standard Portable Direct
Current Voltmeters and
Ammeters, but are much
larger, and the working
parts are Inclosed In a
eatly designed, dust-proof
oast-Iron case which effectively shields the instruments from disturbing lniuences of external mag-

I.

1889— Paris Exposition,
Medal for Rubber Insulation.

THIS
Eeg. U.

Co.**

RUBBER COVERED

.

I

No. 26.

National
India

R.

1.

,

New York Ortlce— 74 Cortland

t

St,

CHICAGO BRANCH:
171-173 Lake

St.

Works

Trenton, N.

J.

a
!
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TheElectric PHILADELPHIA
StoraceBatteryGo.
MANUFACTURER OF THE

"dbloribe Bccumulator
For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
PRICE LOTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST

SAT.ES OFFICES:
Philadelphia,
New York,
Boston,
Chicago,
St. Louis
Allegheny Ave. and 19th St.
100 Broadway
60 State St.
Marquette Bide.,
Wainwrieht Bide.
Pittsburg,
Oakland,
Cleveland,
Canada,
Frick Bide, AnnexCitizen's Bide.
525 Thirteenth St.
Canadian General Electric Co., Ltd., Toronto
,

PROPERLY CONSTRUCTED
CAREFULLY RATED
AND
^^*
^—-T^*
TESTED
M wr-r™
,

,

—
llil

^^^"^

NO

EXCESSIVE
HEATING on full load
NO FLASH or ERUPTION
on most severe short-circuits

SURE OPERATION

on overload

Approved by Underwriters' National Electric Association
WRITE FOR CATALOGUE o. 18

Chicago Fuse Wire and Mfg. Co.
READ BOOKS
on

We

Over

5°7 Marquette BIdg., Chicago.

PLATINUM

Reiif tance wtres to specifications.
ProteotiTe fusee for small currents.

& Clark Centennial
Exposition, Portland, Oregon,

Lewis

OFFICE:

130

1005.

All

The

"e

Rail Joint Co.,

Catalog

use

In

forms of

electrical contacti.

Grand Prize

CO., INC.

Universal Bx posit Ion
ST. LOUIS, 1004

BASER, Prei.
O. Vf BAKER, Vlce-Piei.
40B-414 N.J. R.R.Av,, NEWARK, N.J.

O. O.

Liberty Street.

for

miles

.

W.

Offices: 19

EW
\
YORK

34th St.

Branch Selling Agencies

CITY

:

lenver, Colo.; Pittsburg, Pa.;

Chicago, 111.; Cincinnati, 0.,
Mo.; St. Paul, Mian.

St. Louis,

PLATINUM

Ignition f uses for torpedo and mining operations
Special forms for wlrelesa telegraphy.

BAKER &

GOLD MEDAL
NEW YOBK

PLATINUM

Write

25,000

and think Electrical Thoughts.
have the books. Send for a catalogue.
ELECTRICIAN PUBLISHING CO.,
Subjects,

Electrical

SBTork

,

PLATINUM
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IN

Electric Lighting Supplies
Cut-Outs
Cords
Cables
Brushes
Dynamos
Dynamo Parts
Motors
Electric Heating and Cooking Utensils
Miniature, Decorative and all kinds of Incandescent Lamps

Wires
Sockets

I

Arc Lamps
Clobes
Switches
Cored and Solid Carbons
Electric Fans
Electric Heating and Cooking Appliances

HYLO Lamps

CHICAGO EDISON COMPANY
Edison Building, 139

Telephone Main 1280

Adams

Street,

CHICAGO

Cutler = Hammer Motor

"'NEW
INCANDESCENT
LAMP!
W

1
7E,
too,

make incandescent lamps

workmanship beyond

of exceedingly

criticism, prices

good quality,

Control Devices
many

have been described
in these pages that, if you were to try, you could
not enumerate them from memory.
of so

When

you become involved in any problem of
motor control don't try to remember who
makes this kind of a controller and who makes that.
electric

give a

remember

Just

for
life

this:

You can get a Cutler-Hammer

below others, quality

considered.

We

kinds and types

Controller

ANY and EVERY SERVICE

guarantee, a maintenance of candle power guar-

and ship just what our customers call for. No 104-volt
lamps for 115-volt circuit, to give momentarily high candle power
and short life, in our shipments.
Two factories with sufficient working capital and experienced
employees produce one result, namely, good material and satisfied
customers. Get busy with us and secure our prices on a barrel of
lamps. Shipments same as samples, as we make our own sample
lamps, something not always done. With our ELK new lamps
and NOVELTY renewed lamps we are in position to supply all
classes
of trade.
Be sure to mail your inquiry to the
antee

NOVELTY INCANDESCENT LAMP
PANY, Emporium,

Pa.,

so

that

it

will

COMreach

the

We

standard apparatus
Outside of these we have built thousands of special
devices to fit almost every conceivable set of conof types of

ditions.

GET THE BENEFIT OF OUR EXPERIENCE

The Cutler=Hammer Mfg. Co.

proper hands.

MILWAUKEE

WESTERN SALES AGENTS,

ALVIN « JACKSON, 502 Monadnock Block, Chicago,

have scores

III.

New York

Boston

Chicago

Pittsburg

AITON MACHINE CO.
INSULATING, CABLING,

RUBBER AND HYDRAULIC
MACHINERY.

OFFICE:

126

LIBERTY

NEW YORK

ST.,
WORKS: HARRISON,

N.J.

December
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AVOID BREAKDOWNS BY USING

Deltabeston Magnet Wire
Pure asbestos
it

may

is

used

be subjected

ture Coils,

Remains uninjured no matter what temperature
black and white; the former manufactured especially for Field and Arma-

in the insulation

Finished in

to.

while the latter

is

and prevents burnouts.

preferable for Arc

Lamp

Magnets.

Sizes

1

to 18 B.

&

S.

Gauge.

fciral €l«lrir(Bi«tt|Riue
General Western Agents
ttS-PAf-

264=266-268-270 Fifth Avenue,

1

CHICAGO

'US.PAT-'

Locust Pins
in Toledo
stock for q\iick shipment
Get our

figures

before buying

which

a.t

right prices.

on genuine Locust

some

will rot quick.

other

kind

Locust

lasts.

"ADVANCE"

The F. Bissell Company. Toledo,
THE

Sold by electrical supply houses

Burns

"Baby"

Torch

is

turned in any position, as it
burns equally well in all
perfectly
automatic; has no cocks or
valves to get out of order;
lights with a match; selffeeding; requires no pumping of air and is always
ready for use. It is indispensable to the Telephone
positions.

Without
Air
Press\ire

&

It

burns about
two hours from one filling.

Brass Co.,

Absolutely no corrosion under any conditions

Especially

recommended

measuring

instruments

for

and

apparatus in which the wire

is

is

and Telegraph linemen and
ELECTRICIANS.

THE "BABY" TORCH

Zeidler Lamp

Gasoline

the smallest
torch made which gives
perfect results, and fills the
long-felt want for a torch
which fits the hand and can
be used in contractedplaces
It can be
and corners.
1

Resistance Wire

It

LOMIRA,
WISCONSIN

repeatedly heated and cooled.

Furnished also

in

Ribbon and Sheet

DRIVER-HARRIS WIRE
Harrison,

New

Jersey

CO.

-

.

.
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in the Gould Plate
"Active material not in electrical contact with the grid is absolutely inert."
quite impossible for any active material contained in the grooves not to be in good mechanical
or electrical contact with the support plate. The Gould Plate, in process of manufacture, is given a closely ribbed surface, and in the grooves
the active material is formed electrochemically as shown in the diagram.
The structure of these elements is highly porous, though densely packed
in spaces so narrow as to render mechanical dislodgment nearly impossible.
By the very nature of this construction all active material in
grooves is maintained in close electrical contact with the support plate.

it is

It will

pay you to send

for the

Gould

literature.
MAIN OFFICE
West 34th Street
:

SALES OFFICES:

BOSTON—89

State St.

1

CHICAGO— Rookery Building
SAN FRANCISCO— 1701 Geary

TORONTO— 66

Wellington

St.,

New York
St.

City

Works:

W,

Depew, N. Y.

CLASSIFIED INDEX OF ADVERTISEMENTS.
KDnntera, Card.
W.
Adjusters. Inc. tamps.
Morse. Frank W.
Alienors, (Cuy).
Hoiden Anchor Co.
Matthews A Bro., W. N.

Central Electric Co.
Edison Mfg. Co.
French Battery Co.

Splicing:.
Anti-Volt Mfg. Co.
Massachusetts Chemical Co.

Conduits.
American Circular Loom Co.
American Conduit Company.
Central Electric Co.
Crouse- Hinds Co.
Fibre Conduit Co., The
Qest, G. M.
McRoy Clay Works.
National Metal Molding Co.

Wesco Supply
Cope, T. J

Contractor, Electric

Subway.

Gest, G. M.

Bio.

Central Electric Co.
Elec. Supply Co.
Ostrander A Co., W. R.
WeBCO Supply Co.
Western Electric Oo.

Manhattan

Contractors and Electric
Light Plants.
Allis-Chalmers Company.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Belt Dressing.
Co., Job.

Leather Preserver Mfg. Corp.

Bslting.
leather Preserver Mfg. Corp.

Boiler Compound*.

Dearborn Drug A Ohem.
Boilers.
Babcock A Wilcox Co.

Controllers.

WkB

Cutler-Hammer Mfg. Co.
Belden Mfg. Co.
Runzel-Lenz Elec. Mfg. Co.
Samson Cordage Wks.

Cross-Arms,
Brackets.

Berthold A Jennings.
Central Electric Co.
Llndsley Bros. Co., The
Maine Hub Mfg. Co.

Boxes. Junction.

Bossert Elect. Const. Oo

Boxes, Moulding.
Gleason, John L.

Manhattan Elec. Supply Oo.
Wesco Supply Co.
Western Electric Company.

Bran, Sheet and Bod.
Co.

Cut-Outs and Switches.

Central Electric Co.
Holmes Fibre Graphite Oo.
Speer Carbon Co.
Western Electric Company.

Blssell Co., The F.
Bossert Elec. Const. Oo.

Central Electric Co.

Chicago Edison Co.
Crouse-Hinds Co.
Cutter Elec. A Mfg. Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Hart Manufacturing Oo.
Manhattan Elec. Supply Oo.

Cable Clamps.
Matthews A Bros., W. N.

Cable Hangers.
Blssell Co., B. F.
Wesco Supply Co.

Western Electric Co.
habiting Machinery.
Alton Machine Co.
Cables (See Wires and Cables)

Carbons, Points and

i

Plates.
Central Electric Co.

Chicago Edison Co.
National Carbon Go.
Relslnger, Hugo.
Speer Carbon Co.
Wesco Supply Oo.

Sorensen, P.

Switchboard Equipment Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Oo.
Dies.
Multi-Vending Co.
Drills, Electric.
Chicago Pneumatic Tool Oo.

Drying Machinery.
Anon Machine

Allls-Chalmers Company.

Chains.

Blssell Co., The F.
Central Electric Co.
Century Electric Co.
Crocker- Wheeler Co.

Jeffrey Mfg. Oo.

Plume A Atwood Mfg. Co.
Chains, Galvanised.

Electro

Oneida Community, Ltd.
Cheats, Tool.

Vanderman Plbg. A Htg.
Circuit Breakers.

Co.

WkB.

Inc.

Wagner Electric Mfg.
WeBCO Supply Co.

Wesco Supply Co.
Western Electric Company.
Westlnghouae

El.

A

Clamps, Cable.
Cook, Frank B.
Matthews A Bros., W. N.
Cleats.

Blake Signal

A

Mfg. Co.

Electric Heating Ann!.
rialnes, J. Allen, Inc.
Elec, Co., The
Simplex Elec. Heating Co.

Prometheus

Electric

lias;

Machinery.

Jeffrey

Weatinghouse El.

A

Mfg. Co.

Arnold Co., The.

M tg. Oo.

Badt,

F. B.

Baker*

Allls-Chalmers Company.

Co.,

W.

E.

Butterfleld Oonstruetlon Co.

i,

Sec.

Co

The

Central Electric Co.
Chicago Edlson.Co.
Haines, J. Allen, Inc.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.

F.

Manhattan Elec. Supply 00.
Mica Insulator Co.

Elec. Wks. Inc.
General Electric Oo.
HelioB Mfg. Co.
Machado & Roller.
Pignolet, L. M.
Wagner Electric Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Oo.
Weston Electrical Inst. Oo.
Whitney Elec. Inst. Co.

Electro-Magnets.
Acme Wire Co.
Electro-Plating Maoh'y

Munsell A Oo., Eugene.
National India Rubber Oo.

New York

Phillips Insulated Wire
Simplex Electrical Co.

Standard Underground
Vulcanized Fibre Oo.
Wesco Supply Co.

Star Expansion Bolt Co.

Westinghouse

A

Mfg. Co.

Guards.
Benjamin Elec. Mfg. Co.
Matthews A Bros., W. N.
Morse, Frank W.

Lamps, Incandescent.
The

Blssell Co.,

F.
Buckeye Electric Company.
Central Electric Oo.
Chicago Edison Co.
Columbia Incan. Lamp Co.

Engines. Steam.
Alils-Chaimers Company.
Buckeye Engine Co.

Westinghouse Machine Co.

Fans and Fan Motors.

Economy

Central Electric Oo.

Electric Co.

Edison Decorative

Century Electric CoCrocker- Wheeler Oo.
Edison Mfg. Co.
General Electric Co.
Rob-Dins A Myers Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse EL A Mfg. Oo.

Fibre.

j

A

Minia-

ture Lamp Dept.
(General Electric Co.
Novelty Ihcan. Lamp Co.
Sawyer- Man Elec. Co.
St. Marys Incand. Lamp Co.
Standard Elect'l. Mfg. Co.
Wesco Supply Co.
Western Electric Co.
Westinghouse El. A Mfg. Co.

Lamps. Incandescent—
Seplacers & Cleaners.

Kartavert Mfg. Co.
Vulcanized Fibre Oo.
Field toils.

W

Frank
Letters, Sign
Haller Machine Co.
Matthews A BrOB. W. N.
Lightning Arresters.
orse,

Co.

Fittings.
Plume & Atwood Mfg. Co.
Fixtures, Gas and Elec.
Beard alee Chandelier Mfg.Oo.
Williamson <fc Co. ,R.

Flashers.
F.

Haller Machine Oo.
Reynolds EL Flasher Mfg.Oo.

Flexible Shafts.

Central Electric Co.

Wayne

Elec. Wks. Inc.
General Electric Co.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Oo.
Ft.

Line Material.

Stow Mfg. Oo.

Ajax Line Material Co.

Fnses and Fuse Wire.
Blssell Co., The F.
Central Electric Co.

Chicago Fuse Wire A Mfg.Oo.
D. A W. Fuse Company.
Manhattan Elec. Supply Co.
Wesco Supply Co.
Western Electric Company.

Seymour Mfg. Co.
Globes, Reflectors
Shades.

Multi Vending Co.

Magnets, Autoni.
Acme Wire Co.
Magnet Wires.
and

Wound

Cables.)

Mica.

and

Governors, Water Wheel
and Steam Turbine.
Allis-Chalmers Co.

Ludlow Valve Oo.
Graphite Specialties.
Dixon Crucible Co., Jos.
Holmea Fibre-Graphite Oo.

(Exhaust
Steam Oo.

Hydraulic Machinery.
Alton Machine Oo.
Allla-Chalmers Company.

Induction Col's.

A Mfg.
Mining Machinery.
El.

Model and Machine Shop.
Hoffmann, Emil R.

Dynamos ana

Motors)

Nippers and Pliers.
Klein

A Sons,

Mathias.

Paints. Insulating.
Massachusetts Chemical Co.

Co.

o*

Sheet.

Baker A Oo. Inc.
Poles, Arc Lamp.
Mott Iron Works,

and

A

The

Telephones, Telephone
Material and Switch-

A Co., John H.
Keilogg Switch. A Sup.
Fowler

Oo.

Llndsley Bros. Co., The.
Loud's Sons Co., H. M.
Mueller Company, William.
Pacific Coast Pole Oo.
Perrlzo A Sons.
Porter Cedar Company.
Sterling A Son, W. 0.
Torrey Cedar Co.

J. L.

Rail Joints.
The

Re-Wlndlng—Repairs.
Chicago Edison Co.
Gregory Electric Oo.

Rheostats.

Alton Machine Go.

Schools and Colleges.
Highland Park College.
Gregory Electric Co.

Co.

,

Co.

Oo.

Allis-Chalmers Co.
General Electric Oo.

Turbine Water Wheals.

Vulcanised Fibre.

Sticks,

Salt

Vulcanized Fibre Co.

Wattmeters.
Duncan Elec. Mfg.

Co.

Wire Hope Machinery.
Alton Machine Go.
Wires and CablesMagnet Wires.

Solenoids.

Acme Wire Oo.
Spark Colls.
Acme Wire Co.
Speaking Tnbes.

Acme Wire Co.
American Electrical Works.
Belden Mfg. Co.

Supply Co.

&

Blssell Co.,

TheF.

Central Electric Oo.

A Mfg. Co.
A Oble . Go.
Driver-Harris Wire Co.
General Electric Co.
Haines, J. Allen, Inc.
Chicago

Ins. Wire
Crescent Ins. Wire

Speed Indicators.
In-

Electrical Inst. Go.

Hazard Manufacturing Oo.
Indiana Rub. A Ins. Wire Co
India Rubber A Guttapercha
InsulatingCo.

Manross, F. N.

Staples
Blake Signal

Westinghouse EL A Mfg.
Turbines, Steam,

Devine Co., Joseph P.
Varnishes, Insulating;.
Massachusetts Chemical Co.

Western Electric Co.

Weston

Trucks, Electric Car.

Leffel A Co., Jas.
Vacuum Drying;.

and Paste.

Niagara Tachometer
strument Co.

Elec. Oo.
Co.

Western Electric Co.
Westinghouse EL & Mfg. Oo.

Allis-Chalmers Go.

Belden Mfg. Co.
Solder, Self Fluxing:.
Belden Mfg. Co.

Elec.

A

Wagper Electric Mfg.

Westinghouse Machine Oo.
The.

Signs, Electric.
Haller Machine Co.
Sleeving, Braided.

Soldering

Electrlo Oo.

National Brake

General Electric Co.

Second-Hand Maohln'y.

Jem Shade Holder

Zeldler Lamp & Brass Co.
Transformers.
Allis-Chalmers Company
Crocker- Wheeler Co.
Ft. Wayne Elec. Works, Inc.

La Fayette Elect'L Mfg. Co
Oo.

Rnbber Machinery.

MacGovern A
Shade Holders.

A Sons, Mathias.

Kuhlman

General Electric Co.

Rosslter,

Klein

Tools, Pneumatic,
Chicago Pneumatic Tool Oo.
Torches.

General Electric Co.

Cutler-Hammer Mfg. Oo.

A Mfg.

F.

Tools.

Automatic.

El.

The

Toggle Bolta.
(See Bolts, Toggle.)

Allis-Chalmers Company.
Jeffrey Mfg. Co.

WeBtlnghouse

Stromberg-CarlsonTeL M.Co.
Wesco Supply Co.
Western Electric Oo.
Telephone Servioe.
Chicago Telephone Co
Long Distance Tel. Mfg. Co.
Blssell Co.,

.

Machinery.

Wesco Sujjply Co.

TheF.

Cook, Frank B.

Time Switches.

Oo.

Power Transmission

Rail Joint Company,

Blssell Oo.,

Central Electric Oo.

.

Artistic Porcelain Co.

Portables.
Plume <ft Atwood Mfg.

boards.

American EL Telephone Oo.
Automatic Eleotrlc Co.

International TeL Mfg
Kellogg Switohb. A I
r Jo.
Long Distance Tel.
'g. Co.
North Electric Oo.

Polish (Metal).
Hoffman, Geo. W,
Porcelain, Specialties.

Sen u reman Co.,

and Switches.)

Haines, J. Allen. Inc.
Massachusetts Chemical Go.

Bruer, Will F.

Pump Starters,

Allen, Inc.

J.

Manhattan Elect'l Supply Oo
Wesco Supply Co.
Western Electric Oo.
(See Cut-outs

Jennings.

Blssell Co.. F.

Haines,

Tapes.

Poles and Ties.
Berthold

Century Electric Co
Chicago Edison Go.

Switches.
J. L.

Springs.
Oo.

Allls-Chalmers Company.

(See

Win

Platinum,

Supplies, General Elec.
BlsseU Co., The F.
Central Electric Co.

chines.
Chicago Pneumatic Tool Oo.
Wrlgley Co., Thos.

Western Electric Co.

Wesco Supply Co.
WeBtern Electric Co.

Motors

Co. Ltd.

Pipe Bending Ma-

Manhattan

Allls-Chalmers Company.
Crocker- Wheeler Co.
General Electric Go.
Jeffrey Mfg. Co.

Westinghouse

Phosphor Bronze Sm.
Seymour Mfg Oo.

National Battery Co.
Wlllard Storage Bat. Co.

Ostrander A Co., W. R.
Wesco Supply Co.

Elec.

Western Electric Co.

Gould Storage Battery Co.

Bain, Foree A May.
Phosphor Bronae.

Central Electric Co.

Chicago Mica Oo.
Mica Insulator Oo.
Munsell A Oo., Eugene.

Mining Apparatus,

Holophane Glass Co.
Phoenix Glass Co.
Wesco Supply Co.

Index

Linemen's Climbers.
Klein A Sons, Mathias.
Machine Construction.

(See Wires

Sliver, Sheet

and Wire.

Acme Wire

El.

Lamp

Westinghouse Machine Co.

° r Alphabetioal

Wayne

Elec. Wks. Inc.
General Electric Go.
Manhattan Elec. Supply Go.
Wesco Supply Co.
Western Electric Go.
Ft.

Patent Attorneys.

Valentine-Clark Co., The
Worcester Co., 0. H.

F.

Central Electric Oo.

Engines, Gas, Gasoline

District

The

Blssell Co.,

Jeffrey Mfg. Co.

Amer.

0. 00.

Lamps, Are.

Enameled Rings.

Steam).

Oc

Western Electric Co.
Westinghouse EL A Mfg. Oo.
Joints, Wire.
Cook, Frank B.

Elevators — Conveyors.

The

Insulated Wire Co

OkoniteCo., The.

Crocker- Wheeler Co.
General Electric Co.

Blssell Co.,

Machinery.

American Electrical Works.

Wayne

Acme Wire

Insurance Co.

Alton Machine Co.

Central Electric Co.
Duncan Elec. Mfg. Co.
Ft.

A

spection

(Recording and Testing.)
Blssell Co.,

Steam Boiler

Hartford

Electrical Instruments.

Heating

Electrical and Mechanical Engineers.

Cos* attains; Machinery.
.

Railways.

Allls-Chalmers Co.
General Electric Co.

Clusters.
Benjamin Elec. Mfg. Oo.
Piume A Atwood Mfg. Co.

Coal and Ashes Hans'

Oo.

Western Electric Co.
Westinghouse El. <fe Mfg. Oo.

Mfg. Oo.

A

Schott, W. H.
Willis. G. M.

German

Co.

Robblns A Myers Oo.
Stow Manufacturing Co.

Mfg. Co.

Elec.

Dynamic

Wayne

Elec. Wks. Inc.
General Elec. Oo.
Gregory Electric Co.
National Brake A Elec. Co.
Northern Electrical Mfg. Oo.
Ft.

Cutler-Hammer Mfg. Co.

Wayne

P.

Dynamos and Motors.

Alton Machine Co.

Ft.

Co.

Devlne Co., Joseph

Castings,

&

'

and

Pins

Inspection

Co., H. M.

Oil.
Allis-Chalmers Company.
American Diesel Engine Co.
Otto Gas Engine Works.

Ajax Line Material Co.

WrigleyCo.,ThoB.
Book:*, Electrical.
Electrician Publishing Co

A

and

Cord.

Bolts, Toggle.

Plume A Atwood Mfg.
Brushes.

Co.

Conduit Rods.

Manhattan Elec. Supply Co
Bock Island Battery Co.
Wesco Supply Co.
Western Electric Co.

Cutter Elec.

Insulators and Insulating Materials

A Son, E. R.
McLennan A Co., K.
Compound, Insulating and

Anodes, Nickel and Copper
Seymour Mfg. Co.
UlUtcrles and Jars.
Blssell Co., The F.

Dixon Crucible

Insulating

Kohler Brothers.
Ruebel A Wells.
Sargent A Lundy.

pound.

Manhattan Elec. Supply Co.
Ostrander & Co., W. R.
Wesco Supply Co.
Western Electric Co.

Buien,

Humphrey, Henry H.
Hunt A Co., Robt. W.
Jaekson, D. C. A W. B.

Engineering Const.

Crolius

Central Electric Co.
Haines, J. Allen, inc.

Bella,

Byllesby

Western Electric Co.

Commutator Com-

Annunciators.

A Insurance
In-

and Magneta.
Acme Wire Co.

Colls

Morse, Frank

A

Mfg. Co.

Steel trains.
Steel Gain Mfg. Co.

Stokers.
Westinghouse Machine Co.

Storage Batteries.
American Battery Go.
Chicago Pneumatic Tool Oo.
Electric 8torage Battery Co.
General Storage Battery Co.

Advertisements See Page 3

Manhattan Elec. Supply Co
Marion Ins. Wire A Rub. Co
National India Rubber Co
New York Insulated Wire Co.
OkoniteCo., The.
Phillips,

Eugene

F.

Phillips Insulated

Wire Oo

Roebling's Sons Co., J. A
Runzel-Lenz Elec. Mfg. Co
Safety ins. Wire * Cable 6
Simplex Electrical Co.

Standard Underground Gable
Oo,
Wesco Supply Co.

Western Electric Company,

:

:

December
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USE

AUTOMATIC
PUMP STARTERS

Kearney Cable Clamps
For turning corners with

OOO to ,500,000
1

203

The buttom segment on
this starter is made of insuof a "lost

ment

N.

MATTHEWS

2nd

to the first copper

DARD
x

segment
-

as soon as the solenoid

As

made

thus
Type "A- starter

solenoid or

required.

is

is

en-

the circuit

and

no

positively,

magnet switch

MOTORS -DYNAMOS -FANS

ARE WELL MADE AND YOU'LL LIKE "THEM
FOR ALL DIRECT CURRENT CIRCUITS
THE ROBBINS & MYERS CO.
SPRINGFIELD, OHIOV

is

broken

Trade Mark

PAKKgLLWS

additional

Prices on re-

Reg

quest.

U.

S Pat. Office

Specialties
Send postal for booklet
and prices to

SCHUREMAN CO.

J. L.

JOHN

MANUFACTURERS OF

L.

GLEASON.

Patentee

Starters

Elevator Controllers
Switches

European Agents

70-86

GEIPEL & LANGE, London

There's No Friction

Distant-Control

with the Fibre-Graphite Commutator Brush
Being 90 per cent, pure graphite, it insures
low resistance.no sparking under a varying
load, and longer wear. There is no greasing
required. The Fibre-Graphite is therefore
the most economic brush on the market.

W. JACKSON BOUL.

Send

Australian Agents

>V&8$XrN»\YCVV

WAGNER ELECTRIC MFC.
Main

Office

for price list.

HOLMES FIBRE-GRAPHITE MFC CO.

CHICAGO, U.S.A.

EDMISTON & O'NEILL, Melbourne

and Manufacturer

JAMAICA PLAIN .... MASS.

Automatic Motor-Controlling Devices

Pump

WEIGHS 4 POUNDS
IN ONLY ONE SIZE

MADE

motion" arrange-

in the

ergized.

& BRO.
ST. LOUIS

St.

By means

vacuum dashthe contact arm jumps

pot,

M. Cables

tapping at corners and dead ends.

W. N.

lating material.

C.

T'ey make stronger corners and save cable, time,
la'or and money. They do away with splicing and

and Factory,

ST. LOUIS,

U.

5155 Wakefield

Street. Germantown, PHILADELPHIA.

CO.
S.

A.

Contractors, Attention
WE DO NOT

BUILD SWITCHBOARDS.

We

We

build instruments for you to put on your boards.
do not
attempt to sell you instruments and then enter into competition
and underbid you on the price of the boards. If we did this, we
could possibly get a good many switchboard orders, as we could
sell instruments cheaper to ourselves than we could to contractors.
come to you, asking your support in the instrument line,
guaranteeing not to compete with you on your switchboard business, guaranteeing to give_you good instruments at a reasonable

We

price.

We

your patronage with a full line of switchboard
struments, which we can ship from a large stock.
Our Bulletin No. 67-H will tell you more about this.
solicit

TRANSFORMERS,

PORTABLE INSTRUMENTS,

SALES OFFICES

IN

POLYPHASE MOTORS,

in-

SINGLE-PHASE MOTORS

ALL OF THE PRINCIPAL CITIES.
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FOR ALL

STORAGE

Manufactured by

THE WILLARD STORAGE
BATTERY CO.
CLEVELAND. OHIO

BATTERIES

L

ASSACHUSETTS CHEMICAL

\.

CO.

WALPOLE, MASS. U.S.A.

STORAGE BATTERIES

Operates Walpolo Robber Works, Wolpole Varnish Works, Electric Insulation Laboratory

Pioneers of Liquid and Rubber Insulating Compounds
AEMAI.AC, Special ARMALAC, No. SO Armature Varnish, M. C. Paint No.
1, M.C. Paint No. 2, Electrical, Transformer and Cable Compounds,

OF THE

"Unit Arntmulatar"

Insulating Cloth, Friction Tapes

(all kinds and sizes). Splicing Compound,
Moulded Rubber Goods, Waterproof Friction Tape.

Type for All Purposes

LARGEST MANUFACTURERS OF FRICTION TAPE

IN

THE WORLD

WRITE FOR CATALOGUE, BULLETINS AND ESTIMATES

National Sattprii fflmnttang

When

Electric Storage Batteries
CHICAGO
YORK
Buffalo, N. Y.
Broadway
450 Old Colony Bldg.
Pacific Coast, 623 Sansome Street, San Francisco

freely;

NEW
1606

jects intelligently

electrical

ideas

touch with
the

•

and

glibly,

you

electrical

Western

'AMERICAN

will be

progress by perusing

'.RE

THE BEST:

Send

lor

•STORAGE
CELLS

daacrlptlva Circular.

AMERICAN BATTERY CO.,

Electrician 52 times a year.

9.

171

S. Clinton St..

Chicago.

FROM EVERY
POINT OF VIEW

BEST

THE

flow

discusses electrical sub-

pretty safe in assuming that he keeps in

"\

/'

a man's

when he

COLUMBIA ENCLOSED ARC CARBONS
NATIONAL CARBON

COMPANY.CLEVELAND,0.

IT IS
it

SAID THAT GLADSTONE SAID:

ONLY A MINT CAN MAKE MONEY WITHOUT ADVERTISING"
IT IS

TRUE, WHETHER GLADSTONE SAID

Crimshaw

ALL OUR WIRES

P»«s inspection

Its Liberty St..

.$100,000 PENNA.

Raven Black Core

TRADE-MARKS on our taga. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

INSULATED WIRE COMPANY,

MAIN OPPICE:
ft

OR NOT.

Raven White Core

aud carry the above

NEW YORK
114. 116

IT

New

York.

BRANCHES:]

m DMp

SAN FRANCISCO:

BOSTON:
|

a ne i st.
|

766 Polsom

7 Otis St.

CORPORATION

ORGAN

INTERESTING QUOTATIONS
(OH, THIS ISNGT ALL)
INCANDESCENT LAMP CO.
ST. MARYS.

PA.

St.

:

December
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General Electric
Automatic Starting Compensators
For Three-Phase Induction Motors
Adapted for pumping
plants or similar works.
Operation
automatic.

Each consists essentially
of

entirely

is

regular O. E.
M. C. governor similar to
that employed In air-brake

a

using

work.

Interconnections between
motors and line are made

by

•

two

switches

n

in reservoir.

oil -

immersed
by

disagreeable

humming.
Auxiliary Float Switch

dashpot auxiliary switch.

M.

C. Governor-Auxiliary

For higher voltages a series transformer

down

across

Time allowed for bringing
motor up to speed between
the two operations Is provided by an adjustable

Built for
potentials up to
550 volts

and no

to step

motor directly
line

A utomatlc Starting Compensator

when motor is
running; no energy
colls,

sator; the second throws

controlled

broken

in

One solenoid switch connects motor to compen-

solenoid magnets.

All operating circuits are

wasted

subdivided

switches.

Or by a pressure switch

Started by a push-button
switch or its equivalent.
Motor may be controlled
by a float switch adjustable to depth of water

regular

a

compensator winding with
automatic interconnecting

potential for operating

Chicago Office

PRINCIPAL OFFICE:

flonadnock Building

Schenectady, N. Y.

is

P

used

solenoids
Sales Offices in
all

Large

Cities
1166

w
f

*/fc-<

WANTED
ONE MILLION BURNED-OUT LAMPS
Highest cash price paid for

*

:i

straight side bulbs, but will
make an offer on any shape or
on bases containing platinum

The Economy

Electric

WARREN, OHIO
1

Company

^
*

WESTERN ELECTRICIAN

10

Edison Miniature

TO OUR FRIENDS AND PATRONS
We have purchased the entire plant of the Davis Electric
Manufacturing Company of Springfield, Mass., including the raw
and finished materials and have removed the factory to St. Louis,
where we have installed it in our large and commodious building
at. the N. E. corner of 8th Street and Clark Avenue.
We will not only continue the manufacture of the famous
"Davis Switches" and all their other specialties, but we will also
manufacture a complete line of Tablet Boards, Cut-out Cabinets
and a complete line of Telephones and Telephone Accessories.
Catalogs and Bulletins with prices and descriptions of our
complete line of apparatus and materials will be cheerfully mailed

NOVELTY DEVICES
For use in electric flashlights, candlesticks, pocket lanterns,
carriage and bicycle lamps, clock lights for bedrooms, rubylanterns for photography, and for optical, dental and surgical
instruments.

All types supplied— accurately
rated carefully selected.

—

upon

Decorative

29, 1906

ANNOUNCEMENT

Lamps

..FOR..

EDISON DECORATIVE AND MINIATURE

Telephone Lamps
Candelabra Lamps

December

LAMP DEPARTMENT

Ft.

Lamps

application.

THE WESCO SUPPLY CO.
ST. LOUIS, MO.

Worth, Texas

General Electric Company, Harrison, N.J.
(512)

m f /• a
wi " save vou money in y° ur re P air
w ° rk as wcl1 as ln > our new machines
I
1
lYl
til
1
1\
1
J'***** **-*vA 1 *-r It is good insulation—
made out of

L A o/^VMrv

the best materials and

CHICAGO MICA

is

Of

MICA

sold at reasonable prices.

VALPARAISO,

CO.

IND.

Cloth and

VERTICAL TYPE
CO.,

TROY, N.

NBW YORK

Micanite, LInotape,

Wrlto for Full Particulars of Our

STURGESS ENGINEERING DEPT. LUDLOW VALVE MFG.

EUGENE MUNSELL AND CO.
and CHICAGO

INSULATION

STURGESS WATER-WHEEL GOVERNORS
OMENA/

Qualities, In any
at Lowest Prices

all

Form

-

M.

i.

MICA INSULATOR

Y.

is.

C, Compound, Empire

For Years

Paper

That

the

Standard.

CO.,

Originators

NEW YORK and CHICAGO

TRANSFORMERS YOU IVE>E>r>

IT!

Gale's Commutator

KUHLMAN ELECTRIC

ELKHART,

CO.,

Compound.

IND.

The Only

Article

Will keep the Commutator In good condition and prevent cutting.

Thai Will Prevent Sparking.

Absolutely will not

gum

the brushes.

per dozen.
Send 50c. lor trial stick.
FOR SALE BY ALL SUPPLY HOUSES OR

50c. per stick. $5.00

k.

Mclennan & co. jRoom

For

Sole Manufacturers,
411,

InlerlOcean Bldg., 130>Dearborn

*

St.,

CENTRAL STATIONS

GENERAL-

BI.JUR

storage BATTERY CO

42 Broadway,

New

RECO FLASHERS

3-in-l

*

==

J=E>=M

of users in the

M. PIGNOLET
New York

8HADE

HOI/DBH

IT SAVES TIME, TEMPER AND TROUBLE
NO SCREW DRIVER, NO SCREWS, NO SAO, NO SLIP
PROOF AGAINST VIBRATION

MOTORS AND GENERATORS
list

L.

78-80 Cortland! St.

"MECHANICAL COMMON SENSE"
"^ /W
~W~
:A

Describes the

TO BE PROUD OF OUR

Let us send you a

VOLT-

AMMETERS

Measure low and high voltages>
besides amperes and ordinary
resistances. They are inexpensive and reliable, tend for catalog of portable and switchboard voltmeters and ammeters.

Reynolds Electric Flasher Mfg. Co.
191 Fifth Ave., CHICAGO

WE HAVE CAUSE

HIGH-DUTY

York

Are easy to sell. You make a fine profit.
Everybody with an electric sign wants ona
Write us today lor particulars and prices. Also
pointers on electric signs.

=====

CHICAGO.

\%"-2%"--5%"

Chicago

It is an eloquent proof of the confidence
our customers have in (Q°°W apparatus.

territory.

Bulletin No. 6j

T gives

list

o/C-W users.

cB OCKER-WHEEt^
COMPANY

WRITE FOR PREE SAMPLES

ALTERNATING AND DIRECT CURRENT MACHINERY
AMPERE,

N.

Jf.

CHICAGO OFFICE, OLD COLONY BLDG.

J-E-M

SHADE HOLDER
CO.
NEW YORK

13

EAST 30th STREET,

December
FRANK
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29,

EUGENE

N. PHU.L1HS, Prea.

PHILLIPS, V. P. C. B. WAQENSE1L, Treas.

R.

C. R.

REMINGTON, Jr., Sec.

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,
1

I

V

DUNCAN

R. I.

)

I

V

n

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

M

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Store, P. E. Donohoe, 26 Cortlandt St.
Chicago Store, E. H. Hammond, 135 Adams St.
Montreal Branch, Eugene P. Phillips' Electrical Works.

New York

MAIN OFFICES and FACTORIES, PHILLIPS DALE,

R.

I.

FOR

DIRECT CURRENTS

NATIONAL CODE STANDARD

ALTERNATING CURRENTS

"0. K." Weatherproof lire,

READ

Slow-Burning Weatherproof

WATT HOURS
KILOWATT HOURS

and Ideal Wire.
Prices

IN

and Samples on Application.

OR

Phillips Insulated
Office

DOLLAR AND CENTS

Wire Co.

and Factory: PAWTUCKET.

R.

I.

SEND FOR BULLETINS

SAMSON SPOTCORD
ARC LAMP AND^TROLLEY CORD

SAMSON CORDAGE WORKS,

DUNCAN ELECTRIC MFC.

BOSTON, MASS.

WL

LAFAYETTE,

jSfc

IND.

J&L

CENTURY ELECTRIC CO.

In 1905

MANUFACTURERS OP

*t

SINGLE-PHASE SELF-STAITINS

CO.

MOTORS AND CEILING FANS
ST. LOUIS,

MO.
11

MANROSS
HAIR SPRING!

The Western

Elec-

trician published

1042

LARGE

pages of
matter and

reading
GFIjta

Embt-Mwck guaranty*

©fje

Nro fork

lart

ifllfg. (£a.,

Soatmi

quality.

farlforb, Gtorot.

GUrtragn

1575 illustrations.
This

3126 columns

is

tSatatAa, <$nt

3,000,000

or about
Ornamental.

''(Th

I Arc

Lamp

words.

ftQ

X

Poles
In Iron

ARTISTIC PORCELAIN COMPANY
TRENTON, NEW JERSEY

Arc

Manufacturers

Brackets
ORNAMENTAL

for public
hoteLa, etc

buildings,

amount

Electric Specialties in High

technical

On

the

ana Seventeenth $t

New York
Copyright, 1905

byThnJ.

Mott
Iron Works.
L.

Cnpyiight, 1905
b> The J. L. Mott
Iron Wurke

Books.

book basis $46

worth given

you

If

scriber,

In bronze and Iron

Fifth Ave.

23 average

$2

Catalogues on application

THEJ.LMOTT
IKON WORKS

to

of

Lamp

ELECTROLIERS

Equivalent in

Grade Porcelain

order

for

$3.

are not a sub-

send in

your

now.

We

manufacture a beautiful quality of white, thoroughly vitrified,
Cortough porcelain, especially adapted to electrical purposes.
respondence solicited and prices quoted on application.

Western
50 7 Marquette

Electrician
Building, ChicajTS"

WESTERN ELECTRICIAN
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WANTED, FOR
similar

SAIiE and

WAIST COIiUMHT

advertise-

$r-SO an
additional words jc each.

ments {so words or
insertion;

less),

MACQOVERN &

ROSSITER,

ELECTRICAL ANI> STEAM HACHIKEKT, GUARANTEED, and at a

words or less), $1.00 an
additional words 2C each.

(jo

sertion;

in-

6770—400

WANTED

FOR SALE
of building a brand-new ligbt and
company will sell at a bargain,
for delivery immediately after March 1st naxt,
the entire equipment of the present plant, consisting of boilers, engines, generators, switchboards, etc. Call on or address us for particulars
and prices, Palestine Electric Light Company,
Palestine, Texas.

On account

tbis

non-condensing engine 18x26.
K. W. General Electric generator, 60
cycles, mono-cyclic; 2,400 volt, 200 RPM,
direct connected to Ames horizontal, compound engine, 15^ and 26x18.
8659—150 K. W. Westinghouse. 60 cycles, single-phase, 2,200 volt, 257 RPM, direct
connected to Harrisburg tandem compound engine. 12 and 24x14, complete
with switchboard and exciters.

6399—250

in sheet, wire,

B., class

V

NewYork

U.S.

OFFERED
LOCATIONS

WIS.,

Favorable

Good

U. S. A.

-

Healthful

I

The difference between dry cell batterand I'Mi-on Primary Batteries
is the difference between chance and
certainty. The first thing to know of
a battery is what to expect of It. With
la dry cell there is no knowing.
With
the Edison you know exactly. The
Edison is not only the most trust-

Communities,

THE ILLINOIS CENTRAL

YAZOO

&

R.

MISSISSIPPI VALLEY

R. R.

pblet address

J. C.

Geo.W.

R.

AND THE

i_j_%_£
i

Rates,

Conditions,

ON THE LINES OF

277

METAL POLISH

Freight

Labor

CLAIR,

Industrial Commissioner,

Hoffman

I

Park Row. Chicago.

Ill

ies

Make Money on the Side

worthy of all batteries butdellvers the greatest amount
of energy for_tLe least cost.
1 ell us for what use you wish electrical_energy
and we will tell you which Edison battery you
need, how many and the cost.

by securing subscriptions

Edison Mfg. Co., SiSSfe? NA; ej:

We can help you.

to the Western Electrician

*

|

Wabash Ave., Chicago.
LONDON, E. C.

304
31 Union Sq., N. Y.
25 Clerkenwell Road,

Have YOU read the

NEW DYNAMO TENDERS'

Satisfactory Inducements,

CO.,

Z9S, E.WiGMiNfiTON St. iHOIANOPn

ELECTRICIAN PUB. CO.,
CHICAGO.

CO.

Sts.

ELECTRICAL
AND OTHER
INDUSTRIES
ARE

—

»&*"***

Written expressly for the men who handle
the pliers.
Sent prepaid oc receipt of $1.00, Address

Marquette Bldg..

prices.

CHICAGO

Purposes.

DISTRICT OFFICES: 425 Monadnock Block, Chioago, 111.
1236 Wells Bldg., Milwaukee, Wis.
801 Land Title Bldg., Philadelphia, Pa.
403-406 Atlas Bldg., 604 Mission St.,
29 Broadway, NewYork.
San Francisco. Cal.
21 East Fifth St., St. Paul, Minn.
200 Equitable Building, Boston, Mass.

IS SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
IT TELLS JUST WHAT SOME
PEOPLE THINK THEY KNOW.

Ask us

for terms.

WESTERN ELECTRICIAN
507 Marquette Building
Complicated

and

{Difficult

Chicago

-

Dies

and tools, heavy punch press and sheer
work, accurate machine and novelty

HAND-BOOK

construction.

MTJLTI- VENDING CO.,

198 S. Clinton Street, Chicago,

111.

HIGH TENSION TROUBLES ?

BADTT
Manhattan

WHY NOT?

Something
n

Park

PI.

and

for

Electrical
14

Murriy

188 Fifth

si.

N.

J.;

Ravenna,

Ave

Ohio

tenders cannot get along with-

Sent prepaid on receipt of price, $i. 00.

IMPREGNATE

Everybody
CHICAGO:

Factories: Jersey Gtty,

it.

7 AND

Electrical Supply Co.

NEWYORK:

Dynamo

and Lincoln

Cor. 16th

ENGINEERS— MANUFACTURERS

MADISON,

ON METERS

out

machines on hand, with net

GREGORY ELECTRIC

Power and Lighting Equipments

life.

of

Machinery For All Poller Station

NORTHERN ELECTRICAL MFG.

V

SEYMOUR, CONN.

NOT,

single-phase, 2-

phase and 3-phase of various sizes and makes.
Write for prices. Let us know your needs and
we will quote you low prices.

Economies of manufacture which enable us to compete with
machinery built for convenience and ease of manufacture— are obtained by our superior shop methods.
See Booklet No. 2SJ8.

ROBT. FERRIS' BOOK

IF

25-cycle, 60-cycle, 133-cycle,

co,

long, useful

PLACE YOUR
"Want" and "For Sale"

LARGEST ELECTRICAL FACTORIES IN U. S. AND ABROAD
USE OUR-THE PASSBURG-SYSTEM.
INVESTIGATE-YOU MAY BE SURPRISED.

J. P.

NOW

DEVINE CO., BUFFALO, N. Y
428 MOONEY-BRISBANE BLDC.

advertisements In the
ELECTRICIAN PUBLISHING CO.,
507 Marquette

WESTERN ELECTRICIAN,

CHICAGO.

Building,

Immediate Returns.

The more a man
ness.
The
advertises.

advertises, the greater his busigreater his business, the more he
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more atti active book has ever been issued— or one more
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Main 1664

EXPERTS.

Madison, Wis.

HIGHLAND PARK COLLEGE, OES MOINES, lOWn

HOFFMANN

MODEL AND MACHINE WORKS
Experimental Work

MEMBERS

ENGINEERS.

R.
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HOW TO FIND THEM,"
BY
W. H. HYDE and

ORANGEBURG

J. A,

MoMAKMAN,

FORMERLY

HASKINS' TELEPHONE

TROUBLES.

FIBRE CONDUIT
For Underground

This Little Book is Strictly TJp-To-Date on all
Matters Pertaining to Telephone Tro ibles and
their Remedies.

Sent Postpaid for 25c.

Systems

New

(eighth) edition just out. 48 pases.
connections. A comhand-book for telephone inspectors.
Telephone exchange managers and employes
will find this book a great help in locating telephone troubles and remedies therefor.

Many diagrams showing

plete

THE FIBRE CONDUIT COMPANY
ORANGEBURG,

Boston Office: No.

1

10 State

St.

N. Y.

Chicago Office: No.1 760 Monadnock Bldg.

Electrician

Write for Catalogue

"Flexduct"

is

Publishing Co.,

507 Marquette Bldg., Chicago.

that high standard required in all high-class work.

It is

very

flexible,

a.

high insulation and indestructible

FLEXIBLE CONDUIT

......

"Flexduct" the National Code Standard.

It

does not deteriorate, always usable

NATIONAL riETAL HOLDING

F\ilton Building.

to highest

degree

CO.
PITTSBURG, PA.

December
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NOW READY!
WESTERN ELECTRICIAN'S

MOONLIGHT SCHEDULE
FOR 1907.
TEN CENTS A COPY.
Electrician Publishing Co.,
507

MARQUETTE BUILDING,

CHICAGO.
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SOMETHING NEW!
no
SHORT ARC LAMP
The "Hawthorne"

20

Special Design

or

220 D. C.

—and high one
A guaranteed burn of 100 hours —
— maintenance expense
— mechanism
—adequate
and you won't
—omit
from
For low ceiling

as

well.

will give

years of service

little

dust

fuses

injure the lamp, and

—

protected

the

ventilation

it

entirely

will

stand for hours with

the arcs short-circuited and be ready for normal operation

when

proper conditions are restored.
It's to

your interest to "write our nearest tiouse."

ELECTRIC COMPANY
WESTERN
NEW YORK
CHICAGO
All

Large Cities-

WESTERN ELECTRICIAN

20

&Ms .(/&<*?

and

'Practical
IS

i%&i£

December

to thePoint"

The Lindsley Brothers Company

ALL THAT NEED BE SAID OF

THE TELEPHONE HAND-BOOK

Producers and Shippers of

WESTERN CEDAR POLES

By Herbert Laws Webb.

And Manufacturers

160 Pages, 133 Illustrations,
Price $1.00.

Cloth,

The book

29, 1906

for those Interested in telephony.

of

RED FIR CROSS ARMS
SPOKANE
WASHINGTON

PUBLISHING CO.,
907 Marquette Bldg..
CHICAGO.

ELECTRICIAN

Practical Running of Dynamos.
A little booklet on the care and the locating

and remedying of troubles in dynamos ana
motors.

Price, lO Cents.

Cross Arms
in Toledo
stock, yellow pine, for quick

Catalogue of mechanical and electrical book,
free.

ELECTRICIAN PUBLISHING COMPANY.
507 Marquette Bldg., Chicago.

shipment

Cedar

TORREY
CEDAR CO.,

Poles

CLINTON VI LLE, WIS.
Large Stock Constantly on Hand

Special prices on standard

10

10 pin.

ft.

The E Bissell Company. Toledo, O
-SPKOIAL VRIQI* ON WUSJL POLIS.'

^ Products y

'

POI
C.M.WORCESTER CO.

^^

of White Cedar I

a'~ ^,.

Yards

~>w

Iltaisi
Pta'sM

•

TIES.

JENNINGS,
ST. LOUIS.

CYPRESS.

COAST POLE

SPOKANE, WASH.

CO.

Ontorojon «

Qf0wrTEl.ECRAPHC0DEFORCEDARP.ODU0T 8g_

ft

RED CEDAR,

PACIFIC

tbtss.HkkLMse.MKK*

BERTHOLD

POLES.
WHITE CEDAR,

Idaho Cedar Poles

OAK, OYPRE8S and

Chemical Building.

YELLOW

PINE.

KELLOCC-cedar
Switchboard & Supply Co.
CHICAGO,

::

ILLINOIS

C/rnesf
234-

The
Chicago.

Write

Headquarters

BRUE
j

F\

Is of

all

Inestimable value to

LPC OQ
POLES

100.000-150,000 after

Such a

library

is

ist.

STERLING & SON CO.,

7J

Catalog

Michigan White Cedar 8tock
Low Price. Quick Shipment
Also 5 Inch Thick 8 Foot Ties. Write for Delivered Prices

Daggett, Michigan

SAGINAW. MICH.

tU**«ltMMa

Building, Chicago

and

50,000 Trolley

Ties

TIES
at

Bay City

yard.

MONROE, MICH.

on Electric Heating FREE.

)
Simplex Electric Heating Co.
mf

CEDAR
N. M.

HEATING APPARATUS
"R"

POLESTIESPOSTS

THE PORTER CEDAR G>

best formed by occasional and

"UNIT" ENAMELED RHEOSTATS
|

FOOT TROLLEY TIES

7

(TENN. CEDAR

siivi

ELECTRIC

WRITE TO-DAY

!< "Clark Pres.

LaSancSt.,-tn^A&o_

PERRIZO & SONS

CYPRESS

POLES

the Cedar Pole and Tie business 25 years

l1fcMffl

J

ELECTRICIAN PUB. CO., 507 Marquette

in

We b»Ve been in

OLE

KANSAS CITY, rVlO.

MICHIGAN WHITE CEDAR fS/^
BEST TO LAST.
40,000 Poles
slock.
W* E^"*J
April
C.

Books.

C ED
o

Special

electricians.

carefully chosen purchases.

W.

Electrical

latest

WELL SELECTED ELECTRICAL BOOKS

A LIBRARY OF
,

for

for Catalogue.

WHITE CEDAR)
RED CEDAR

w.

507 Marquette Bldg.,

Electrician Publishing Co.,

POLES
I^let^ *^

WRI

Cambridge,
Mass.

LOUD'S SONS

When

POLES,
POSTS,
TIES

CO., Ail Sable, Mich.

a man's electrical ideas flow freely;

when he

discusses electrical subjects intelligently and glibly, you
will be pretty safe in assuming that he keeps in touch with
electrical progress by perusing the Western Electrician
J2 times a year.
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Portable

Lamp

21

Volt=Wattmeter

Testing

Every Central Station

Have One

Should

Can be used without change

of calibration on either alternating or
direct-current circuits.
Reverse readings not necessary on direct
currents.
A socket is provided for the lamps to be tested.

There are two 'concentric scales, one indicating watts, the other volts.
The wattage of the lamp or the voltage of the current can be read
by using the switch to cut the series windings in or out.

Westinghouse
Atlanta
Boston
Baltimore
For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Cincinnati
Denver
Minneapolis
Canadian Westinghouse Co., Ltd., Hamilton, Ontario.

&

Mfg. Co.

New Orleans
New York

San Francisco

Pittsburg
St.

Philadelphia

Louis

Salt

Mexico, G.

&

Seattle

Lake City

O. Braniff

&

Syracuse

Co., City of

Mexico

Steam Turbines
First

Demonstrated

in

America

The many

superior economical advantages of the
turbine as a prime mover for heavy power purposes.
A natural result of their unqualified success was the
placing of other types on the market.
There is,

however, but one "Westinghouse."
The knowledge and experience gained during
eleven years in the field are embodied in the
present Westinghouse Turbine.

The Westinghouse Machine

Co.

Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and of The Roney Mechanical Stoker
Address nearest sales office for information
New York,

10 Bridge St.
Boston, 131 State St.

Cleveland.

New

England Building.

Chicago, 171 La Salle St.
Cincinnati, 1103 Traction Building.
Atlanta, Candler Building.
St. Louis, Chemical Building.

Pittsburg:, Westinghouse Building.
Philadelphia, 1003 No. American Building.
Denver, 512 McPnee Building.
San Francisco, Hunt, Mirk & Co.

_

—
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Circuit Breaker

I

<*

=4

|Kj
1

We

illustrate

complete, and in detail, a carbon-

break circuit breaker which, within its range, is
equal to any other breaker of five times its cost

Westinghouse
Atlanta
Boston
Baltimore

For Canada:

Electric

Buffalo

Cleveland

Detroit

Chicago

Dallas

Los Angeles

Denver
Canadian Westinghouse Co.,

Cincinnati

Minneapolis
Ltd., Hamilton, Ontario

&

Mfg. Co.

New Orleans
New York

Pittsburg

Philadelphia

Mexico, G.

&

Louis

San Francisco

Seattle
Salt Lake City
Syracuse
O. Braniff & Co., City of Mexico
St.

December

29, 1906
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HERE'S A LIVE ONE
524
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VULCANIZED FIBRE
NEW TYPE

Highest grades for electrical insolation and mechanical purposes, In sheets,
tubes, rods

Circuit Breakers

BETHLEHEM,

Catalogues and samples on application.

-

Wilmington, Del.

"SAFETY'' RUBBER COVERED

WIRE AND CABLE

Equipment Co.

Switchboard

special shapes.

VULCANIZED FIBRE CO.,
:USS

ALL STANDARD TYPES AND BUILT
TO SPECIAL DESIGNS

The

and

FOR EVERY ELECTRICAL SERVICE

PA.
IN/I,

ASK FOR NEW BULLETINS

AUSTIN

B.

A OO.,

CHICAGO REPRESENTATIVE

THE SAFETY INSULATED WIRE & CABLE

GENERATORS

THE THOUSAND THINGS
YOU CAN DO WITH

FOR

CONDULETS
Make

conduit work

CO.

BAYONNE, NEW JERSEY

CHICAGO: Francis R aymond

CLEVELAND: Crosby, Craft & Co.

Lighting

—Power and Railway Service

CHEAPER AND BETTER
TYPE'B" CONDULETS
WEATHER PROOF COU^I

1

type'L"
condulets

300 Kw. Engine Type Generator

Large Overload Capacity
nigh Efficiencies
Conduit Lighting System on trestle, showing use of Right Hand and
Left Hand "L" CONDULETS, and type "B" with cover for Weatherproof
Socket. Remember, you can't do good conduit work without Condulets.

Modern Design

CROUSE-HINDS
CO.
JACKSON
CHICAGO

National Brake & ElectHe Ce.

NEW YORK

GENERAL SALES OFFICE: 519 FIRST NATIONAL BANK BLDQ., CHICAGO

70 W.

Milwaukee, U.S. A.

BOULEVARD,

SYRACUSE

CINCINNATI

DUNTLEY
Give

ELECTRIC
DRILLS and GRINDERS
60%

Commercial EFFICIENCY

In output from electrical input
Especially adapted for

aQ^
*

rail bonding and general work.
220 and 550 volts d. c. and one, two
and three phase a. c.
Write for catalog and prices.

Wound

for

1

10,

CHICAGO PNEUMATIC TOOL CO.
CHICAGO
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anufaotursra
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